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Chapter 1 — Introduction

This document has been prepared for:

Federal Highway Administration
Eastern Federal Lands Highway Division
21400 Ridgetop Circle

Sterling, Virginia 20166

The software products referred to in this publication are furnished under a
license and may only be used in accordance with the terms of such license.

The information in this publication is subject to change without notice.
Bentley assumes no responsibility for errors that may appear in this software
or occur as a result of its use, or the use of these CADD standards.

Trademarks

Bentley, the “B” logo, Microstation, and GEOPAK are registered trademarks of
Bentley Systems, Incorporated.

AutoCAD is a registered trademark of AutoDesk, Inc.
Software Versions
Microstation Version 8.5.02.55

GEOPAK Version 8.8.02.40
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Chapter 1 Introduction

Purpose

This document is intended to outline the Federal Highway
Administration’s Eastern Federal Lands Highway Division’s (EFLHD)
use of Bentley’s MicroStation V8 Version 8.5.02.55 and GEOPAK
Version 8.8.02.40, as well as internally developed tools and
procedures. The CADD (Computer Aided Design and Drafting)
Standards Manual will address issues such as: software, tools,
techniques, standards, and procedures, which will aid the user in the
efficient production of PS&E plans.

The CADD Standards Manual and the associated electronic files are to
be used in the generation of electronic plans by both EFLHD internal
designers and the A/E firms doing business with EFLHD.

The proper use of CADD Standards can produce many desirable
results, including:

Increased efficiency and productivity
Re-usability of data
Increased ability to share resources

The CADD Standards Manual is intended to be as all encompassing
as possible. However, there will be circumstances, such as with
various scales of drawings, where there is no one correct answer. In
these cases the engineer or designer must use his or her judgment to
stay as close to the original intent of this manual as possible.

1-1

3/19/2007

STANDARDS FOR USE WITH X30 CRITERIA



EFLHD CADD Standards Manual
Chapter 1 — Introduction

QOutline of Manual

The CADD Standards Manual covers the use of both MicroStation and
GEOPAK. The first section of Chapters covers the use of MicroStation
V8, Version 8.5.02.55, including topics such as:

Directory structures

File naming conventions and locations
Seed files

Annotation

Line styles

Color Table

Cell libraries

Levels and Symbology

Batch Printing

The second section of Chapters covers the use of GEOPAK Version
8.8.02.40, including topics such as:

User Preferences

Project Manager

Survey

DTM creation

Design and Computation Manager
Horizontal and Vertical Design
Cross-Sections

Plan & Profile Sheet Clipping
Quantities

Reports

File exchange procedures
Models

1-2
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Conventions

The CADD Standards Manual contains special features designed to
help the users find information quickly and easily. Below is a
description of the conventions used throughout this manual.

Use of Bold and (>) Greater-Than Symbol

Bold letters are used to identify program commands, menus, and file
names. The greater-than symbol (>) is used to divide a series of
commands.

For example:

Open the file TTL.dgn using the File>Open command. If it is not in the
expected folder, click the Cancel button.

N
dm'm;# Caution is to be shown when the reader should take
»C’ particular note of the information being discussed.

Information is used to provide helpful information

z about a particular item when it is being discussed, or
to provide general information about the standards
as needed.

Hyper linking

Throughout the manual there will be references to information found
on the EFLHD website, along with the accompanying web link to this
information. Links will be as shown below:

http://www.efl.fhwa.dot.gov/

1-3
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Terms and Abbreviations

Abbreviation Description

CADD Computer Aided Drafting and Design

EFLHD/EFL Eastern Federal Lands Highway Division

Excel Spreadsheet software from Microsoft

FHWA Federal Highway Administration

GEOPAK Civil Engineering highway design software from Bentley

Systems, Inc.

MicroStation

Drafting Software from Bentley Systems, Inc.

PS&E

Plans, Specifications, & Estimates

Symbology

Color, weight, and style of graphical elements

Working units

MicroStation’s system of precision including MU, SU, and
UOR

MU Master Units, part of MicroStation's unit system
SuU Sub-units, part of MicroStation's unit system
UOR Units of Resolution

Table 1-1; Terms and Abbreviations

Standard File Extensions

Extension Description

. DGN MicroStation graphics design file

. DWG AutoCAD graphics design file

. DDB GEOPAK D&C Manager database file

.RSC MicroStation resource file

.X30 GEOPAK Criteria files version

.DTM Microstation design file containing 3D graphics used to
create GEOPAK .TIN file

.TIN GEOPAK digital terrain model

.DAT Hydraulic model file (ASCII file containing Northing, Easting,
Elevation.

.SMD Survey manager database

.GPK GEOPAK coordinate geometry database

TIXT Final ASCII survey control file

.DGNLIB MicroStation library containing levels, text styles and
dimension styles

Table 1-2: File Extensions

STANDARDS FOR USE WITH X30 CRITERIA
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CADD Support help using this manual, comments, and suggestions for
these CADD standards should be submitted using the standard
change form, which can be downloaded here, and e-mailed to:

Support

Richard.McDaniel@fhwa.dot.gov

Shoukat.nawaz@fhwa.dot.gov

FLHD’s use of MicroStation V8, 2004 Edition

While there are many new tools in MicroStation V8 Version 8.5.02.55
that EFLHD will take advantage of, there are others that will not be
endorsed by EFLHD at this time. If the use of a particular tool is not
outlined in this section, or in its appropriate place in the CADD
Standards Manual, check with the EFLHD project manager as to the
acceptance of its use. The most important of these tools and the
EFLHD use of these tools is outlined below. As EFLHD is currently
testing some of these tools to determine the best use for EFLHD,
comments on potential uses are welcome and should be sent to the
above e-mail address.

New Generation of Standard Files

EFLHD is implementing a new generation of MicroStation/GEOPAK
standard files. This new generation is known as the X30 Generation of
standard files. Listed below are links to MicroStation V8/GEOPAK
2004 — X30 Generation of Standard Files and Off-Site Configuration
instructions. Consultants working on EFLHD projects should download
the CADD_Resource_V8.zip and configure their CADD environment
with X30 Generation of Standard Files.

MicroStation V8 / GEOPAK 2004 - X30 Generation of Standard Files

Off-Site Configuration Instructions

Design History

At this time EFLHD will not be using Design History. However, AE
firms may use design history if desired. EFLHD is currently evaluating
the best uses for Design History, comments and suggestions may be
submitted to the e-mail address listed above.

Macros

MicroStation Basic Macros and MicroStation Visual Basic Applications
(MVBA) help the user to streamline processes, check geometry, and
enhance overall efficiency. Currently EFL does not use macros or
MVBA but may in the future. Please check back to see what has been
added.

1-5
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%”\ of being updated or being converted to MVBA. Please
LCAUTION check back often as they will be added to the website
\/ as completed. A list of macros and descriptions will

- also be available at a later date.

/\% The Macros for MicroStation 2004 are in the process
=
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Chapter 2 Directory Structures

Project Directory Structure

Project related files, including CADD drawing files, survey and
mapping data, and engineering data files, will be contained
within a specific project directory structure. Files also
contained within this directory structure include,
correspondence, project documentation, reports, etc.
Following the directory structure as indicated in this chapter
will allow for consistent handling of all project files, as well as
allow for easier archiving at project completion. The first level
project directory is shown below, the following pages outline
each first level directory in much greater detail, including
subdirectories, purpose of each directory, and types of files
typically stored within each directory.

= [ Projects
=l ) dewa
= 10(2)
= 10(3)
= 1004
=D 14(1)
D 14(2) archived
I 14(3) archived
I 144 archived
=D 14(5)
= 148)
= 17
= 12D 14(8)
I bridge
I constr
I misc
=D pac
L) proj_dev
) techsery

Figure 2-1: Project Directory

While not all directories will be needed for each project, the
structure naming convention must be followed where
applicable. The sub-directory addressed in this chapter is
proj_dev.

STANDARDS FOR USE WITH X30 CRITERIA 2-1
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The project directory structure has evolved over the last
few years so the directory structure for older projects
may not match what is shown here. The directory
structure and file locations for older projects need not
be changed. The directory structure will be set up
for the Project Manager at the beginning of the
project.

N,

Proj_dev

The sub-directories of the proj_dev directory are detailed below.
=l I dewa
= 10(2)
1= 10(3)
= 1004
= 141
I 14(2) archived
I 14(3) archived
Iy 14{4) archived
= 14(5)
1= 14(5)
= 14(7)
= D 14(8)
|=) bridge
|=) constr
I misc
2D péc
=l | proj_dev
=l | CADD
| Geopak
|2 std_Det
|2 correspd
|2 Distribu
1) e-mail
1) misc
|2 Pictures
I3 Plots
I Quantity
) Scoping
I 5CR
) sow_ige
| techsery

Figure 2-2: Proj_dev Directory
Each sub-directory contains specific files related to each

project. The table below outlines the files to be contained
within each sub-directory.

STANDARDS FOR USE WITH X30 CRITERIA 2-2
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CADD Overall files other than mapping. Including;
Alignment file, utility and drainage, traffic control,
signing and striping, erosion control, GEOPAK
superelevation shapes and patterns, and overall
cross-sections including ref-hub cross sections.

Geopak Project GPK file, GEOPAK input, output files, and
log files

Std_Det Standards and Details

Correspd Print files, used by contracts group

Distribu Distribution Files

e-mail Project e-mails

misc All other documentation

Pictures Project photos

Plots Plot files. (.ini, .000, etc.)

ADOBE Sub-folder to Plots. Contains all pdf format files

Quantity Project quantity estimates

Scoping Scoping report documentation

SCR Special contract requirements

sow_ige Statement of work

Table 2-1: proj_dev Sub-directory Files
Bridge

=l ) dewa

I 10(2)

I 10(3)

=D 1004

=D 141

I 14(2) archived

|20 14(3) archived

|0 14{4) archived

I 14(5)

1= 14(5)

= 14(7)

= I 14(8)

=l [ bridge
IZ) Design
| Microsta
| Plots
) Spedals

Figure 2-3: Bridge Directory

STANDARDS FOR USE WITH X30 CRITERIA

2-3
3/27/2007



EFLHD CADD Standards Manual
Chapter 2 — Directory Structures

Design Design calculations
Microsta MicroStation drawing
Plots Plot files

Specials Special Provisions

Table 2-2: Bridge Sub-directory Files

CADD Support Directory Structure

The CADD support directories contain the standard CADD
resource files detailed in the following chapters. These include
set up, configuration, and resource files for MicroStation and
GEOPAK such as MicroStation seed files and cell libraries, and
GEOPAK database files and superelevation tables.

For EFLHD employees the individual CADD machines
have been configured with project configuration
files (.pcf) to automatically find and attach these files.
See workflow 1 to make sure these .pcf files are in the
correct directory. Use of fonts, line styles, etc., should
be seamless.

N,

For our consultants, the X30 Generation of
standard files download (CADD_Resource_V8.zip)
can be used to setup the standard CADD support
directory structure. Project configuration files
(EFLHD_Eng_30.pcf and EFLHD_Eng_30.pcf) are
also provided in the download for the ease of setting
up project configuration.

Select to link to the EFLHD Website and to download files: X30
Generation of standard files downloads

N
CAUT!DN\}\ This link is not set up at this time.

The standard CADD resource files are set up and maintained
by the CADD Coordinator. The resource files are "read-only",
as are the directories they reside in, so users cannot make
changes to these files or create additional alternate versions of
them on the server. These resource files are the "official”
versions that should be used throughout EFLHD. Any errors

STANDARDS FOR USE WITH X30 CRITERIA 2-4
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discovered in these files should be reported to the CADD
Coordinator so that they can be fixed.

The standard CADD resource files are located on the designers
M: drive in subdirectories under the Standards directory and
are accessed by all EFLHD users from here. The directories are
shown below:

= ) Cadd_resource_va
| (=) Batch_Plak
I Borders
I Cross-Section_shts
|} Engineet's Estimates
I3 Masker_GPE Mumbers
() Plan@Praofile_shts
# () Project_Configurations
[ Quankity_Shts
() Sample_Shts
I Skd-Det_shts
I3 we_Manual
%30
= |57 Standards
® 3 3rc
= I Bin
# ) english
F () metric
) Cell_Lib
| 1 Config
(= ) Cuskarm_def
[+ |7 English
[# [ Metric
=) DDES
() Help Diagrams
| 2] Input_Files
[ Library_Files
) MYEA
=1 |} Platking
[# |7 POF _Prinking
[+ [ plt_lptz
[# [ Printing_Cthers
[# [[T) Resources
[= ) geed
# [ English
+ [ Metric
| 1 23) Seed_runs
1 153 sMD
| [} Tables
[ [ Twpicals

BEEE

&

&

I+

BEE B

B E

Figure 2-4: CADD Resource Files
STANDARDS FOR USE WITH X30 CRITERIA
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Batch_Plot

Batch plot setup for EFLHD’s Acrobat Plan sheets generator.

Borders

EFLHD standard borders — English and Metric in different
models

Cross_Section_Shts

Cross section sheet layout libraries(*.xssl) and instruction

Engineers’s_Estimate

Instruction to export into dgn tabulation sheet

Master_GPK_Number

Excel file for GPK number — Only for EFLHD’s Project Manager

Plan&Profile _Shts

Plan and profile sheet layout libraries(*.psll) and instruction

Project_Configurations

Location of EFLHD pcf files (EFLHD_Eng_30.pcf and
EFLHD_Met_30.pcf)

Quantity _Shts

Quantity dgn sheets, quantity Excel worksheet, and instruction
— EFLHD’s quantity and schedule sheets are attached with Excel
file

Sample_Shts Includes EFLHD’s Title sheets, Symbol & abbreviation sheets.

Std_Det_Shts Instruction to use FLH Standard sheets.

3PC Miscellaneous criteria files, including MicroStation Basic user
interface macros.

Cell_Lib Standard Cell Libraries (*.cel), FLH_Criteria.cel — Standard
criteria cell library.

Config FLHD pcf file (FHWA_English_30.pcf and FHWA_Metric_30.pcf)-
not used by EFLHD

DDBS US Customary and Metric D&C Manager database files (*.ddb)

Help Diagrams

Input_Files EFLHD’s earthwork input files for X30 and ancillary data (*.inp)

Library_ Files Standard criteria level library and text style library (*.dgnlib)

MVBA

Plotting EFLHD standard plot drivers-Includes shades, color, black and
white, and pdf plot drivers.

Resources EFLHD’s font and custom linestyle resource files (.rsc)

Seed US Customary and Metric 2D and 3D seed files (*.dgn)

Seed_runs

Tables Standard color and superelevation tables for X30

Table 2-3: CADD Support Sub-directory Files

STANDARDS FOR USE WITH X30 CRITERIA
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and Layout of Plan Sheets

Chapter 3 File Naming Conventions
and Plan Sheet Organization

There are many types of files in use at EFLHD. Of utmost
importance is the naming convention of the Microstation design
files produced throughout a project. The file naming convention is
set up to allow anyone to identify the contents of a CAD file
without actually opening the file. The following design File Naming
Convention is to be implemented on all new projects. This
convention is to be used by all EFLHD users and A&E consultant.

Also shown, at the end of this section, is the order of plan sheets
for a typical EFLHD project. It is hard to imagine every type of file
that may be created in a special case. If a file is not shown, best
judgment must be exercised to place the file in an appropriate
place within the plan set.

STANDARDS FOR USE WITH X30 CRITERIA
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Naming Convention, Microstation Design Files

For Highway Design _Section

There are two types of design files that are produced in the
process of generating construction plan sheets; Sheet design files
and Master design files; Sheet design files represent the finished
construction documents for a project, and the Master design files
will be used as a reference to the sheet design files.

Assigning file names to CADD design files is to be done with consistency
to make future searches for the files a simpler task.

All EFLHD Microstation design files should be named with the following
formats:

XXX-YYYYYYYY_ ZZZ.dgn

| File type descriptor (See table 3.4)

Project number descriptor (See table 3.3)

Section number descriptor (See table 3.1) — Master Design Files
Sheet Number descriptor (See table 3.2) —Sheet Design Files

For All Master Design Files:

Section Description
Number
Descriptor
01 Highway Design Section
02 Survey
03 Hydraulics
04 Safety Engineering/Environmental Engineering
05 Geotechnical Engineering
06 Traffic Engineering/Pavement Engineering
o7 Bridge Design Section
08 Construction Engineering
09 A&E (All Consultants)
Table 3.1
STANDARDS FOR USE WITH X30 CRITERIA 8>
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Plan Sheet Organization:

Sheet Description

Number

Descriptor

A Title Sheet, Conventional Plan Symbols and Abbreviations,
Location plan, Survey and horizontal alignment information
plan

B Typical Sections

C Tabulation of quantities and Summaries & Schedules

D Mainline Plan and Profile Sheets

E-K Minor Roadways Plan and Profile Sheets and others.

M Erosion Control Plan & Narrative, Landscape Plan (last)

N Temporary Traffic Control Plans

P Permanent Sighing & Striping Plans

R Bridge Plans

S Standard Details Sheets and Special Details

T Mainline Cross Section Sheets

U-Z Minor Roadways and others Cross Section Sheets

Table 3.2
Note:- I, L, O, and Q letter designations are not to be

used so as not to cause confusion between these
letters and the numbers O and 1.

Project Number Organization:

Forest Park, Refuge Other

Highway Road
Project Name AR PFH 65-3(5) [PRA RICH 300(1) MT OMAD 18(33)
State/Park/Progr |Arkansas Richmond State Missile Road
am Park
Highway Route |65 300 18
Segment of 3 N/A N/A
Route
Project Number |5 1 33
Project Number|AR653(5) RICH300(1) OMAD18(33)
Descriptor

Table 3.3

File Type Descriptor:

STANDARDS FOR USE WITH X30 CRITERIA
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and Layout of Plan Sheets

File Type Descriptor

Title Sheet ttl

Vicinity Maps/Location Sheet loc

Symbols and Abbreviations sym

Survey & Horizontal Alignment Inf. sur

Typical Sections typ

Summary of quantities/Tabulation gnt

Plans and profiles PIn(for plan), prf(for profile),
p&p(for plan & profile)

Storm drainage plan dpl

Storm drainage profile dpr

Box Culvert Plan & Profile bpp

Drainage cross section xsd

Utility Plans and profiles upp

Erosion Control Plan/narrative e&s

Landscaping Plan Ind

Temp Traffic control plan tcp

Permanent Signing & Striping plan ssp

Bridge Plan brp

Roadway Cross sections sheets XSS

Master Design Files

Project Border File bdr
Master file for design and Alignment des
Master file for Profile pro
Super elevations, pattern for x-sections |wrk
Area Pattern for new pavement etc. pat
Master Cross section (mainline) Dxs

Minor Roadways cross section& others |Exs, Fxs, Gxs, Hxs, etc.
Hydraulic, drainage, sediment & erosion|hyd

Master Survey, ROW & Utility Files

Ground Mapping (3D) map
Cadastral mapping ( Property, cad
boundary & ROW)

Utility Mapping utl
Aerial Mapping — break-lines & Points dtm
(3D)

Aerial Mapping Intermediate and Index |tpo
Contours (3D)

Aerial Mapping Planimetrics (2D) plm
Aerial Ground Cross Sections XSC
Right —Of-Way Plans row
Federal Lands Transfer Plans flt
Table 3.4

Note: The 3-digit file descriptor is given for most of the sheets in
STANDARDS FOR USE WITH X30 CRITERIA 3-4
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and Layout of Plan Sheets

a typical plan set and master design files. As it is hard to foresee
every type of file that may be included in a plan set, a special
case may arise where there is no file descriptor for a file that has
been created. In such a case, follow the rest of the naming
convention as closely as possible, while generating a unique file
descriptor for the new file.

Standards and special Details:

All standards and details should be downloaded from WFLHD and
not renamed.

All EFLHD Details are copied from EFLHD’s Standard directory and
also not renamed.

Standards, Details, and Special Details will be kept in Std-Det
directory on the project directory.

Note: 1. A special Detail is a modified standard, detail, or project
specific detail and should have next alpha.

2. The Standard Sheet number should have S prefix on it
as shown in Table 3.1

2. The sheet numbers of the specials and details are
determined after all the standards, details, and special
details are assembled.

Naming Convention of EFLHD GEOPAK Job number
files:

Job###.gpk

This binary file is created when the user starts a coordinate
geometry (COGO) session for the first time or created through
Project Manager. All coordinate geometry elements are stored in
this file. 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.

When working on EFLHD projects, the .gpk number will be
assigned by the Project Manager. The convention will be a
standard numeric system, starting at 600 for year 2006 and 700
for year 2007 and so on. The first .gpk file assigned in year 2006
would be job600.gpk, then job601.gpk, etc. Internally, EFLHD
personnel will request a .gpk number from the Project Manager.
The Project Manager will then check out a number, from a file on
the wheels server, documenting the project information for the
STANDARDS FOR USE WITH X30 CRITERIA
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and Layout of Plan Sheets

number is assigned to. This document will be the master list of all
.gpk files assigned for all projects. Design Project Manager Can
checkout the .gpk number from
M:\Cadd_resource_v8\Master GPK Numbers\MasterGPK-List.xIs.

Example: Suggested Naming Convention for NWR Project -RRP
LOP 10(2) :

Sheet Sheet Description Design File Remarks
Series No. names
A AO1 Title Sheet AO1-
AO02 Location Map Sheet LOP10(2)_ttl
AO03 Symbol & Abbreviation AO2-
AO04 Sheets LOP10(2) loc
Survey Information Sheet AO3-
LOP10(2)_sym
A04-
LOP10(2) sur
B B-LOP10(2)_typ [Typical Sections
BO1 Typical Section Sheet 1 Model name BO1
B0O2 Typical Section Sheet 2 Model name B02
C C-LOP10(2)_gnt |Quantity Sheets
co1 Tabulation Of Quantity Sheet |Models name
Cco2 Summaries & Schedules 1 co1
Co3 Summaries & Schedules 2 Models name
co4 Summaries & Schedules 3 Cc02
etc. Models name
Cco3
Models name
co4
D D-LOP10(2)_pnp [Plan & Profile sheet for
DO1 Plan & Profile Sheet 1 of Models name Mainline Roadways
D02 Road 1 DO1
D03 Plan & Profile Sheet 2 of Models name
D04 Road 1 Plan & Profile Sheet 3 [D0O2
of Road 1 Plan & Profile Models name
Sheet 4 of Road 1 D03
Models name
D04
D05 Plan & Profile Sheet 1 of D5- Driveway, Parking lot,
D06 Driveway LOP10(2)_p&p |culvert and utilities related
D07 Plan & Profile Sheet 2 of D6- to Mainline roadways
D08 Parking lot LOP10(2)_pé&p
D09 Plan Sheet of Box Culvert D7-
Profile Sheet of Box Culvert [LOP10(2) pin
Plan & Profile Sheet Utilities |D8-LOP10(2)_prf
D9-
LOP10(2) p&p
E-K Road 2, all minors roads, and Follow same as D series
other roadways Sheets
STANDARDS FOR USE WITH X30 CRITERIA 3-6
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M MO1 Erosion Control Narrative MO1-
MO2 to Erosion Control Plan sheet LOP10(2) e&s |Use models M0O2 & MO3
MO3 Road 1 MA- Use models M04 & MO5
MO4- to |Erosion Control Plan sheet LOP10(2)_e&s
MO5 Road 2 MB-
LOP10(2) e&s
N NO1 to Temp. Traffic Control Plan NA- Use models NO1 NO2, &
NO3 Road 1 LOP10(2)_tcp NO3
NO4 to Temp. Traffic Control Plan NB- Use models NO4 & NO5
NO5 Road 2 LOP10(2)_tcp
NO6 Temp. Traffic Control Plan NO6-
others LOP10(2) tcp
P Permanent Signing & Striping Follow as N Series sheets
Plan
T TO1 to Cross Section Mainline Road |T-LOP10(2)_ xss |All cross section sheets of
T30 1 Road 1 will be in one
design file
U TO1 to Cross Section minors Road 2 |U-LOP10(2) xss [Same as in T Series
T10

Table 3.5

Example - Plan Sheet Organization for the project:

Sheet No. Description

AO1 Title Sheet

AO02 Location Map Sheet

AO03 Symbol & Abbreviation Sheets

A04 Survey Information Sheet

B01 —B02 [Typical Sections

co1i Tabulation Of Quantity

C02 —C04 |Summaries & Schedules

D01-D09 Plan & Profile Sheet of Mainline Road, Driveway, Parking Lots,
and Utilities.

EO1-EO6 Plan & Profile Sheets od minor road 2, Driveway, Parking Lot

MO1- MO5 |[Erosion Control Plan and Narrative

NO1-NO6 Temp. Traffic Control Plan

R01-R09 Bridge Plans

S01-S19 Standard Details Sheets

TO1 to T30 [Cross Section Mainline Road 1

Table 3.6
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Seed Files

Seed files form the base for most newly created MicroStation
design files. Seed files act as a template for a new design file
containing information such as, working units, global origin,
coordinate readout, etc. Creating a new design file with the
seed file and opening the new design file using with project
configuration file (*.pcf) will give the user access to the EFL
level library, outlined in the EFL levels and symbology chapter,
as well as EFL text styles and dimension styles, outlined in the
annotation chapter.

At EFLHD, there are currently 4 seed files in use, each with
attributes pertaining to a different design case. These seed files
should be used to create all new files for EFLHD work. See
Workflow 1 for help with creating a new MicroStation design
file using these seed files.

Name

Description

Sur_ft2D.dgn

US Customary 2D based on US Survey foot

Sur_ ft3D.dgn

US Customary 3D based on US Survey foot

Int_ft2D.dgn

US Customary 2D based on International foot

Int_ft3D.dgn

US Customary 3D based on International foot

Table 4.1: Seed files for X30 Criteria

These seed files are located at:

M:\cadd_Resource_V8\X_30\Standards\Seed\English\

M:\cadd_V8_Resource-V8\X_30\Standards\Seed\Metric\

US survey foot seed files are widely used on EFL

\ projects. International foot seed files (Int_ft2D.dgn
Al and Int_ft3D.dgn) shall only be used on EFL projects
that have state requirement for these working units.
Consultants should contact your COTR if unsure of

which seed files to use. Note: The above seed files
have a resolution of 10.000.

Working units have changed significantly in MicroStation V8. No
longer does changing the basic working units affect the size of

N,

elements contained in the .dgn file. A conversion is now done within
the software to display the correct length of elements when the

working units are changed from Metric to English, or from drawings
with different master and sub units. The design plane has changed as
well, to be virtually unlimited. As such, global origin is no longer a

factor.
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Workflow 1: Creating A New
Microstation Design File

1. When starting Microstation, the first dialog
shown is the Microstation Manager. From
Microstation Manager, select File=New.

MicroStation Manager

File Directory Help
Files: Directories:
[ 01-clip0i1.dan LAerfohprivweql 0[2)hpro)_devhCaDDY o0 - VB DEN
01-EQT0[2]_Hxz.dan :J [ M
MAEQTO[Z]_Kxs.dgn [ Projects
01EQ10(2)_pro.dgn = erfo
01-4/EQ10[2]_wrk.dgn = pr
A0TAEQTO[2)_tH.dan (=2 veql0[2)
4024EQT0[2)_loc.dgn
BAEQT0[2]_typ.dgn
CAEQT0(2)_grt.dgn
DVEQT0[Z]_php.dgn 23 projdbs
E-EQT0(2)_pkp.dan £ Std-Det
FEQT0(2)_pkp.dagn
GEQ10(2)_php.dagn :_J
List Files of Type: Drives: 5
MicraStation DGM Files [*.dgn] V] E M:AFhil BntchD atah ]
[~ BeadOnly Cancel
™ Show File lcons
- Wworkzpace
= User: [untitled Ba|
r’ Broject{JEFLAD_Eng_20 ~1 |
f2= Interface: Jdefault |

Figure 4-1: New file

2. The Create New Design File dialog will
activate. Under the Seed File heading a file is
already selected. Click on the Select button to
select the correct seed file. The Seed File dialog
below shows the path to the EFLHD seed file.
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_ Directory

Directories;
b \Projectsh

=L i’
= Projects
3 A_Special Details for FOL
3 abli
1 acad
£ AE Projects Info
7 ae_files
£ AE_files_2004
3 AE_files MEW([Do Mot Use)
23 All Misc Project Info
£ alpa
7 anjo
File Type: Dirives:
MicroStation DGM Filss [ dan] | [ MR SntchDatah

¥ Show File lcons

i~ Seed File
M:\Cadd resource wB%<_ 30MStandardzhSeed\EnglizhhSur_ft2D.dgn Select...

-'J Cancel
=

Help

il

Figure 4-2: New File

From this dialog the user can give the file a new name, select
the directory where the file will reside, and select the
appropriate seed file to act as a base for the new design file.

3. Once the user has reached the correct
directory the available seed files will display in
the files section of the dialog box. Select the
correct seed file and click OK.

Select Seed File

File Directory

F

Directaries:
e 308StandardssS eedhE nglishs

Int_ft20 . dgn ol R
Int_ft30 . dgn = Cadd_resource_wd
15 ur_ft2D0. dan =3 30
Sur_ft30.dagn [ Standards
[ Seed
= English
Cancel I
Lizt Filez of Type: Drrives:
MicroStation DGM Files [* dan] | [ MAFhGntc\Datah =] Help |

Figure 4-3: Select Seed File
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4. Give the new design file a name, make sure
the path to where the file should be created is
correct, and then click OK.

Directones:
bz

27 oldzonspanlibs ﬂ
£ ORAstuff i
£ PAL

£ Pavements

=3 photos

=3 Pichures

=3 PRIMS Open Plan
23 Programs

27 projdbs

27 Project Photo Gallery
B Projects

j |

3 Projects backup data
File Type: Drives:

Cancel

MicroStation DGN Files [ dan] | [ MAFhill GrrciDatat
¥ Show File lcons

Help

L4}

' gl

Seed File
’7 M:4Cadd resource_w8h 304StandardshSeed\EnalishhSur_ 20, dan Select

Figure 4-4: Create a new design file

5. Under the seed file section, the correct EFLHD
seed file is now displayed. In the directories
box the example shows the path to where the
user would like the file to be created, and in
the files box, in the example above a new file a
name has been typed in.

6. Prior to opening the new design file, select
the project configuration file from the
Microstation Manager as shown below.
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MicroStation Manager

File Direckory Help
Files: Directories:
[0 -clip011.dgn Cerfohprivveq D[2)prop_desvhCaDDh 20 -Ya OGN
01 VEQT0[Z)_Hxs.dan B =D
0 -EDT0[2)_Kxs.dgn [ Projects
014EQ10[2)_pro.dgn [y eafo
01YERT0[2)_wrk. dan = pr
AOTAVEQT0[2)_t.dgn = wegl0[2)
AU2AVEQT0[2) loc.dgn [ pra_dev
BAWECT0[Z)_typ.dan far CADD
CHEQT0[Z)_gnt.dan 3 0LD
DAEQT0(Z)_ptp.dan 23 projdbs
E-VEQT0(2]_pkp.dan 27 Std-Det
FYEQ10(2)_p&p.dgn
GAYEQT0[2)_pkp.dan j
List Files af Type: Drrives: 5
MicraStation DG Files [* dan] | [ MAFRiTGncDatah =] —
[~ Bead-Only Cancel
[ Show File lcons
‘wiork zpace
p—__ " User: [untifled ]
r’ Froject[[EFLHD_Eng_30 =T ]
f<r=] Interfer |default =1

igure 4-5: Project Configuration Setting

Project Configuration file (*>~.pcf)

Using the Project Configuration file will give the
user access to the X30 Generation of Standard Files
(Level library, line styles, cell library, color table,
text styles, ddb files, etc.)

N,

Coordinate Readout and Working Units

The Microstation coordinate readout settings and working unit’s
settings control how measurements are displayed. However,
the working unit’s settings no longer control the precision of
measurements and elements within the design file, as
Microstation V8 design files now have 64-bit floating-point
accuracy. Care should still be taken when selecting the correct
EFLHD seed file located at:

M:\Cadd_resource_v8\X_30\Standards\Seed

If all new design files are created using the EFLHD seed files as
outlined in Workflow 1, the coordinate readout and working
unit’s settings will always be correct, giving the user the correct
output. This section shows how to check these settings.
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The workflow below explains how to determine what the
MicroStation working units settings are for the active design file.
The dialog box that displays the working unit’s settings also
allows the user to change those settings. Changing these
settings will no longer affect the size of elements within the
design file. However, if the user selects the correct seed file,
these settings should not need to be changed. This workflow
also shows how to change the MicroStation coordinate readout
for the active design file. Changing the coordinate readout
settings will simply change the number of decimal points shown
when measuring an element.
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Workflow 2: Accessing the working
units and Coordinate Readout dialog

1. From MicroStation select Settings>Design File.

Settings Tools Ufilities Wi
v Tool Settings

Manage

AccuDraw

Color Table...

Database k
Level k
Locks 3
Rendering 3
Snaps b

View Attributes  Cirl4B

Figure 4-6: Design File Settings

2. From the design file dialog box select
Coordinate Readout or Working Units.

Coordinate Readout

The coordinate readout section of the Design File Settings
contains several settings including, format and accuracy for
both coordinate readout and angles, and mode for coordinate
readout. Format, for coordinates, lets the user select to display
coordinate readout in terms of master units, sub units or
working units. The generally accepted format and the selection
for FHWA are master units. For angles, format allows the user
to display angles in decimal degrees or degrees-minutes-
seconds. Accuracy, as used on the coordinate readout dialog,
does not refer to the accuracy of the design file, but rather the
number of decimal places to be displayed. The mode selection
allows the user to select how angles are displayed:
conventional, azimuth, or bearing.

The figures below show the different working units and
coordinate readout settings contained within the EFLHD seed
files. To access these dialog boxes use the preceding workflow.
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Z DGN File Settings X

Category M odify Coordinate Readout Settings

Active Angle Coordinates -
-"1"-'3_“\"3 Scale Eormnat:  Master Units
g;llzr Acouracy 01234 M Cancel

Coordinate Beadout
Element Attrbutes
Fenice Format: DOD.ODOD
Grid Mode:  Conventional
lzometric Accuracy: 01234

Locks

A endering

Shaps

Stream

Wigwms

Whorking Units

Angles

Focus [tem Description

Select category to view.

Figure 4-7: Coordinate Readout for English Roadway Seed
Files

% DGN File Settings X

Category kodify Coordinate Readout Settings

Active Angle Coordinates -EIK
ic_ti\fe Scale Format: _Master Units | =

i
nid Accuracy 01234 ] Cancel

Coordinate Readout
Element Attributes
Fence Format DD.DDOD
Grid Mode: Conventional

lsometric Accuracy: 01234
Locks

Rendering

Snaps

Stream

i

" orking U nitz

Angles

Focus Item D escription

Select category o view.

Figure 4-8: Coordinate Readout for Metric Roadway Seed Files
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Working Units

DGN File Settings

Category Modify Warking Unit S ettings

&ctive Angle Linit M ames —
Achive Scale Master Unit: Label =
s |Fest =] K

Cancel
Color Sub Unit Label =

Coordinate Readout =
Element Attributes lInches =1 |

Fence _
Gnd Custom Unitg.. . |

|zometnc
Locks
Rendering
Shapz
Stream Advanced... |
s

Wforking Uitz

Focus [tem Descrption

Select category o view,

Figure 4-9: Working Units for English International Foot
Roadway Seed File

& DGN File Settings X
Cateqgory Modify Woarking Unit Settingz

Active Angle Linit Names —

Active Scale Master Unit: Label: =

Az [Survey Feet B E

Cancel
Color Sub Urit: Label =

Coordinate Readout =
Element Attributes lInches =1 |

Fence _
Gnd Cusgtam Units. .. |

|zometric
Locks
Rendering
Snaps
Stream Advanced... |
Wigwms

Whorking Uitz

Focus [tem Description

Select categon to view.

Figure 4-10: Working Units for English US Survey Foot
Roadway Seed File
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DGHN File Settings

Categony b odify “wWorking Unit S ettings

2ztive Sngle Unit N ames —
fotive Scale Master Linit: Label: 4
fiz [Meters ~]| [m

Cancel
Sl Sub Unit: Label Q

Coordinate Readout
Element Attributes [Millimeters =l [mm
Fence

Grid Custom Units... |
|zometric

Locks

Fendering

Shapz

Stream Advanced... |
s

Wforking Lnits

Facuz Item D escription

Select category o view,

Figure 4-11: Working Units for Metric 2D seed file
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Chapter 5 Annotation

Introduction

Annotation, as it pertains to this chapter, includes both text and
dimensions. This chapter will outline the text styles and dimension styles
in use at EFLHD, as well as some of the key settings associated with these
styles.

Text

MicroStation 2004 gives the user the ability to save the various text
settings as a text style. With MicroStation 2004 text styles the user no
longer needs to set text parameters such as text font, height, width, etc.
each time text is needed. Each of these settings are saved within a text
style.

(2 place Text A=
tethod: By Ornigin ¥
Test Style: |Style [hone] hd
Active Angle: [ 0.0000° H
Height: | 55.0000 T.‘ A
Wwidth: |BR.O000

-

& Text Editor - Word Processor g|§|@
=RET - I U A\B} A%v o7 -

I (R B B BRI BN SO N - sl
&

Figure 5-1: Place Text

In the example above, the user has selected the place text tool. The tool
settings window, shown above, allows the user to select the correct text

style, the Text Editor — Word Processor also becomes active allowing the

user to begin annotating the design file.

Also new with Microstation 2004 Edition is annotation scale. Annotation
scale allows the user to set an annotation scale for the current model
allowing text to be scaled to fit the desired output. With this tool, the
drawing elements are at a 1:1 scale, but the text will be placed to fit the
final scale of the drawing. This also allows EFLHD to have 1 text style for
each type of text; title, standard, italic, non-italic, etc., rather than 1 for
each type and each scale within each type. For consultants, Annotation
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scale definition files are available through the CADD_Resources_V8.zip
download. Annotation scale definition files for U.S. Customary and Metric
units can be found on the EFLHD designers local computer at:

M:\Cadd_resource_v8\X_30\Standards (English or Metric)\

7

At EFLHD there is 1 text style for each italics and non-italics for both
standard text and title/heading text, for both English and Metric EFLHD
projects. This is a total of 4 text styles for English and 4 for Metric.

The main attributes of each are the text height, width, and line spacing,
at a scale of 1”=100’ for U.S. Customary and 1:1000 for Metric, and the
font. Federal Lands Highway will use the Verdana true type font
for all projects.

& Text Styles - English ltalic, Standard Text (Active : Style (none))

Skyle  View
cEnalne) ETESY IS AT T Y
Tent Styles General | Spacing | Under/Qverline | Background | Advanced |
Style [none)
MHame Yalue f Override] Categomy -
8 English ltalis, Standard Text CEEETNE O O eackground
S8 Engiish leac, Tite Tent Backaround Barder Calar Oo [0  Background
% Englsh Nortalc, Standard Test Backaround Barder Style 0 [ B ackground
) T Backaround Barder ‘wWeight 0 [ B ackground
‘% English Norrltalic. Title Test Backaround Baorder 0.0000 [l B ackground
Backaround Border v 0.0000 [l B ackground |
B ackground Fill Color Oo il B ackground
Backwards [ 0 Spacing
Bald O [ General
Calor | | General
Fixed Spacing [ [ Spacing
Font T Yerdana [l General
Fractions | General
Full Justification il il General
Height £.0000 O  General ﬂ

English Italic, Standard Text

Figure 5-2: EFLHD Text Styles

As mentioned above, available in Microstation 2004 Edition is the use of
true type fonts and AutoCAD .shx fonts. Microstation will automatically
find true type fonts installed on each computer in the operating system
\fonts directory, and will find AutoCAD .shx file in the AutoCAD system
\fonts directory. The original Microstation fonts are still available for use.
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EFLHD text styles are contained in 2 Libraries called
eflhd_eng_text styles.dgnlib and eflhd_met_text styles.dgnlib.

For consultants, EFLHD text style libraries are available through the
CADD_Resources_V8.zip download. The EFLHD DGN library can be
found on the EFLHD designers local computer at:

M:\Cadd_resource_ v8\X_ 30\Standards\Library_ Files\

DGN Libraries are the containers for 3 important features in
MicroStation V8. These include: Levels, Text Styles and
Dimension Styles. With the DGN library attached each of these
will be available to the user. For EFLHD employees, DGN
Libraries are automatically attached while opening a design file
using the Project Configuration (*.pcf). For EFLHD consultants,
using the Project Configuration (*.pcf) files provided with the
CADD_Resources_V8.zip download will automatically attach
the dgn libraries.

Workflow 1: Manually attaching the EFLHD
DGN Library

Workspace  Applications

Preferences...

Custornize

Function Keys...
Button Assignments...
Digitizing

About Workspace

Figure 5-3: Workspace Menu
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2. In the Workspace configuration list, select
MS DGNLIBLIST

Configuration : User [untitled]

Eile

Chapter 5 — Annotation

| ab
Al [By Level]
Archive
Cells
Colars
Database
Drata Files
DG /DRF
Degign Applicationsz
Drezign Hizstaory
Engineering Links

E =ztensions

File 5 aving

Levels

MDL Development
OLE

Operation

Printing

Protection

Frimary Search Paths
Reference
Renderingdlmages
Security

Seed Files

Spelling

Standards Checker
4

i

e

Yiew/modify all configuration vanables.

WS _DESIGN_HISTORY_COMMIT_ON_ Undefined
M5 _DESIGM_HISTORY_OWNERSHIF. Undefined

MS_DGNAPPS &ppl
tS_DGENAUTOSAVE Undefined

M5_DESIGN_HISTORY_REVISION_NL Undefined | Cancel |
|~

Edit... Select . Delete | Hew... |

E spahzion

mehcadd resource_ w8 30%standardzshlibrary filez\flb_combined. danlib

Description

Lizt of DGM filez which are uzed as rezource for your current sezsion.
[M5_DGMLIBLIST)

For more options, click on the category list at left.

Figure 5-4: DGNLIBLIST Configuration Variable

3. Choose the select button, and path to the location of

the DGN Library.
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4. Select the library and click the Add button to add the
file to the File List section in the bottom of the dialgg
box.

Select File List for DGM Library List )

Directaries:

| . _h 30NStandardshLibram_Filesh

FLH_Combined. dgnlib = M
£ Cadd_resource_+8
=30
[ Standards
= Libram_Files
Daone |
Cancel |
List Files of Type: Drrives:
* dgn *| [= MAFhiGntchDatat =] Help |
File Ligt
m:wcadd_resource_wBhe_304standardshlibrany_fileshlh_combined. dgnlib Add
Bemove |

Figure 5-5: Select DGN Library

5. Select Done.
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6. When prompted to save changes to workspace, select
Yes.

Save changes to your configuration file, [C:\Program
9 Files\Bentley\Waorkspace\usersuntited. ucf] ?

Yes Mo Cancel

Figure 5-6: Microstation Alert Dialog

7. In order for these changes to take affect you must exit
Microstation and restart.

Workflow 1 - Manually attaching the EFLHD dgn
library is for information only. EFLHD designers
should not manually attach or edit configuration
variables. For EFLHD, the CADD Coordinator
sets the configuration variables.
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Workflow 2: Annotation Scale, Setting the

Model Properties (see the section on the use of models on
page 1-4.)

1. From the MicroStation Primary toolbar, select the
Models icon.

Primary Tools

Figure 5-7: Primary Tools

2. From the Models dialog box, select Model Properties.

D'escription
b aster Model

Figure 5-8: Models Dialog
3. Select the Edit Model Properties Icon.

Model Properties

Twpe: Design ™

Marme: [1-100 annatation zcale

Description:; | madel for platting at 1"'=100"

& [r=n =1 | |
Cell Properties

[+ Canbe placed as a cell

Cell Tope:  Graphic ™

[1].4 I Cancel

Figure 5-9: Model Properties

STANDARDS FOR USE WITH X30 CRITERIA
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4. You can rename the model, give a new description and
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select the annotation scale from the dialog above.

the example above, the annotation scale has been sét
to 17’=100’. Once the model properties have been set,
select OK.

Workflow 3: Annotation Scale, Setting
Annotation Lock and Placing Text

1. Annotation Lock can be selected from the main
Microstation pull down menus by selecting

Settings>Locks>Annotation Scale, as shown on the |eft
below, or by using the locks menu on the Microstation

status bar, as shown on the right below.

Settings Tools Utlites Workspace Window F

v Tool Settings
Manage

AccuDraw
Color Table...
Database
Design File, .,
Level

Locks

Rendering
Snaps
View Attributes

2. With Annotation Scale lock on, text will now be placed

3 Eull
Toggles
Axis
3
Grid
Ctrl+B Unit

v Assodation
Level
Graphic Group
Text Node

Isometric

Annotation Scale

Full
Toggles

Axis
Grid
Unit

v Association
Level
Graphic Group
Text Mode

Isometric

v Annotation Scale

|| ¥ Boresite
ACS Plane
ACS Plane Snap
Depth

Figure 5-10: Annotation Scale

at the proper size for the output scale.
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Flace Text

Figure 5-11: Text Menu

4. From the tool settings window, select the desired text
style.

& Place Text |Z| |§|E|

Active Angle: (S HEN

Height:

width: 1 Normal
- Y Normal Center
3 Normal Right
3 Suaight
3 Staight CC
b1 Straight Center
3 Staight Right
3 Staight Title

Figure 5-12: Select Text Style

5. By selecting the English Italics Standard Text, the
proper text size, font, line spacing, etc. will be set
automatically.

& Place Text ZII@[')_TI
Method: By Origin b |
Text Style: [ A Mamal ]| @
Active dngle: | 0.0000° E
r li_'IHI 4
n [RET
-

Figure 5-13: Place Text Dialog
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6. Begin placing text.

Text Sizes

The following tables outline the text sizes to be used on EFLHD plans.
These text sizes have been incorporated into the use of annotation scale.

Metric Text sizes

11x17 Sheet size Scale n:1

Description 50 100 200 250 | 300 | 400 | 500 | 1000 | 2000
Standard Text 0.1 0.2 0.4 0.5 | 0.6 | 0.8 1 2 4
Text Spacing 0.05 0.1 0.2 1]0.25]1 0.3 ]1 04 ]0.5 1 2
Title/Heading Text .015 0.3 0.6 0.75] 0.9 1.2 |1 1.5 3 6
Title Sub-Heading Text | .125 .25 .5 .625 | .75 1 1.25| 2.5 5

Sheet Layout
Information
Meters per plan sheet 17.5 35 70 75 [ 100 | 140 |175| 350 700

Major tick spacing 2.5 5 10 25 25 25 25 50 100
Minor tick spacing 0.5 1 2 5 5 5 5 10 20

Table 5-1: Metric Text Sizes

English Text sizes

11x17 Sheet size Scale ft/in

Description 10 20 40 50 100 200 500
Standard Text 0.8 1.6 3.2 4 8 16 40
Text Spacing 0.4 0.8 1.6 2 4 8 20
Title/Heading Text 1.2 2.4 4.8 6 12 24 60
Title Sub-Heading Text 1 2 4 5 10 20 50
Sheet Layout Information |/
Feet per plan sheet 140 280 550 | 700 | 1400 2800 7000
Major tick spacing 50 100 100 | 100 | 500 1000 1000
Minor tick spacing 10 25 50 50 100 100 500

Table 5-2: English Text Sizes

Standard text height for Metric drawings is calculated
® as: Scale x 0.002. The standard text height for English
l drawings is calculated as: Scale x 0.08. Text width will
always = text height. Text spacing = text height x .5
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Dimensions
Also new in MicroStation V8, 2004 Edition, is the introduction of
Dimension Styles. This is a huge benefit for users of the dimensioning

tools in MicroStation.

& Dimension Styles

File

P Stole:none) 2
Style:[hione] IJse Active Settings

= US Customary keazuring with US Custarmany units

b etric keazuring with b etric units

= Dk Dot terminator for notes

P Quantity Terminataors for quantity dimenzions

T erminators

Termninatar Syrnbaols Componerts

iert tain Prefis: l_ kd ain Suiffis: l_

sz'gr;f;ngs Tol. Prefiss [ Tol. Suffie: [

U nits Upper Prefix: I_ Ipper Suffix: I_

I it Farmnat Lower Prefis: l_ Lower Suffis: l_

Focus Item D escription
Select curent settingz from named dimenzsion style

Figure 5-14: Dimension Settings dialog box

In Microstation V8, 2004 Edition the user may setup the parameters for
dimensioning and save these parameters as a dimension style, much like
text styles, for use at a later time, as shown below. As discussed above,
these styles will be contained in a DGN Library that will be attached
automatically for EFLHD employees, and will be attached through a
project configuration variable for consultants working on EFLHD projects.

As with text, dimension styles also use the Annotation scale to control the
size of dimension text. Currently there are 2 dimension styles currently
used for Metric and U.S. Customary units. These dimension styles use
the correct levels and text styles for EFLHD work. As with text, simply
select the dimension tool, then from the Element Dimensioning dialog
box, select the correct dimension style, as shown below.
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i [ Suffis Text: = -
|
prol=dl r

Figure 5-15: Dimensioning dialog boxes

As EFLHD has not used dimensioning in the
past, the creation of these styles will be an on-
going process. Check the standard
downloads at EFLHD website often to see
updates as they are posted

N,
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Chapter 6 Line Styles

Overview

Microstation comes with 8 standard Line Styles, which is
usually enough for only the most basic Microstation drawing.
Custom Line Styles are Microstation’s way of creating other
Line Style for specific purposes. Line Styles for utilities that
have text imbedded in the line, fence Line Style with X’s
along it are examples of Line Styles that can be created.
Custom Line Styles, unlike the fonts discussed in chapter 5,
are still contained in resource files with the extension .rsc.
The only change will be how we access custom line styles for
use and viewing prior to placing. This chapter contains
information about these resource files including:

Names

Locations

Descriptions

Workflow for attaching resource file

Workflow for creating basic custom Line Styles

Line Styles

There are many custom Line Styles in use at EFLHD. There
are multiple standard Line Style resource files. They are
automatically read by Microstation and will be shown as
available Line Styles, provided your machine is properly
configured. These files will be attached when entering
Microstation through a project configuration variable and the
use of these will be seamless.

The EFLHD custom Line Style resource files can be found on
the EFLHD designer’s local computer at:

M:\Cadd_resource_v8\X_30\Standards\Resources

For consultants, EFLHD line style resources files are available
through the CADD_Resources_V8.zip download.

Selecting custom Line Styles in Microstation V8 is a simple
process as each Line Style found in the attached .rsc file will
automatically show up in the Line Styles dropdown menu, as
shown below.
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e | E 0 -
(0] Bplevel |
0

"""""" 1

------ 2

——— 13

———- 4

______ [ I

—re—e—es [

—=——- K

Break Line

CL

CurbGutter

Cut

DepCantaur

Dirmengion Inside
Dimengion Outzide

=

Figure 6-1: Select Custom Line Style

Each of the Line Styles available may be selected by using the
scroll bar to find and select the desired Line Style.

As shown above, there is also a selection for ByLevel. This
allows a Line Style to be attached to a particular level.
Setting the level as the active level will automatically select
the Line Style as set in the level library. See chapter 9,
Levels and Symbology, for more information on ByLevel

attributes.

To view a custom Line Style before placing, select
Element>Line Styles=Custom, as shown below.

Element

B-spline and 30
Cells
Dimension Styles

e s | Guston |

Multiine Styles Edit
Tags 4

Text Styles

Information Ctrl+l

Figure 6-2: Element Menu
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With the dialog box for custom Line Styles, shown below, you
have the ability to select Line Styles and set Line Style scales.

& Line Styles
Naes ﬂ Width -
Break Line [ Drigir:
CL [ End
CurbGutter
Cut [ Scale factar;

DepContour ]
Dirnenzion | nside ﬂ shift: M

hpbzilinestyles 3-30-04\propozedhedot_roadway. rec

y

Click to Activate [break compound]

Figure 6-3: Custom Line Styles

For EFLHD employees, custom Line Styles are
automatically attached while opening a design file
using the Project Configuration (*.pcf). If the correct
Line Styles is not displaying, contact CADD support
to have this setup.

N,
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Line Style Diagrams

See figures below for view of each Line Style in use at EFLHD.

Line Style

Tree_Line_2

Tree_Line
- Township/Range
| SF I | SF i Silt_Fence (FLH)
@ Silt_Fence(EFLHD)
mm . — Section
__ JAL _ JA‘L _ JAL _ JAL _ JA‘L _ JA‘L _ JA‘L _ JAL _ JAL N JAL _ JAL _ Scar P

Rock_Lined_Ditch

S S s B B B Railroad_Tracks_2

L A e e e B Railroad_Tracks

P/L Property_Line
P/E Permanent_Easement_Right
F/E Permanent_Easement_Left
P/E Permanent_Easement_Inline
W W P_Water_Line
_ A A A A A A A P_wall
— ] A T P_Underground_Telephone
P& P& H— P_Underground_Power_and_Telephone
[ P I I P P_Underground_Power
{ O | 1 0 P_Underground_Oil
| G | | G — P_Underground_Gas
1 L UD | 1 UD P_Underdrain
. L 3 P_Two_Posted_Sign
1 SD | | SD P_Storm_Drain
1SS 1S5S P_Sanitary_Sewer
. .~ /| ' | P_Road
R/W P_Right_of_Way_ Right

Figure 6-4: Line Style Diagram
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R/W | p_Right-of-Way_Left
R/W P_Right_of_Way_Inline

— e ——— | P PayedDitch

A 7 — | P_Overhead_Telephone

P&T P& — | P_Overhead_Power_and_Telephone

P P — | P_Overhead_Power
H || || || || WM | P_Guardwall
L u u u P_Guardrail

>< P_Gate
P_Fence

P_Culvert (FLH)

D_Pipel2, ... (EFLHD-Culvert of different
sizes)

P_Concrete_Barrier

—Custom Slope —

Metric_Custom_Slope

4 S / Metric 4:1
iy Metric 2:1
/ :9 Metric 1:9
| :8 Metric 1:8
|/ Metric 1:7
/:6 Metric 1:6
[ :50 Metric 1:50
/ J 5 Metric 1:5
/ N 4 Metric 1:4
/ N 3 Metric 1:3
/ 20 Metric 1:20
/ N 25 Metric 1:2.5

Figure 6-5: Line Style Diagram
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/ S 2 Metric 1:2
- //OO Metric 1:100

/ /O Metric 1:10
— /.75 Metric 1:1.75
— /:/D Metric 1:1.5
— /.25 Metric 1:1.25

/ N / Metric 1:1
—/ 0.5 Metric 1:0.75
— /0 :/ Metric 10:1
- /OO S / Metric 100:1
AAAAAAAAARAAAAAAAN Mailboxes

H H

— Forced Slope Tie ——

Forced_Slope_Tie

© oo — Edge_of_Water
—_— — —A W — — W E Water_Line
E_Wall
1 T} T = E_Underground_Telephone
— — —ASTEAMF— —— —— E_Underground_Steam
| P | P E_Underground_Power
| P | P - E_Underground_Oil
LIRR | E_Underground_Irrigation
1 G o E_Underground_Gas
— —— —AfMF— —— —FM E_Underground_Force_Main
{FOl IFO E_Underground_Fiber_Optic
TV TV

E_Underground_CATV

Figure 6-6: Line Style Diagram
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E_Underdrain

E_Two_Posted_Sign

E_Storm_Drain

E_Sanitary_Sewer

E Road

E_Right-of-Way_Right

E_Right-of-Way_ Left

/W

E_Right-of-Way_Inline

P/E

E_Permanent Easement_Right

P/E

E_Permanent _Easement_Left

P/E

E_Permanent Easement_Inline

E_Overhead_Telephone

P&T P&T—

E_Overhead_Power_and_Teleph
one

E_Overhead_Power

FO FO—

E_Overhead_Fiber_Optic

v TV—

E Overhead CATV

E_Maintenance_Limits

E_Irrigation_Ditch

E_Intermittent_Drainage

E_Guardwall

E_Guardrail

E_Ground

E_Gate

E_Fence

E_Dam

E_Culvert

E_Concrete Barrier

Figure 6-7: Line Style Diagram
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Line Style

Dike

Depression

Cut_Line

C/E Construction_Easement_Right
C/E Construction_Easement_Left
CME Construction_Easement
— IC&E ——— TCE ——— EFL_Temporary_Easement
e e

EFL_Existing_Easement

A A A A A

Brush_Line

S0 NWR S S NWR S

Boundary NWR

S S S ST S AP S S S S S S S S S S

Boundary_National_Park

S S S S S S S S S SSSS s

Boundary_Forest

PO OKK

Boundary BLM

AVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAY,

Boundary_BIA

Berm

—Bench Cur

Bench_Cut

Y, Section Line

1/16 Section Line

Wattle

P_Road

E Road

Ditch

CL1

Break?2

Breakl

Diversion Berm(EFLHD)

Figure 6-8: Line Style Diagram
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Workflow 1: Resource file setup

1. Download CADD_Resources V8.zip from the
EFLHD web site.

2. As this file is specific to EFLHD projects the
user should leave this in the
M:\Cadd_resource_v8\X 30\Standards\Res
ources directory.

3. In Microstation select
Workspace>=Configuration.

Workspace  Applications

Preferences...

Configuration...

Customize

Function Keys...
Button Assignments. ..
Digitizing

About Workspace

Figure 6-9: Workspace Configuration Menu
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4. From the workspace configuration dialog
box, select Symbology from the list on the
left.

Configuration : User [untitled]

File
Categony ;I Set symbology information,
Dresign Histary Symbology Resources LK
Engineering Links
Extenzions elee]
File S aving _I
Lewvels
MOL Development
OLE
Operation :
F'rl?nting Edit... Select. .. Delete Hew...
Frotection L :
Primary Search Paths 2Ranton
Feference m:ecadd_resource w8 304hstandardshresourcesheflb_linestyles rac -
Rendering/Images m:eadd_resource_ w8 304standardshresources\eflb_miscstyles.rsc
SecLrity m:hcadd_resource w8 304%standardshresourcesheflhd_drainage.rsc
Seed Filez mhcadd_resource_ w8 304standardshrezourceshellhdefa rsc
| Speling m:headd_resource w8 30%Wstandardshresources\fontrsc
Standards Checker c:\bentleywBiwork spacehapstem’ symbhacadlzty rac ;I
Syrmbology el
System Eny Dezcription
Tags 4, ligt of symbology rezource files. Files are opened in the order they
Temp and Backup Files appear in the list. The last ane in the st haz the highest pricnty. |f
Tranzlatior-CEk undefined, MicroStation looks in the curent resource path for a file called
TranslationGES "mzsymbrzc”. [MS_SYMBRSRLC)
Tranzlation-Step
User Commands (18]
izual Basic for Applicatic -
3 —I' For more optionz, click an the category list at left,

Figure 6-10: Configuration Symbology

5. Click on the Select button. This will allow the
user to select the EFLHD line style resource
files downloaded above (step 4).
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Select File List for Symbology Resources :_

Files: Directories:
| .4 30\Standards\Resources'

EFLH_LineStyles.rec [ 1N
EFLH_MizcStyles rac = Cadd_resource_wd
EFLHD Drainage.rsc = 30
efhd_E&5 rac [ Standards
[ | fontrsc = Resources
Done |
Cancel |
List Files of Type: Dirjves:
" ran | [ MAFh St Data’ =] Help |
File: List
c:hbentleyyBwork spacetaysterntsumbhfont_w rsc ;I Ldd
c:\bentlepyBhwork space’systermhaymbhinternat. rec
chbentleyyBvwork spacehsystemntaymbhlstyle. rsc j Eemove |

c:\bentleyyBhwork spacetsystembsymbiitruetype rac

Figure 6-11: Symbology Resources

6. Pick the path to the directory where the .rsc
files are stored from the upper right directory
box. Highlight the appropriate file(s) from
the upper left box, and then click the Add
button to add the desired file to the file list.
Repeat this procedure for each file to be
added.

7. Click the Done button.

8. The files will now be shown in the Expansion
window of the user configuration box.
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Configuration : User [untitled]

Dezign History
Enagireering Links
Extensgions

File S aving

Lewvels

MOL Developrent
OLE

Operation

Printing

Pratection

Primary Search Paths
Reference
Renderingmages
Security

Seed Files

Spelling

Standards Checker
Syrmbology

System Erv

Tags

Temp and Backup Filez
Translation-CGEM
TranzlationGES
Tranzlation-5tep
Uszer Cormmands
Wisual Basic far Applicatic )

Lategony ;I

Set symbology information.

Sumbology Resources

Cancel |

Edit... Select. .. Delete Hew... |

Expanzion

mhcadd_resource w8 304standardsiresourcesheflh_miscatyles o
mhvzadd_resource w4 30standardsrezourcesheflbhd_drainage.rsc
m:Acadd_resource_wBh 304standardshresources\eflhd_eks rsc
mhvcadd_rezource w8 304standardsrezourceshfont rec

m:cadd_resource_ w8 30hstandardshresourcesheflb_linestyles.rac j
c:\bentleyyvBwork spacehavstem’ symbhacadlsty rac ;I

[rescription

A list of spmbology resource files. Files are opened in the order they
appear inthe lizt, The last one in the Bist haz the highest prionty., 1F
undefined, MicraStation looks in the current resource path for a file called
"mzeymbrzc”. [MS_SYMBRSRLC)

P T

For more options, click on the category list at left,

Figure 6-12: User Configuration Symbology

9. Click the OK button. The user will see a
Microstation alert dialog box asking if
changes to the configuration file should be
saved, Answer by selecting the Yes button.
The correct custom line styles will now be

available.
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Workflow 1 will allow user level configuration, which is not the
recommended method for the X30 standard files.

\ Workflow 1 — Resource file setup is for
N\ information only. EFLHD designers should
CAUTION not manually attach or edit configuration

variables. For EFLHD, the CADD
Coordinator sets the configuration variables.
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Chapter 7 Color Table

Color Table

The current color table in use at EFLHD for the X30 Generation of
standard files is: colorl.tbl. This file can be found on the EFLHD
designers local computer at:

M:\Cadd_resource_v8\X_30\Standards\Tables

Workflow 1: Attaching EFLHD Color Table
1. From MicroStation select Settings=>=Color Table...

Settings Tools Utilities W
v Tool Settings

Manage

AccuDraw

Color Table...

Database »
Design File...

Level »
Locks b
Rendering »
Snaps 4

View Attributes  Ctrl+B

Figure 7-1: Settings Menu
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Color Table

File Edit

| Cancel |

Figure 7-2: Default Color Table

2. This will open the current color table, usually the
MicroStation default color table, shown in Figure 74{2.
From the color table palette, select File=Open..., and
then select the EFLHD color table to be attached.

File Cirectory
Filez: Diirectonies:
| . e 300StandardshT ablesh,
COLOR1.TEL [ M2
[ Cadd_resource_wd
=30
[ Standards
= Tahles
Cancel |
List Files of Tupe: Dirives:
Color T ables [*.thl] | [ MAFhi1GntchDatan =1 Help |

Figure 7-3: Open Color Table

3. Click OK and the EFLHD color table will now be shown.
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# Color Table X

File Edit

Figure 7-4: EFLHD Color Table

4. From the workspace configuration dialog box, select
colors.

5. When the correct color table,colorl.tbl, is displayed,
click on the attach button. The correct color table will

now be attached to this drawing.

For EFLHD employees, color tables are automatically

> attached while opening a design file using the Project
z Configuration (*.pcf). If the correct color table is not

displaying, contact CADD support to have this setup.

7-3
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o/

Workflow 2: Attaching the Color Table
Permanently

1. To attach the correct color table more permanentlyj
select Workspace>Configuration... from the main
Microstation pulldown.

Workspace Applications

Preferences...

Configuration...

Customize

Function Keys...
Button Assignments...
Digitizing

About Workspace

Figure 7-5: Workspace Menu

2. From the workspace configuration dialog box, select

colors.

Configuration : User [untitied]

File

F =] | Modity color table settings

41l (rlphabetical) [Defaul Color Table oK
411 (By Level) Fiight Menu Color Table Undefined

rchive &t eru Color Tabls Undefined Bl
Database

Data Files

Dw/G/DXE :

Diesiin Aplcaliorie Edi. Select.. Delete New..
Design History

E rigineering Links Exparsion

Etensions :\W8_Resourcet_304Standards\T ables\COLORT.TEL

File Saving

Level:

MOL Development

OLE

Operation

Printing i

icid | | Desciiption

Frimaiy Search Paths Defaul calor table if the design file has none. (MS_DEFCTBL)

tiseicee Select File for Default Color Table j
Rendering/Images

Security Directoties:

Seed Files COLORT.TEL ' resourcets A0%standardsitablesh
Speling

Standards Checker | [coLoR1.TBL o

4 i I [ wB_resource

=g el
(£ standards
= tables
List Files of Tupe: Diiyes
bl =| C - Heln

Figure 7-6: User Configuration
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3. Highlight Default Color Table from the upper right
window on the palette. Click on the select button and
select the correct color table, colorl.tbl. Once selegted;
click the OK button. This will prompt an alert from
Microstation, asking if you really want to save changes
to your .ucf file (user configuration file).

Save changes to your configuration file,
9 [...\Bentleyiworkspacehusershfibima-jb. ucf] ?

Hao Cancel

Figure 7-7: Alert Dialog Box

4. Choose Yes and the color table will be attached each
time Microstation is launched. For all configuration
changes, exit Microstation and re-enter for the changes
to take affect.

Workflow 2 - Attaching the Color Table
Permanently is for information only. EFLHD
designers should not manually attach or edit
configuration variables. For EFLHD, the
CADD Coordinator sets the configuration
variables.
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Chapter 8 Cell Libraries
About EFLHD Cell Libraries

The cell libraries currently in use at EFLHD contain signs, figures,
symbols, borders, title maps, etc. The cell libraries have been
organized based on cells types within the libraries. This, in most
cases, will prevent the user from having to search through many
cells to find the desired one.

New to Microstation V8, 2004 Edition

New in Microstation V8 2004 is the file format of cell libraries.
Cell libraries now have the same format as .dgn files, making it
much easier to edit and create new cells. Also new, is that the
restrictions on placing 3D cells in 2D drawings has been removed.
3D and 2D cells may now be placed in any drawing, and you can
have both 3D and 2D cells in the same cell library.

This chapter contains information about the EFLHD cell libraries
including:
Names of cell libraries
Description of each cell library
Locations of cell libraries, both internally and for
consultants

There are also helpful workflows for using these cell libraries
placed throughout this chapter, including attaching cell libraries,
using cell selector, and defining variables within Microstation to
make finding cells and cell libraries easier.

8-1
STANDARDS FOR USE WITH X30 CRITERIA 3/27/2007



EFLHD CADD Standards Manual
Chapter 8 — Cell Libraries

At EFLHD there are currently 3 cell libraries for general use. The
EFLHD cells have been divided into cell libraries based on the type
of sheet the cells will most likely be used on. See the table below
for a list of cell libraries and a short description of each.

Cell Libraries

EFLHD Cell Libraries

File Name Description
eflhd _engborder.cel [English Borders used by EFLHD
eflhd EngCell.cel EFLHD cel
eflhd MAPS.CEL All states USA maps
eflnd_SIGN.CEL All Signs (MUTCD, NPS etc)
FLH_Criteria.cel FLH criteria cel
\Work dd.cel \WFLHD cel

Table 8-1: Cell Libraries

(\% The cell libraries for the x30 generation of standard
CAUTION files are in the process of being updated. Please
"\ check back often as they will be added to the website

as completed.

These cell libraries are to be used on all EFLHD projects and are
located on the EFLHD network at:

M:\Cadd_resource_v8\X_30\Standards\Cell_Lib

For consultants, EFLHD cell libraries are available through the
CADD_Resources_V8.zip download.

These cell libraries are not to be edited by anyone other than
EFLHD CADD support. If you have suggestions for new cells,
edits to existing cells, or general suggestions regarding the EFLHD
cell libraries please address these to EFLHD CADD support as
detailed in Chapter 1.

8-2
STANDARDS FOR USE WITH X30 CRITERIA 3/27/2007



EFLHD CADD Standards Manual
Chapter 8 — Cell Libraries

Workflow 1: Attaching EFLHD Cell
Libraries

1. For EFLHD consultants, begin by downloading
CADD_Resources_V8.zip from the EFLHD web
site. As the cell libraries are specific to EFLHD
projects, the user should leave the libraries in
the
M:|Cadd_resource_V8\X_ 30]|Standards\Cell_Lib
directory.

2. From the Microstation drop down menu’s, select
Element>Cells.

Element Settings Tools L
. B-spline and 3D
Dimension Styles
Line Styles *
Multi-ine Styles

Tags »
Text Styles
Information Ctrl+I

Figure 8-1: Element Menu

3. The cell library palette will now be accessible.
Select File=Attach, and navigate to the correct
cell library.

STANDARDS FOR USE WITH X30 CRITERIA
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& Cell Library: [NONE]

File

. [ Display &1 Cells In Path Display:  Wireframe -|
Attach...

Dietach Eription Type | ‘wWhere

Compress

Upgrade Files ta Va...

Active Cells

Placement | NONE Paint | Element | |
Terminatar | NOME Pattern | MOME | |

Figure 8-2: Cell Library Dialog Box

Once selected, the cells will be visible in the
windows on the Cell Library palette.

& Cell Library: [...\Standands\Cell_lib\Signs_X30.cel]

File
[~ Use Shared Cells [ Dizplay All Cells In Path Display: ‘Wireframe -

Mame Diescription Type =

Feference Location, 1 digit

01014 Intermediate reference location, 1 digt Grph
D102 Reference Location, 2 digits Grph
D10-2a Intermediate reference location, 2 digits  Grph
D10-3 Reference Location, 3 digits Grph
D10-3a Intermediate reference location, 3 digits Grph
G201 ROAD WORK MEXT 7 MILES Grph

<] | »

Active Cells

| o104 Faint | Element Edt.. |  Delete |

Temninator | NOME Pattern MOME | |

Figure 8-3: Populated Cell Library Dialog Box

Project Specific and Personal Cells

There is often a need for an individual user to create cells during
the course of a project for things such as:

e Creating standards notes to be used on multiple
sheets.

e Copying information from sheet to sheet.

e Copying information for another user within the
project.

8-4
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While these are valid reasons for creating cells, they must not be
placed within the EFLHD standard cell libraries listed above. In
these cases, simply create a new cell library and create the new
cell there. Once the information has been used the temporary
cell library may be deleted, or the temporary cells within the cell
library may be deleted. See workflow 2 below, for information on
creating new cell libraries.

Workflow 2: Creating a New Cell Library

1. Access the cell library palette as shown in
Workflow 1. From the cell library palette, select
File=New

25 Cell Library: [NONE]
File

™ Display All Cells In Path Biey: [Wficems v
Attach...
Detach Tiption Type | Where

Compress

Upgrade Files to V8...

-

Active Cells

Placement | NOME Point Element
Teminator | NOME Pattern | NOME

Figure 8-4: Cell Library Dialog Box

2. Pick a path to the directory where the cell library
Is to be created.

3. Type in a name for the new cell library.

.wforkspacetprojectshuntitledcell

= C:A
[~ Pragram Files
[£= Bentley
= whorkspace
[ projects
[ untitled
= el

Cancel
Lizt Filez of Tupe: Dirives:

MicroStation Cell Libraries [*.cel] Vl ElR | Help

ddi

Figure 8-5: Create Cell Library Dialog Box
STANDARDS FOR USE WITH X30 CRITERIA
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4. Once the new name has been given, the OK
button will activate. Select OK and the new cell
library will be attached.

Microstation Cell Configuration Variables

There are several configuration variables that will make the
selection of cell libraries easier. The list below shows these
variables and a brief description.

e Cell library directories Where Microstation will look
first for cell libraries.

o Cell library list The list of cell libraries to be
shown in the File pull down.
(Shown below)

e Output cell libraries  Default directory where new cell
libraries are placed.

For EFLHD employees, cell libraries are
automatically attached while opening a design file
using the Project Configuration (*.pcf). If the
correct cell libraries are not displaying, contact
CADD support to have this setup.

N,

Workflow 3: Modifying Cell Library
Configuration Variables

1. From the Microstation pull down menu’s, select
Workspace>=Configuration.

Workspace Applications

Preferences...

Customize

Furiction Keys...
Button Assignments...
Digitizing

About Workspace

Figure 8-6: Workspace Menu

8-6
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2. From the workspace configuration palette, select
cells from the category list on the left side of the
dialog box.

Configuration : User [untitied] [ I
File:
Category -] Set cell library information.
Al [2lphabetical) Cell Library Directar oK |
| All [By Level) Cell Library List Project
Archive Cell Selector Directony Siter Cancel
Cell Selectar File Undefined _I
Colors COutput Cell Libraries Site
[Database Menu Cellz Syztem
Data Files
DWwWiGE/D=F ;
Desian Applications Edi.. Select... Delete MNew...
Design Histor :
Engineering Links Eapenon
Extensions m:headd_resourcewBhe_304standarndshoel libh
File Sawving
Levels
MDL Development
| loLe
Operation
Frinting B
Fratection = A
Primary Search Paths Search pathlz] for cell lbrares. [MS_CELL)
Reference
Rendering/Images
Security
Seed Files
Speling
Statdards Checker vI
LI—I k Far mare optionz, click on the categary list at left.

Figure 8-7: Configuration Dialog Box

3. Highlight the Cell Library Directories and press
the Select button. The default Microstation
directories may be listed in the directory list, as
shown below. Highlight these directories and
click on the Remove button.

4. Path to the directory where the EFLHD cell
libraries are stored. Once the directory is
displayed, press the Add button. After the
correct directory populates the directory list,
select the Done button to return to the
Configuration dialog.

5. Repeat steps 3 and 4 to set the Output Cell
Libraries variable.

8-7
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Select Path for Cell Library Directories ]
% chong
|

L 308 standardsheell_libh
= o

[ v8_resource
w30
[=r standards
= cell_lib

Done

Cancel
Diniwers:

== =] Help

Dhirectary List

miveadd resource w8 3Mhstandardzhoel libh

[ b

Hemove

Figure 8-8: Cell Library Path Dialog Box

6. Highlight the Cell Library List variable and press
the Select button.

7. Select the directory where the EFLHD cell
libraries are stored. When the directory has
been selected, the available cell libraries will be

displayed.
Select File List for Cell Library List F
Files: Directories:
| . 300ztandardzhcell b
efl_enghorder. cel = et
FLH_LCriteria. cel [ cadd_resource_v8
wiork_dd.cel = 30
[ standards
= cell_lib
Done |
Caticel |
Lizt Files of Tupe: Ciriwes:
= el | [ MAWFhi1SntciDatat =l Help |
File List
c:hgeopakwBhbintspeng.cel ;I Aidd
m:hcadd_resource_vBhs 30hstandards\cell_ibhefl_engborder. cel
m:hcadd_resource_vBh_30standardshcellibhih_criteria.cel Remove
m:hcadd rezource_ v 30standardzhcell_lib\waork_dd.cel j 4'

Figure 8-9: File Selection List for Cell Libraries
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8. Double-clicking the desired cell library, or
highlighting the desired cell library and selecting
the Add button will place the cell library in the
File List box at the bottom of this dialog. Select
the cell libraries that the user most commonly
uses. When finished select the Done button.

9. At the Configuration dialog box, select OK, to
accept the changes that were made.

10. Microstation will ask if changes to the
configuration file should be saved, answer by
selecting the Yes button.

11. After changing configuration variables, you
must exit Microstation and re-enter for these
changes to take affect.

Workflow 3 will allow user level configuration, which is not the
recommended method for the X30 standard files.

Workflow 3 — Maodifying Cell Library Configuration
Variables is for information only. EFLHD designers
should not manually attach or edit configuration
variables. For EFLHD, the CADD Coordinator sets
the configuration variables.

As described at the beginning of this chapter, cell libraries now
have the same file format as .dgn files, and may be opened and
edited the same as a .dgn file. As shown in the figure below,
there is now a filter for opening .cel files through the Microstation
Manager dialog box, as well as the standard file=open dialog.

8-9
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MicroStation Manager i

File Directory  Help

Files: Directories:
| ..M 30MStandards\Cell_LibY a0\ DN
efl_engborder. cel = M

FLH_Criteria. cel [ Cadd_resource_vB . |
work_dd.cel =30
e - [ Standards
= Cell_Lib

Lizt Files of Type: Dirives:
Cell Files [ cel] ¥| [E MAFhilTEncDatat | 4
™ BeadOnly Cancel |

¥ Show File [zons

‘whorkspace
= User: Juntitled

—
Pj Projest. [FHWA_Englsh_30

= Interface: [default

L] Lo 14|

Figure 8-10: MicroStation Manager Dialog Box

Once the cell library is opened, each cell will be contained in its
own model. From the models dialog box shown below, arrows,
concrt, earth, etc. are cells within the cell library. As such they
may be edited in this file, and new cells may be created here as
well.

ol X g
Type | 20430 Mame # | Call Type -
I a ARRW - Graphic
O ARROW +  Graphic
O  ARROWS3 + Graphic
O ARROwW4 W Graphic
O  ARROWS +  Gitaphic
O ARROWS +  Graphic
O CONCRT W Puint
O CRSRBL W Paint
P Default
O E&RTH « Paint
O  GPEPNT W Graphic
O GRABOU + Paint
O GR&SS +  Paint
O GRAVEL W Puoint
O MaRsH2 W Graphic
0 NORTH ~ Graphic ||

Figure 8-11: Models Dialog Box

When creating cells in the cell library create a new model and
begin drawing. When finished, the resulting drawing created in
the new model will be a cell.

8-10
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Workflow 4: Creating a New Model

1. From the Microstation pull down menu’s select
File=Models

o
m
-

dit  Element

Compress

Save Settings

Reference

Raster Manager
Maodels

Import

Export

Prink Preview

& Print

Batch Prink

Associake, .,

Properties

E Protection
B send...

Figure 8-12: Models Menu

2. From the models dialog box select the Create a
new model icon.

Create a new model

Figure 8-13: Models Dialog Box

3. Once selected, the following dialog box will
activate.
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Create Model

Type: Design v| 20 ‘"’l

Seed Model: | <Mot using seed:

Mame: | Morth amow

Description: |

Rief Logical: |

A [FulSze1=1 =] | |
Cell Froperties
[ Carbe placed az a cell

Cell Type:  Graphic ™

[ Create aiew Group

Cancel

Figure 8-14: Create Models

4. Fill in the dialog box as above with the exception
of Name. The name field is the desired name of
the new cell. Select OK.

5. You will now be in the new cell, named North
arrow in the example above.

6. Begin drawing your new north arrow as desired.

The newly created north arrow is now a cell within the cell library.
It will be available when accessing the cell library from any
drawing.

Due to the new format of cell libraries, creating new cells in
Microstation V8 is as easy as creating a new model in the cell
: library and drawing the new elements. However, it is
\ important to remember that creating a cell in this manor will
CAUTION not automatically place the origin. In creating cells this way
the origin will always be at the coordinates of 0,0. Create the
drawing at these coordinates or when finished select the entire
cell and move to the correct origin by selecting the move
command, issuina a data point at the desired oriain then, in
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Chapter 9 Levels and Symbology

Overview

Symbology includes which level, color, line style, and weight
are associated with each element to be drawn. Following the
symbology outlined in this chapter is essential for several
reasons, but perhaps the most important reason is the
standardization of the final output. Following the standard
symbology will ensure that each element, line work, text,
etc., will plot the same from drawing to drawing.

This chapter will detail the levels in use at EFLHD, the
associated level symbology, the use of the EFLHD DGN
library, and EFLHD level filters, including workflows for many
of the new Microstation 2004 Edition tools.

Levels

Within Microstation 2004 Edition, a design file may contain an
unlimited number of levels in which data may be displayed.
There are two primary ways in which to assign symbology to
each element: first, the color, weight, and line style of the
graphic elements are set independently. Second, a new
addition introduced in Microstation V8, is BylLevel
symbology. With ByLevel symbology each level may have a
pre-assigned color, line style, and weight. By selecting the
desired level, these attributes are automatically set.

As discussed above, the level symbology for any level may be
set individually. This includes the ability to set some
attributes of elements to ByLevel and other attributes
independently. More levels are used by EFLHD in
Microstation 2004 than the 63 available in previous versions.

While some manual drafting is necessary and
expected, most elements should be placed with the
GEOPAK D&C manager, the .ddb file. This is the best
way to insure that elements are placed with the proper
symbology, for final output and for use at later stages
for GEOPAK criteria files and for computing quantities.

N,

DGN Libraries

In Microstation 2004, levels and the associated ByLevel

symbology are stored in a DGN library, and may be attached

to any Microstation file. In order to maintain the X30 criteria

and future versions of Geopak criteria files,

FLH_Combined.dgnllib is controlled FLH wide. EFLHD 91
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designers and consultants will not be able to add new levels
to the FLH_Combined.dgnllib file.

DGN libraries may also contain information for text styles and
dimension styles. See the appropriate chapter for these
tools. The workflow below outlines how to attach levels
contained in the DGN library to the current file.

o For EFLHD employees, the standard DGN
z Library will be automatically attached while
opening a design file using the Project
Configuration (*.pcf). Workflow 1, shown below,
can be used to manually attach the DGN
Libraries to a desian file.

Workflow 1: Attaching a level library

1. Open the Level Manager by selecting the icon in
the Primary Tools tool bar, or by selecting
Settings>Level>Manager.

Level Manager

Figure 9-1: Accessing Level Manager

vBtemp.dgn (2D - V8 DGN) - MicroStation V8.1

File Edit Element | Settings Tools Utlites Workspace Applications Window Help

EFLHD CADD Standards Manual
Chapter 9 — Levels and Symbology

v Tool Settings
Manage
AccuDraw
Colar Table...
Database *
Design File, ..
T
Locks *»  Display (Ctrl4E
Rendering r
Snaps 4
View Attributes  Ctrl+B

Figure 9-2: Accessing Level Manager

2. Notice the dialog that is activated has only one
level shown, Default. These are also no level
filters available.

STANDARDS FOR USE WITH X30 CRITERIA

9-2
3/27/2007



EFLHD CADD Standards Manual
Chapter 9 — Levels and Symbology

B Level Manager Elﬁi

Levels Fiter Edit
20| @ smboogy Bevel ¥ e fnone] v
[ Nams Humber | Logical | Color Syle Weight Global Display] |
2 BllLevels Default 0 Master 10 1] 1] <
- LA Filters
‘ i3
[Botive Lavel Defaut R

Figure 9-3: Level Manager

3. Select Levels>Library=Attach.

& Level Manager

Levels Filter Edit
|Symhnlngy Bylevel 7| 3o none] +

News

Copy

Import...

Name: Number | Logical | Calor Syl /sight Global Display] |
Default i Master [10 o

Export...

[Active Level: Default [ of 1 displayed

Figure 9-4: Attaching DGN Library

4. Browse to the file FLH_Combined.dgnlib, select
OK.

9-3
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& Level Manager
Levels Fiter  Edit
@ ‘x"| i‘éﬂ Symbology: _Bulevel ¥ §}0 [hone] +
'jj delete englizh.dgn Lock P
=0 1] 0 1 v
= j ?illlt:wls Allx_02 | P 0 1 v .
= A3 [T ] i 1 v .
ALK_04 O4 i 1 v .
AL¥_05 (0] i 1 v .
Allx_06 He ] 1 v .
Al_07 (i 0 1 v .
alx_08 ] 0 1 v .
Allx_09 3 ] 1 v .
ALK_10 [mRD] 0 1 v .
D'_CFL_Clip_Boundary_1 m: - 2 0 v .
D_CFL_Clip_Boundary_2 m: - 2 0 v .
D_CFL_lplat Oo i 0 v .
D_CFL_Print Oo 0 0 v .
D_CFL_Sheet_Border_ PlotShape Oo 1] 1] v L]
D_CFL_Sheet_Border_Base Oo i i v .
D_CFL_Shest_Barder_Box Oo 0 0 v .
D_CFL_Sheet_Border_Detail Oo 1] 1] v -
[_CFL_Sheet_Border_General Oo 1] ] v .
| D_CFL_Sheet_Border NPS_Pkg Oo 1] 1] v . j
[ Active Level: Default [ 530 of 530 displaved: 1 selected:

Figure 9-5: Level Manager with DGN Library Attached

Level Filters

Also new in Microstation 2004 are level filters. With an
unlimited number of levels it could easily become very
cumbersome to navigate to the desired level. Level filters are
designed to group levels together creating a more
manageable set of levels. For example the FLH levels have
been broken down to Design, Cross_Sections, and Survey.

Selecting the appropriate filter will display only the desired

levels. This does not turn the display of levels on or off, but
simply allow the user to work with a smaller sub-set of levels.
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Chapter 10 Batch Printing
About Batch Printing

Batch printing is a MicroStation utility used to print and re-print sets of drawings. Job
sets are created containing the desired drawing files and a set of print specifications
are created for each job set. The print specifications are defined containing
information such as printer, print area, layout, and display. This chapter will detalil
each of the necessary settings associated with Batch Printing.

Workflow 1. Accessing Batch Printing

1. From the main MicroStation pull-down menus, select File>Batch Print.

EFLHD CADD Standards Manual
Chapter 10 — Batch Printing

“1HCPOS LA O

I-EIE Edit Element GSettings Tools Utlities Workspace Applications

[ new... Ctrl+M
@ Cpen... Ctrl+0
Close Ctrl+w
&l save Ctrl+s
Save As...
Compress 4
Save Settings Ctrl+F
Reference

Raster Manager

Models
Import 4
Export 3
Print Preview
& print Ctrl+p
Batch Print
Associate...
Properties Alt+Enter
E Protection 4
4 Send,..

Figure 10-1: File>Batch Print

2. Once selected the Batch Print dialog box is activated. The top bar on this/dialog
will show the current Job Set. Shown below as [Untitled]. Once a new Job Set
Is created or an existing Job Set is opened the name will replace [untitled].

STANDARDS FOR USE WITH X30 CRITERIA
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& [untitled] - Batch Print

o

File Edit Spedfications

dS &
Specifications Cantraling Printing:
Prirter: D efault
Frint &rea; Default
Layaut: Default
Dizplay: Drefault
# | File Model

[ escription

Figure 10-2: Batch Print

3. To open an existing job set select File>Open and select the desired job.
Job Sets

Job Sets are lists of files to be printed, along with the associated print specifications
used to print the files such as which printer, what area to print, what scale, which pen
table, etc. Each job set created will have the extension, .job.

Workflow 2: Creating a New Job Set

1. The user must first select the design files to be added to the Job Set. Select

Edit>Add Files...

& [untitled] - Batch Print

File | Edit Spedfications

. Add Active File
e

Model D escription |

Figure 10-3: Add Files pull down menu

The user may also alternatively select the Add Design Files icon, as shown
below.

10-3
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Default

D efault

1 D efault

Diizplay: Default
B | File | Model | Degoription

Figure 10-4: Add Files icon

2. Once selected the following dialog box will activate.

Select Design Files to Add

Directories:

..hbatch plotting'.sheetsh,

plot-zheet!.dgn [ =t
plot-sheet? dgn > clients
plot-sheet3. dgn = fhwa
plat-sheetd. dgn = cadd standards
plot-sheeth dgn 2= propazed standards
plot-sheetB. dgn [£=F microstation
plot-sheet?. dgn = vl
plot-sheetd. don [ in progress 1-14-2005
[ batch platting
= sheets
Daone
Cancel
List Files of Tvpe: Dirives:

* dgn hd | [&F - \\BstserveriCompary Filesh. =] Help

Selected Files

A

Figure 10-5: Select Files to Add

3. Select the desired directory from the upper right Directories box. Once you
have navigated to the correct directory, select the desired files from the upper
left Files box. You may select multiple files by using the control or shift keys
while selecting.

4. After selecting the desired files, the Add button will be active. Select the Add
button and the selected files will be populated in the selected files box at the
bottom of the above dialog box.

5. Once complete, select the Done button.

10-4
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& [untitled] - Batch Print

File Edit Specifications

Del@des@Re @ 2@

ﬁpecmcatlons Eontrolllng Printing

Frint Area Default

Layout: Default
Display: Drefault
# File Mode| Description

: A b App 1.
m \pro|ects\erf0\pr\veq1 D[2]\pr0|_dev\c:add\D AEQTO[Z)_pkp. dgn D2 This model was created b_l,l the GEOPAK, F'IanSheet Appllcatlon.
m:projectsherfolpriveq] 02 prol_devhcadd\DVEQTO2 php.don D3 This model was created by the GEOPAK PlanSheet Application.
m:hprojectserfosprivwedq 025 prol_devhcadd\DVEQTOZ_phkp.don D4 This model was created by the GEOPAK, PlanSheet Application.
m:Sprojectsterfosprivweq] 0(2)5prol_devicadd D VERQT0Z_pkp.don D5 This model was created by the GEOPAK, PlanSheet &pplication.
m:hprojectserfosprivweq] 0(2)5prol_devicadd DVEQT0Z_pp.don  DE  This model was created by the GEOPAK PlanShest Application.
m:Sprojectsterfotprivwegl 020 proldevieadd DVEQT0Z_php.don D7 Thiz model was created by the GEOPAK. PlanShest Application.

=RV SR

Figure 10-6: Files Added to Job Set

6. Once the desired files have been selected you may now set the plot
specifications. These specifications tell MicroStation how to plot the selected
files.

7. Select Specifications>Manage, or select the Manage Specification icon, as
shown below.

& [untitled] - Batch Print
File Edit Specifications

Delds[Ela g4

Specifications Contrelllng Frinting

Pritter: )

Print &rea: Default
Layout: Default
Display: Default

# | File tode Description

p.dagn

[ L P Thiz mede was created b_l,l the GEO PlanSheet &pplication.
m:hprojectsherfosprivweq 0[2]prol_devhcaddWDAEQT D[2]_p&p dgn D3 This model was created by the GEOPAE, PlanSheet &pplication.
i hprojectsherfahpriveg10[2)hprol_devicaddWDVEQTO[Z2)_php.dan D4 This model was created by the GEOPAK, PlanSheet Application.
m:hprojectsherfospriveg10[2)hprol_devheaddWDAVEQT0[Z2)_pip.don D& This model was created by the GEOPAE, PlanSheet Application.
m:yprojectsherfosprvweg10(2)prol_devhcaddWDVEQT0[2)_php.don DE  This model was created by the GEOPAE, PlanSheet Application.
m:hprojectsherfosprvweg10[2)yprol_devheaddWDAVEQTO[Z) pkp.don DY This model was created by the GEOPAE, PlanSheet Application.

[= N L R SPEY -

8. Once selected the following dialog box will activate.

Types Specifications
Frint Area HF Desigrlet, E-size, Landzcape
Layout HP-GL/2, D-zize, Landzcape it -~
Digplay PDF, E-zize. Single autput file M
PostScript, Color, Landzcape ==
Copy...
Delete

Figure 10-7: Rename Printer
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9. Begin by renaming the default printer to be a more descriptive name. Selégt
Rename, the following dialog box will activate. Give a descriptive name, SROWA

as 8150DNCA below, and select OK.

Rename Printer Specification

Mame F150DMC,

ok Cancel

10. Once renamed highlight the printer on the left and the newly renamed
8150DNCA on the right and select Properties.

B
= Dl i i rl=d dllon manage
L e e e L e e :

Types Specifications

21500MCE, Froperties. ..
Plat &rea HF Designlet, E-zize, Landzcape

Layout HPF-GL/2, D-zize, Landzcape Bename... J
Drizplay FPostScript, Color, Landscape e

Copuy...

i

Delete

Figure 10-8: Specification Manager

11. Once selected the following dialog box will activate allowing the user to seleet
the desired printer driver. Select the driver and choose OK.

In most cases the EFLHD user will want to select
one of the plot driver files found in the
m:\cadd_resource_v8\Plotting\plotdrv\ directory in
order to achieve special plotting effects such as
shading contours or p&p sheet grids.

N,

B150DNCA Properties

Frinter
Ok

Driver:  C:ABentleyw8iWorkspacehapztemiplote Drriwer... | —
Canizel

Printer:  Spzstern Printer

12. The next step will be to set the desired print area. Using the EFLHD standard
sheet border cells will ensure that a plot shape will be available to define the
area to be plotted for each sheet. Included with each border is a plot shape on
level D_Plot_shape that has been created as a construction element so it will not

plot unless desired. P
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13. As with step 9 above, rename the Print Area specification to be more
descriptive, shown below as EFLHD.

Types Specifications
Printer EFLHD Froperties
Frint &rea Sample Plot Cell [user should customize]
Lapowt Sample Plot Shape [uzer should customize)] Rename. .
Diizplay Sample 5 aved Yiew [uzer should customize] N
Mew...
Shest
Copy...
Delete

Mame | EFLHD

ok Cancel

14. Once renamed select Properties.

EFLHD Properties

Reference Yiew
WView: 1 b oK
Cancel |
Prirt Bovundary Search Filez
Method:  Shape - [+ M aster File
W Leve: |D_Plot_shape ﬂ [+ Beferences
™ Color [0
™ Shle [0
™ weight [0
[ Process Multiple Boundary Elements

Figure 10-9: EFLHD Plot Properties

15. The print area properties dialog, shown above, allows the user to select the
attributes of the plot shape and to look for the plot shape in either the master
file, reference files, or both. If any of the design files to be plotted has more than
one sheet then check the Process Multiple Boundary Elements box at the
bottom of the properties dialog

- The level of the plot shape must be typed in. The
z drop-down box will only include the levels in the
master file, as the list could get quite long.

10-7
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16. Select the attributes of the plot shape and click OK. When selecting the
References check box the box below becomes active to allow the user to SEleet
certain reference files by logical or file name. If this box is left empty all ofthe
reference files will be searched.

17. From the Batch Print Specification Manager dialog box select Layoult.

& Batch Print Specification Manager

Types Specifications
Frinter 1" =1 master unit
Frint &Area 1/4" =1 master unit
[ efaul

Dizplay

Delete

18. Select Default from the right hand box and then select Properties. For layQut;
the name (default) may be renamed if desired however there may be little need
to change these specifications so default may be fine.

If a EFLHD standard sheet border cell is used
C and the Print Boundary Method is set to Shape
l as outlined in steps 12 and 13 above, always
setup the Properties as shown below.

Default Properties

Frint Size/Scale
e : oK
Method:  Maximize e |

Frint Origin
Method: Center e |
Unitz: in e |

19. Select Maximize, Center, and the correct units and select OK.
20. From the Batch Print Specification Manager dialog box select Display.

10-8
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& Batch Print Specification Manager

Types Specifications
Prinker Mo Fast, Mo Constructionz, Mo Text Modes Froperties
Frint &rea

Layout Bename...

Dizplay Hew. .

Copy..

21. Select New to create a new set of specifications. Input a new name and click

OK.
New Display Specification Name

Cancel

=
-

22. Select the new name from the right hand box and then select Properties.

HID) Prope
Print Asttributes 0K
Camera: Asiz ¥ Level Symbology:  As-iz ™ —
Constructions:  Asis ¥ Line Styles: &z ¥ | Cancel |
Data Fields: Asiz ™ Line Weights: Asziz
Dimenszions:  &sig ™ Patterns:  Ag-is ™
Displayset: Asziz ™ Print Border:  Asiz ™
Fazt Cells:  Agiz ¥ Fef Boundanes: Asizs ™
Fast Curves: Agiz ™ Tags: Asiz ¥
FaztFont: Asis ¥ Test Asiz ™
Fence Boundary: Az ¥ Test Modes: Agiz ™
Fill:  Agiz ™ Broken Azsociation Symb:  As-iz W
Fen Table
Filzname: | Browse. ..
Additional Options
Color mode:  Ag-iz il

23. The display dialog is similar to the view attributes dialog box, but is specific t0
printing. In MicroStation 2004 Edition you have the ability to plot with attributes
different than the current view. From this dialog box you also have the ability to
specify a pen table.

10-9
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26.
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EFLHD users will, in most cases, want to specify a pen
table here in order to implement special plotting features
such as shading certain plotted elements (e.g., P&P sheet
grids, contours) or labeling the plot with the plot date and
time. The standard EFLHD pen tables can be found in the
M:\Cadd_resource_v8\Plotting\pen_tables\directory.

From the example above we have turned Constructions, Print Border, andiRef
Boundaries Off. This allows us to use these features during our work but not to
plot them.

Select the desired attributes and select OK.

Close the Batch Print Specification Manager by selecting the X in the upper right
corner.

Once the files have been added and the specifications set, select File>Saves
This will save all of the settings in a Job Set file with a .job extension. JolSet
files may be stored in any convenient directory. There is no standard or default
directory where batch print looks for these files.

Workflow 3: Printing

1.

2.

e
Print &rea:

Layout: Default
Dizplay: EFLHD

If reprinting a previously saved Batch Print Job Set use File>Open in the main
Batch Print dialog pull down menus to select the .job file for that Job Set. FThIS
will populate the dialog with the files to be printed and the associated print
specifications. If continuing directly from Workflow 2 above (Creating a New
Job Set) then skip this step.

From the Batch Print dialog, shown below, select the printer icon.

[- 2]

00l @ e o

L

File | Mode| Descri tici

i o .dg .
m:projectshefobprweg0[2\prol_devhcadd\D \-"EQ‘I D[2]_|:&p dogn D3 This model was created by the GEOPAK. PlanSheet Appllcatlon.
m:hprojectsherfobprvwegl0[2)prol_devicadd\DVEQTOZ_pEp.dgn D4 This model was created by the GEOPAK PlanSheet Application,
m:hprojectsherlfolpriveql0[2prol_devhcaddbDYEQT02)_pép.dgn DS This model was created by the GEOPAK PlanSheet &pplication.
m:projectzherlfolprvegl0[2)prol_devieaddhDAWEQT0(2_pip.dgn DB This model was created by the GEOPAK. PlanSheet Application.
m:hprojectsherfobprvegl0(2)prol_devicadd\DVEQTO2)_pEp.dgn D7 This model was created by the GEOPAK PlanSheet Application,

3.

The Print Batch dialog will activate.
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?_ E

Frint Range
A ) Selection

Log File

Filename: |M5_PLTFILES:batchpllog Browse. ..

[¥ Clear Log File Before Printing

1] | Cancel |

4. From this dialog box the user can select a print range, and log file.

5. Select OK and the files will be sent to the printer. A status bar will be displayed
during the process, as shown below.

Frocessing plot-sheet2 dgn [File 2 of 8. <Feset> to stop.

12%
[ ]

EFLHD Internal Ploting

At EFLHD there are several plot drivers and pen tables for both 11x17 and 8 2 x 11
and for both color and black and white. Listed in the tables below are the plot drivers
(.plt), the pen tables (.tbl) that are automatically attached, and the output produced
for each combination.

For Print Sheet:

11"x17" | 8%.” x11” Black-and-White Sheets (Metric and English)

Plot driver files location:
M:\Cadd_resource_v8\Plotting\Plot_Driver\plt_Iptl\e_Iptl.plt
M:\Cadd_resource_v8\Plotting\Plot_Driver\plt_Ipt2\e_Ipt2.plt

Example: Use this driver for all plan sheet except p&p Sheets and Cross Section
Sheets.

11"x17" / 8%.” x11” Shaded Black-and-White Sheets (Metric and English)

Plot driver files location:
M:\Cadd_resource_v8\Plotting\Plot_Driver\plt_Iptl\e_Iptls.plt

10-11
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M:\Cadd_resource_v8\Plotting\Plot_Driver\plt_Ipt2\e_Ipt2s.plt
Example: Use this driver for p&p Sheets and Cross Section Sheets.

For PDF File:

11"x17" | 8%.” x11” Black-and-White Sheets (Metric and English)

Plot driver files location:
M:\Cadd_resource_v8\Plotting\Plot_Driver\PDF\eflhd_bw-pdf.plt

Example: Use this driver for all plan sheet except p&p Sheets and Cross Section
Sheets.

11"x17" / 8%” x11” Shaded Black-and-White Sheets (Metric and English)

Plot driver files location:
M:\Cadd_resource_v8\Plotting\Plot_Driver\PDF\eflhd_shadeé&color-pdf.plt
Example: Use this driver for p&p Sheets, Cross Section Sheets, and all color sheet.

Pen tables: Appropriate pen table is automatically attached when the user selects
the plotter driver file.

10-12
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Chapter 11: GEOPAK Introduction
Purpose

GEOPAK 2004 Edition (GEOPAK), the civil engineering design
software in use at the Federal Highway Administration’s
Eastern Federal Lands Highway Division (EFLHD), is complex
software with many options to select from while working on
projects for or at EFLHD. This manual is not intended to
teach the novice user how to use GEOPAK, but rather how
EFLHD intends GEOPAK to be used on EFLHD projects. As
with any powerful software, and many complex processes,
there are many different ways to accomplish a given task.
This manual will outline the necessary procedures to ensure
proper adherence to EFLHD standards for project design.

EFLHD is implementing new criteria files and a new
generation of Microstation/Geopak standard files. This new
generation is known as the X30 Generation of standard files,
these files will need to be run using Microstation 2004 and
Geopak 2004 Edition Typical Section Generator.

Overview of GEOPAK 2004

The GEOPAK 2004 Edition has been updated to take
advantage of all of the new features of Microstation 2004
including level names, level filters, models, and true type
fonts, as well as providing a more consistent look. In each of
the following chapters we will outline the EFLHD standard as
well as discuss the more pertinent new tools available.

STANDARDS FOR USE WITH X30 CRITERIA
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There are many types of GEOPAK files in use at EFLHD. In
many cases you will use the default files delivered with
GEOPAK, as these take their settings from the AASHTO green
book. This chapter will outline the files used by EFLHD and
GEOPAK, paying particular attention to those that are specific
to EFLHD, which must be substituted for the default GEOPAK

files.
GEOPAK coordinate geometry [Created the first time COGO is accessed. The EFLHD project

.GPK file manager will assign a file name to use.
Controls how survey information, feature codes, are interpreted

.SMD Survey manager database by GEOPAK.

.SEP Superevelation preferences Controls how superelevation is calculated by GEOPAK

.PRJ Project manager Stores information for use by the GEOPAK project manager.

.DAT Data file used to create .TIN Contains string and point information used to create DTM's.

.TIN Triangulated irregular network Triangulation based on the points stored in the .dat file
Hierarchical database containing information concerning
functional clasification and display preferences for each feature

.DDB D&C manager database and item used in a MicroStation design file.

.X08, .X10 |Criteria file Previous version of EFLHD criteria files.

.X30 Criteria file New version of EFLHD criteria files.

Table 1.1: GEOPAK Files

The following chapters discuss in detail where to find these
files, how to attach them, and information that will be helpful

on the use of EFLHD files.

Of the files listed above, the .SMD, .SEP, .DDB, and all
criteria files, are specific to EFLHD projects and must be used

in place of the GEOPAK defaults.

For the locations of the files listed above, see chapter 2,
directory structures. For EFLHD consultants, see the EFLHD
web site to download these files. EFLHD standard files
required to run Geopak 2004 Edition Typical Section
Generator is available through the download
CADD_Resource_v8.zip. Detailed use of each of these
files, as well as directions for finding or downloading is
contained in the chapter relating to each tool.
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The following GEOPAK chapters cover the topics listed below:

User Preferences

Project Manager

Survey Manager

DTM creation

Design and Computation Manager
Horizontal and Vertical Design
Cross-Sections

Plan & Profile Sheet Clipping
Quantities

Reports

Consultants working on EFLHD projects must download
current versions of all EFLHD standard files at the start of
each project. EFLHD standard files may be updated from
time to time, however, files current at the start of each
project will typically be used for the duration of the project.
The COTR will notify the consultant if an updated file
needs to be used during a project.

{cauTon )

GEOPAK 2004 Tools

WFLHD has developed an extensive guide to
using the Geopak 2004 software. The guide is
called “The Complete Knucklehead’s Guided
Tour of Geopak 2004 Edition”. This site
contains tips, examples and procedures.
Selecting the following link can access this
guide:

The Complete Knucklehead's Guided Tour
of GEOPAK 2004 Edition

STANDARDS FOR USE WITH X30 CRITERIA
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Chapter 12: GEOPAK Preferences
Purpose

GEOPAK Preferences control many different aspects of
GEOPAK, including how data is displayed, where data is
stored, and how to handle complex procedures such as
survey data and superelevation. This chapter will outline the
preferences that must be set when working on EFLHD
projects. This chapter will not detail every preference, as
many are not consequential to EFLHD. The preferences not
detailed in this chapter may be set to GEOPAK defaults or as
the user desires. Information on preferences not detailed
here may be found in the GEOPAK help files.

User Preferences

User preferences may be accessed from the main GEOPAK
pull-down menu, by selecting Applications=>=GEOPAK
ROAD>=>User Preferences.

Applications  Window Help
GEOPAK 3
GEOPAK BRIDGE 3
GEOPAK DRAIMAGE »
GEOPAK LANDSCAPE ¥

GEOPAK ROAD Tools

GEOPAK SITE 3
GEQPAK SURVEY L
GEOPAK WATER SEWER. »

Project Manager

Active Chain Control

GECPAK Element Attributes

GECPAK 3PC AdHoc Attribute Manaager

Liser Preferences

Geometry +

Design & Computation Manager
Quantity Manager

Flans Preparation ¥
OTM Tools

30 Tools r
Cross Sections g
Utilities r
Help

About GEOPAK

Figure 12-1: Accessing User Preferences
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Once selected the User Preferences dialog will activate.

# GEOPAK User Preferences [ZJ|E|E|
Idnit System; M Qutput Accuracy

Coordinates:  ME o
Direction:  Bearing e
Statior:  1+234 -

working Directony: | Q

Eeature Preferences. .

Distance: 93.123 - |
Station: 3+39(3.123 |

#ingle Seconds 979'9.123 - |

COGO Preferences...

[ Show this dialog at GEORPAE startup

0] | Cancel |

Figure 12-2: User Preferences Dialog

Generic Preferences

The preferences set in the top portion of this dialog box are
utilized by many GEOPAK functions including; plan view and
cross section labeling, DP Station Offset, and Design and
Computation Manager.

N,

(caumon)

The setting of the decimal places only affects rounding of
the screen output. Internally, GEOPAK still computes to
double precision accuracy.

Generic preferences are set here. Project specific
preferences may be set through Project Manager and will
take precedence over preferences set here. See the
chapter on Project Manager for more information.

The setting of the Unit option button, English or Metric, is
critical to getting the correct results for GEOPAK
earthwork and cross-section reports.
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The following chart describes the settings to use when
working on EFLHD projects.

GEOPAK User Preferences

Preference

Setting for
EFLHD

Notes

Unit System

Dependent
on project

Determines whether GEOPAK operates
according to the English or Metric
system of measurement. The Unit
parameter affects every GEOPAK
component.

Coordinates

NE

Sets either NE (Northing/Easting) or XY
coordinate values in Labeling
components.

Direction

Bearing

Sets the direction format for such
variables as line direction in Labeling,
and components within the Design and
Computation Manager.

Station Format

1+234 (M)
12+34 (E)

Sets the format for station variables in
Labeling, and components within the
Design and Computation Manager.

Distance

999.123 (M)
999.12 (E)

Sets the number of decimal places for
most non-station and non-angle
variables in the GEOPAK Labeling, and
components within the Design and
Computation Manager. Variables
affected by the Distance Decimal
parameter include point coordinates,
curves parameters such as length and
radius, inverse distance, elevations,
etc.

Station

9+99.123

M)
9+99.12 (E)

Sets the number of decimal places for
station variables in Labeling, and
components within the Design and
Computation Manager.

Angle Seconds

9°9'9.123”
(M)
9°9'9.12”
)

Sets the number of decimal places for
angle variables in Labeling and
components within the Design and
Computation Manager. Variables
affected by the Angle Sec. Decimal
parameter include curve delta and

degree, bearings and inverse angles.

Table 12-1: EFLHD User Preference Settings
STANDARDS FOR USE WITH X30 CRITERIA
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The Working Directory option directs GEOPAK to where the
.gpk file and other data files can be found. If left blank,
GEOPAK will look in the directory where the Microstation file
was opened. Either the Working Directory or the COGO Job
Directory should always be defined so that GEOPAK can find
the .gpk file.

Feature Preferences

Feature preferences pertain to how survey data is interpreted
by GEOPAK. Information for each element is stored in a
Survey Manager Database, or .smd file. The .smd file
controls how survey elements and visualized COGO elements
are displayed in Microstation. For example, the .smd file
determines which cell will be used to represent a fire hydrant,
or what level, color, weight and line style will be used to
depict a fence line that was surveyed in the field. The .smd
file also controls whether a point recorded in the field will be
part of the DTM. The .smd file is specific to EFLHD and for
consultants, .smd file is available at EFLHD website through
the CADD_Resource_v8.zip download.

The .smd file can be found on the EFLHD network at:
M:\Cadd_resource_v8\X_30\Standards\SMD.

This .smd file only controls survey information and therefore
does not need to be set once the survey mapping has been
completed.

Workflow 1: Attaching the Correct .smd File

1. From the User Preference dialog shown on Figure
12-2, select the Feature Preferences button.

2. The Feature Preferences dialog will activate,
showing the currently attached .smd file.

E Feature Preferences

Feature D atabase

W &pply Best Match Feature Plat Scale: 1.00000
[~ Usze Shared Cellz
Ok Cancel |

Figure 12-3: Feature Preferences
3. The EFLHD standard .smd file to use with the .x30

criteria is Press the Select button Q and browse
to the location of the EFLHD .smd file.
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4. Check the Apply Best Match Feature box and set
the Plot Scale field to 1.00

- EFLHD .smd file is automatically attached
f A when entering MicroStation using the project
configuration file (*.pcf).

COGO Preferences

The COGO preferences dialog box allows the user to specify
the Job Open Mode, what GEOPAK will do when a new or
incorrect job number is specified, setup COGO directories,
and redefinition of COGO elements.

E COGO Preferences Lreale
Mo Create

{ob [EPK] Dpen Mode:
|

Job [GPE] Directon: Q.
COGO Input File Directony: | Q.
COGO Output File Directony: | Q

[~ Redefinition of Elements

[~ Force Redefinition Off Upon COGO Activation

oK | Cancel |

Figure 12-4:. COGO Preferences

Job Open Mode

The job open mode specifies what happens when a job
number is input.

2 Coordinate Geomet ry |E|

Project Mame: | cflhd

Job Number: [107 g

Operator Code: | B

Subject: |

] | Cancel |

Figure 12-5: Coordinate Geometry

When coordinate geometry is accessed, a job number must
be specified. This number corresponds to the file
JobXXX.gpk, where XXX is the job number, shown above as

STANDARDS FOR USE WITH X30 CRITERIA

J

12-5
3/27/2007



‘ EFLHD CADD Standards Manual
‘ Chanpter 12 — GEOPAK Preferences

101. GEOPAK uses the following three rules to search for the
specified job number:

If the Job Directory is defined (in the COGO
Preferences dialog box) then GEOPAK looks for the
.gpk file exclusively in the Job Directory.

If the Job Directory is not defined and the Working
Directory is defined (in the main GEOPAK
Preferences dialog box) then GEOPAK looks for the
.gpk file exclusively in the Working Directory.

If neither the Job Directory nor the Working
Directory is defined then GEOPAK looks for the .gpk
file exclusively in the directory that the active
design file resides in.

Both A/E Contractors and EFLHD roadway designers
° should get GEOPAK job numbers from their Design
l Team Leader or Project Manager.

If the .gpk file is found in the directory selected
according to these rules then the job will be opened and Job
Open Mode doesn't come into play. On the other hand, if the
.gpk file is not found then the option chosen for Job Open
Mode controls how GEOPAK deals with not finding the .gpk
file as follows:

* Create: When set to Create, the job will be opened
if it is found, or created if no job matching the
number exists in the working directory. This option
can be dangerous if an incorrect working directory
has been specified. In this case, a new .gpk file will
be created with no warning to the user.

e No Create: When set to No Create, GEOPAK wiill

open the job, if found, or show the following dialog
box if the job number is not found.

# Information |z|

OG0 Preferences is set to Mo Create,
® Job could not be created,

Figure 12-6: No Create Information
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* Query: The Query option is the option preferred by
the majority of users. If the job is found, it will be
opened, if not a dialog box will open stating that the
job could not be found and asking if the user would
like to create the specified job in the working
directory.

Alert

Job number 001 does not exist.
O Do you wish to create coordinate geometry database for Job

Mumber 0017

Yes Mo

Figure 12-7: Create Job Number

i The job open mode Query is the EFLHD
recommended mode.

Job Directory and Working Directory

The working directory is where GEOPAK puts all of the files
created by GEOPAK and is also the first place GEOPAK will
look for files when you need to open something from
GEOPAK.

The job directory is an ALTERNATE directory to store the .gpk
file. If this is set, any .gpk you create will be placed in that
directory and any time you need to open a .gpk, GEOPAK will
look in that alternate directory as well.

These two parameters work in unison, the Job Directory is
supplemental to the Working directory.

STANDARDS FOR USE WITH X30 CRITERIA
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Chapter 13: Project Manager

Introduction

The GEOPAK Project Manager is a tool which associates the
COGO job number, users, project files, working directories,
and various user preferences (such as whether to use Metric
or English units) with a specific project. Within the project,
Project Manager keeps track of all the numerous bits of
information for each working alignment (whether one
alignment or several) that GEOPAK needs to "fill in" the dialog
boxes for all its various procedures. This includes things such
as: dgn file name and directory path where the pattern lines
and superelevation shapes are drawn; level symbology for
the pattern lines and shapes; existing and design profile
names, dgn file name, directory path, grid origin, and scale
for the profiles; etc. Project Manager "remembers" all this
information and automatically shares it among the various
GEOPAK procedures as needed, thus eliminating the need for
the designer to retype the same information into several
GEOPAK dialog boxes. Project Manager also provides the
user with an easy to follow on-screen flowchart diagram
showing the GEOPAK workflow. All of the various GEOPAK
procedures (e.g., cutting existing ground cross-sections,
laying out the design profile, drawing pattern lines, etc.) can
be accessed by clicking on the buttons in the flowchart,
shown later in this chapter. In addition to the storage of
information based on the overall project and working
alignments, Project Manger also allows for the storage of
information related to each process (e.g., creating
superelevation autoshapes or processing proposed cross
sections) for a working alignment in a GEOPAK "run". For
example, the information needed to process proposed cross
sections along the mainline could be stored in a run called
MAINLINE. Information specific to the run such as cross
section file, shapes, typical section, re-definable variables,
etc. is stored within the run. Changes made to the chain,
proposed profile, pavement width, etc., causing the need to
rerun proposed cross sections will now be a painless process.
By selecting the run MAINLINE and selecting Files>run, new
cross sections will be generated without having to re-enter
any of the defined information.

The use of Project Manager is required to create proposed
cross sections through the Typical Section Generator. A/E
contractors working on EFLHD projects in Microstation V8 and
Geopak X30 will be required to use the Project Manager.
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Workflow 1: New Project Creation
1. Select Applications>=GEOPAK ROAD=>Project
Manager, or select the project manager icon%

from the GEOPAK Road toolbar. The following
dialog box will open.

= Project Manager,

Projects  Directory Adrnin

C:h
Filter: | =prj Type Project l

Projects: | |Diectoies. 4]
[wAMD OS]
[#30 Training]
[our_Project]
[C:]
D j
[E:] x

Job Mumber: Idnit Syztem: Metric

D escription;

] I Cancel I

Figure 13-1: Project Manager

2. From the Directories section of the Project
Manager dialog box, middle right side, path to the
desired directory to create the project. This
should be the M:\Projects\Project
name\Roadway\GEOPAK directory.

3. From the Projects pull down menu, select New.

4. Fill in the desired project name, working
directory, job number, and a brief description of

the project.
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q
& Create New Project E“EI@ .

Project Mame: | FHwW:

‘Working Directory: | %v'our_ProjectFoadwaygeopak Select...

Job Mumber: |1EI1 Select Prei
references

Froject Descrption:

FHWwW 4, praject far Project M anager chapter

(0] Caricel |

Figure 13-2: Create New Project

The Project Name specified is combined with a ".prj" extension to
create the main Project Manager set-up file in the working directory.
Therefore, 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 hame 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.

N,

For EFLHD roadway designers the Working Directory selected
should always be the M:\Projects\project name\proj_dev\CADD
subdirectory under the main project directory on the M: drive.

A/E Contractors should get GEOPAK job numbers from their EFLHD
Project Manager. EFLHD roadway designers should also get
GEOPAK job numbers from their Project Manager.

If the user is creating a new project definition 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.

5. Select the Preferences button, and set the
desired project related preferences. (See the
chapter on GEOPAK Preferences, for information
related to the preferences dialog box.) Unit
specific preferences are shown in the dialog
boxes below.
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EEX

Coordinates: ME il

Init Syzterm: Englizh il Output Accuracy
99.12 - |

Digtance:

Eeature Preferences. .

COGO Preferences...

ak

o _ Station:  3+99(9).12 - |
Direction:  Bearing bl . e
#ngle Seconds 379912 v|
Station:  12+34 bl
Working Directary: | M:\Projectsyvour_Project\Foadway\.geopak Q

[ Show this dialog at GEOPAE startup

Cancel |

Figure 13-3: English Preferences

E GEOPAK User Preferences

Coordinates:  ME il

Direction:  Bearing l

Idnit System:  Metnc bl Output Accuracy
99.123 - |

Digtance:

Statiar:

9939123~

Eeature Preferences. .

COGO Preferences...

x|

Angle Seconds: 9°9'9.123 - |
Station; _1+234 =
fw/orking Directons: [ M:\Projects'rour_ProjectsRoadwaytgeopak Q

[ Show this dialog at GEORPAE startup

Cancel |

Figure 13-4: Metric Preferences

6. Select the COGO Preferences button. Set the Job

open mode to Query.

# COGO Preferences Lreals
Mo Create

{ob [GPK] Dpen Modes

Job [GPE] Directory: |

a,

COGO Input File Directary: |

Q

COGO Output File Directany; |
[ Fedefinition of Elements

o«

[ Force Redefinition D Upon COGO Activation

Q

Cancel |

Figure 13-5: Job Open Mode
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7. Select OK to return to the User Preferences
dialog.

8. Select OK button in the User Preferences dialog
to exit and accept the preferences.

9. Select OK button on the Create New Project
dialog box to finish creation of the new project.
(If the .GPK file, corresponding to the job
number, does not exist the user will receive an
alert stating that the job number does not exist
and asking if the job should be created in the
working directory.)

Found. ﬂ
9 Create Job 101 in directory :‘
-

s \Projectstyour_Project\Roadwayigeopakil?

Yes MNao

Figure 13-6: .GPK File Alert

At this point, if the job number exists and the user gets the
above alert then the existing .gpk file does not reside in the
Working Directory that was specified in the GEOPAK User
Preferences dialog (See step 6 above). The user should
always click the No button. Clicking Yes here will create a
new empty job200.gpk, leaving the user with 2 different
.gpk files of the same name in different locations. Fix this
problem either by moving the .gpk file to the specified
Working Directory, or by changing the Working Directory to
point to the directory where the .gpk file resides, whichever
is appropriate. Then repeat steps 6-10.

10. Select Yes on the Create New Project dialog
box, the user is taken back to the original Project
Manager dialog box to select the desired project.
In the case of a newly created project, the name
will now be in the projects window ready for
selection.
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o Once you are finished, users must be created within each
z project. At least one user must be created for each project.
See workflow 3 for user creation.

Users should create only one .prj project file per
project and only one .gpk file per .prj file unless
special circumstances exist.

Workflow 2: Selecting an Existing Project

1. Select the Project Manager icon%, or select
Applications>=GEOPAK ROAD=>Project Manager.

2. From the Project Manager dialog box, existing
projects are listed in the middle left window

labeled, Projects:

F=y Project Manager
Projects  Direckary Admin
A
Filter: | *.pr Type Praoject J
Projects: ! Directories: : _ﬂ
] [ MDOWS]

[#30 T raining)
[vour_Project]
]
D :|
[E:] >

Job Mumber: 101 [dnit Syztem: Metric

Dezcrption:

.FHW.&‘-. project for Project Manager chapter

ok i Cancel

Figure 13-7: Project Manager

3. Select the desired existing project and select OK.
This will take you to the Project Users dialog box.
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Workflow 3: New User Creation

1. Once the project has been selected, the Project
Users dialog box will be activated. Select an
existing user from the list or create a new user
with the following steps.

2. Select Users>=New from the Project Users pull
down menu.

Project Users: FHWA. prj

Users

Edit... Id=zer [nfo
Delete.., Full M arne:
Bassword OF Code;

Exit

Dezcription:

ok Cancel

Figure 13-8: Project Manager Users

3. From the New Users dialog, shown below, fill in
the Name, Full Name, OP Code, and, if desired,
the Description fields.

Mame: |Jaohn

Full Mame: [John Doe

OF Code: |id

Deszcription:

1] Cancel

Figure 13-9: Create New User
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For EFLHD projects, the following standards apply for
filling in the New User dialog box:

[ J
z Name: Users first name
Full Name: Users first and last name
OP code: Users first and last initials

4. Select the OK button once the information is
correct.

5. Once the OK button is picked, GEOPAK will
activate an alert box asking if you wish to define
a password for this user. Click on the No button.

9 Do o wish to define a password faor this user?

ez Mo

Figure 13-10: User Password

6. When finished you will be returned to the Project
Users dialog box and the newly created user will
be seen in the pick box on the left side of the
dialog box. Select the user by double-clicking on
the users name, or by highlighting the user and
selecting the OK button.

7. This will activate the roadway design Project
Manager dialog, as shown below.

New to GEOPAK 2004, there is no longer
the option to select Project Manager for
g Survey or Road at this point. Survey has
l been removed from this workflow and Road
is the only option.
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& Road Project: FHWA. prj

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

|

Figure 13-11: Project Manager Roadway Flow
Chart

You have now completed the preliminary setup for Project
Manager. The dialog above will be the starting point for many
of the GEOPAK functions that have previously been accessed
through GEOPAK pull-down menus or icons. The bottom
sections of the project manager dialog, commonly referred to
as the flowchart, will take you to the tools you have already
been using. We will get into these tools in more depth in
future chapters.

The title bar of the roadway design project manager dialog
displays the name of the project. In the example above, the
name of the project is FHWA.prj. The following section has
three pull-down menus; File, Remember, and Options. For
details of these menus, see the GEOPAK help documentation.
(Remember is shown below, as it can be a time saver that
many users do not use.)

Remember: There are two options under the Remember
menu: Project and User. Checking any or both
of these options will allow Project Manager to
skip certain steps. For example, checking
Project will take the user directly to the Project
Users dialog immediately upon accessing
Project Manager the next time, remembering
the current project. If a user works on only one
project for the majority of the time this will
save time. Likewise checking User will
remember these settings as well. If there is
typically only one user working on the project

STANDARDS FOR USE WITH X30 CRITERIA
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it is beneficial to skip the Project Users dialog
box, remembering this user each time. (As
stated earlier, there should be only one .prj file
per project located on the network therefore
this setting is machine independent),

It is advisable to check both of these options on. Itis
very easy to check them off when a switch to another
project is necessary. Checking both on will take the
user directly to the main Road Project Manager dialog
when Project Manager is accessed.

N,

The next row down on the project manager dialog shows the
working directory on the left with the user and job number on
the right. This is for information only.

Next is the section on working alignment and runs. Below is a
definition of each of these new concepts.

Working Alignment: A working alignment is a user-
defined group of the basic design components (e.g. horizontal
alignment, design profile, roadway template, cross-sections,
etc.) that make up a single roadway design. The purpose of
a working alignment is to allow Project Manager to
“remember” and automatically fill in these components in the
dialog boxes for the various GEOPAK procedures. Creating
working alignments allows the user to organize data specific
to the project or to specific alignments within the project.
Many projects will have only one working alignment, while
others may have many, depending on the complexity of the
job. Project details such as the level and color of the existing
ground, the location and attributes of the pattern lines and
superevelation shapes, and the location of the plan view file
and the chain name, are associated with the working
alignment. Defining this information within a working
alignment greatly reduces time by not having to re-enter this
information each time a different GEOPAK tool is accessed.
For example: If all the information about the cross-sections is
defined, the user will not have to input the attributes
associated with existing and proposed ground when creating
proposed cross sections.

Run: Each time a tool is selected the user will create a run or
select an existing run. The data associated with the use of a
tool, for a particular purpose will be saved in the run. This
allows the user to redo work without re-inputting information.
For example: Creating an existing ground profile requires

STANDARDS FOR USE WITH X30 CRITERIA
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inputting profile name, chain, beginning and ending station,
how to cut, and the tin file name. With all of this information
stored in a run, no inputting of information will be required
for each additional time the profile may need to be re-cut.

There are three buttons to the right of the working alignment
information; Select, Define, and Port Viewer. These are
discussed below.

Select: Allows the user to select or create a working
alignment.

Define: The Define button allows the user to define
information specific to the working alignment.

oy Working Alignment Definition: Untitled

Flat Wiew Design File; | File
ot Chain: | Select

Shapesz

Frofile Yiew Biegin Station:
Location

Crazz Section View End Station;

Exizting Ground
Propoged Finizh Grade
0T

M Cancel

Figure 13-12: Working Alignment Definitions

For each selection on the left, the dialog changes on the right
to accommodate the selection. For example: For Plan View,
Profile View, and Cross Section View, GEOPAK is looking for a
file name, and a chain or profile name. For Pattern and
Shapes, GEOPAK needs a file name and attributes of these
elements.

Workflow 4: Creating a Working Alignment

Be sure the Working Alignment Influence Runs box is
checked before continuing with this workflow. When
checked, all information defined will be attributed to the
current working alignment. You may create multiple
alignments as needed.

13-11
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o/

1. From the Road Project Manager dialog box, click
on the Select button.

& Road Project: FHWA. prj |L||_|[z|
File Remember Options
‘whorking Directory:  b:\Projects\yvour_Project\Roadwaygeopak Uk Jalim Job #1010 o

v ‘working Alignment Influence Funs
working Alignment  Untitled

Define | Part Yiewer |

Figure 13-13: Select Working Alignment

2. The Select Working Alignment dialog will be
activated. Select Run>New from the pull down
menu.

Select Working Alignment

Run

Mew...

58

Copy... 4
Modify...
Delete

Dezcription
I rtitled

Cancel

Figure 13-14: Create New Working Alignment

3. Fill in the Run Name box and, if desired, fill in the
description box. Select OK box to finish.

Dezcrnption .

Cancel

Figure 13-15: Create New Working Alignment Run
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4. The newly created working alignment run has
been created and will now be displayed in the
select working alignment dialog box. Highlight
the desired working alignment and select the OK
button.

Select Working Alignment

Run

M ame Time

b zirilire 02/03/2006 16:48:52

Untitled 02/03/2006 16:10:27

Dezcrption

Cancel

Figure 13-16: Select Working Alignment

5. The new working alignment name is now
displayed on the Road Project Manager dialog
box and the user is now ready to begin project
work.

The workflow outlined above merely creates the empty
shell of the working alignment. At this point, or as the
project progresses, select the define button and fill in
the information, as it becomes available, to complete
the working alignment definition. All information
defined will be attributed to the selected working
alignment.

Port Viewer

The Port Viewer is a handy tool for simultaneously
viewing and editing each of the three main elements of
a road design: plan, profile, and cross-section. Before
invoking the Port Viewer, the user must have the plan
view, profile view, and cross-section view, defined in
the working alignment definitions, as detailed above.
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Once these files have been defined, the Port Viewer will
open three additional MicroStation view windows
containing the three files listed above.

Workflow 5: Port Viewer

1. Begin by accessing the Working Alignment
Definitions dialog box from the main Project
Manager dialog.

& Road Project: FHWA. prj

ME)ES

File Remember Options
“Working Directary: — M:WProjectzsvour_ProjecttB oadwayhgeopak User John Job & 101 i
[v ‘woarking Alignment Influence Runs
Part i

YWorking Alignment  Untitled ' m

E sizting

Giraund Diraw Pattern Exizting Ground Exizting Ground | Yertical

Crozz Sectionz Profile | Alignment

Coardinate

Geometmy

Calculate Superelevation Froposed )
Superelevation Shapes Crozs Sections Models

Harizontal

Alighment

Plan Yiew BT I:mgsi-.s etctu:un

Dezign SELs
Flan " T abuilar
[uantities Summaries
Plan & Profile Limnits of Reports & X5
Sheets Caonstruction Quantities

Figure 13-17: Access Working Alignment
Definitions

2. From the Working Alignment Definition dialog
box, shown below, complete the information on
the right side of the dialog box. The information,
including design file names, chain/profile, cell
origin and scale of the profile, etc., must be
defined so that the Port Viewer can find the
desired files.

13-14
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=y Working Alignment Definition: Untitled

Flan Yiew Design File: | M:\Projectsour_F ;
Pattern .
: Select
Shapes Chain; | 35REY
Profile View Begin Station: 10+00.00
Location
Crozs Section View End Statior:  117+36.91

E wizting Ground
Propozed Finizh Grade
DTh

M Cancel

Figure 13-18: Working Alignment Definitions

3. Once the Working Alignment information has
been defined, the port viewer can be accessed.
From the main Project Manager dialog, select the
Port Viewer button.

& Road Project: FHWA. prj E]|§|E]

File Remember Options
“Working Directary: — M:WProjectzsvour_ProjecttB oadwayhgeopak

[V ‘working Alignment Influence Buns
Working Alignment  Untitled

User John Job 101 _

oo | v D

E sizting
Giraund E xizting Ground Exizting Ground | Wertical
Draw Pattern . . .
Crogs Sections Profilz | Alignment
Coordinate
Geometmy
Calculate Superelevation Fropogzed 3D
Superelevation Shapes Crozs Sections Models
Harizontal
Alighment
Plan Yiew e Erogshs etctlon
Design =2
Plan Yigw T abular
[uantities Summarnies
Plan & Profile Limnits of Reports & X5
Sheets Conztruction Cuantities

Figure 13-19: Accessing Port Viewer

4. The three views should now be visible, along with
the Port Viewer tool menu.
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Edition

Applications  Window  Help

FE&

2 Fit View fEx

Level 31 o~ Zgo0 - &

0 - —

-

+ ot
2

L EPRNE S e

B =Ofd s P o o

T

Zral X
[y GhEs
Sta. [29+0000R 1 ™
%5 Station ¥
325+00.00 R 1
T )
0ff. | 0.0000 r
Eles | 7300.0000 r
Active PlanView ¥

_se | oe |

& Defautviens <] [ |2\3|4\5|\ﬂ|ﬁ|

Display complete

PROJMGR urloadsd |q§ & Level® [=1

Figure 13-20: Port Viewer

5. As shown above, the Port Viewer allows
simultaneous viewing of each element. Also, the
port viewer provides index lines for easy locating
of stations along the alignment. Shown as a line
perpendicular to the centerline in the plan view, a
vertical line in profile, and cross hairs in cross-
section, the index lines allow the user to see
where, for example, a problem in profile falls in
the plan view. Move through stations by
selecting the greater than and less than symbols
in the center of the Port Viewer dialog box.

& Por... E|§|g|

Viewy  Options

29+00.00 F 1N

#5 Station ™
329+00.00 R 1
<] >
0ff. | 0.0000 | |
Elery | 7300.0000 [
Active  Planiew ™

Set | DOP |

Figure 13-21: Port Viewer Tools
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6. From the view pull down, the user can fit each of
the views or set any of the views as the active
view.

The Port Viewer can be a powerful timesaving tool, as
opposed to switching back and forth from the different
drawings, during the design process. For more information
on the Port Viewer, access the GEOPAK help from the
GEOPAK pull down menu.

Related links: Setting up Project Manager for Proposed
Cross-Sections using Knucklehead’s Guide for GEOPAK Road
2004 Edition.

Setting up the Proposed Cross Section run for the 5 typical
sections available through the Typical Section Generator,
using Knucklehead’s Guide for GEOPAK Road 2004 Edition.

Existing Features

Right of Way

Rehabilitation(3R)

Undivided New Construction

Automated Cross Section Labeling

STANDARDS FOR USE WITH X30 CRITERIA
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Chapter 14: Survey Manager
Overview

Survey Manager is used to input raw or corrected ASCII
survey data into MicroStation and GEOPAK. This will allow the
user to create a .tin, and a topo file, and also input surveyed
cross sections used in the final design. Survey Manager will
also allow the user to make modifications to the data if there
is a bust in the original survey. This section will describe the
workflows used to input and modify the survey data provided
by surveyors.

SMD File

This file contains the parameters GEOPAK uses to draw the
survey data, including information such as:

e The cell to be associated with the survey shot.

o The elements to be included in the DTM. For example,
a ground shot would be included in the DTM, and a fire
hydrant will not be included.

¢ The shots that should be part of a string, such as an
edge of pavement line.

e The shots that should be part of a break line
¢ The shots that are spot elevations.

The EFLHD standard .smd file is EFLHDeng.smd. This file
can be attached by clicking on the Feature Preferences button
in the GEOPAK User Preferences dialog box, as shown in the
GEOPAK preferences chapter.

. The Survey cell library, EFLHDcell.cel, must also

N\ be attached for the .smd file above to produce the
(CAVTION desired symbology. See chapter 8, Cell Libraries,
for more information on attaching the correct cell
library.

Importing Survey Data

The survey team should provide an ASCII file with a .cor, txt,
and .cvs extension. This file will be in a comma-separated
format. The columns will be point number, northing, easting,
elevation, point code/line code and then a semi colon with any
comments. GEOPAK will read this file and, if the correct .smd
file is referenced, draw the survey data using the standard
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level symbology. Workflow 1 will describe the procedure for
importing the .cor file into GEOPAK.

Workflow 1: Importing Survey Data

1. Select Applications>=GEOPAK SURVEY>Survey
from the pull down menu:

Applications  Window Help

I GEOPAK b

GECPAK BRIDGE 3

GEDOPAK DRAINAGE 3

GEOPAK LANDSCAPE 3

GEOPAK ROAD »

GEOPAK SITE 3
GEOPAK SURVEY >
GEOPAK WATER SEWER 3 |-_|e|p—

About GEOPAK

Figure 14-1: Geopak Survey

2. This will bring up the following dialog box:

Survey (Mo Project)

Project Dataset Visualization Geometry OTM PBlans Preparations  Tool Boxes

Figure 14-2: Geopak Survey Dialog Box

Select Project=New to get the following dialog
box:

Project Name or extension of project

5 Project New

Marne : |Existing Ground 4

Directony : | ropozed standardzh G eopak e Q,

Job Mumber ; IEIEI1 QL

D'ezcription ;

| Thiz creates the existing ground and bopo files]

ok Cancel |

Figure 14-3: New Project
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3. Fill in the dialog box with the required information
and select Ok. This will change the title in the
Survey dialog box to show the project name.

4. Select Dataset>New to get the following dialog
box:

& Dataset New - _|[EJ
Marme : | Datal Create ™

Description : | Existing Topo

Data Source ;. ASCI File(s) v| #7E to Coordinates "|

Output Directary ;| Q,
[ Usze dataset name as output sub-directony

Source Format : ¥YZ to Coordinates

File[z] to Use :

clients\FHY [ ] OF12R0151.COR

+ X OO

Ok Cancel

Figure 14-4: Select Dataset

5. Fill out the diglog box as shown, using the add file

to list button & to load the desired file. Select Ok
to get the following dialog box.

E XYI to Coordinates  User : User Dataset : Datal

File | dards\Current standards\smdWOP12R0151.COR Q, Linking Code
Delimiter A Comment Delimites - |
Fuaint Mumber Morthing E asting, E lewation L CodePCode

24000 1215329541 345,514,067 6751

240071 ,35370617.470,329544. 640,514,036,85

240023537000, 752,329541. 406,513, 770,BL*311 ﬂ
24000 3537051.215 329541 948 514067 BL=751
PHurm | v | ~| =z | LCodePCode |

Reset
V¥ Load &5CH Dialog On Dataset Open b [ Import After Process
[~ Open Editor After Proceszing & W Store Elements inko GPE

Iv¥ Process LeodePoode same as Raw Data

Figure 14-5: Process Dataset
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6. The Linking Code button brings up dialog box in
which you set the line codes read from the ASCII
file. Usually “Code-BL*” is used for begin line and
“Code-EL*” is used for end line.

7. Make sure the Delimiter is a comma and the
Comment Delimiter is a semi-colon. Highlight any
line in the data box and GEOPAK will put that
information above the buttons at the bottom of
the dialog box. Select the buttons as shown in the
above example. The PNum stands for Point
Number, Y is the Northing, X is the Easting, Z is
the Elevation, and LCodePCode is the Code that
the Survey Manager uses to draw the elements
properly. If there is a Next button and it is picked
it will show one more column, which is the
comment column. This button should be set at
none. Check the Store Elements into GPK and
Import After Process boxes. This will import the
points into the GPK.

8. Go to the 3D MicroStation file that the survey data
needs to go in and pick Visualization=Visualize the
get the following dialog box:

g" Visualize

Process Cancel

Figure 14-6: Visualization

9. Set Search allows the user to select the Data Set
to import into the drawing. After the correct data
set is chosen, select Process.

10. Once these values are set, select the Process
Survey button on the Survey Operations dialog
box.

11. GEOPAK will draw the elements into the

drawing. If there are error messages during the
process, pick the Dataset>=Review
Reports>Feature Code Error Report pull downs to
find out what the error is. Go to the .cor file and
modify to the correct feature code.

12. This next step will build the .tin. Select the
DTM=Build DTM>From Survey data pull downs.

14-4
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istinao

- MO JEC

Project Dataset Visualization Geometry | DTM  Plans Preparations  Tool Boxes

Extract Graphics

Stroking Options

Build O™ ¥| From Survey Data
Load OTM Features Ll

Figure 14-7: Select Build DTM

It will bring up the following dialog box.

% Build GEOPAK DTM F0X)

TIM File Parameters

DT TIM File | 35rev.tin Filez
Digzolve Option ;. Side Side Length: | 75.000

DAT File Parameters
[V Create DAT File [ “Wwiite Comments in data file

DTH Data File | 35mew.dat Files

File Open Create File |
File Mode  ASCI

Stroking Parameters

[ [ Stroke Curves
| [ Stoke Linear

Determine O TH Inclusion from ;i Feature Table [SKMD) |

Supplemental DAT File

[ | Q
Set Search Process

Figure 14-8: Build DTM

13. Type in the new name for the .tin. Select
dissolve option side with a side length that is long
enough to avoid any voids along the outside edges
of the data. The creation of a. DAT file is not
necessary but can be done at this point. Select
Process and the .tin will be created.

Making Corrections

There will be times when there is a problem in the survey and
a correction to a chain or a point will need to be made. If you
know where this point is in the .cor file, it is easy enough to
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fix. But the size of the .cor file can be too large to find the
error without spending a large amount of time. The most
efficient way is to fix it using the Chain and Point Editing
features in Survey Manager. Workflow 2 will describe the
procedure for editing a chain and Workflow 3 will describe how
to edit a point.

Workflow 2: Chain Editing

1. While in the drawing containing the graphical
elements to be changed select the
Geometry>=Chains>Edit pull downs. GEOPAK will
bring up the following dialog box.

& Chain Edit =13
i~ Chain 7
I -
— vy OXE &
| Feature || r >3
Zone _] Attribute Ground Descr |

Figure 14-9: Edit Chain, Compact

2. Click on the Select Chain icon and choose the
chain that needs to be modified. GEOPAK will fill
all the chain information into the data fields.

3. Click on the double arrows at the right side of the
dialog box to show all the chain information. The
GEOPAK Chain Edit dialog box will expand to the
following.
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& Chain Edit EEX
Chain
g e e ==
m 4P £ AFS Y OXFE
Feature |70 Station |0.0000 [
Zone M Attribute Spot and Break Descr |
Point Lizt

2400324010 24017.24022, 24037 240438, 24066, 24174 24141 24173 24186 24192,

Chain Points
Select Point ﬁ S4TEE fa| Mame [ 24141 W Morth: |3537004.0530 &

24114 , Featue [70 W East: | 3295406860

] |preps ¢ Dataset [DATAT M Elev: [511.2630
24179 =

LI e B | | Undate Point Set by DP

El 24193 ~| w [Feometry Foint -
™ nsart .-i‘-.fter_ 4 Attribute Spot and Break [ Project DP anta Chain
[ Autolmset  **  Descr [CENTERLINE OF ROAD

Figure 14-10: Edit Chain, Expanded

4. Click on the Select Point icon in the Chain Points
section and highlight the point that is to be
modified. All of the fields will be filled in with that
point’s information. Make the necessary change
and Select the Update Point button.

5. Once all of the modifications have been made, the
.tin file can be updated by repeating steps 12 and
13 of Workflow 1.

By using the Chain Editing tool, the user can

®
z break a chain, add points to the chain, and delete
points. GEOPAK will also highlight the point that
is selected.
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Workflow 3: Point Editing

1. While in the drawing containing the graphical
elements to be changed select the
Geometry=>Points>Edit pull downs. GEOPAK will

bring up the following dialog box. ALPHIA instead
of numeric spot

& Point Edit
i~ Paint

Select Point I +| Mame Zone 1|

E Attribute Spot |
[1T] Descr |85

X SetbwDP | ™
¥ Morth: [3537051. 4700

¥ East: [329544 6400 Multi-Point Edi
¥ Elev: [514.0380 Settings ..

|Ipdate I -

Figure 14-11: Edit Point

2. Click on the Select Point icon and highlight the
point to be modified. GEOPAK will fill in all the
fields with the values for that point.

3. Click the Update button at the bottom of the
dialog box.

4. Once all of the modifications have been made, the

.tin file can be updated by repeating steps 12 and
13 of Workflow 1.

Reference Hub Cross Sections

Once the alignment is set. The surveyors will provide a
Reference Hub survey. These are provided in a .soe file.
These sections will need to be imported into the cross section
cells for comparison to the existing sections based on the tin
and then the proposed sections will need to be modified to tie
into the surveyed sections. Workflow 4 will describe the

procedure for importing the .soe file into the existing cells
cross-section cells.
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Workflow 4: Importing Reference Hub Sections

1. While in the cross section drawing, go through the
same first four steps as in Workflow 1 above.
Instead of changing the Download Raw button to
ASCII XYZ, change it to SOE => Cross-Section.
This will bring up the following dialog box.

Mame : 1 ¥5Datal Create 1

Description © |

Data Source ;. ASCH File(s) 'i S0E to Crogs-Section V]

Output Directary | aQ,

[~ Use dataset name as output sub-directory

Filef] bo Use ] E&

clientz\FHWAANCADD Standards\Proposed = WMAINLINE SOE A T— A
atase ource File ba Lis

X

4+

+

Source Format : 50E to Crozz-Section

=l

Ok ‘ Cancel ]

Figure 14-12: SOE =>XS Data Source

2. Select the Dataset Add Source File button to load
the .soe file to get the following dialog box.

& SOE to Cross-Section  User : User Dataset : xsData1 ._||_,g|
File [foposed standards Geopak W BRMAINLINE SOE. Q4 [ Plot PCodes _Flot Parameters |
Delimiter Space ¥ ™ PlotElevation Text: | 2 .34
180000 13430 173233 RHART o
1150000 12588 1792418 GB
1180000 8117 1792617 GEB
1150000 5354 1793185 EP ﬂ
1150000 12588 1792 418 GE
Station "’l Oifzet "l Elevation | Mone "l MHonhe "l
<< Prev | Reset Mewt »» Chain | 35REY Q.

V¥ Load &5CH Dialog On Dataset Open

Figure 14-13: Process SOE ==>XS Data
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3. Make sure the Delimiter button is correct (either
Space, or Comma).

4. Highlight a row in the Contents of File and
GEOPAK will drop those values in the space above
the bottom buttons. Set the bottom buttons to
match the example.

5. Select the Plot Parameters button to get the
following dialog box.

& Plot Parameters g|:

Scale

Horzantak [ Wertical |10

Digtance Between Crosz Sections

Harizontal | 1000.0 Wertical [1000.0

Filter Tolerance

Harizontal | 0.01 Wertical | 0.01

Crozz Section Element Symbaology :

Figure 14-14: Ref Hub Mapping Option

6. Since the sections are going into the existing cells,
the only changes to be made are in the Cross
Section Element Symbology. Change the Level,
Color, Weight and Style values to match the
example below:

£ GEOPAK Set Feature

Syrmbology
Level: [al_01 -]
Color: |. ByulLewvel |
Style: | (0] ByLewve = |

ByLevel K2

Cancel

Figure 14-15: Plot Parameters

7. Select Process and the sections will be drawn into the
drawing.
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Chapter 15: Digital Terrain Model (DTM)

Overview

An existing ground DTM will be the base with which to create
existing profiles, existing cross-sections, generate earthwork,
etc. Proper creation is imperative for the success of each of
these procedures. This chapter will explain the process for
extracting graphics from a DGN file containing 3D elements
that represent existing ground.

Extracting Graphics

There will be occasions when a tin will need to be created from
a 3D drawing. This can be done using the Extract Graphics
command. The following paragraphs and workflows will
describe the steps in creating and checking a tin.

This is a two-step process. The first step is to create a .dat
file; the second step will use the .dat file to create the .tin.
Workflow 1 will describe these two processes.

Workflow 1: Extracting Graphics

1. Open the .dtm file that contains the 3
dimensional elements that will be used to create
the tin.

2. Access the DTM Menu by clicking on
Applications>=GEOPAK ROAD=>=DTM Tools as
shown below:
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Applications  Window  Help
GEOPAK

»
GEOPAK DRAINAGE 2
GEOPAK LAMDSCAPE »
GEOPAK ROAD d  GEOPAK ROAD Tools
T Do
Active Chain Control
GEOPAK WATER SEWER. 3 GEOPAK Element Attributes

GEOPAK 3PC AdHoc Attribute Manager

User Preferences

Geometry 4
Design & Computation Manager

Quantity Manager

Plans Preparation 4
OTM Tools

3D Tools 3
Cross Sections 3
Utilities »
Help

About GEOPAK

Figure 15-1: Accessing DTM Tools

or by clicking on the DTM icon in the GEOPAK

toolbar.
p.

~b=

Figure 15-2: DTM Tools Icon

3. This will bring up the following dialog box.
Select the Extract Graphics button.
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Graphics

L

=)

Figure 15-3: DTM Tools Dialog

4. The following dialog box will come up.

-_g'g_[xtr,act Graphics .Ea_ |§| # Level Name Search Filter
File Mame: | dtm.dat
(el Jdnda 4 E_GEQ_Break_Line 4]
File type: _Binary 7% E GEQ Dike
Filz oper:  Create - E_GEQ _DTH_Triangles _I
Feature: Spots - E_GEQ Ground Profile
Mode: E e = E_GED Index Contours
000 -—-—i :-.:tractu:n E_GEQO Index Depres=ion
- Search Criteria E GEO Intermediate Contours
v E_GEQ_Intermediate_Depression
L E_GEQ _Owerhang
r E_GEQ _Ridge Line
E_GEQ Rip Rap
I E_GEQ Rocl Outcrop
{ E GEQ Scarp
r v E_GEO Spot_Elevation
L 3 E _GEQ To= of_ Slope
el Mame I Onigin E GE0 _Top_of Bank
; E_HYD Catch Basin
Match Dizpl Reszet —ie —
ach_| oy | et | E_HYD Culvert |
i~ Extract
‘ Yiew 1 v I Apply | | Cancel I

Figure 15-4: Extract Graphics

Fill in the file name for the .dat file, make sure the
File open button is on Create unless adding
information to an existing .dat file.

5. EFLHD leveling convention allows for easy
separation by level only so the Levels Numbers
box should be the only one marked in the Search
Criteria area. Pick the Select box by the Levels
label to bring up a Microstation Level Name
Search Filter dialog box. Since Spots is the
Feature identified above in the Search Criteria
area, make sure all spots are on level
E_GEO_Spot Elevation and then mark level
E_GEO_Spot_Elevation only, then select OK.

6. Fit your Microstation view so all elements are
included within the current view, make sure
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View is selected in the Extract portion of the
Extract Graphics dialog box and pick Apply.

7. Once that data is extracted change the Extract
Graphics dialog box to show File Open = Append
and Feature = Breaks as shown below.

=

E_..Eﬂtﬂl’.—'.l..ﬁl‘.@ﬂhiﬁ_l_ IX| & Level Name Search Filter

File Mame: [ dtm. dat Q)

_ _ al E_EHV_Rars_Plants -]
File type: _Binary = E_ENV_Thermal Features

File oper: _Append St E_EHV _Thermsl Wetland Boundsry J
Feature: Breaks hd Stroking | E_ENV_Upland

E_EHV Wetland Boundary
E_GE(Q Berm
E_GEQ Bore Hole
E_GEQ Boulder
v E_GEO Brealk_ Line
E GEO Dike
E_GEQ DTH Triangles
E_GEQ Ground Profile
E_GEQ Index_Contours
E_GEQ Index Depression
E GEQ Intermediate Contours
E GEQ Intermediate Depres=sion
E_GEQ Overhang
E_GEO Ridge Line ~|

Cancel |

Figure 15-5: Append Settings

4

Mode:  Estraction j

- Search Criteria

¥ LvMNames: | ]

e
.
-
=
=

Match ] Dizplay ' Rezet i

- Extract

View 1 VI Apply | |

8. Make sure all the break lines are on level
E_GEO_Break Line and then change the Selection
Level to level E_GEO_Break Line and select
Apply.

9. Once the .dat file is completed, pick the Build
Triangles button.

1ild Triangles

Figure 15-6: Build Triangles

This will bring up the following dialog box.
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& Build Triangles M=
Drata File: | dtrn.dat Q,
TIM File: | dtm.tin Q

Dizzolve Option; - Side ™
Side Length: | 100000000

Figure 15-7: Build Triangles

10. GEOPAK will automatically input the .dat file
just created. Type in the .tin file name and
change the Dissolve Option from None to Side.

11. Select process and GEOPAK will build the tin

The side length refers to the length of a triangle leg
placed on the exterior of the tin. We do not want the
triangles jumping across areas on the exterior boundary
of the survey where there is no survey data. Make sure
this length is long enough to avoid any gaps in the
middle of the tin, but short enough to keep the triangles
from spanning areas where there is no survey.

N,
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Checking TIN

Once the tin is created, it is important to make sure no
elements with zero elevations or no busts in the survey have
been included in it. First, check the triangle statistics to verify
that the elevation range is realistic. Then draw the contours
to make sure they look reasonable. The following workflow

will guide the user through these steps.

Workflow 2: Checking the .tin

1. Select the DTM Menu button from the DTM

toolbar.

(5l 2

ra|m
AT Menu|
E.,

P

0

“ll
[

ol
T, i=
2 T dE

P

23| iy

Figure 15-8: DTM Menu

This will bring up the following dialog box.

Settings Extract Build Edit Drape Load Reports | Analysis  Utilities

Figure 15-9: DTM Toolbar

2. Select Reports>Triangle Statistics to access the
TIN statistics dialog box shown below.
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Settings Extract Build Edit Drape Load | Reports  Analysis  Utilities
Duplicate Points

Crossing Features

Triangle Statistics
Lattice Statistics

Figure 15-10: Accessing Triangle Statistics

Decimal Points; 2 ™ I

~ TIM Statistics
Mumber of Data Points: 112130
Humber OFf Lines: 38829
Humber OF Tnangles: 223700
Mumber OFf Breaks: 3359
Mumber Of Contours: 0
Mumber OFf Yoids: 0
Mumber OF lslands: 0
Humber Of Holes: 1]
Minimum Maximum Range
Morth  B33088.81 64132523 323641
East 189263757 189535461 2717.04
Ele¥ 64416 7h0.63 106.47

Process |

Figure 15-11: TIN Statistics

3. GEOPAK will automatically input the current .tin
name. Press Process and GEOAPK will fill in the
fields. Check the Elevation values to make sure
they are consistent with the survey. If there is a
zero value or the range does not seem correct,
the best way to determine the location of the
bust is to draw the contours as described below.
Once the bust is located, the correction to the
.dtm file can be made and the .dat file can be
recreated.

4. To check the .tin by drawing the contours, select
the Load DTM Features button.
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rrg e
£Luad DTM Featurel
Figure 15-12: Load DTM Feature

The following dialog box will come up.

Eile

Load File: TIN | [dtm.tin Q, Load |

Dizplay Preferences

Load:  Estent * | [ Dizplay Only [ GraphchrDup

Feature Lewvel Color "eight Stwle | Digplay =

Triangles Default 0 0 0 aFF Wi

TIM Hull Default 1 0 0 OFF | ¢
PETTITTR D efaul 30 0 0N ¥
b ajor Label Drefault 4 0 1] 0 v
Minar Lines Default 5§ 0 0 oN v

inar Interveal: | 1.000 kdajor [nterval: | 5.000
Smooth:  Three Point ™ | Registration: | 0.000 birnimum Area: | 0.000

Range ™| Minimum < |EI.EIEIEI b &irnum 2 | 0.000 Read

Figure 15-13: Load DTM Features

5. GEOPAK will fill in the current .tin file. Choose
Extent and either Display Only or Graphic Group.

If Display Only is selected, the contours will
C disappear when the view is refreshed. Selecting
l Graphic Group will allow the user to easily delete
the contours.

STANDARDS FOR USE WITH X30 CRITERIA 15-8
3/27/2007



EFLHD CADD Standards Manual
Chapter 15— DTM

6. Set the Display for Contours, Major Lines, Major
Label, and Minor lines ON by highlighting each
and picking the yellow light bulb without the
arrows next to it. Set the parameters for the
lines and labels. Set the Major and Minor
Intervals as above and pick the Read button to
set the range equal to the range of the tin. Once
the parameters are defined select Load button at
the top of the dialog box.

7. Review the contours to determine if there are
any busts. Make any corrections necessary and
start the process over with Workflow 1.

These contours are not meant for plan production.
This process is strictly for checking the tin.
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Chapter 16: D & C Manager

Overview

Elements such as edges of pavement, centerlines, curb and
gutter, and guardrail, whether created through GEOPAK
coordinate geometry, or simply drawn into MicroStation must
be placed with the correct symbology. This is vitally
important for such things as plotting, automated quantities,
cross-sections, and ease of checking. GEOPAK'’s design and
computation (D & C) manager is the tool that automates this
task through the use of a hierarchical database, .ddb,
containing information about each element to be placed
within a set of plans.

EFLHD

At EFLHD, there are English and Metric versions of the
database for use on their respective projects. Each .ddb file
is broken into 3 categories: Pay_items, Criteria, and
Features. Pay_items is then further broken down into the
correct division, as shown below, then to section, then
individual item, etc.

=10l x|

3 CHAINS /PROFILES
21 MYBA Applications
3P
£ Pay_items
21 Define_dan

Figure 16-1: Design and Computation Manager
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Workflow 1: Downloading and Attaching the Correct
.ddb File

1. The .ddb file in use at EFLHD can be found at:

http:/Z//www.eflhd.gov/cadd/standard_files
/ddb_files.zip

2. From the above link, download file and unzip the
.zip file.

3. Place the unit correct .ddb file in a location where
it can be easily accessed for each project.

Placing the .ddb file in a project specific location ensures
several things:

e That the current .ddb file will be used on the project
for which it was intended.

e That the .ddb file used on the current project will be
archived with the project for future use.

e That the file is less likely to be copied to a future
project, which must, again, download the most
current .ddb file.

4. Access the D&C Manager by selecting
Applications>=GEOPAK Road>=Design and
Computation Manager, as shown below, or by
selecting the D&C Manager icon from the GEOPAK
Road tool frame. Once accessed, two dialog
boxes appear. The main D&C Manager dialog
box, as shown in step 5, and a secondary dialog
showing various D&C Manager options.



http://www.eflhd.gov/cadd/standard_files/ddb_files.zip
http://www.eflhd.gov/cadd/standard_files/ddb_files.zip

EFLHD CADD Standards Manual

‘ Chapter 16 — D & C Manaaer

o/

Applications  Window  Help

GEQPAK 3

GEQPAK DRAIMAGE 3

GEQPAK ROa ] GEOPAK ROAD Tools
CERhA = ' Project Manager
B2l S g Active Chain Contral
GECPAK WATER SEVWER 3

GECDPAE Element Attributes
GECPAE 3PC Adhoc Attributes

LIzer Preferences

Gaeamekry g

Design & Computation Manager

Quankiky Manager

Plans Preparation »
OTM Tools

30 Toals b
Cross Seckions g
LIkilities k
Help

Abouk GECPAE

Figure 16-2: Access D&C Manager

gDesign and Computation Manager (_ [O] =]

m Edit Setiings Fawontes Help
Mew. .. |

I:_IF'ET'I... E, e? h

Save

shCurrent standards englizh.ddb

Save Az r
Merge... r
Compress
Paszward ...

E xit

Figure 16.3: Open Database
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6. Select the .ddb file specific to the units of the
current project from the location of the saved

files.
CETTTTEEE—
Files: Directaries:
| e A0NStandardshDDBSAE nglish'
/8 EMNGLISH.ddb (= N
[F=r Cadd_resource_v8
=¥ 30
[ Standards
= DDES
£ Englizh
Cancel |
List Files of Type: Dirives:
= ddb | [& MAFhi1GncDatah =1 Help |

Figure 16-4: Select EFLHD Database

7. Select OK, the correct .ddb file will now be
attached.

Using the D & C Manager

As stated in chapter 11, this manual is not intended to teach
the use of GEOPAK to the novice user. However, the
following workflows will outline the most important uses of
the D & C Manager, and their importance to EFLHD. There
are two types of information drawn by the D & C Manager:
elements such as centerlines, which have been stored in the
coordinate geometry database, and elements, such as
shoulder lines, which have not been stored. See the chapter
on Horizontal and Vertical Geometry for a list of elements for
which a coordinate geometry chain must be created.

Workflow 2: Drawing Elements from Coordinate
Geometry

8. Once a chain, profile, or other coordinate
geometry element has been stored in the
coordinate geometry database, it will be drawn
into Microstation using the D & C Manager’s Draw
Plan and Profile tool. From the D & C
Manager dialog box, select the type of
element to be placed. Make sure the Design
button, shown as a pencil drawing a line below, is
selected.
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gDesign and Computation Manager M=l E3
File Edit Settingz Favonites Help
= id f gl
7
£ Utilities |~
£ Road_appurtenances
1 Road_lines
[ Right-of-iaday

ﬁ RO Right-of-way line
By HE Highway/Roadway Easement
B CE Canstruction E azement
&y P& Partial Contral of Access
dy FCA Full Contral of Access
[ Survey_lines
= BL Propozed Baze/Centerlines

& PLIME Staked line

&y DPROF Design Profile wt=1

&y DPROFT Design Profile wi=1, sta = wewm
é' ExPROF Existing ground prafile =l

Figure 16-5: Select Database Item

N,
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IEY

Dirafting Standardz ™ |

Drescription: | Propozed B aze/Centerlines

Flacement: ¥ Attribute: |

Clazz:  Primary bl |

Cell Mame: I Set Scale "II 1.000

— Supplemental Search Criteria
[T Levels | i i KT ]
W Caolos: [3 ]
katch |
¥  Stles: IEI ]
[V 'weights: |5 1 Reset |
— Kep-in Commands
Desigr: |
Set |
Diizplay: |
— Dirafting Preferences
[T Paint:  Eeview ¥ Stationing  Feview
¥ Lines Fieview [T Parcel: Fewview
¥ Cuves  Review ¥ Profiles Review
¥ Spiral:  Review

[ |

Carnicel |

Figure 16-6: Item Review

From the above dialog, selecting any of the
buttons from the preferences portion of the
dialog box will access information specific to the
preference selected. In the case of the dialog
below, preferences for drawing lines is shown.
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Define Line Direction Label

¥ Default Setting for Line Direction
on Plan & Praofiles Dialog

— Test Preferences and Spmbology

Format Bearing DMS vI

Fizd

~ Placement

Orientation _Alang Line vI

Offzet From Line I 5.00 Ahove vI

=101 %]

EIKl
[ o |

Cancel

Figure 16-7: Line Preferences

Double click on the window under the format

button to get the following dialog box.

Figure 16-8: Line Feature Preferences

GEOPAK Set Feature

— Symbology

Calor: |. 3 2
Weight: [——— 1 2

— Text Preferences —
Set Justification

Th: [14.000 Iy,
T |14.|:||:||:| a| '... -

Ft: [F= 23 ITALICS =]
Scale THAT ‘"l I'IEII:I.EIEIEI

— Farmat

Prefix Decimal. SuifFin

I— Maone "I I—

ok Cancel |

The task of creating all of this information has

already been done by EFLHD.

It is password

protected and cannot be modified by the user.

9. Once the correct element has been selected, click
the Draw Plan and Profile button in the secondary
D&C Manager dialog.
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EBL Proposed Base/Centerlines i [=] 4
| |

™| Adhoe Attributes e atety Fant Tiext

J e Element My

Figure 16-9: Draw Plan and Profile Dialog

10. Clicking the Draw Plan & Profile will
activate the dialog box shown below, allowing
the user to select the desired COGO element,
shown on the left side of the dialog box. The list
of elements shown in this box will correspond to
the category set by the operation button in the
upper left corner of the dialog box. Categories
include Chains, Stationing, Profiles, Curves,
Spirals, and Parcels.

EEEDF‘AK Plan & Profile Draw

|

U I B i C Y i B

Figure 16-10: Select Chain

11. The various types of annotation that can be
placed with the active category of COGO element




12.

13.
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are listed along the right side of the dialog box
as a series of check boxes. The default setup of
these check boxes has been determined by
EFLHD. The information to be placed, in this
case, Line Direction Label, Curve Label, Curve
Data, Spiral Label, Spiral Data, is what EFLHD
expects to see on a typical project. As such, for
final submission to EFLHD, these toggles must
not be changed. For preliminary, in-house work,
these may be toggled on/off as needed.

The Label Scale field in the lower left corner
of the dialog controls the size of text and graphic
annotation for the selected coordinate geometry
category. The value in this field corresponds to
the plot scale on 11x17 size plan sheets where
the elements will be used. For example, if D&C
Manager is being used to draw a chain for a
Metric units project that will be used for 1000:1
scale plan sheets then the value in the Label
Scale field should be 1000. Similarly, if D&C
Manager is being used to draw a chain for an
English units project that is being used for 100" =
1" plan sheets then the value in the Label Scale
field should be 100.

For the Stationing category there are a limited number of
values that are allowable in the Label Scale field. For Metric
units Stationing the allowable values for Label Scale are 50,
100, 200, 250, 300, 400, 500, 1000, and 2000. For English
units Stationing the allowable values for Label Scale are 10,
20, 40, 50, 100, and 200. If a value other than those listed is
used for the Stationing category no stationing will be drawn.

Select the coordinate geometry element to
draw by single clicking on it in the list box along
the left side of the dialog. The element will be
immediately drawn into the active design file.

When drawing a chain into MicroStation, select the desired
chain only once. It will plot immediately upon selection. If
the plotted chain is not visible, do a MicroStation fit view to
fit the chain into the MicroStation window.
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Placing Design Elements Using Microstation Commands

Placing elements into Microstation which have not been
designed using coordinate geometry, but rather will be drawn
using Microstation becomes an easy process with the D & C
Manager. EFLHD requires that elements be placed using the
correct symbology, for the reasons stated above. Most
importantly, EFLHD criteria files search for elements placed
with the correct symbology to create proposed cross-sections.
The D & C Manager can be used in conjunction with both
Microstation commands, such as move parallel and place line,
and GEOPAK commands, such as draw transition. This is
accomplished with the Place influence command in the D & C
Manager.

i/

¥ Place Influsrice
v f &tk Paint Test
¥ Mew Element Only Diraw Plan & Profile

Figure 16-11: Place Influence

Toggling on place influence will allow the user to place any
element with the attributes of any element selected in the D
& C Manager. With the Adhoc Attributes toggled on, GEOPAK
will give the new or modified element the same adhoc values
as the active item. With new element only toggled on, any
modifications to a selected item will not result in changing the
attributes of that element. In the example above, a line
drawn using Microstation’s place line command will be drawn
with the attributes of BL Proposed Base/Centerlines.

Workflow 3: Drawing Elements Not Designed in
Coordinate Geometry

1. From the D & C Manager select the element to be
drawn. In the example below, 42 Pipe culvert.
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File Edit Settings Fawvortes Help
= f g
[l
[£2r Divvigion_500 [~ |
[£=r Diwizion_E00

£ 60104 - Concrete Headwallz |

[~ B0201 - Pipe Culvert
BO20MH 12" Pipe culvert
B0201.J 15" Pipe cukvert
BO201E. 13" Pipe culvert
BOZ201L 21" Pipe cubsert
BOZ0TM 24" Pipe culvert
BOZ0TM 30" Pipe culvert —
BOZ01F 36" Fipe cubvert
B B02010 42" Pipe culvert
BO20N R 43" Pipe culvert
BO02015 54" Pipe culvert
BO20NT 60" Pipe culvert
BO2071 BE" Pipe culvert
BOZ201Y 72" Pipe cubvert
BO207% 78" Pipe culvert
BO207x 84" Fipe cubvert
BO207% 30" Fipe culvert
BO201Z 96" Pipe culvert

£ B0203 - Arch/E lliptical Pipe =

Figure 16-12: Select Database Item
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2= Move,/Copy Parallel M =] B

20000 <

| |

Figure 16-13: Place Influence

3. With Place Influence toggled on, select the
existing element and accept in the desired
direction.

4. The new element will be drawn with the correct
attributes of the element selected in the D & C
Manager, regardless of the active Microstation
attributes.
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¥ Flace Influence
¥ Adhoc Sttributes fd &bzt Foint Test
[T Mew Element Only Ciraw Cogo Element

1ol x]
Mode: _Original |

¥ Distance: | 20.000 ]
¥ Make Copy
[T Use Active Attibutes

Figure 16-14: Copy Parallel with Place Influence

Information for Advanced Users

Simply setting the active level, color, weight, and style or
toggling on the Use Active Attributes button is not the same
as using the GEOPAK Place Influence command. The two
information dialog boxes shown below are, first, from the
element placed with Place Influence toggled on, and, second,
without using Place Influence.
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gEIement Information for Line [Type 3]
— Attributes Properties
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4CHF 4E45 0045 3023 =

Figure 16-15: Element Information, with Place

Influence
gElement Information for Line [Type 3]
— Attributes Propertiez Mt
Mex |
Lewvel: |1 Solid | Attributes >
Colar: | 3 . Shappable * [ Mot Modified b Previous |
Styler | 0 — ¥ Planar | Mew bl
Weight: | 0 bl YWigw Dependent ™| Mat Locked bl
Fit [~ | More || _GraphicCel ¥ Appy |
Clags: _Primary "I GhEroup: IEI
Start: [FT] (10037 842450, 3689.927419) |~
End:  [FT) (10142403192, 9882 030955) -
Length: 219.239713FT
Direction: 61.2175* =

Figure 16-16: Element Information, without Place
Influence

As shown above, the element created with place influence has
user data linkage attributed to the element. The element
created without place influence does not. This extra data is
read by GEOPAK for things such as automated quantities, etc.
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Chapter 17: Horizontal and Vertical Design
Introduction

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

Horizontal Design

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

Coordinate Geometry

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

& Road Project: FHWA. prj

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

W working Slignment [nfluence Runs
Wworking Alignment  Untitled

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

Crozs Sections Frofile | Alignment

Define Port Viewer |

Coordinate

Geometry

3D
todels

Calculate

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

Superelevation
Shapes

Propozed
Cross Sections

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

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

You can also select the Coordinate Geometry button on the

Figure 17-2: Accessing COGO through Road Tools Icon

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

& Coordinaie Geometry Job: 101 Operator: JD

File Edit Element Wiew Tools User

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

-ir: | j

Figure 17-3: Coordinate Geometry

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

17-2
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Advantages.

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

properly.

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

Disadvantages.

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

e Small adjustments are hard to make.

e Process is time consuming.

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

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

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

Graphical COGO / Horizontal Alignment Generator
Overview

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

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

Applications=GEOPAK ROAD>=Geometry=Layout
Horizontal Alignments

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

GEOPAK SITE
GEOPAK SURVEY
GEOPAK WATER SEWER
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GECPAK ROAD Tools

Project Manager

Active Chain Contral

GEOPAK Element Attributes

GEQPAK 3PC AdHoc Atkribute Manager

User Preferences

GeOmetry Coordinate Geometry

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

about GEOPAK |

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

Or by selecting the icons from the main GEOPAK Road tool

box.

| .
iﬁ%w m/m) o

Graphical COGD

Figure 17-5:. Graphical COGO lIcons

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

Graphical COGO

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

grouping elements.
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Figure 17-6: Graphical COGO Tool Frame

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

e 24

Figure 17-7: Graphical COGO Tools

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

Horizontal Alignment Generator (Element Based)

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

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

Figure 17-8: Horizontal Alignment Generator

& A=
File Design Tables Tools

Figure 17-9: Horizontal Alignment Generator Menu

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

& Preferences [Z“E|E|

Cateqorny |
Element Symbolagy

Spiral Design T able Indexed by Curvature

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

Spiral Dezign T ablez
Turning Paths

Pl Aligniment
Geomety Settings
Diynamic Increments

Figure 17-10: Horizontal Alignment Generator
Preference

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

17-6
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File | Design Tables  Tools

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

Figure 17-11: Design Tables — Spiral Curve

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

Figure 17-12: Horizontal Alignment Generator Tool
Frame

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

17-7
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Lines / Curves

/] Aol =

B (o1 | e el

Figure 17-13: Horizontal Alignment Generator Tools

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

Advantages

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

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

Disadvantages

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

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

Uses

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

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

Store Graphics

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

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

Applications  Window  Help
| GECPAK
GEDPAK BRIDGE
GEDOPAK DRAIMAGE
GEDPAK LAMDSCAPE

GECPAK ROAD

GEOPAK ROAD Tools

GEOPAK SITE
GEOPAK SURVEY
GEOPAK WATER SEVWER

Project Manager

Ackive Chain Contral

GEQPAK Element Attributes

GEQOPAK 3PC AdHoc Attribuke Manager

User Preferences

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

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

Layout Prafiles (Component Based)

Help

Legal Description
About GEOPAK |

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

Figure 17-15: Store Graphics Icon

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

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

ID Element | |

Complex Chair |

Figure 17-16: Store Graphics
Advantages

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

Disadvantages

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

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

continue using Microstation commands.
17-10

STANDARDS FOR USE WITH X30 CRITERIA 3/27/2007



EFLHD CADD Standards Manual
Chapter 17 — Horizontal and Vertical Design

Uses

e For long alignments with many elements.

Horizontal Design — Geopak 2004

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

& Coordinate Geometry Job: 100 Operator: jb

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

Paint Line Curve Chain

Figure 17-17: New COGO Tools

Vertical Design

There are two tools used to set proposed vertical alignments,

and both are acceptable to EFLHD. Engineers and designers

have used the the VPI based Vertical Alignment Generator

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

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

for creating and storing vertical alignments. The second

method is the Component Based Vertical Alignment

Generator. This tool has been updated and improved over

the VPI based tool, and has yet to be fully utilized by most 1
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GEOPAK users. Both these methods are just as accurate and
depending on your preference, as easy to use. There are
two methods available for creating and storing an Existing
Ground profile; Traditional method and a the new Draw
Profile Tool method.

Existing Ground Profile

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

& Road Project: FHWA. prj g|§|@

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

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

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

|m|:|| lmad ex_praf j ﬂ l?a -

Figure 17-19: Microstation Key-in

The following Existing Ground Profile dialog box will appear.

17-12
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Z& Ground Profile g|§|@

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

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

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

Increment ™ | | 5.000 TIN b

Apply

Figure 17-20: Traditional Existing Ground Profile

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

Draw Profile Tool - GEOPAK 2004

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

GEOPAK k
GEOPAK DRAIMAGE 3

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

GECPAK 3PC Adhoc Attributes

Lser Preferences

Geometry 4
Design & Computation Manager
Quantity Manager

Plans Preparation r

Plan View Labeling

OTM Tools DP Station/Offset

3D Tools ¥ Draw Transition

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

About GEOPAK Profile Labeling

Draw Profiles

Draw Profile Tabular Data

Flan/Profile Sheet Composition
Tables

Figure 17-21: Select Draw Profiles

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

R T DTEE

Figure 17-22: Draw Profile Icon

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

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

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

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

z : [
Chain; ﬁﬂ

Surfaces | COGO | Frojection |

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

| [-====-- [o0

| =1 I

r [T« [om
r e ooon

Figure 17-23: Draw Profile Dialog Box

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

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

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

Place Profile Cel
X

Figure 17-24: Profile Cell Control
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4. Select the Place Profile Cell icon on the top right
side of this dialog.

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

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

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

Cell Range

TopElevation | [7600.00
Bottom Elevation | [7400.00

Figure 17-25: Place Profile Cell

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

& Profile Cell Control M=
Active Chain: M

Microstation File Skation Elevation  H. Scale W Scale Gap

A Active Design FA00. 00000 100,00 10.00

Figure 17-26: Profile Cell Control

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

8. This dialog box is now active and the user is now
able to populate the Surfaces and COGO tabs.
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STANDARDS FOR USE WITH X30 CRITERIA 3/27/2007



EFLHD CADD Standards Manual
Chapter 17 — Horizontal and Vertical Design

E Draw Profile

File Edit Update Options

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

Surfaces | COGO | Frojection |

Type | Mame Digplay Settings Diraw |
]

fi

Dretailz™

ile; | rojecty 5 urveyyProject tin g

Dizplay Settings ErEgELines Filker Tolerances

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

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

[ “oid

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

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

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

File Edit |pdate Options

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

Surfaces | COGOo | Projection |

Type | Mame Dizplay Settings Cirany |

]

i

Dretails*

TIM Fil: | rojectsSureysPraject tin ﬂ
Method: Trangles

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

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

[ oid

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

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

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

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

1 MYBA Applications

£ 3FC

£ Pay_items

£1 Define_dgn

Figure 17-29: D&C Manager

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

15. Select the OK button in the upper right
hand corner of the dialog box.
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# Draw Profile E“:IE]

File Edit Update Options

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

Surfaces | COGo | Projection |

Type | Mame Dizplay Settings Diran J,\

_I.ﬁ.dd Surface Settings

xl

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

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

[ oid

Figure 17-30: Add Surface

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

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

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

Surfaces | COGO | Projection |

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

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

[ “oid

Figure 17-31: Store Surface in COGO

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

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

[v Store Profile in GPK

Apply

Figure 17-32: Store Profile

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

Profile in GPK.

20. Select Apply.

21. The profile is now stored in the GPK.

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

23. Select the COGO tab and from the Profile

Name box, select the correct profile.

# Draw Profile E]|E|®

File Edit Update Options

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

Surfaces | COGO | Projection |

Marme Digplay Settings Dram |

1
X

Dretailz* : —

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

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

Dizplay Settings

By Feature &7 |
Feature: [EXPROF

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

[ Station Equation

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

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

[ Station Equation

Figure 17-34: Profile Options

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

Options
General [ %Pl Labelz FromFl ¥
Cicle ]

WL [ Gradelabels '+'and™ ™

Optians

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

SEE— [T EWalue [~ External Length

[ Stopping Sight Distance

Figure 17-35: Profile Options

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

EE&X
File Edit Update Options

Job Mumber: (101 = Label Scale: | 1000000

Chair: MAIN

Surfaces | CaGo | Prajectian |

Dizplay Settings
ExPROF

ﬂndd ogo Profile Settings
—T

Details
Station Limits

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

Dizplay Settings
Cusztom Line Style

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

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

[ Station Equation

Figure 17-36: Profile Drawn Into MicroStation

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

used to create the profile cell.

Z Draw Profile
File Edit Update Options

Job Mumber: [101 = Label Scale: | 0.000000

Chair: MAIN

Surfaces | COGO | Projection |
Frofile/Surfa Display Settings

Draw |

Type Chain
[a]

X

Details™
Stationing

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

Wertical Offget: | 0.00 F ﬁ

¥ Extraction from Surface Filter Tolerances

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

Method:  Triangles Yariance: | 0.03

Dizplay Settingz

By Level Symbaloay | |
=i "

Figure 17-37: Profile Projection Tab
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Proposed Vertical Alignment

The VPI based Vertical Alignment Generator is the traditional

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

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

Figure 17-38: Accessing Vertical Alignment through
Project Manager

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

ey

EAETE:

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

)
% B o o

Figure 17-39: VPI Based Vertical Alignment Icon

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

Location and Scales

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

v. [Tezmarir o

Profile Cel
Draw Cell at Xy | Idertity Cell |

[u]4 ‘ Cancel ‘

Figure 17-40: VPI Based Vertical Alignment
Settings

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

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

Eile Tools | User

%alues

Settings Elerwation: o -
Denamic

Figure 17-41: Profile Generator

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

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

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

M Cancel

Figure 17-42: User Preferences

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

& K Values (K Value: KValues_2004english.kvl)

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

Figure 17-43: K-Value Table

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

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

Operation

Prafiles DPROF Design profile®

W Pl Lahels Fram VP!
PRIAIN Circle

Horizontal Axis Labels
Wertical Axis Labels

W C. Incremental Elervations

W C. Parameters

Grade Labels '+ and ™

K. value

Esternal Length

Station Equation Mo Gaps

WYPCAPT Label
Stopping Sight Distance

S A % % I A I B

Label Scale | 100

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

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

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

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

Applications  Window  Help

i GECPAK

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

-

GEOPAK ROAD Tools

Project Manager

v v v B v v v v

Active Chain Control h
GECPAE Element Atbributes

GEOPAK 3PC AdHac Attribute Manager

Iser Preferences
Geametry 4
Design & Computation Manager

Quantity Manager

Flans Preparation »
DTH Tools

30 Tools »
Cross Sections 4
Itilities k
Help

About GECOPAEK

Figure 17-45: Accessing Active Chain
Control

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

Active Chain Control

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

Selecting the button will invoke the Active Chain
Control dialog.
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Active Chain Control

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

Figure 17-47: Active Chain Control Dialog

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

Active Chain Control

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

Cross Section

Figure 17-48: Assigning Profile View

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

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

GEOPAK SITE
GEOPAK SURVEY
GEOPAK WATER SEVWER

3

3

>

3

] GEOPAK ROAD Tools
i’ Project Manager

i’ Active Chain Control

' GEOPAK Element Attributes

GEOPAK 3PC AdHoc Attribute Manager

User Preferences

Coordinate Geometry

Design & Computation Manager Graphical Coordinate Geometry

Quantity Manager Layout Alignments Horizontal
i 3
Plans Preparation Stare Graphics

DTM Tools Auka Store Graphics

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

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

ahout GEOPAK |

Figure 17-49: Accessing Component Based Vertical
Alignment Tool

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

through the Project Manager.
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|

| B @] bl S

iCu:umpu:unent Based Vertical Alignment Design Tools

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

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

Comp... [X|

Figure 17-51: Component Based Vertical Alignment
Tool Frame

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

Place ¥A Li... %]

N

Figure 17-52: Component Based Vertical Alignment
Tools

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

X/
A2

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

Figure 17-53: Dialog Graphical Profile Preferences

Element Symbology

Curve:

Prafile Mame Prefix

Mame Prefis:

[~ Prefized By Chain Mame

Figure 17-54: Graphical Profile Preferences

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

Figure 17-56: Store Vertical Alignment Icon

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

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

Cancel

Figure 17-57: COGO Activation

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

& Store Vertical Ali... E|:.®

Figure 17-58: Store Vertical Alignment

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

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

To Create the Horizontal Alignment

Generate the Existing Ground Profile

To Create the Vertical Alignment
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Chapter 18: Cross Sections
Overview

Proposed Cross sections are used to determine the limits of
construction, earthwork, construction staking reports, and 3D
modeling. It is very important that they are drawn
consistently and to the standards outlined in this chapter.
Federal Lands Highway (FLH) has developed a new generation
of criteria files know as the X30 Criteria files. With the
development of the X30 criteria, creating the proposed cross
sections no longer requires the traditional input files and
exception data files. With X30 criteria files, Proposed Cross
Sections are created through the Project Manager using the
Typical Section Generator. Proper setup and use of the Project
Manager is crucial in running the Typical Section Generator to
create the proposed cross sections. All cross section slopes
are labeled 1V:1H as per the FPO3.

Prior to running Proposed Cross Section the Project Manager
need to be setup as outlined in Chapter 13 of the Geopak 2004
- X30 CADD Standards Manual.

Federal Lands Highway have developed 6 Typical Sections
for the use of developing proposed cross sections. The 6
Typical Sections are Divided New Pavement, Existing
Features, Existing and Proposed Right of Way,
Rehabilitation Typical Section (3R), Undivided New
Pavement and Cross Section Labeling.

B Typical Sections

NEW PAVEMENT TYPICAL SECTTON

i. SHOULDER WIDENING 8 PARAPET WALL

2. CURB AND GUTTER S FILL WALL

3. JERSEY BARRIER 10, SUBEX EXCAVATION

<. ROCK BENCHING 11, SIDEWALK

5. WIDENING LINES 12, GUARDRAIL

b, MSE WALL I13. PLAN VIEW SLOPE CONTROL
7 CUT WALL 14, GABION FACE MSE WALL

D escription Job Number: 123
Template

Template Designed to'Work with: 1 Shape Cluster

Divided Mew Pavement
Exizting Features

Exizt. and Prop. Right of ‘way el
R ehabilitation Typical Section | #
Undivided Mew Pavement Ratge
Cross Section Labeling Apph to Whole Chain |
_DR ] _DEJ
Kl 1 r BN
Apply

Figure 18-1: FLH Typical Sections 18-1
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& Road Project: FHWA.prj

EoX

File Remember

Options

Wiorking Directory:  M:\Projects\Your_Project\R oadwayphgeopak User John Job it 101 [
" e - Define | Port iewer |
t
Working Alignment  Untitied Ehne o Vimwer
Existing
Ground Draw Pt E xisting Ground E isting Ground | Wertical
faw Fattem Crozs Sections Prafile | Alignment
Coordinate
Geometry
Calculate Superelewvation Fropozed 3D
Supereleyation Shapes Crozs Sections Madelz
Huarizontal
Aligrment
Flan Yigw E arthuark Cm;shSetction
Design ==
Plan View Tabular
Guantities Summaries
Plan & Prafile Lirnits of Fiepoarts & X5
Sheets Construction Guantities

Figure 18-2: Project Manager Dialog

Once the working alignment has been selected and defined,
proposed cross sections can be run through the Project
Manager Dialog. Follow Workflow 1 below to setup the
Working alignment Definition. An example Working Alignment
called MAIN will be used to outline the Workflows in this
Chapter. The Project Manager was setup in Chapter 13, but
the working alignment definition will be explained in detail in
Workflow 1.

Workflow 1: Working Alignment Definition

1. Select Define button from the Project Manager
Dialog as shown below.

& Road Project: FHWA. prj

File Remember Options
“Working Directory: — m;sProjectsy'our_Project\Roadway\Design

Uzer: John Job #: 10 _

W working Slignment Influence Funs

[Defi Part i
‘Working Alignment  kain e|ne| o viewar |

Figure 18-3: Define Working Alignment

2. The Working Alignment Definition Dialog Box for
the Chain MAIN will appear. In the Plan View
category select the proposed design file and select
the Geopak alignment chain.
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& Working Alignment Definition: Main :”:
Plar Wigw Design File: | m:WProjectshyour_P File

Pattern -
S Chair: | MalM :
Profile Yiew Begin Station: 10+00.00
Location
Crozs Section Yiew End Station:  20+80.10

Esizting Ground
Fropozed Finish Grade
DThd

M Cancel

Figure 18-4: Plan View Definition

3. In the Pattern category populate the dialog By
Station or By Design File. Use named levels
P_GPK_ Pattern_01 to P_GPK_ Pattern_10 to place
pattern lines in a design file. Horizontal Scale and
Vertical Scale should be set to 1.

= Working Alignment Definition: Maig

By Station

Plan View 4 =
Hor. Scale |1 Wer. Scale |1
Prafile View Design File: | misProjectsivour P File
Location
Crass Section YWigw W  LvMames: |P_GPE_Pattein 01 &
Ewizting Ground = l—
Proposzed Finish Grade
DT W Colors: | ByLevel fal Match
v Stles: [Bylevel & Display
[ weights: | ByLevel ] E—
oK. Cancel v Types: | 3-4 ]

Figure 18-5: Pattern Definition

4. In the Shapes category populate the dialog By
Search Criteria. Search Criteria will process the
cross sections faster than the All in DGN mode.
Use named level P_RDW_Super_Shapes to draw
superelevation shapes in the Shapes dgn file.
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F Working Alignment Definition: MAIN

Flat igw
Pattern

Shapes
Profile Wiew
Location
Cross Section View
E sizting Ground
Proposzed Finizh Grade
DT

M Cancel

k By Eiear'*h Criteria

v
-
[V
[v
[v
[v

Al In DGH .
3I"I —= | ProjectsAic File
Lv Mames: | P_RDW_Super_Sh ﬂ

il
Colorz: | 1.6 g
I atch
Styles: |0 ﬂ
Wwheights |1 ﬂ m
Types: IM—E QHESH

Figure 18-6: Shapes Definition

5. In the Profile View and Location category populate
the dialogs defining your design profile file,
existing profile and proposed profiles. Profile
Location can be populated by selecting the
Identify Cell button and selecting the profile cell.
Profile View and Location are not required to be
populated to run Proposed Cross Sections.

6. In the Cross Section View category populate the
dialogs defining your XS DGN file.

s Working Alignment Definition: Main

Plan Wigw
Pattern
Shapes

Profile Wiew
Location

chion iew
Esizting Ground
Fropozed Finish Grade
DT

M Cancel

#5 DGM File: | m:sProjectsyyour_P

Chair:  MaIM
Begin Station:  10+00.00 R 1

End Statior:  20+50.00 R 1

Figure 18-7: Cross Section Definition
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7. In the Existing Ground category populate the
dialogs defining the parameters of your existing
ground.

=y Working Alignment Definition: MAIN

Plan Wiew
Pattem W  LvMames: |#_E_Ground_#5 g
Shapes r ,—
Profile View J
Location W Colors: | BuLewel ﬂ
Crogs Section Yiew ™ Styles: [Bylevel ﬂ b atch
Exigting Ground .  —
Propozed Finizh Grade o ‘wieights: | Bylevel ﬂ Dizplay
2L v Types: [34 | Resst
Flacement, | ————
OF. Cancel

Figure 18-8: Existing Ground Definition

8. The Proposed Finished Grade and DTM categories
should be completed, but they are not required to
be populated to run Proposed Cross Sections.
Once all the categories in the dialog box are
completed, Select OK to save and close the
Working Alignment Definition for the working
alignment (example: MAIN).

Once the working alignment definitions are set for a working
alignment, Proposed Cross Sections can invoked from the
Project Manager Dialog Box. The Proposed Cross Section can
be run for the 6 FLH Typical Sections. Follow Workflow 1
below to process the proposed cross sections:

18-5
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Workflow 2: Proposed Cross Sections

1. Select Proposed Cross Sections button from the Project
Manager Dialog.

& Road Project: FHWA. prj IZHEI@

File Remember Options
Working Directory: — m:WProjectsYour_ProjectyR oadway\Design Usep diatlin Job# 1M _
W ‘working Alignment |nfluence Runs = | - Em— |
. . . elzct efing art Vigwer

“working Alignment  bain

Exizting

Giraund Draw Pattem E wisting Ground Existing Ground | ‘Yertical

Cross Sections Profile | Alignment

Coordinate

Geometry

Calculate Superelevation Propoged D
Superelevation Shapes Cross Sections Models

Harizontal

Alignrment

Flan Wigw E arthuark Erogshs etcllon

D esign =58
Flan Wigw T abular
Huantities Summarnes
Flan & Profile Limits of Reports & =5
Sheets Construction Quantities

Figure 18-9: Invoking Proposed Cross Sections

2. The following dialog will be activated, since no run
exist for the example Select New to create a Run.

Run
Time

Copy... 04/06/2006 09:17:18
Madify...
Delete

Dezcription

Untitled

Canicel

Figure 18-10: Create a New Run

3. Create a New Run by entering the run name and
description and select OK.

18-6
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Z New Run Name X
Run Mame: | MalM

Descriptiory

Propozed Mainline

Ok | Cancel |

Figure 18-11: New Run

4. From the Select Run dialog, select the newly
created run MAIN and select OK.

Run
Mame Time
0410/2008 15:12:00
Untitled k 04/06,/2008 03:17:18
Dezcription
Propozed Mainling

Caticel

Figure 18-12: Select New Run

5. Selecting a Run will access the Proposed Cross
Section Dialog.

= Proposed Cross Sections - MAIN g|§|®

Files

5 DGHM File (B
Pattern

E wizting Grovund
Shapes

Shape Clusters
Define DGM Yanables
Define Vanables

Plat Parameters ﬂ

Figure 18-13: Proposed Cross Sections
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The Proposed Cross Section run shown in the workflow is for
an Undivided New Pavement Typical Section.

- The proposed Cross section run holds the same
l information as the old Proposed Cross Section Input File
and Exception Data File combined.

6. Select the XS DGN File from the Proposed Cross
Section dialog. Note that the dialog box is already
filled in by the Working Alignment definition.

F=y Proposed Cross Sections - Main

Files

#5 DG File ) _
Patterr — #5DGM File |m:'xF'ru:uieu:ts"-.Yu:uur_F'rnieu:t Filez
SR (e Tolerance [ 00710000

Shapes

Shape Clusters
Define DGM Variables
Drefine Y ariables

Plat Parameters -

Figure 18-14: Selecting XS DGN File

The tolerance should always be set to 0.010 for English
projects and 0.003 for Metric projects. The tolerance
setting is very important and the proposed cross section
will not process without setting this value.

N,

7. Select the Pattern and toggle on Use Working
Alignment Definition.
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& Proposed Cross Sections - MAIN E“E|®

Files

S OGN File - W Usze ‘Working &lignment Definition:
Exizting Ground g
Shapes

Shape Clusters
Define DGM Y arniables

Define Wariables [ |

Plat Parameters -

[ LvMames: FP_GPE_Pattern_01
[ Lv Mumbers:

[+ Colars:  Bylevel

[ Chyles:  Bulevel

¥ ‘“Weights: Bylevel

[ Types:  3-4

Figure 18-15 Selecting Pattern

8. Select the Existing Ground and toggle on Use
Working Alignment Definition.

& Proposed Cross Sections - MAIN E“E|®

Files

5 DIEM File - W Usze ‘Working &lignment Definition:

Pattern ]

E wizting Ground |

Shapes

Shape Clusters .

Define DEMN Yariables [  LvMames: #_E_Ground _#5S il
Define Wariables — [ Ly Mumbers: |
Flat Parameters j [ Colars:  Bylewvel

[ Chules:  Bulevel
[ ‘weights: Bylewvel
[ Types:  3-4

Figure 18-16 Selecting Existing Ground

9. Select the Shapes and toggle on Use Working
Alignment Definition.
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& Proposed Cross Sections - MAIN g|ﬁ|@

Files

S OGN File - W Usze‘Waorking Alignment Definition:

Pattern — |
Ewizting Ground

Define DGM Variables
Drefine Y ariables
Plat Parameters ﬂ

Shape Clusters | J

Figure 18-17: Selecting Shapes
The Working Alignment Definition toggle can be used for

Pattern, Existing Ground and Shapes; these were previously
defined for the working alignment.

10. Select Shape Clusters from the Proposed

Cross Section dialog. The following dialog box will

appear. Select Scan.

& Proposed Cross Sections - MAIN E]|E|@

Files

5 DGEM File
Pattem
Ewizting Ground
Shapes

Shape Clusters
Define DGM Y ariables
Define Wanables

Chair Tie/PGL Prafile

Chair Tie | [0.00000 Prof |

Plot Parameters ﬂ Add | kd odify | Delete | p | Drawn
Side Slope Condition
Criteria File
M ame D escription |

Figure 18-18: Selecting Shape Clusters

STANDARDS FOR USE WITH X30 CRITERIA

18-10
4/5/2007



‘ EFLHD CADD Standards Manual
- Chapter 18 — Cross Sections

11. Selecting Scan button will access the List of
Clusters dialog box. Select the shape cluster and
close the dialog box.

& List of Clusters g|§|@

Chain Tie/PGL Prafile

FRMAIN

Cloze

Figure 18-19: List of Clusters

12. Select the add button from the main shape
cluster dialog box to add the shape cluster to the
list box as shown.

= Proposed Cross S5ections - MAIN E]|E|E]

Files

5 DGN File ~ | |Chain Tie/PGL Prafile
Pattern MAIM 0.000000 FPRMAIM

Exizting Ground

Shapes

Shape Clusters

Define DGN Variables Chain [MBIN_ Tie |[0.00000 Prof [FRM&IT Sean

Define Yariables
Plat Parameters ﬂ ]
o - b

Figure 18-20: Add List of Clusters

b iy | Delete | p | Drown |

13. Once the shape cluster is added to the list
box, highlight the information in list box shown
and the Typical button will become active. Select

the Typical button to access the Typical Section
Generator.

=y Proposed Cross Sections - MAIN

Files

2= DGH Fils " Chain Tie/PGEL -.|H —
Patterm hlallh ped
Exizting Ground ik
Shapes

Shape Clusters
Define DGN Variables Chain [M&IN_ Tie | [000000 Prof [FRMAI Scan

Define Yanables
Plat Parameters j Add | b odify | Delete | p | Do |

Figure 18-21: Select Typical Section .
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=y Typical Sections

1. SHOULDER WIDENING
2. CURB AND GUTTER

3. JERSEY BARRIER

4. ROCK BENCHING

5. WIDENING LINES

b, MSE WALl

7. CUT WALL

NEW PAVEMENT TYPICAL SECTION

Chapter 18 — Cross Sections

8. PARAPET WAil
9. AL WAL
10, SUBEX EXCAVATION
11, SIDEWALK
12, GUARDRAIL
13. PLAN VIEW SIOPE CONTROE
14, GABION FACE MSE WALL

Job Number: 101
Template

Template Designed to ‘work with: 1

Diezcription
Divided Mew Pa...
Ewisting Features
Euizt. and Prop. B... |
Fiehabilitation Typ...

Shape Cluster

| Dezcription

Undivided Mew ...
Crogs Section La...

Range

Apply o whole Chain ¥

_DF | _DP|
4 | I _Select |
Apply

Figure 18-22: Choose Typical Section

Select the Description button in the Typical Section dialog
box to access the online help for the selected typical
section. Online help document provides detailed
drawings and information on how each of the typicals
work.

Z

The help files can also be accessed outside the Typical
Sections Dialog Box. For Consultants, Help documentations
are available through the CADD_Resource_v8.zip download
on EFLHD Website. Help files (*.wri files) are available in the
M:\Cadd_resource_v8\X_30\Standards\Bin\ English or Metric
directory.

The Help documentations can be found on the EFLHD network
at: M:\Cadd_resource_v8\X_30\Standards\Bin\English or
Metric directory.
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& Proposed Cross Sections - MAIN

Files
S DGN File = Chain Tie/PGL -.”,J
Patterm iy
Ewistitig Ground
Shapes
Shape Clusters
DI PIEL LBl s 28 Chain [MAIN_ Tie | [00000C Prof [FEMAIT  Scan
Define VW ariables
Redefinable Variables  w|  Add |  Modify | Delete |  Up | Down |
Side Slope Condition
LT
RT
D efine | b dify | Delete | p | Driouwn |
Criteria File
M arne Description - |
shoulder. =30 Shoulder 1-13-2006.
glopes. x30 Slopes 1-159-2006.
subex. w30 SubEx 1-13-2008. A
Add | Delete | p | D owan |

Figure 18-23: Populated Shape Cluster

16. The Define DGN Variables should be left
blank for Undivided New Pavement Typical. This
variable is used only with Automated Cross
Section Labeling Typical.

17. Select Define Variables and edit Cross
Section dgn, Proposed Plan Dgn and Geopak Lines
Dgn values. Edit the default value of the variable
and select Modify to accept.

- If any of the dgn files are not in the working
z directory, the full path must be specified.
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& Proposed Cross Sections - MAIN E“El@

Files

45 OGN File a| |aniable Walue -
Pattern PROJECT UNITSE OR M E

E zizting Ground CROSS SECTIOMN DGM . .di
Shapes FROPOSED PLAM DGM plan.dagn

Shape Clusters GEOFAE LIMES DGM plar.dgn

Define DGM Yariables TE=T SIZE 12 -]

D efine VY ariables

Redefinable *ariables ﬂ By file u g

Wariable Mame:  CROSS SECTION DGM

T\ Your Pioject'FoadwaytDesign 101 &PP1.dgn

Add | Modify |

Figure 18-24: Populated Shape Cluster

18. Select Re-Definable Variables as shown
below. Select the Edit button to modify the
default variables and to set project specific values.

E Proposed Cross Sections - MAIN ['__||E|r'$__(|
Files
+5 DGM File a| |Variable -
Pattern d_DefinePavementlayers
Exizting Ground _d_FirgtFullLengthLaper
Shapes _s PavementClozure0ption
Shape Clusters _d_SurfacingLayer] Thicknessz
Define DGH Yariables _d_SurfacingLayer2 T hickness
Define Yanables _d_Surfacinglayer3Thickness j

F edefinable Y ariables

R edefine -
i =

/M Mumber of layers of pavement that are to be clozed  */

M off wertically and not daylighted to shoulder =
M fore slope. Used only when guardrail or aggregate */ ﬂ
Edit

Figure 18-25: Re-Definable Variables

19. Select Plot Parameters and toggle off all the
plot options.
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F=y Proposed Cross Sections - MAIN

50X

Eiles
5 Lines
E wizting Ground ﬂ
Shapes
Shape Clusters Teut
Define DGN Yariables =
Cefine W aniables [ Line Text Saie
Redefinable Yanahbles :
Flat Parameters [ Station Text i
Drainage hd [ Baseline Hame Text Haie
Flat
[~ Pavement Thickness |
[ Fill Gaps Between Clusters
[ Tranzition Definitian
[ intersect between Clusters |
[ Process Clusters az Indicated
[ Remove Skewed Effect
[ Process Only Sections “With Existing Ground

Figure 18-26: Plot options

20. Select the drainage, this should be left
blank. This will not apply to the 6 Typical
Sections. Once the run has been modified for the
working alignment, Select Files >Save Settings to

sSave your run.

F=y Proposed Cross Sections - Main

o)X

#35 DGH File |m:'xF'ru:uieu:ts'\.Yu:uur_F'rniect Files
Tolerance | 0070000

Define Y ariables
Flat Parameters -

Figure 18-27: Save Settings
21. Select Files >Run to process your proposed
Cross sections.
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= Proposed Cross Sections - Main :“E'E'

Files

Save Settings

5 DGM File | rm:\Prajects\your_Praject Files

Tolerance | 0.0710000

Export. ..

Exxit

Define Y ariables
Plat Parameters -

Figure 18-28: Run Proposed Cross Section

22. The following Proposed Cross Section Run
dialog box will appear. Set the To Log File to To
Screen, if no log file is desired. Select Apply
process the Cross Sections.

= Proposed Cross Section E'
ToLog File

{ToScreen ™

[~ Pausze On Each Section

[ Criteria Yiewer Apply

Figure 18-29: Process Proposed Cross
Section

Cross Section Navigator

Now that you have completed the cross section run, you will
want to view them. The cross section navigator is a tool that
makes the viewing of cross sections much easier. Two types
of Cross Section Navigators can be used to review the cross
sections. A new tool for the Geopak 2004 Edition is the Super
Cross section Navigator which allow you to view your cross
section based on your profile. The new tool prevents drifting
of the cross sections and provides speed controlled cross
section movie navigation.

Workflow 3: Cross Section Navigator

1. Select Applications>=GEOPAK ROAD=>=Cross
Sections>Navigator, or Select the Cross Section
Navigator icon from the GEOPAK Road toolbar.

18-16
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|Cr|:|ss Seckion Navigatnr|

Figure 18-30: Cross Section Navigator Icon

2. The Cross Section Navigator dialog will appear.

Cross Section Mavigator - MAIN -Scale 1H:1 ¥

=1 =| 44] < |EH| » [pb] B

Figure 18-31: Cross Section Navigator

AR:
e

| 1%

3. Navigator will automatically center the first cross
section found, using the station on the cross
section cells.

4. Use the arrows 44 4 H b bb to move up or
down station through the cross sections. You can
also use the station pull down menu to go to a
specific cross section.

Workflow 4: Super Cross Section Navigator

5. Select Applications>=GEOPAK ROAD>Design &
Computation Manager, or Select the Design &
Computation Manager icon from the GEOPAK Road
toolbar.

iﬁ‘Design & Computation Manager
:s-:"l L3 .4 I

Figure 18-32: Design & Computation
Manager Icon

6. In Design and Computation Manager dialog box,
select MVBA Applications>=Super Cross Section
Navigator. Double Click on Super Cross Section
Navigator. The following dialog box will appear.

18-17
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3

%5 Chain: |MAIM

[~

W Profile |PRMATN

=

e |14

Skation: |10400.00 | B

4

M |

= _4

>

u

Figure 18-33: Super Cross Section Navigator

Related links: Setting up the Proposed Cross Section run for
the 5 typical sections available through the Typical Section
Generator, using Knucklehead’s Guide for GEOPAK Road 2004

Edition.

Existing Features

Right of Way

Rehabilitation (3R)

Undivided New Construction

Automated Cross Section Labeling

STANDARDS FOR USE WITH X30 CRITERIA
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& Road Project: FHWA.prj

EoX

File Remember

Options

Wiorking Directory:  M:\Projects\Your_Project\R oadwayphgeopak User John Job it 101 [
" e - Define | Port iewer |
t
Working Alignment  Untitied Ehne o Vimwer
Existing
Ground Draw Pt E xisting Ground E isting Ground | Wertical
faw Fattem Crozs Sections Prafile | Alignment
Coordinate
Geometry
Calculate Superelewvation Fropozed 3D
Supereleyation Shapes Crozs Sections Madelz
Huarizontal
Aligrment
Flan Yigw E arthuark Cm;shSetction
Design ==
Plan View Tabular
Guantities Summaries
Plan & Prafile Lirnits of Fiepoarts & X5
Sheets Construction Guantities

Figure 18-2: Project Manager Dialog

Once the working alignment has been selected and defined,
proposed cross sections can be run through the Project
Manager Dialog. Follow Workflow 1 below to setup the
Working alignment Definition. An example Working Alignment
called MAIN will be used to outline the Workflows in this
Chapter. The Project Manager was setup in Chapter 13, but
the working alignment definition will be explained in detail in
Workflow 1.

Workflow 1: Working Alignment Definition

1. Select Define button from the Project Manager
Dialog as shown below.

& Road Project: FHWA. prj

File Remember Options
“Working Directory: — m;sProjectsy'our_Project\Roadway\Design

Uzer: John Job #: 10 _

W working Slignment Influence Funs

[Defi Part i
‘Working Alignment  kain e|ne| o viewar |

Figure 18-3: Define Working Alignment

2. The Working Alignment Definition Dialog Box for
the Chain MAIN will appear. In the Plan View
category select the proposed design file and select
the Geopak alignment chain.

18-2
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& Working Alignment Definition: Main :”:
Plar Wigw Design File: | m:WProjectshyour_P File

Pattern -
S Chair: | MalM :
Profile Yiew Begin Station: 10+00.00
Location
Crozs Section Yiew End Station:  20+80.10

Esizting Ground
Fropozed Finish Grade
DThd

M Cancel

Figure 18-4: Plan View Definition

3. In the Pattern category populate the dialog By
Station or By Design File. Use named levels
P_GPK_ Pattern_01 to P_GPK_ Pattern_10 to place
pattern lines in a design file. Horizontal Scale and
Vertical Scale should be set to 1.

= Working Alignment Definition: Maig

By Station

Plan View 4 =
Hor. Scale |1 Wer. Scale |1
Prafile View Design File: | misProjectsivour P File
Location
Crass Section YWigw W  LvMames: |P_GPE_Pattein 01 &
Ewizting Ground = l—
Proposzed Finish Grade
DT W Colors: | ByLevel fal Match
v Stles: [Bylevel & Display
[ weights: | ByLevel ] E—
oK. Cancel v Types: | 3-4 ]

Figure 18-5: Pattern Definition

4. In the Shapes category populate the dialog By
Search Criteria. Search Criteria will process the
cross sections faster than the All in DGN mode.
Use named level P_RDW_Super_Shapes to draw
superelevation shapes in the Shapes dgn file.
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F Working Alignment Definition: MAIN

Flat igw
Pattern

Shapes
Profile Wiew
Location
Cross Section View
E sizting Ground
Proposzed Finizh Grade
DT

M Cancel

k By Eiear'*h Criteria

v
-
[V
[v
[v
[v

Al In DGH .
3I"I —= | ProjectsAic File
Lv Mames: | P_RDW_Super_Sh ﬂ

il
Colorz: | 1.6 g
I atch
Styles: |0 ﬂ
Wwheights |1 ﬂ m
Types: IM—E QHESH

Figure 18-6: Shapes Definition

5. In the Profile View and Location category populate
the dialogs defining your design profile file,
existing profile and proposed profiles. Profile
Location can be populated by selecting the
Identify Cell button and selecting the profile cell.
Profile View and Location are not required to be
populated to run Proposed Cross Sections.

6. In the Cross Section View category populate the
dialogs defining your XS DGN file.

s Working Alignment Definition: Main

Plan Wigw
Pattern
Shapes

Profile Wiew
Location

chion iew
Esizting Ground
Fropozed Finish Grade
DT

M Cancel

#5 DGM File: | m:sProjectsyyour_P

Chair:  MaIM
Begin Station:  10+00.00 R 1

End Statior:  20+50.00 R 1

Figure 18-7: Cross Section Definition
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7. In the Existing Ground category populate the
dialogs defining the parameters of your existing
ground.

=y Working Alignment Definition: MAIN

Plan Wiew
Pattem W  LvMames: |#_E_Ground_#5 g
Shapes r ,—
Profile View J
Location W Colors: | BuLewel ﬂ
Crogs Section Yiew ™ Styles: [Bylevel ﬂ b atch
Exigting Ground .  —
Propozed Finizh Grade o ‘wieights: | Bylevel ﬂ Dizplay
2L v Types: [34 | Resst
Flacement, | ————
OF. Cancel

Figure 18-8: Existing Ground Definition

8. The Proposed Finished Grade and DTM categories
should be completed, but they are not required to
be populated to run Proposed Cross Sections.
Once all the categories in the dialog box are
completed, Select OK to save and close the
Working Alignment Definition for the working
alignment (example: MAIN).

Once the working alignment definitions are set for a working
alignment, Proposed Cross Sections can invoked from the
Project Manager Dialog Box. The Proposed Cross Section can
be run for the 6 FLH Typical Sections. Follow Workflow 1
below to process the proposed cross sections:

18-5
STANDARDS FOR USE WITH X30 CRITERIA 3/27/2007



‘ EFLHD CADD Standards Manual
- Chapter 18 — Cross Sections

Workflow 2: Proposed Cross Sections

1. Select Proposed Cross Sections button from the Project
Manager Dialog.

& Road Project: FHWA. prj IZHEI@

File Remember Options
Working Directory: — m:WProjectsYour_ProjectyR oadway\Design Usep diatlin Job# 1M _
W ‘working Alignment |nfluence Runs = | - Em— |
. . . elzct efing art Vigwer

“working Alignment  bain

Exizting

Giraund Draw Pattem E wisting Ground Existing Ground | ‘Yertical

Cross Sections Profile | Alignment

Coordinate

Geometry

Calculate Superelevation Propoged D
Superelevation Shapes Cross Sections Models

Harizontal

Alignrment

Flan Wigw E arthuark Erogshs etcllon

D esign =58
Flan Wigw T abular
Huantities Summarnes
Flan & Profile Limits of Reports & =5
Sheets Construction Quantities

Figure 18-9: Invoking Proposed Cross Sections

2. The following dialog will be activated, since no run
exist for the example Select New to create a Run.

Run
Time

Copy... 04/06/2006 09:17:18
Madify...
Delete

Dezcription

Untitled

Canicel

Figure 18-10: Create a New Run

3. Create a New Run by entering the run name and
description and select OK.
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Z New Run Name X
Run Mame: | MalM

Descriptiory

Propozed Mainline

Ok | Cancel |

Figure 18-11: New Run

4. From the Select Run dialog, select the newly
created run MAIN and select OK.

Run
Mame Time
0410/2008 15:12:00
Untitled k 04/06,/2008 03:17:18
Dezcription
Propozed Mainling

Caticel

Figure 18-12: Select New Run

5. Selecting a Run will access the Proposed Cross
Section Dialog.

= Proposed Cross Sections - MAIN g|§|®

Files

5 DGHM File (B
Pattern

E wizting Grovund
Shapes

Shape Clusters
Define DGM Yanables
Define Vanables

Plat Parameters ﬂ

Figure 18-13: Proposed Cross Sections
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The Proposed Cross Section run shown in the workflow is for
an Undivided New Pavement Typical Section.

- The proposed Cross section run holds the same
l information as the old Proposed Cross Section Input File
and Exception Data File combined.

6. Select the XS DGN File from the Proposed Cross
Section dialog. Note that the dialog box is already
filled in by the Working Alignment definition.

F=y Proposed Cross Sections - Main

Files

#5 DG File ) _
Patterr — #5DGM File |m:'xF'ru:uieu:ts"-.Yu:uur_F'rnieu:t Filez
SR (e Tolerance [ 00710000

Shapes

Shape Clusters
Define DGM Variables
Drefine Y ariables

Plat Parameters -

Figure 18-14: Selecting XS DGN File

The tolerance should always be set to 0.010 for English
projects and 0.003 for Metric projects. The tolerance
setting is very important and the proposed cross section
will not process without setting this value.

N,

7. Select the Pattern and toggle on Use Working
Alignment Definition.
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& Proposed Cross Sections - MAIN E“E|®

Files

S OGN File - W Usze ‘Working &lignment Definition:
Exizting Ground g
Shapes

Shape Clusters
Define DGM Y arniables

Define Wariables [ |

Plat Parameters -

[ LvMames: FP_GPE_Pattern_01
[ Lv Mumbers:

[+ Colars:  Bylevel

[ Chyles:  Bulevel

¥ ‘“Weights: Bylevel

[ Types:  3-4

Figure 18-15 Selecting Pattern

8. Select the Existing Ground and toggle on Use
Working Alignment Definition.

& Proposed Cross Sections - MAIN E“E|®

Files

5 DIEM File - W Usze ‘Working &lignment Definition:

Pattern ]

E wizting Ground |

Shapes

Shape Clusters .

Define DEMN Yariables [  LvMames: #_E_Ground _#5S il
Define Wariables — [ Ly Mumbers: |
Flat Parameters j [ Colars:  Bylewvel

[ Chules:  Bulevel
[ ‘weights: Bylewvel
[ Types:  3-4

Figure 18-16 Selecting Existing Ground

9. Select the Shapes and toggle on Use Working
Alignment Definition.
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& Proposed Cross Sections - MAIN g|ﬁ|@

Files

S OGN File - W Usze‘Waorking Alignment Definition:

Pattern — |
Ewizting Ground

Define DGM Variables
Drefine Y ariables
Plat Parameters ﬂ

Shape Clusters | J

Figure 18-17: Selecting Shapes
The Working Alignment Definition toggle can be used for

Pattern, Existing Ground and Shapes; these were previously
defined for the working alignment.

10. Select Shape Clusters from the Proposed

Cross Section dialog. The following dialog box will

appear. Select Scan.

& Proposed Cross Sections - MAIN E]|E|@

Files

5 DGEM File
Pattem
Ewizting Ground
Shapes

Shape Clusters
Define DGM Y ariables
Define Wanables

Chair Tie/PGL Prafile

Chair Tie | [0.00000 Prof |

Plot Parameters ﬂ Add | kd odify | Delete | p | Drawn
Side Slope Condition
Criteria File
M ame D escription |

Figure 18-18: Selecting Shape Clusters
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11. Selecting Scan button will access the List of
Clusters dialog box. Select the shape cluster and
close the dialog box.

& List of Clusters g|§|@

Chain Tie/PGL Prafile

FRMAIN

Cloze

Figure 18-19: List of Clusters

12. Select the add button from the main shape
cluster dialog box to add the shape cluster to the
list box as shown.

= Proposed Cross S5ections - MAIN E]|E|E]

Files

5 DGN File ~ | |Chain Tie/PGL Prafile
Pattern MAIM 0.000000 FPRMAIM

Exizting Ground

Shapes

Shape Clusters

Define DGN Variables Chain [MBIN_ Tie |[0.00000 Prof [FRM&IT Sean

Define Yariables
Plat Parameters ﬂ ]
o - b

Figure 18-20: Add List of Clusters

b iy | Delete | p | Drown |

13. Once the shape cluster is added to the list
box, highlight the information in list box shown
and the Typical button will become active. Select

the Typical button to access the Typical Section
Generator.

=y Proposed Cross Sections - MAIN

Files

2= DGH Fils " Chain Tie/PGEL -.|H —
Patterm hlallh ped
Exizting Ground ik
Shapes

Shape Clusters
Define DGN Variables Chain [M&IN_ Tie | [000000 Prof [FRMAI Scan

Define Yanables
Plat Parameters j Add | b odify | Delete | p | Do |

Figure 18-21: Select Typical Section .
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1. SHOULDER WIDENING
2. CURB AND GUTTER

3. JERSEY BARRIER

4. ROCK BENCHING

5. WIDENING LINES

b, MSE WALl

7. CUT WALL

NEW PAVEMENT TYPICAL SECTION

Chapter 18 — Cross Sections

8. PARAPET WAil
9. AL WAL
10, SUBEX EXCAVATION
11, SIDEWALK
12, GUARDRAIL
13. PLAN VIEW SIOPE CONTROE
14, GABION FACE MSE WALL

Job Number: 101
Template

Template Designed to ‘work with: 1

Diezcription
Divided Mew Pa...
Ewisting Features
Euizt. and Prop. B... |
Fiehabilitation Typ...

Shape Cluster

| Dezcription

Undivided Mew ...
Crogs Section La...

Range

Apply o whole Chain ¥

_DF | _DP|
4 | I _Select |
Apply

Figure 18-22: Choose Typical Section

Select the Description button in the Typical Section dialog
box to access the online help for the selected typical
section. Online help document provides detailed
drawings and information on how each of the typicals
work.

Z

The help files can also be accessed outside the Typical
Sections Dialog Box. For Consultants, Help documentations
are available through the CADD_Resource_v8.zip download
on EFLHD Website. Help files (*.wri files) are available in the
M:\Cadd_resource_v8\X_30\Standards\Bin\ English or Metric
directory.

The Help documentations can be found on the EFLHD network
at: M:\Cadd_resource_v8\X_30\Standards\Bin\English or
Metric directory.

18-12
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& Proposed Cross Sections - MAIN

Files
S DGN File = Chain Tie/PGL -.”,J
Patterm iy
Ewistitig Ground
Shapes
Shape Clusters
DI PIEL LBl s 28 Chain [MAIN_ Tie | [00000C Prof [FEMAIT  Scan
Define VW ariables
Redefinable Variables  w|  Add |  Modify | Delete |  Up | Down |
Side Slope Condition
LT
RT
D efine | b dify | Delete | p | Driouwn |
Criteria File
M arne Description - |
shoulder. =30 Shoulder 1-13-2006.
glopes. x30 Slopes 1-159-2006.
subex. w30 SubEx 1-13-2008. A
Add | Delete | p | D owan |

Figure 18-23: Populated Shape Cluster

16. The Define DGN Variables should be left
blank for Undivided New Pavement Typical. This
variable is used only with Automated Cross
Section Labeling Typical.

17. Select Define Variables and edit Cross
Section dgn, Proposed Plan Dgn and Geopak Lines
Dgn values. Edit the default value of the variable
and select Modify to accept.

- If any of the dgn files are not in the working
z directory, the full path must be specified.

18-13
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& Proposed Cross Sections - MAIN E“El@

Files

45 OGN File a| |aniable Walue -
Pattern PROJECT UNITSE OR M E

E zizting Ground CROSS SECTIOMN DGM . .di
Shapes FROPOSED PLAM DGM plan.dagn

Shape Clusters GEOFAE LIMES DGM plar.dgn

Define DGM Yariables TE=T SIZE 12 -]

D efine VY ariables

Redefinable *ariables ﬂ By file u g

Wariable Mame:  CROSS SECTION DGM

T\ Your Pioject'FoadwaytDesign 101 &PP1.dgn

Add | Modify |

Figure 18-24: Populated Shape Cluster

18. Select Re-Definable Variables as shown
below. Select the Edit button to modify the
default variables and to set project specific values.

E Proposed Cross Sections - MAIN ['__||E|r'$__(|
Files
+5 DGM File a| |Variable -
Pattern d_DefinePavementlayers
Exizting Ground _d_FirgtFullLengthLaper
Shapes _s PavementClozure0ption
Shape Clusters _d_SurfacingLayer] Thicknessz
Define DGH Yariables _d_SurfacingLayer2 T hickness
Define Yanables _d_Surfacinglayer3Thickness j

F edefinable Y ariables

R edefine -
i =

/M Mumber of layers of pavement that are to be clozed  */

M off wertically and not daylighted to shoulder =
M fore slope. Used only when guardrail or aggregate */ ﬂ
Edit

Figure 18-25: Re-Definable Variables

19. Select Plot Parameters and toggle off all the
plot options.

18-14
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F=y Proposed Cross Sections - MAIN

50X

Eiles
5 Lines
E wizting Ground ﬂ
Shapes
Shape Clusters Teut
Define DGN Yariables =
Cefine W aniables [ Line Text Saie
Redefinable Yanahbles :
Flat Parameters [ Station Text i
Drainage hd [ Baseline Hame Text Haie
Flat
[~ Pavement Thickness |
[ Fill Gaps Between Clusters
[ Tranzition Definitian
[ intersect between Clusters |
[ Process Clusters az Indicated
[ Remove Skewed Effect
[ Process Only Sections “With Existing Ground

Figure 18-26: Plot options

20. Select the drainage, this should be left
blank. This will not apply to the 6 Typical
Sections. Once the run has been modified for the
working alignment, Select Files >Save Settings to

sSave your run.

F=y Proposed Cross Sections - Main

o)X

#35 DGH File |m:'xF'ru:uieu:ts'\.Yu:uur_F'rniect Files
Tolerance | 0070000

Define Y ariables
Flat Parameters -

Figure 18-27: Save Settings
21. Select Files >Run to process your proposed
Cross sections.
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= Proposed Cross Sections - Main :“E'E'

Files

Save Settings

5 DGM File | rm:\Prajects\your_Praject Files

Tolerance | 0.0710000

Export. ..

Exxit

Define Y ariables
Plat Parameters -

Figure 18-28: Run Proposed Cross Section

22. The following Proposed Cross Section Run
dialog box will appear. Set the To Log File to To
Screen, if no log file is desired. Select Apply
process the Cross Sections.

= Proposed Cross Section E'
ToLog File

{ToScreen ™

[~ Pausze On Each Section

[ Criteria Yiewer Apply

Figure 18-29: Process Proposed Cross
Section

Cross Section Navigator

Now that you have completed the cross section run, you will
want to view them. The cross section navigator is a tool that
makes the viewing of cross sections much easier. Two types
of Cross Section Navigators can be used to review the cross
sections. A new tool for the Geopak 2004 Edition is the Super
Cross section Navigator which allow you to view your cross
section based on your profile. The new tool prevents drifting
of the cross sections and provides speed controlled cross
section movie navigation.

Workflow 3: Cross Section Navigator

1. Select Applications>=GEOPAK ROAD=>=Cross
Sections>Navigator, or Select the Cross Section
Navigator icon from the GEOPAK Road toolbar.

18-16
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|Cr|:|ss Seckion Navigatnr|

Figure 18-30: Cross Section Navigator Icon

2. The Cross Section Navigator dialog will appear.

Cross Section Mavigator - MAIN -Scale 1H:1 ¥

=1 =| 44] < |EH| » [pb] B

Figure 18-31: Cross Section Navigator

AR:
e

| 1%

3. Navigator will automatically center the first cross
section found, using the station on the cross
section cells.

4. Use the arrows 44 4 H b bb to move up or
down station through the cross sections. You can
also use the station pull down menu to go to a
specific cross section.

Workflow 4: Super Cross Section Navigator

5. Select Applications>=GEOPAK ROAD>Design &
Computation Manager, or Select the Design &
Computation Manager icon from the GEOPAK Road
toolbar.

iﬁ‘Design & Computation Manager
:s-:"l L3 .4 I

Figure 18-32: Design & Computation
Manager Icon

6. In Design and Computation Manager dialog box,
select MVBA Applications>=Super Cross Section
Navigator. Double Click on Super Cross Section
Navigator. The following dialog box will appear.

18-17
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3

%5 Chain: |MAIM

[~

W Profile |PRMATN

=

e |14

Skation: |10400.00 | B

4

M |

= _4

>

u

Figure 18-33: Super Cross Section Navigator

Related links: Setting up the Proposed Cross Section run for
the 5 typical sections available through the Typical Section
Generator, using Knucklehead’s Guide for GEOPAK Road 2004

Edition.

Existing Features

Right of Way

Rehabilitation (3R)

Undivided New Construction

Automated Cross Section Labeling

STANDARDS FOR USE WITH X30 CRITERIA
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Chapter 19: Plan & Profile Sheet Clipping
Overview

This chapter will describe the methods used to create plan and
profile sheets. The following workflows will show the user how
to set up sheets using GEOPAK Plan and Profile Sheet
Composition tool. This application has evolved over the years,
allowing for profile stair stepping, ability to automatically clip
the graphics with notches (Title block, project information,
etc.,), and customized sheet numbering and station
adjustment on sheets.

Note: EFLHD policy is to create all sheet per
file with rotate view only. This will use
models for all the sheets in one design file
and also allow the use of plan and profile
labelers when detailing the sheets.

~,

Plan/profile sheet creation

GEOPAK will create separate plan and Profile, double plans and
plan/profile sheets. These sheets are generally created at

20, 40, 50, and 100 scale English (ft/in). Workflow 1 will
describe the steps necessary to create a plan/profile sheet.
Station range, drawing areas, and many other variables are
contained in the sheet library files eflhd_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 and
cannot be modified by the user.

The sheet library files for EFLHD projects are located on the
EFLHD network at:
M:\Cadd_resource_v8\Plan&Profile_Shts\

s For EFLHD employees, the unit correct .psl file will
f 4 be automatically attached while opening a design
file using the Project Configuration (*.pcf).

For consultants, EFLHD sheet library files are available through
the Cadd_resource_v8.zip download. Download the file and
extract the file to the server or local drive, keep the
Cadd_resource_v8 directory structure intact. The unit correct
-psl file will be attached when opening a design file using the
project configuration file.

STANDARDS FOR USE WITH X30 CRITERIA
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Clip Sheets and Motif Files

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.

Clip.dgn

Motif files

Creating a drawing to display the sheet boundaries will allow the user to
always have a visual representation of how each sheet will 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. To
create this sheet, create new design file and select the seed file
“Sur_ft2D.dgn” and reference the horizontal alignment design file
and profile design file into this new file. By referencing the overall
design back into the 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.

Motif files act as seed files for clipping plan and profile sheets. 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 then 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 then be used
to create each sheet. These sheets should be named Plan_motif.dgn
and Profile_motif.dgn. To create Plan_motif.dgn, create new design
file and select the seed file “ Sur_ft2D.dgn” and 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.dgn, referencing the profile
sheet into the motif file.

STANDARDS FOR USE WITH X30 CRITERIA
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Workflow 1: Plan/Profile sheets using GEOPAK

1. Open the Clip.dgn and invoke 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.

& Road Project: veq10(2).prj
s el el

“Working Directory: — m:\Projectsterfobpriwveq] 02 \prol_dev\CaADD
I \working dlignment Influence Funs

Select Defi Part i
“whorking Alignment | 102 st ] s 2 |ewer]

User praw Job & GO0 E]

E wisting
Ground
=T Draw Patterm

~ Existing Ground E wizting Ground ] Yertical
Cross Sections Profile ] Alignment
Coardinate | N " .i
Gearmstmy |
| Calculate Superelevation Fropozed a0

Shapes Crozs Sectionz _ Models

5l _ Superelevation
Harizantal
Aligrrment ] - -
Plan View |- | L I Cro;shSectlon
Design | = : eets
Flan Yiew T abular | -

Buantities Summaries

Flan & Profile Limits of Reports & =5
Sheets ' Construction Quantities

Figure 19-1: Project Manager

The example below is focused on clipping an English
project using 100 Scale Plan/Profile sheets.

2. 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:

100 SEF. P/F 1.00 100 Scale Seperate Plan/Frofile

20 DOUBLE PLAM - 1.00 20 Scale Plan/Plan —
20 PLAM/PROFILE - 1.00 20 Scale Plan/Profile

20 5EF. F/P 1.00 20 Scale Seperate Plan/Prafile

40 DOUBLE PLAM - 1.00 40 Sczale Plan/Plan ﬂ

Figure 19-2: Plan Sheet Layout Dialog
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3. From the pulldowns, select Settings > Sheet Layout
and adjust the Sheet Layout Settings as shown below
and press OK:

& Plan Sheet Layout: eflhd_Eng Sheets. psl QI:@
_ File  View -iettmgs Tools

T el ~ | [ 1000000 ft/in

Sheet Layout Settings

Sheet Lagout Progression:  Left to Right [Standard) "]

Profile Stair Stepping: @
5 & Clstomize with Mot Files b
ok Cancel

Figure 19-3: Sheet Layout Settings

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

& Plan Sheet Layout: eflhd_Eng Sheets. psl Q!TE]
File Wiew Settings Tools

______ o W B ) id [T < | [700.0000 A

Figure 19-4: Plan Sheet Layout Dialog

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

STANDARDS FOR USE WITH X30 CRITERIA
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Z Plan Sheet Layout: Sheet Composition

@tation Range: Outside In_fb

Clip

Marimum Drawing Area; | 145000 % 450,00

Harizontal: Wertical:
Station Range:

Active Drawing &rea; [ vaishle 140000% 45000

The dialog shown is settings for a 100 Scale PLAN/PROFILE
"sheet style”. Other "sheet styles” have been created for
English and Metric projects. The settings can be found at the
end of this documentation... To go directly there, click HERE.

<:_.'-j- 7 S Eyia \r- 3 _ s Eg ﬂ@

Fil=  Miew Settings Tools

Layout Sheets

Figure 19-6: Plan Sheet Layout Dialog

& Plan Sheet Layout: Layout Settings

Uobi [ Q Muliple Sheets *]

Part Tupe Dependency Alignment Offget rd otif File |
1 Flan Alignrment 0.00
2 Profile Alignment 0.00

< | ]

Begin Station: | 200+00.00 R 1 Extend: 0.oo
End Station: | 268+35.81 R 1 Eutend: 019 Layout & Sheats

Figure 19-7: Layout Settings
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7. 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.

8. 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 invoked.

Plan S5heet Layout: Plan Port Data

u Offzet: ] 0.0a

Muotif File: | M:\Projectsherfoiprvweg] 0[2]4prol_devsCADD W -mat Lo

Cancel

Figure 19-8: Plan Port Data

9. Select the correct Chain and the appropriate Plan
Motif file. Press OK. If the Motif File has not been
created, create Motif files using the second icon as
shown below:

Plan 5heet Layout: Plan Port Data
102 n Offzet: ] .00

Muotif File: | M:\Projectsherfolpriveq] 0[2]5proj_devsCADD YT -mat Q
Cancel |

Figure 19-9: Plan Port Data - Create Motif File

Motif file should be created from a “Sur_ft2D.dgn” seed file.
After creating the Motif file, make sure to attach the required
reference files.

10. 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 invoked.

STANDARDS FOR USE WITH X30 CRITERIA
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& Plan Sheet Layout: Profile (Port 2)

o

- Profile [1ata
Hl PROT1 v
Chair lm‘] |
Station: |

Elewation: 0.00

Harizantal Scale: 1.00

Wertical Scale; ! 1.00
S | 0.00

By DF
A I 0.00

Equation Treatment Mo Gap V!

- Profile Cell

Draw Cell by | IdentiyCel | Identity Prafile Port |

- Motif File

Q a

] % i Cancel !

Figure 19-10: Profile Layout

11. If a profile cell exist 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
manually enter in the required information.

12. Select the appropriate Profile Motif file. Press OK.
If the Motif file has not been created, create Motif
files using a “Sur_ft2D.dgn” seed file as outlined in

step 9.

13. 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.
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dob: [EOD Q. Multiple Shests ¥

Alighrent Offset | Motit Fils
01-motif_plan.dgn

Plan Alignment 000
2 Profile Alignment FR10Z2 oo 07 -matif_pro.dagn

1] | ]
Begin Station: | 200+00.00R 1 Ewtend: .00 L
End Station: | 268+35.81 R 1 E wtend: .00 L Layout 5 Sheets

Figure 19-11: Layout Settings

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.

14. Once the clipping shapes are placed, for extremely
curved chains and steep vertical curves it may be
necessary to modify the clipping shapes. To invoke
the Modify tools, use the Modify Sheets icon, from
the Plan Sheet Layout dialog, as shown below:

Z Plan Sheet Layout: eflhd_Eng_Sheets. sl A=

_File  Wiew Settings Tooks

=" id [100PLenN/PROFILE =] [100.0000 ft/in

Figure 19-12: Plan Sheet Layout Dialog
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Shape: [Sheet F1, Port 1 xlid

ceding Sheetz [T Slide Following Sheets

Left Station Mﬁw Extend: ﬁn‘ﬁﬁ Dynamic
Sheet Chord Dffzet: rﬁTEmHDH Dynamic

Additional Rotation about Left Station: ]W Dynarmic

Apply

Figure 19-13: Modify Sheet Layout-Plan

15. Ildentify the Sheet (Clipping Shape) to be modified
by clicking on the 1D button and then data pointing
the clipping shape or simply select it from the pick
list, via the down arrow.

& Plan Sheet Layout: Job: 600 Profile: P... [ ][5 |[X]

E g

O R

Slide Sheets

Left Station Vi ]EEIEI+EIEI.EIEIF|'I Eutend: i-EEI.EIEIEIEI Dunamic

Shape: [Sheet F1, Port 2 =lid

reding Sheets [ Slide Following Sheets

Apply

Figure 19-14: Modify Sheet Layout-Profile

3 -
f /

NOTE: 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.

STANDARDS FOR USE WITH X30 CRITERIA
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16. Use the Sheet Number Manager tool to number
sheet 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:

E Plan Sheet Layout: eflhd_Eng Sheets.psl ]ZL: |g]

File Wew 3ettings Tools

|Sheet Mumber Managerl

Figure 19-15: Plan Sheet Layout Dialog

2 Plan Sheet Layout: Sheet Number Manager

Edit Sheet Mumber |

™ Highlight Clipping Shape [ window Center Clipping Shape

Figure 19-16: Sheet Number Manager

17. 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.

18. 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:

STANDARDS FOR USE WITH X30 CRITERIA 19-10
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£ Edit Sheet Number X

W &dd Prefic | D

Compute Sheet Mumber By

Starting at Sheet Murnber "| 1

[ Append Alpha Suffis; |
_Uppercase 7|

1] Cancel

Figure 19-17: Edit Sheet Number

19. When OK is pressed the Sheet Number Manager
dialog will appears as shown below:

& Plan Sheet Layout: Sheet Number Manager

2 D2 102 212446 00 R 1 0 0000 226+98 84 R 1 00000
3 D3 102 226447 .00 R 1 0.0000 241409.80 R 1 0.0000 A
4 D4 102 239454 00 R 1 0. 0000 254407 04 R 1 0.0000 g
5 DS 102 253+26 00 R 1 0. 0000 267426 00 R 1 00000 2
& Dt 102 261487 .00 R 1 0.0000 268495.81 R 1  £91.1853 14
P2
1+
™ Highlight Clipping Shape ™ ‘“window Center Clipping Shape
Figure 19-18: Sheet Number Manager
20. 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:
Eile View 3Settings Tools
E25 = 4] id [ooFLen/PROFILE ) [100.0000 ft/in
Figure 19-19: Plan Sheet Layout Dialog
STANDARDS FOR USE WITH X30 CRITERIA 19-11
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& Plan Sheet Layout: Clip Sheets E|Eg]

i~ Output File

Directory: | m:AProjects\erfospriveeq] 0[2)4prol_dessCADD o]

Sheet Mame Prefis: | [D1.dgn
Orientation: m
Sheets per File: Model: [

Sheet Fange Begin: [D1 | End |DE =]

Labels and Annotations

D e L
Sheet Title: pfieques MNational ‘wildlife Refuge

Froject Mumbdl [SE PR ERFO-RRP 10[2)
Il Atk Line: A

™ Ausiliary Sheet Annotations . Bample

[T Create Digital InterPlat Plat Set
=il ] m:hProjectzherlfaipriveg] D2)wprol devhCADD

Figure 19-20: Clip Sheets

21. 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.

- NOTE: The software appends the beginning sheet
Y / number to the "Sheet Name ". You most likely will
have to rename this (or these) file(s) later .

22. Select Orientation to Rotate View. The sheet cell
and the view are rotated and the clipped graphics
maintains it’s coordinate grid intelligence, thus

allowing for labeling right on the sheet.

. NOTE: EFLHD policy to choose Rotate View, thus
f 4 not to loose coordinate grid intelligence of the clipped
graphics.

23. Select Sheet per File to total number of sheets,
thus sheet will be drawn in different models of the

STANDARDS FOR USE WITH X30 CRITERIA 19-12
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25.
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design file. EFLHD prefer to use all sheet shown in
different models of one design file.

Select the Sheet Range required from the pick list,

using the drop down arrows. Use
Manager Tool to renumber sheets

explained earlier.

the Sheet Number
to EFL specific

sheet numbering scheme, (such as D1, D2, D3....) as

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.

& Plan Sheet Layout: Clip Sheets E|§|@

Output File
Directany: [ m:\Projectsherfohprivweq] 0(2)spro]_deviCaDD O

Sheet Mame Prefis | [D7.dan

Orertaon gl Vien 3
Sheets per File: @

Model

Sheet Range Begin: [D1 »| End: [DE

Labelz and Annotations

I

.-l-—'—_'—‘_‘_‘-‘-l-.
Sheet Title: Rudegues Mational Wildife Refuge
Project Mumbdl [SE PR ERFO-RRP 10(2)

[ Auxiliary Sheet Annotations -

[~ Create Digjal InterPlot Plaot Set

WS, DEPARTMENT OF TRAMSPORTATION
FEDERAL HGHYAY ADMBISTRATIN
[EASTERN FEDERAL LANDS HIGHWAY DNISION
STERLING. VRGINA

PLAN & PROFILE

Figure 19-21: Clip

Sheets

Note: Keep 9 space between SE(Region) and PR(state), and
11 space between PR(state) and ERFO-RRP 10(2)[Project
Number]

STANDARDS FOR USE WITH X30 CRITERIA
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Table 19-1: English Sheet Styles

Sheet Style Scale Station Horizontal Overlap

(ft/in) Range (if using overlap
option)

100 Plan/Profile | 100 1400 25 Multiple of 25

50 Plan/Profile 50 700 12.5 Multiple of 12.5

40 Plan/Profile 40 550 15 Multiple of 10

20 Plan/Profile 20 280 15 Multiple of 5

100 Double Plan | 100 1400 25

50 Double Plan 50 700 12.5

40 Double Plan 40 550 15

20 Double Plan 20 280 15

100 Separate 100 1400 25 Multiple of 25

Plan/Profile

50 Separate 50 700 12.5 Multiple of 12.5

Plan/Profile

40 Separate 40 550 15 Multiple of 10

Plan/Profile

20 Separate 20 280 15 Multiple of 5

Plan/Profile

10 Separate 10 140 5 Multiple of 5

Plan/Profile

STANDARDS FOR USE WITH X30 CRITERIA
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METRIC Sheet Styles:

Table 19-2: Metric Sheet Styles

Sheet Style Station Horizontal
Range Overlap
1000 Plan/Profile 1000 350 10
500 Plan/Profile 50 700 12.5
400 Plan/Profile 40 550 15
300 Plan/Profile 20 280 15
100 Plan/Profile 100 1400 25
500 Double Plan 50 700 12.5
400 Double Plan 40 550 15
300 Double Plan 20 280 15
100 Double Plan 100 1400 25
1000 Separate 50 700 12.5
Plan/Profile
500 Separate 40 550 15
Plan/Profile
400 Separate 20 280 15
Plan/Profile
300 Separate 10 140 5
Plan/Profile
100 Separate 10 140 5
Plan/Profile

STANDARDS FOR USE WITH X30 CRITERIA
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Chapter 20: Quantities
Overview

Quantities are calculated by many different methods. The
type of quantity, its unit of measurement, and how it is shown
in the plans will dictate the method used to calculate it. Since
this is a CADD manual, this chapter will go through the
procedures used to calculate quantities using plan and cross
section drawings. A detailed description of each item to be
calculated, the means of calculation, and the accuracy needed
is reserved for another publication.

c\&?

CAUTION

These methods will only work if you use D&C
Manager to draw or set the symbology of the
elements you need to quantify.

This chapter is broken into two sections. Calculations in plan
view and calculations in cross sections. D & C Manager will be
used to calculate items in the plan drawing and XS Reports will
be used to calculate items in the cross section drawing.

Quantities in Plan Drawings

Three different types of quantities can be calculated in the

plan drawing: each, linear, and area. All of these will be
calculated using the computation tool in Design & Computation
manager. Most of the items that need to be calculated are set
up in EFLHD’s Design & Computation Manager database. So, if
you followed these standards while drawing each element,
quantity calculations will be easy. See the chapter on D&C
Manager for more information on drawing elements.

The D&C manager can be selected by picking Plan View
Quantities on Project Manager, or by selecting Design and
Computation Manager icon on the GEOPAK Main menu.

P %]

25

|
e Design & Computation Manager|

._.".IL X =
¥, )

Figure 20-1: D&C Manager Icon
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4

If you use Project Manager, GEOPAK will automatically set
Design & Computation Manager in Compute mode. If you
select Design & Computation Manager from the GEOPAK Main
menu, you will need to shift it to Computation mode by picking
the Compute button in the menu bar.

Z Design and Computation Manager =10l =|

File Edit Settings Favorites Help

B FERHE DR

& M:\Cadd_resource_v8sws_30Compute |s\DDBSAEnglishywd_ENGLISH.ddb
£1 CHAINS/PROFILES
3 MvBA Applications
£33PC
23 Pay_items

Figure 20-2: Compute Icon

ThIS WI|| pop up the following two dialog boxes.
er =lof x|

File Edit Settings Favorites

m-dﬁag@:

@@ M:A\Cadd resource_wB'_30WStandards\DDBSAE nglizh"8_EMGLISH.ddb
23 CHAINS/PROFILES

£ MVBA Applications

=3 3PC

& Pay items
23 Division_100
£ Division_200
{21 Division_300
1 Division_400
(23 Division_500
(27 Division_&00

3 Define_dan

Figure 20-3: Select Item for Computation

& Plan Quantity Computation

Jobe [470 R Edents | View *| Inside ¥

B azeline Reference

Chain ™ |35HEV3 - ‘[Z§ W Begin Station: | 1+000.00  +
W Range: [100.00 [ EndStation: | 4+409.11  «és

[+ Hilite During Computation l Compute Quantities |

Figure 20-4: Compute Dialog
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The first dialog box will allow you to select the items to be
calculated. The second dialog box sets up the parameters for
calculating and reporting the quantities. The following
workflows will explain the processes for calculating quantities
in each of the three types: each, linear, and area.

Examples of quantities to be calculated in units of each are,
manholes, trees, lights, survey monuments, etc. The following
workflow will guide you through the calculation process.

Workflow 1: Calculating “By Each” Quantities

1. Select item or items that you want calculated
using the D & C Manager item list. Double-clicking
on the item to be calculated will populate
collection box at the bottom.

= Design and Computation Manager |'._ 'E|[E|
File Edit 3Zettings Favorites Help

B id ?{_ﬂ, .'?h

[ Diivisior_600 A
[ 60104 - Concrete Headwalls
£ 602071 - Pipe Culverts J

[0 60203 - Arch/Ellip Pipe Culy
(231 60206 - End Sections

[0 60208 - End Sec, Ach/Ellip
[ 604071 - Manhale

i [MH Manhole

MH M anhole

Figure 20-5: Item Selection

2. Make sure the Job Number and Chain Name are
correct. Set the Extents to View, Fence, or Active
Design File. Pick Compute Quantities.

& Plan Quantity Computation E|§|@
Job: [T00 X Exents | View | inside |
B azeline Reference
Chain | [BL =] [§¥ W BeginStation: [1+000.00 «s»
W Rangs: [10000 W  EndStation: [11+740.50 s

[+ Hilite Diuring Computation il Compute Quantities |

Figure 20-6: Compute Dialog

3. This will bring up the following dialog box:

20-3
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= Computation Results |’._||E|rg|
Fay ltem Mame Dezcription Quantity | Unit Ewport |
BO20EF 150mm pipe end section 4.0000 Ea
Euport Fomat: tem Repart ¥ || Q. Create ¥| | Ewport I

J Display

Figure 20-7: Computation Results Dialog

4. To get an itemized calculation (Station and Offset
to each item), change the Export Format from
Item Report to Comp Book, then give it an output
file name to look like the following:

F= Computation Resulis

[tem Description Cuantity | Uit E wport |
BO201H 12" Pipe culvert 334.00 LF

E:-:pu:urtFu:urmat Comp Book, v||FI'IZ"-.P[DiECtS"-.YDU[_P[DiI Q, Create
| | J Dizplay

Figure 20-8: Computation Results Dialog for Comp Book

5. Pick Export. The following report will be created:

e = = = =

Date: 12,/10,/2004 2:11:14 PM Page Mo. 1

File Mame:C:“FHwANpipe. cmp

Item: 6020&6F

pesc: 150mm pipe end section unit: Ea
+o———- - 1 - - } - - — +
| Baseline | station | offset | Morthing | Easting | quantity |
+o———- - } - f—— - } - B Tt +

BL | 1+844. 08 | -5.93 | 523688.6999 | 1597464, 3486 | 1.00

BL | 1+840.01 | 23.69 | 623660.1813 | 157446, 0967 | 1.00

BL | 2+016.04 | -11.69 | 523611.12593 | 167617, 2084 | 1.00

BL | 1+992.12 | 22.47 | 523590, 5959 | 157580, 7046 | 1.00
+o———- - - - - - - B et e +
| Item Total: 4 unit: EA 4.00 |
- - - - - - - B e L +

Figure 20-9: Output

Examples of linear quantity calculations are fence, gutter,
guardrail, etc. The following Workflow will guide you through
the calculation process.

Workflow 2: Calculating “Linear” Quantities

1. Select item or items that you want calculated
using the D & C Manager item list.

20-4
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4 Design and Computation Manager

File Edit Settings Favorites Help

= id ?—_ﬂ, .'?h *

B170NDDAR Guardrail system SETE j
[0 B1702 - Guardrail Terminal
[ 61901 - Ferce

613014 Fence, woven wire type

1901BC Fence. barbed wire type. 3 strand
E13MBD Fence, barbed wire type, 4 strand J

B1901C Fence. chain link type

E19010 Fence, split rail wpe ﬂ

E1901EC Fence, barbed wire type, 3 strand
E1701 DA C Guardrail spstem G4, type 1, class A (wood poztz) m

Figure 20-10: Multiple Item Selection

2. Make sure the Job Number and Chain Name are
correct. Set the Extents to View, Fence, or Active
Design File. Pick Compute Quantities.

& Plan Quantity Computation E|E|®

Job: 100 Q. Estents:  Active Design File ™ | Inside ™ |
B azeline Reference
Chair "l BL - ‘[I§ W Begin Station: | 1+000.00  +&+
V¥ Fange: |100.00 W  EndStation: | 11+740.80 +&+
[+ Hilite Diuring Cormputation bl | | LCompute Lluanbbies |

Figure 20-11: Compute Dialog

3. This will bring up the following dialog box:

s Computation Results |’._||E|E|
Fay ltem Mame Description [uantity | Unit Ewport |
E17001DAAC Guardrall spstem G4, type 1, class A (w.. 3120000 M
E1901BC Fence, bartbed wire type, 3 strand 134.0000 M

Export Format:  Comp Book ¥ [ [linear.cmp Q, Create ¥
| [ J Display

Figure 20-12: Computation Results
4. Set Export Format to Comp Book and add a file

name. Pick Export, get the following output file:

20-5
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| bate: 12,/10/2004 2:29:58 PM Page No. 1
LINEAR MEASUREMENT COMPUTATION
Pay ITem MO, 6L1F0LDAAC unit:m File wame: 1inzar.cmp

|Pay Item Wame: Guardrail system G4, type 1, class A (wood posts) m

|

| |

| | [EEGIN] | [E n D] | [ORIGINAL] | [FImwnalLl |over /| |
| | | | under | Remarks |
| Baseline | station | offset | station | offset | Gross |Deduct| Met |Gross |Dpeduct|net | Run | |
| | | | | | Lengt | Length |Length| |Length| | |
| | | | | | | | | | === |
| BL | 1+530.30] -22.1%9] 1+846.36] -40.26] 312.00] w©.o00] 312.00] | | | | |
| Totals unitm | 312.00] wo.oo0]  312.00] | | | | |
Date: 12/10/2004 2:29:58 PM Page No. 2

LINEAR MEASUREMENT COMPUTATION
Pay ITem MO, 61901BC unit:m File wame: 1inzar.cmp

|Pay Item Wame: Fence, harbed wire type, 3 strand

| [EEG I N] | [E n D] [0DRIGINAL] | [FInaL] |aver /|
| | | under | Remarks
Baseline | station | offset | station | offset
| | | | Length | | Length |Length| |Length| |
| | | || e e e e e
BL | 1+870.30] 17.80] 2+003. 26| 20.51

Page Totals Unit:Mm 134.00] 0.00]| 134.00]

|
|
|
|
| | | | |
| 14,0 o.oo]  13d4.00] I |
| | |
| I |

Totals unit:m

|
|
}
Gross |Deduct| Met |Gross |Dpeduct|net | Run | |
|
|
|
|
134.00] 0.00] 134.00]| |

Figure 20-13: Output

Notice, in the example above, multiple quantities
were calculated at once. You can add the items that
you need calculated in the collection box by double
clicking on it. If you want to remove an item from
the collection box, simply double click on it in the
box.

N,

Examples of area quantities that are calculated in the plan
view are, sidewalk and concrete pavement. Since GEOPAK
uses shapes to calculate areas, area quantities are not quite as
simple as the “By Each” and “linear” quantities, but once you
get used to it, it is a time saver. The following Workflow will
guide you through the process.

Workflow 3: Calculating “Area” Quantities

1. Highlight the item you want to calculate, then pick
the Shape button on the menu bar.

File Edit Settings Favorites Help

=i id :{ﬂ, .? IE

£ 60903 - Stone Curb ﬂ

(221 60905 - Asphalt Concrete Curb
£ 60909 - “Wheelstop
[ B1507 - Sidewalk,

B1501C Stone sidewak, J
B1507D Brick. sidewalk ﬂ

Figure 20-14: Place Shape Icon
2. The following dialog box will come up.

20-6
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£ 615014 Asphalt concrete side..

! Automatic
D
Radius: [5.000000  Tolerance: Inmunn A

Figure 20-15: Place Shape Dialog

The correct level symbology will be automatically
input. The Automatic button has three choices:
Semi-auto, Automatic, and exclusive. Semi-auto
will allow you to pick the items you want to create
the shape with, Automatic will create a shape
around a point that you pick inside your area, and
exclusive will create a shape where you want to
exclude an area such as a planter in the sidewalk.

3. The two methods that you can use are Automatic
and Exclusive. Exclusive is used when there is a
deduction from the area, for example a planter in
the middle of a sidewalk. Automatic is used when
there is no need for deduction. The easiest
method is Automatic; the tolerance and radius
values can be adjusted if automatic is not
working. Pick Draw and pick a data point in the
middle of the area that you want the shape in.
GEOPAK will draw the shape. When you pick draw
with Exclusive, GEOPAK will prompt you to pick a
data point inside the outside shape. Once you
pick that data point, GEOPAK will highlight the
outer shape and then prompt you to pick inside
the inner shape to deduct. Once that data point is
selected, GEOPAK will draw the shape with the
hole in it.

4. Go back to Plan Quantity Computation dialog box,
Pick Compute Quantities and the following dialog
box will appear.

= Computation Results E],_

Pay ltem Mame | Description | Quankity | Unit | Expart |
G501 Azphalt concrete sidewalk 24490000 2 i
Export Format: _Comp Book ""I | linear. crp Q,  Create "'"| Export I
B | Phasze: |DesignEstimate ;I Dizplay |

Figure 20-16: Compute Dialog
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5. Change the Output to Item Report and pick
Compute. The following report is what will be
produced.

Pay Items List
Date:lz/10/2004 2:53:57 PM File Mame:area.cmp

Item ho. pescription unit auantity

615014 2445, 000

Asphalt concrete sidewalk

Figure 20-17: Output

GEOPAK can also calculate volumes and weights of items such
as pavement and base course. But because the pavement and
base course have edge tapers, these quantities are more
accurately calculated using a spreadsheet or in the earthwork
run.

Quantities in Cross Sections

Besides Earthwork, surfacing, pavement removal, and topsoil,
the cross sections are used to calculate seeding and clearing.
The earthwork and topsoil calculations will be covered in
another chapter. This chapter will provide workflows that
show you how to calculate the other two quantities.

Workflow 4: Calculating “Clearing” Quantities

1. Open your cross section file and access the XS
Reports dialog box. This can be done by pressing
the Reports & XS Quantities button in the bottom
right hand corner of Project Manager, or by
pressing Applications>=GEOPAK ROAD=>=Cross
Sections>Reports,

20-8
3/27/2007



EFLHD CADD Standards Manual
Chapter 20 — Quantities

o/

Applications  Window  Help

GEOPAK
GEQPAK DRAIMAGE

g

Project Manager

GECPAK SURVEY
GEOPAK WATER SEMER

Ackive Chain Conkral
GECQPAK Element Attributes
GEQPAK 3PC Adhoc Attributes

3
3
3
GECPAK SITE 4
2
2

User Preferences
Geometry 4

Design & Computation Manager

Quankity Manager

Plans Preparation 3
DTM Tools
3D Tools »
{ Mavigatar
| kilities P Process Cross Seckions
Help Draw Cross Sections from Surfaces

Draw Cross Section Tabular Data

fibout GEOPAK Draw Ancillary Features

Cross Section Labeling

Beports

Earthwearks

Limits of Zonstruckion
Drave 25CELL

Superelevation Shape Manager Tools

Draw Patterns by Station Range
Draw Patterns From Cross Sections

Cross Section Sheet Composition

Figure 20-18: Accessing Reports

or by pressing the XS Reports button on the main
cross-section palette.

Cross Sections []

LBl sl-# E L B

|Cr|:|ss Section Repu:urts|

=N

#5200

Figure 20-19: Reports Icon

2. This will bring up the following dialog box.
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Bxs.. 0K

Clearing

Clazure

DTH Input

DT Prop 30

HEC-2

HEC RaS

kulti-Line

R adial Staking

RT40

Seeding

Slope Stake

Staking Detail

W5PRO

|
|
|
|
|
|
|
Profile Grade |
|
|
|
|
|
|
|

#5 List

[ Hilite

Figure 20-20: Reports Dialog

Press User=>Preferences to bring up the following

dialog box.

= Report Header Q|E|E

File:
¥ Date Mo/Dapfrear |
W  Master Headerl |Project Murmber
W  Master Header? | Foad Name
r |

W Mumnber Page

Radiuz of Dizplay Circle: | 00200000

Tolerance | 0100000

W iAdjust Output File Estension Accarding to Fepart:

Figure 20-21: Report Settings

4
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3. This information will be put at the top of the
quantity report. Include the Project Number in
the Master Header 1 space, and the Road Name in
the Master Header 2 space.

4. Press the Clearing button in the XS Report dialog
box.

User

Blue & Red Top |

I P z iEléi'r'i'r'ié ............. 1

Clozure |

FiThd Lo ik I

Figure 20-22: Clearing Button

5. This will bring up the following dialog box. Make
sure you check the Beg Station and End Station to
ensure that they are the stations you want. For
multiple station ranges, the report may need to be
run multiple times. The symbology for the
Existing Ground will not change (lv =
X _E_Ground_XS, co =4, wt = 0, style = 2), and
the symbology for the Proposed Ground should
allow GEOPAK to trace completely across from the
left catch point, over the top of pavement to the
right catch point. To view the seJected symbology,

pick the symbology button T O next to either
Existing Ground Line or Proposed Finished Grade.
Cut slope rounding, Additional Clearing in Cut, and
Additional Clearing in Fill should match what is
shown in the typical sections. Each project may
have different values. However, typical values are
3.0 m or 10 ft. for Cut Slope Rounding and the
Additional Clearing in Cut and Fill should be set at
1.0 m or 3 ft. The increment is set at 500 m or
1000 ft.




EFLHD CADD Standards Manual
Chapter 20 — Quantities

& Clearing Report '._||E|[z|
Job | 470 Cur5ta 1+150.00R 1
Chain [BBAEVZ  ~|
BegSta 1+150.00F 1 1+150.00F 1
EndSta 11+ERB8ER 2 11+658.85 R 2
Exizting Ground Line _T ______ - Display |
Propozed Finish Grade e - Dizplay |

[¥ CutSlope Founding En
V Addtional Clearingin Cut  [1.000000
v Additional Clearing in Fill [1.000000
™ Min Clearing Width [0oooooon

Incr ™| Sub Evwery | 500.0000 First Sub At | 1+030

E scept Width | Additional Distance Via Station |

[~ Pause on Each 5

@SSO File | 35rew3.clr File

Apply |

Figure 20-23: Clearing Report Dialog

The Except Width can be used to subtract out the
existing pavement width. EFLHD typically does not
subtract the existing pavement out, but this can
be used if needed. Press the Except Width button
to get the following dialog box

& Exce ption Width E“E|®

File

Beqin Station End Station fidthy

1+030 116+58.86r2 B.00

[1+020 [116+58.85 2 | £.00

Figure 20-24: Exception Width

6. Fill in the beginning station, endirl1g station, and
width, then press the add button .

7. Type in the filename for your output, then press
Apply. The following output file is produced.

20-12
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07,/30,/2004 Project Mumber Page# 1
Road Mame
CLEARING REPORT
CUT SLOPE ROUNDING = 3.0000 FT
ADDITIONAL CLEARING IN CUT s 1.0000 Ft
ADDITIONAL CLEARING IM FILL = 1.0000 Ft
MIMIMUM CLEARING WIDTH s 0.0000 FT
SUBTOTALS EVERY 500. 0000 Ft. BEGIMWING AT STATIOM 10+80.00 METHOD IMCR
ADDITIONAL CLEARING LEFT SIDE = Ft
ADDITIONAL CLEARTNG RIGHT SIDE = 0.00 Ft
STATION CLEARING DISTANCE EXCEPTION AREA SUBTOTAL AREAS
LT RT WIDTH SF SF ACRES
11+50.00 R 1 5.57 7.28 0
0. 00 136
11+60.00 R 1 7.21 7.13
0. 00 306
(file condensed to fit information into examplel)
0. 00 843
194+40.00 R 1 34,56 7.95
0. 00 877
159+60.00 R 1 36,97 8.19
0.00 531
15+80.00 R 1 358,24 8.60
0.00 561
204+00.00 R 1 38,81 G.44 12495 0. 2868 CaCCuM 5F 21184.0000 0
DEDUCTED AZRES = Q. 0000
TOTAL SF = 21184 . 0000
TOTAL ACRES = 0.4863

Figure 20-25: Output

Workflow 5: Calculating “Seeding” Quantities
1. Follow steps 1 through 4 in workflow 4.

2. Press the Seeding button on the XS Report dialog
box.

| iEeeding

Slope Stake

Staking Detail

WSPRO

%5 List
™ Hilit=

Figure 20-26: Seeding Button

3. This will bring up the following seeding dialog
box. The elements are the same as the clearing
report with some additional needed information.
The Candidate Seeding Element section needs the
symbology of the slopes that will be seeded
(typically the cut, fill, and ditch foreslopes).
These are the slopes that will be seeded. The Max
allowable slope can vary on each project. This

20-13
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slope will be determined during the project, but
for preliminary quantity calculations, you should
use 1V:2H as the max allowable slope.

& Seeding Report E|E|E
Job [ 302 CurSta  1+150.00F 1
Chain | 36REY3 j Report Decimal 2 ™
BegSta 1+150.00F 1 1+150.00FR 1

End5ta  11+658.85R 2 4+000.00

-

Ezisting Ground Line . e +| Display |

-

Propozed Finish Grade . y i A Display |

Candidate Seeding Elements T-ﬁm Display |

W MaxAllowable Slope [1.0000 - [20000  Rize:Run "’l
[~ Subtotal Split Slope | 0.0000 | 0.0000

Incr "’lSuI:u Ewery | 500.0000 First Sub At | 1+030
Scale Factor [1.00000  abef %

ByPasz Segments | Additional Digtance Yia Station |
[~ Pause on Each x5 Additional Distance ... |
A5C1 File | 3Brev3.ser File

Apply |

Figure 20-27: Seeding Report Dialog

4. Pick the Additional Distance button to bring up the
following dialog box.

& Additional Distance Continue E|E|@

[+ R ounding Dist From Cut | 3.000000
[ Additional Seeding ln Cut | 1.000000
v Additional Seeding In Fill | 1.000000
[ i |

Figure 20-28: Additional Distance

5. Fill in the appropriate values. They should be the
same as the Cut Slope Rounding and Additional
clearing in fill values used in the clearing report.
Type in the output file you want GEOPAK to write
the quantities into and press Apply. GEOPAK will
produce the following file.

20-14
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4

[N
07./30,/2004 Project nNumber Page# 1
Road name
SEEDING REPORT
MWUMEER ©OF LEFT CUT SLOPES TO BE EBEYPASSED =0
MUMBER OF LEFT FILL SLOPES TO BE BYPASSED =0
MUMBER OF RIGHT CUT SLOPES TO BE BYPASSED =0
MUMEER ©OF RIGHT FILL SLOPES TO BE EYPASSED =0
ROUNDIMNG DISTAMCE FROM CUT SLOPE STAKE = 3.00 Ft
MAXIMUM ALLOWABLE SLOPE FOR SEEDIMNG/SODDING 1.0000  / 2.0000 Rise over Run
ADDITIONAL SEEDING LEFT SIDE = 0.00 Ft
ADDITIOMNAL SEEDING RIGHT ESIDE = 0,00 Ft
ADDITIONAL SEEDING IN CUT = 1.00 Ft
ADDITIONAL SEEDIMNG IM FILL = 1.00 Ft
SUBTOTALS EVERY 500.0000 Ft BEGIMNING AT STATION 10+80.00 METHOD INCR
SCALING FAZTOR = 1. 00000 WITH LABEL [ 2F 1]
STATION SLOPE DISTANCE AWERAGE SLOPE DIST ARE A SF SUBTOTAL A R E A SF
LT RT LT RT LT RT EOTH LT RT BOTH
CTOTALD
11+50.00 R 1 Q.00 0,00 4] o] Q
r 0,007 1.37 0. 60 14 a 20
11+60.00 R 1 2.73 1.20
i 3.93) 3.095 1.34 79 27 106
11+80.00 R 1 5.17 1.48
r G.R5] 9,31 1.33 186 27 213
(file condensed to fit information into examplel
5,957 2.25 3.590 45 78 123
15+80.00 R 1 2.25 4.10
5.35) 2.25 4,53 45 ol 134
20400.00 R 1 2.25 4,595 1675 1el7 3293
¢ 7,200
TOTAL LEFT RIGHT BOTH
SF= 4203, 0000 3235.0000 74471 . 0000
ACRES= 0. 09465 0.0743 01708

Figure 20-29: Output

20-15
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Chapter 21: Reports '

Introduction

GEOPAK uses the 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 staking details, slope stake reports, and
red and blue top reports. The following sections will describe
the processes used to create each of the reports.

GEOPAK progresses from left to right across each cross
section while preparing each report. To do this, the user will
need to provide the level symbology of the existing ground
and all the proposed elements required to progress through
the points and lines, to be reported on, completely across the
cross section.

These reports will be placed in ASCII files for ease of printing
and electronic transfer.

Workflow 1: Access Cross Section
Reports

1. While in the cross section file, open the
Project Manager Dialog Box.

2. The Reports & XS Quantities button is located
at the bottom right.

STANDARDS FOR USE WITH X30 CRITERIA i
3/27/2007
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& Road Project: FHWA. prj

File Remember Options
YWorking Directory: — meWProjects\vour_ProjecthRoadwaysDesign Weze i Job #1010 N

v ‘“working Alignment [nfluence Runs

Select Defi Port Wi
WWorking Alignment  Main ki | Sine o IEWEI’|

Esisting
Giround Existing Ground Existing Ground | Vertical
Diraws Pattern . . i
Crogs Sections Praofile | Alignment
Coordinate
Geomety
Calculate Superelevation Froposed a0
Superelevation Shapes Crozs Sections Models
Haorizontal
Alignment
Plat Wiew E arthuwark ErDEShSetc:hon
Deszign EEls
Flan iew T abular
[uantities Summaries ~ [ N\
Plan & Profile Lirnits of Feports & %5 |
Sheets Construction Quantities

Figure 21-1: Accessing Reports from Project Manager

STANDARDS FOR USE WITH X30 CRITERIA .
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3. The XS Reports dialog box will appear.

User

Clearing

Clozure

DTk Input

0Tk Prop 30

HEC-2

HEC RaS

Fulti-Line

R adial Staking

RT40

Seeding

Slope Stake

Staking Detail

W5PRO

|
|
|
|
|
|
|
Profile Grade |
|
|
|
|
|
|
XLt |

[ Hilite

Figure 21-2: Reports Menu

Alternatively, reports may be accessed outside of Project Manager by
selecting Applications>GEOPAK ROAD>Cross Sections>Reports,
as shown below.

STANDARDS FOR USE WITH X30 CRITERIA .
3/27/2007
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Applications  Window Help

1 GEOPAK » - @ - e T’:‘;:‘T ' ||
_  GEOPAK DRAINAGE v :
? GEOPAK ROAD Tools
| coscamer | Erofct Marager _
1 Active Chain Control
GEOPAKWATERSEWER  *  ropaK Blement Attributes
GEOPAK 3PC Adhoc Attributes

|User Preferences

Geometry 3
Design & Computation Manager
Quantity Manager

Plans Preparation 3

DTM Toals

3D Tools »

Utilities P Process Cross Sections

Help Draw Cross Sections from Surfaces
Craw Cross Section Tabular Data

About GEOPAK

Draw Andllary Features

Cross Section Labeling

Earthworks
Limits of Construction
Draw XSCELL

Superelevation Shape Manager Tools

Draw Patterns by Station Range

Draw Patterns from Cross Sections

Cross Section Sheet Composition

Figure 21-3: Accessing Reports

Report Headers

All reports will require a header to describe the project and report type.
The header can be modified by picking the User>Preferences button
at the top of the XS Report dialog box. This will bring up the Report
Header dialog box.

STANDARDS FOR USE WITH X30 CRITERIA
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& Report Header g|ﬁ|@

File

W Date: Mo/Dap/rear |
W  Master Headerl | Project Murmber
W  Master Header? | Foad Mame

r |

v Murber Page

Tolerance | 0.100000
Radiuz of Digplay Circle: | 0.200000

W Adiust Qutput File Estension According to Beport

Figure 21-4: Reports Settings

The date, first two master headers and page number should be
marked. The first master header should have the complete project
name and number, i.e. Nevada Forest Highway Project FH 24-1(1).

The second master header should have the name of the road. The
tolerance should be around the values shown. If GEOPAK stops at
many cross sections these values can be adjusted.

The File pull down menu will allow you to save this

i information to a text file. If you are working on more
than one project, you can easily import the correct
information on subsequent runs.

Keep in mind that the Radius of Display Circle needs
to be less than the smallest line segment on the
proposed cross section. If the smallest line
segment is the top of curb and it is .15 m (6 in.) then
the Radius of Display Circle needs to be .1 (.25 ft.).

N,

STANDARDS FOR USE WITH X30 CRITERIA

21-5
3/27/2007



EFLHD CADD Standards Manual
Chapter 21 — Reports

q
Staking Detail Report

The Staking Detail Report is used to locate the catch points at each
section. The Staking Detail button is located third from the bottom on
the XS Report dialog box. When selected, you will get the following
dialog box.

=y Staking Detail Report

Job [E25 CurSta 1+150.00F 1
Chain [G0SG45  ~|
BegSta 12+82000R 1 [1+15000R1
EndSta  Z2+0B9.36R 1 [4+000.00

o

Existing Ground Line e : Digplay |

o

Proposed Finish Grade . T - Diisplay |

[~ Pauze on Each x5 Federal Highway Format "|
@S File? | staking sdr File

Apply |

Figure 21-5: Staking Report Dialog

To set the symbology values for the Existing Ground Line and

Proposed Finish Grade, pick the symbology button o S to get
the following dialog boxes:

F=y Existing Ground Line g|ﬁ|@
r |

W Lv Mumbers: |56
[+ Colors: |4
v Shles: |2
M wWeights: [0

I O Y |

Dizplay | Rezet

Figure 21-6: Existing Ground Line

STANDARDS FOR USE WITH X30 CRITERIA B
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& Proposed Finish Grade E|E|@
r !

W Ly Mumbers: [4.10
[+ Colors: [4,10,16
v Shles: |0

Vi Weightz |1

b atch | Dizplay | Rezet

I

Figure 21-7: Proposed Finish Grade

The buttons to the right of the data field allow the user to select the
values to populate the data field. The Reset button clears the values
that populate the fields, Display highlights the elements that meet the
criteria, and Match allows the user to pick the elements to include in
the selection set. 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.
The values shown in the Proposed Finish Grade are only for a
- standard ditch or fill section. There will need to be additional
z symbology added to the Proposed Finish Grade section if
retaining walls and other elements are added to the cross
sections.

Slope Stake Report

The Slope Stake button is located above the Staking Detail button.
When selected, the following dialog box will appear.

E Slope Stake Report E]li|@

Job [E25 CurSta  1+150.00R 1
Chain [G05G45  ~|

BegSta 12+82000R1 1+150.00R 1
EndSta  22+069.3ER 1 4+000.00

Existing Ground Line T-'hm‘l Display |
Propozed Finish Grade T-"\m"—?l Dizplay |

v Reference Hub

[T Pauze on Each 5
Cell Name | ARWHD| FHwW Ver1
A5 File | staking. ssb File

Apply |

Figure 21-8: Slope Stake Report Dialog
STANDARDS FOR USE WITH X30 CRITERIA .
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The values in the Existing Ground Line and Proposed Finish Grade
sections will be the same as used in the Staking detail Report. The
only difference is the addition of the Reference Hub. This is the cell
used to indicate the location of the reference hubs on the cross
section.

Make sure you use FHWA Ver 1. Not FHWA Ver 2.

Red Tops Reports

Red Tops reports indicate all breakpoints at the top of subgrade
between the hinge points. There are two reports that are needed; the
standard Red Top Report and the XYZ Red Top Report. The Blue &
Red Top button is at the top of the XS Report dialog box.

# Blue & Red Top Report E“E|@

Job [625 CurSta 1+150.00F 1
Chain [E05G45 |
BegSta  12+820.00F 1 [1+18000R1
EndSta 22+069.35R 1 [4+00000

Existing Ground Line l_/q*\J Diizplay |

Propozed Finish Grade /q“\ Display |

[~ Span |
Text | [ Pause onEach x5
r EEa
Red v |[Fed Topt _File_|
Apply |

Figure 21-9: Blue and Red Top Report Dialog

Again for the Red Tops, use the same level symbology as for the
Staking and Slope Stake reports. The only information that is needed
is in the Text button. That will bring up the following dialog box:

STANDARDS FOR USE WITH X30 CRITERIA .
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& Blue & Red Top Text Set E]E)X]
File
Test Header Label Point Mumber | Feature D escription Store in GPK.
20 Centerline L ]
21 Shoulder M
27 Edge N th
X
Teut |27 Stare in GPE.
[~ Store in GPK
Header Label [Edge
——
——

Figure 21-10: Report Text Set

The text is in the cross section at the point that you want reported.
The Header label is how the report will label that point. To add a point
to the list simply type in the text you want reported on and the label for
that text and hit the add button 9. If you want to change the header
or text, highlight the line you want changed and GEOPAK will put the
information in the Text and Header Label spaces, make your

modifications and hit the modify button . To delete a label,

highlight the line to delete and pick the Delete button hat .

° You can save this information for future use by
Z picking the file button at the top of the dialog
box.

Make sure the Red button is shown in the Blue & Red Top report
dialog box and hit Apply.

The XYZ Red Top Report is the same as the Red Top Report, just
change the button that says Red to XYZ.

To differentiate the XYZ Red Top Report from the XYZ
® Blue Top Report, go back to the user button on the
l XS Report dialog box and add Red Top XYZ Report to
Master Header 3.

Blue Tops Reports

Blue Tops reports indicate all breakpoints at the top of base course.
There are two reports that are needed, the standard Blue Top Report
and the XYZ Blue Top Report. The Blue & Red Top button is at the
top of the XS Report dialog box.

STANDARDS FOR USE WITH X30 CRITERIA p
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& Blue & Red Top Report g|§|@
Job | B25 CurSta 1+150.00F 1

Chain [G0SG45  ~|
BegSta 12+820.00R 1 T+150.00 R 1
EndSta 22+0B3.36R 1 #+000.00

Existing Ground Line F/Q“\J Dizplay |
Proposed Finizh Grade P/q*\*l Dizplay |

[ Span |

Teut | [ Pausze on Each x5
- TETLE |
Blue |[EBlue Top.biy M
Apply |

Figure 21-11: Blue and Red Top Report Dialog

For the Blue Tops, use the level symbology for 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 only information that
is needed is in the Text button. That will bring up the following
dialog box:

& Blue & Red Top Text Set

Test Header Label Pairt Mumber | Feature [lescription Stare in GPK.
I Centerline \ &1
11 Shoulder M
17 Edge N
X
Text [17 Store in GPK
[~ Store in GPK.
Header Label [Edge
——
——

Figure 21-12: Report Text Set

The text is in the cross section at the point that you want
reported. The Header label is how the report will label that
point. To add a point to the list simply type in the text you want
reported on and the label for that text and hit the add button. If
you want to change the header or text, highlight the line you
want changed and GEOPAK will put the information in the Text
and Header Label spaces, make your modifications and hit
modify. To delete a label, highlight the line to delete and pick
the Delete button.

STANDARDS FOR USE WITH X30 CRITERIA
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Make sure the Blue button is shown in the Blue & Red Top
report dialog box and hit Apply.

The XYZ Blue Top Report is the same as the Blue Top Report,
just change the button that says Red to XYZ.

To differentiate the XYZ Red Top Report from the XYZ
Blue Top Report, go back to the user button on the XS
Report dialog box and add Blue Top XYZ Report to
Master Header 3.

There may need to be an occasion when yellow top
reports are needed. There is a button for yellow tops and
the process is the same as both the red and blue tops.

STANDARDS FOR USE WITH X30 CRITERIA
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Creating PS Files Using Print/Plot

1. Get into Microstation and call up the

Print/Plot dialog using the Microstation

pulldown menus. (File = Print/Plot)

& Print (pscript_ebid.plt)
File Configuration Settings PenTable

S @ HZH 1
General Settings

Area Wiew |

Wiew:  Wiew 1 il

Pen Table:

Calar: Full calor bl

Printer and Faper Size

Bertley Diiver ™ Q@

Faper, |[PORTRAIT ]
s [10.700 in. Y |1EF00 in

| Rotate 90 cw "l

Print Scale and Size Print Pozitian

1 in. [paper] to 2429.1023 M [dan) # Origin:

Prirt Seale: [242971022 Q, 1360 in
% [7.979 v [16.700 in. IV Auto-center

W Show design in preview é,

" Origin:

0.aaa ir.

Figure 22-1: Microstation Print/Plot

STANDARDS FOR USE WITH X30 CRITERIA
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2. Select the PostScript Plot Driver File.
The appropriate PostScript plot driver is
pscript_ebid.plt. (Click here to download latest
version of pscript_ebid.plt)
The currently selected plot driver is displayed
in the Plotter: field located at the top of the
dialog. If pscript_ebid.plt is not the current
plot driver, then click on File > Select Bentley
Driver.

_|Eie Configuration  Setting:
Page Setup...

Preview
Print...

3. Locate pscript_ebid.plt, and select it. For
EFLHD employees It will be in
d:\Bentley\Workspace\system\plotdrv\post
script\

A pen table (date.tbl) that places the date,
time, and file name along the left edge of any
of the standard sheet borders is
automatically attached when you select the
pscript_ebid.plt plot driver

|Select Printer Driver File

[ M
[ Cadd_resource_vwa
== 30
[ Standards
[ Platting
= plt_Ipt2

MSF R BntchD atah

Figure 22-2: Select Plotter Driver
STANDARDS FOR USE WITH X30 CRITERIA
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4. Set a fence around the plan sheet and select
Fence as the Plot Entity.
Generally the fence should be snapped to
exactly the same points used for plotting
hard copies of the plan sheets.
Make sure that Fence rather than View appears
in the General Setttings portion of the dialog.
Pick the View button to change to Fence if
necessary.

~ aeneral Settingz

frea: b View
Wi Fit &l

Fit b azter
Pen T

Fence
Sheet

Figure 22-3: Select Plot by Fence

5. Select the sheet orientation (landscape or
portrait) to match the orientation of the
sheets in the design file. The sheet in the
Orientation box should reflect the option
chosen.

6. Make sure the Rotation button in the middle
of the dialog box is set to No rotation.

7. If the settings aren't as shown below, you
don't have the correct version of the plot
driver file (pscript_ebid.plt). The latest
version of the plot driver can be downloaded
from the link in step #2.

(You should only have to do this step once
per Microstation session.)

STANDARDS FOR USE WITH X30 CRITERIA
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& Print (pscript_ebid.plt)
File Configuration Settings PenTable

= A E e Y

General Settings

Area: Fence |

Pen Table:

Colari  Monochrome ™

Printer and Faper Size

Bentley Driver ¥ | Q

Paper. [LAMDSCAPE | F Show desian _
o desigh in preview

w [Te700  in v [T0700  in. Sesan iy

| Mo rotation ‘"’l
Print Scale and Size Print Pozitian
15.843 K [dan] to 1 in. [paper] # Origin: " Origin:
Prirt Seale; [15.543 q 0.000 i, 0.000 i,
# [16.700 ¥ [10.700 if. W Auto-center

Figure 22-4: Page Setup

8. Check Plot Layout
Click on the Plot Layout icon (circled in red
below) or select Setup > Layout... from the
pulldown menus.
The two things to check here are:

9. Scale to value should be set to 100

10. There should be very little, if any, white
space around the blue rectangle in the
middle of the dialog
(the white block represents the 11x17 paper
and the blue rectangle represents the size of
the plot for the current scale value)

STANDARDS FOR USE WITH X30 CRITERIA
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11. If the settings in the Plot Layout dialog
aren't as shown below, you don't have the
correct version of the plot driver file
(pscript_ebid.plt). The latest version of the
plot driver can be downloaded from the link
in step #2.

(You should only have to do this step once
per Microstation session.)

& Print (pscript_ebid.plt) S e
File Configuration Settings PenTable
S [& [ i— 4
General Settings

Area: Fence |

Pen Table:

Colori Monochrome ¥

Printer and Faper Size
Bentley Driver ¥ | Q

Paper |LANDSCAPE ]

[~ Show design in preview
s [6700  in ¥ [10700  in. cesianinp

| Mo ratation b |

Y
Frint Scale and Size Frint Pozition
15843 K [dgn] ta 1 in. [paper] # Origir: " Qrigir:
Print Scale: | 15843 Q 0.000 i 0.000 i
# [16.700 ¥ [10.700 if. IV Auto-center

Figure 22-5: Plot Layout

12. Check Plot Options
Click on the Plot Options icon (circled in red
below) or select Setup > Options... from the
pulldown menus.
Neither Fence Boundary nor Plot Border
should be checked. If they are, uncheck
them.
(You should only have to do this step once
per Microstation session.)

STANDARDS FOR USE WITH X30 CRITERIA

22-5
3/28/2007



EFLHD CADD Standards Manual
Chapter 22 — Print / Plot Procedures

File Configuration Settings PenTable
8 nEE) <

I [ Fast Curves

I [ Fast Font

I [+ Fil

[ [ Level Spmbology

WV ClipYolume W Line Styles

[T Constuctions W Line Weights

¥ Dimensions [V Patterns

[~ DataFields W Tags _ _

[ Displayset W Text I preview é’
[~ Fast Cells [ Tezt Modes

W Print Broken dssociations with Different Symbalogy Y

[ Prirt Border ' Origin:
0.000 in.
Border Comment;

k. | Cancel |

Figure 22-6: Plot Options

13. Preview the plot (optional)
The plot utility shows a preview on the right
side of the dialog box or pick the Preview
button on the button bar to get a larger
preview.
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& Print (pscript_ebid.plt) Eo&X
File Configuration Settings PenTable

é@ii

FY

[v¥ Show design in preview é,

Print Position
Eei=ra e = e i - ks Qrigin: N Elri_qin:
Print icale: RO.400 Q 0.000 in. 0.000 in.

5 MEE v [1670 i [ Auto-center

Figure 22-7: Plot Preview

14. Create the PostScript plot file
Click on the Plot icon (circled in red below) or
select File > Plot from the pulldown menus.
The Save Plot As: dialog will pop up.

15. Notice the directory where the
PostScript files will be written. Change the
directory if you want the PostScript file to go
somewhere else.

16. In the Files: field type in a name for the
PostScript file. Name the sheets so as to
conform to the same naming convention as
for .dgn files, but with the .ps extension. See
the Microstation chapter on file naming
conventions for this information.

17. When you hit the OK button the
PostScript file will be created.
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Directories: ]
i‘_‘| = wProjectzhCFLHDY Shauth,
[ sh
[ BSF CADD
= workspace/'d
[ Projects
[ CFLHDWE
= out
Cahcel
Lizt Files of Tvpe: Dirives:
=000 V] |22 = “\Bsfserver\Compary Filest, =] Help

Figure 22-8: Save Plot As

Creating PS files for cross sections using the Print/Plot
method would be very time consuming. Since the
cross sections are usually plotted in one file, you can
use the Batch plot method. To do this, you need to
make sure the following four rules are followed.

e Rectangular Microstation shape elements
("plotting shapes') must placed around each sheet
outlining the areas within the dgn file to be
plotted.

The standard preference files for BatchPlot are set
up to look for the plotting shapes with the
following level/symbology: LV=61 CO=0

LC=2 WT=1.

e There should be no cross section sheets in a
separate drawing that needs to be inserted within
the sheets in your cross section drawing.

¢ Plotting shapes within a each design file must
have been drawn into the file in exactly the order
the PostScript files are to be created.

For example, if the design file contains sheets
number 5 through 8, then the first plotting shape
drawn into the file must be around sheet 5, the
second plotting shape drawn into the file must be
around sheet 6, etc.

Duplicate or extra plotting shapes are not allowed

STANDARDS FOR USE WITH X30 CRITERIA
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Creating PS Files Using BatchPlot

1. Make sure the design files to be translated
are set up exactly as outlined in the four
rules above. (If your design file contains
GEOPAK cross-sections created with the
standard cross-section layout files then it is
already set up correctly.)

2. If you're BatchPlotting standard cross-
section layout files, make sure to delete all
the unused sheets cells from the design file.
BatchPlot will plot each and every cross-
section sheet cell in the design file regardless
of whether or not there are actual cross-
sections drawn in the sheet.

3. Call up the BatchPlot dialog from the
MicroStation pulldown menus (File > Batch
Print/Plot). The dialog will initially appear as
shown below with the Printer, Plot Area,
Layout, and Display specifications set to
Default.

2 [untitled] - Batch Print
File Edit Spedfications

CEHS & (I BES

g-Erinting:

Speciications Eoriroling Pinting
[t Default
Prirt Area:  Default

Layaut: Default

%ﬂa}l: Default

# /| File | Model | Description

Figure 22-9: Batch Plot

4. Select the settings for creating PostScript
files. There are pre-defined BatchPlot
settings files that should be used.

5. The appropriate settings are selected by
choosing File > Open... from the pulldown

menu (or the lar button) to bring up the Open
Job Set File dialog, as shown below.

STANDARDS FOR USE WITH X30 CRITERIA

22-9
3/28/2007



EFLHD CADD Standards Manual
Chapter 22 — Print / Plot Procedures

6. In the list box at the left of the Open Job Set
File dialog select either
postscript_files landscape or
postscript_files portrait to match the
orientation of the sheets in the design file,
and then click on the OK button to attach the
settings.

(Note: If you don't see the
postscript_files_landscape and
postscript_files portrait selections in the
Open Job Set File dialog, it most likely means
that you don't have the latest BatchPlot
settings files on your computer. Click here to
download the latest versions Of these files.)

2 [untitled] - Batch Print
File Edit Spedfications

CEHS @ (HBES

Specifications Controlling Printing

D efault
Print Area:  Default
Lapout: Defaul

Open Job Set File

Displayw: Default File Directary
Files: Directaries:
# < | File [ postzcript_files_landscape.job M ACAD D w3hPlatter,
postzcript_files landscape.job = M
poztechipt_files_portrait. job = CADD_v8
= Plotter
<
ok |
Caticel |
Lizt Files of Type: Drives:
Batch.Job Set Files [7jab] | [ MNEs4icE1428315MY =] Help |
Figure 22-10: Open Job Set
7. The Open Job Set File dialog will disappear
and the BatchPlot dialog should appear as
shown below with Printer set to either
PostScript Files, Landscape or PostScript
Files, Portrait to match the design file sheets,
and Plot Area, Layout, and Display set to
PostScript Files.
STANDARDS FOR USE WITH X30 CRITERIA 22-10
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File Edit Specifications

Diza|s| =X 8|d|8

Speciications Conriig PITTHT—..

Postzoript Files
PostScript Files
PostScript Files

Dezign Filez to Plot

Figure 22-11: Landscape Plots

8. Select the design file(s) where the plan
sheets are drawn.

9. Use Edit > Add Files... from the pulldown

menus (or the Elbutton) to bring up the
Select Design Files to Add dialog, as shown
below.

10. In the Select Design Files to Add dialog,
navigate to the directory where the design
files reside.

11. Select the file(s) with the plan sheets
you want to create PostScript versions of.
12. Click on the Add button to add the

file(s) to the Selected Files list at the bottom
of the dialog. (Note: The files will be plotted
in the order they appear in the Selected Files
list.)

13. Click on the Done button to return to
the main BatchPlot dialog.
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E postscrpt_files_landzscape. job - BatchPlot M= E3
File R Specifications

D Add Active File |

Spee Hemove Files

el S elect Design Files to Add E2
gy Eolit File Fathe, . :
Plat W Files: Directaries:
ove Files to Top .
Layc : I | .huzershdknoedelhtesthpostecnpt Dlane el
Die e s Do = -
Tirzet e Files ho Bothe B users Cancel |
r = dknoedel b
[ test Help |
= postzcript
Lizt Filez of Type: Dirives:
* dgh "l ||:|: :I
elected File
d:wuzerswdknoedeltesthpostecrptitest_psl.dgn | Add d I
d:huzershdknoedeltesthpostecrptitest_pz2. dgn
d:huzershdknoedel lesthpostacripthbest_pz3.dan T — |
Figure 22-12: Add Files
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o/

) ‘
#& postscript_files_landscape.job - BatchPlot M= Eq
File Edit Specifications

n|z|ala| 2x| 8=

Specifications Contralling Plotting

Printer: PostScript Files, Landzcape
Plat Area; Postzcript Files
Layout; PostSeript Files

Dizplay: PoztSerpt Files

Dezign Files to Plot

d:hugershdknoedel\lesthpostzcripthhest_psl.dan
d:huzershdknoedel\testhpoztzcripthbest_pz2 dan
d:huzershdknoedel\ ezt poztzcripthhest_pz3.dan

Figure 22-13: Landscape Plots

15. Run BatchPlot to create the PostScript
files. Select File > Print... from the pulldown

menus (or the élbutton) to begin creating
the PostScript files. The dialog shown below
should immediately pop up. Make sure the
Print Range is set to All, and then click on the
OK button to start the processing.

N |

~ Print Hange

w4 ) Selection

— Log File

Filename: | MS_PLTFILES batchplt.log Browsze. .. |

¥ Clear Log File Before Frinting

] Cancel I

Figure 22-14: Print Dialog

The MicroStation window should begin flashing and the
Percent Complete window should pop up.
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E Percent Complete E3
Froceszing test_pz3.dgn [File 3 of 3). <Reset> to ztop.
b

Figure 22-15 Percent Complete

16. When processing is completed, there
will be a message in the Microstation status
field summarizing the results of the
procedure. Ideally the status message will
indicate that there were no failures, as in the
example shown below. If, on the other hand,
the status message indicates that there were
failures, check the BatchPlot log file
(ustation\out\plot\batchplt.log) for details.

B atchPlat; files: 3, platz:B, failures:0

17. If everything worked correctly there
should now be one PostScript file per plan
sheet in your project directory. The
PostScript files should be named XSS000.ps,
XSS001.ps, XSS002.ps, etc.

You will need to check that all postscript files were
created properly by running them through Acrobat
Distiller to create .pdf files.

As part of the final submittal of a project. The designer
will need to create a CD that has the following:

* .PDF of every plan sheet

e .PS of every plan sheet

e All quantity spread sheets and reports
e Staking reports.

This CD will be provided to the Construction Engineer
as part of the Project Engineer’s Notebook.
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Chapter 23: Working Units Policy

Background:

Federal Lands Highway Bridge Office has been in
process of converting to the Microstation V8 format and
producing standards using uniform cell libraries and seed
files. Up until the use of Microstation V8, different Working
Units had been used to develop drawings to different scales.

Objective:

The objective of this plan is to develop a standard
uniform procedure in developing drawings in the Microstation
V8 format. This procedure includes the creation of new
Microstation V8 files and the conversion of details and
drawings that have been developed prior to Microstation V8
to the Microstation V8 format.

Findings:

A total of Seventeen states where contacted and
surveyed on key elements in regards to Microstation V8
working units and resolution. In addition, the three Federal
Lands Highway Offices were also contacted and surveyed on
the same topics. Both Highway Design and Bridge Design
groups were contacted during the survey. The following is a
list of common findings:

e Most states have converted or are in process of
converting to English Units

e Most states are using survey foot (Needs to be
activated in units .def file to have available for use)

e Most states started out using Bentley Working Unit
defaults when converted from Microstation V7 to
Microstation V8.

e All States are maintaining as-built drawings

e In several states, Bridge Design offices maintained
architectural units in their resolution working units for
Microstation V8 while Highway Design offices
maintained engineering units.
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¢ Some Highway Design offices have either converted to
architectural units or considered the conversion.

o Highway Design offices have found that resolution set
at 1000 per foot is not enough resolution for cross
sections. They have updated the resolution to 10000
per foot.

e It is not uncommon for a bridge design office to scale
drawings from highway design offices for their details.

Other Findings:

The definition between a foot and a US survey foot is
as follows;

1 foot = .3048000 m
1 survey foot = .3048006 m

The foot used by Microstation V8 as a default from the
standard unit list is based on the foot definition, not the
survey foot definition. This is the correct definition for most
work outside of civil and surveying disciplines. If, however
the data is based on geodetic survey measurements, using
this default from the standard unit definitions list in
Microstation will yield incorrect results on the order of 6 parts
in a million. Therefore, survey foot must be used on details
linked to mapping or highway details using an engineering
scale, but not required for an architectural scaled detail like a
bridge detail.
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Federal Lands Highway Bridge - O FILE STRUCTURE
FOR PROJECTS

OBorder.dgn (Copied from the Seed file directory)

This is a file that contains 1 drawing. This drawing is
referenced 40 times into OProject.dgn so that all global
project information is place on this drawing. Whatever is
placed on this drawing will be shown automatically on all
drawings in OProject.dgn.

Examples how you would put on OBorder.dgn
Project title in Title Block — Natchez Trace Parkway
Total number of sheets on Bridge Drawing field
Team Leader Name

PRELIMINARY NOT FOR CONSTRUCTION

Etc.

OProject.dgn (Copied from the Seed file directory)

This file is solely a project assembly file. Nothing is to be
drawn in this file. OBorder.dgn is referenced into OProject.dgn
for general information in relation to the project as described
above. In addition to OBorder.dgn being attached several
times to this file, individual drawing files will be attached.
These individual drawing files will include information unique
to that drawing.
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pe.dgn (Created using a seed.dgn file)

This is an example individual drawing file that will be attached
into OProject.dgn. This is your actual working file. All
drawings and text will be placed in this file. All unique details
and information in relation to this drawing will be located
here. Microstation File Naming Convention in the FLHBO
Manual is to be used to name files. Drawings are to be
completed as models with logical names for easy future
reference. Models are to be drawn to full scale then
referenced strategically at a reduced scale into one of the
borders from the seed file that was attached when the file
was created. The Bridge Plans Planning Sheet also located in
FLHBO Manual, must be used to identify which border will be
used.

Examples you would find in unique drawing file as pe.dgn:

Unique details

Specific sheet number, designer name or checker name
for that drawing

Scale

Etc.

Refer to attached FLHBO FILE STRUCTURE FOR PROJECTS for
further clarification of project structure.
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Bridge Plaus Planuing Sheet

Praject:
Deseription:

Plan Title File Name
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Figure: 24-1
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Bridpe Fisns FPlanning Sheet

Flan Tithe

File Name

BSEIRBERNREBEIRERBHREERIR

|
AL

L LA d I d ]
JLILIL I LI 3030101
2of2

Figure: 24-2
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FEDERAL LANDS BRIDGE CADD STANDARDS
30008
|ERIDGE PORDERS
TORC| LG | wi = FT L
(MfairEnglish)
ParkkMame| 8| 2 £1B175 2 [:]
Hroctrcogrsing Mane| 0 2 RN 2 g
SFeMName| 0| 2 430175 2 8
SheeiTie| 2| 3 BRR24D 2 8
Ioformnatica Blocks (epofboden)| 0| 4 3VO140 2 1
Infiormation Biocis (ot of bordes| O | 1 10140 2 g
PRELIMIMARY... Label| | 2 1Z2v0.3m T &
TeedADdeofPid)l 8| o FLAT4E 3 1]
Figlocslion| O | @ AR 1D b &1
|BREDGE FLARS DETAILING
TORC LC| WT < Fr
DealiTele| 0| 2 SALIFS 2 1
Dolol &:Tike| 0| 1 310.140 2 i
CelliScaie| 0| 1 BT 2 i
Concrede Oudiive| 0| 3 A A 2
Syl Sed Outting| O | 1 A A 2
Reinforeie; Steel| 0| 1 WA A &
Corgbruchion ok Lins| 0 | a Nis A 2
Exicting Stuchss EPramtem iines| 6 a il BEA 1"
HikignLres| 3| @ [y R 2
Certerines| € | & WA BEA z
Dimension &Vélness Lives| Q@ a D140 erdand 3
Chvensicn Texd| @ | 1 FL0.740 3
Dtailing Motes Taxt| 0 1 FYC14D Fanaar 3
Rebar Labweia & Texd] 0| 1 210140 W 5
Pian & Bleyasion Ganamd Nokesl @ | 1 1014 Waniang g
|LEGEND
L3 = Ling Sode {She)
YT = L YRt
11X = Teet Biag
FT =Ford
LY = Lasel
Figure: 24-3
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MICROSTATION FILE NAMING CONVENTION

Type of fik= File mame Varions Opiions
Flot Fils Opraect.den
Trpe, Sizc. aml Locsiion TiLdg
Geeral Mates Gf.dgn.
P & Fhevation Lacatkm Mapis) Phdm
Sk Plan aile.dgn
Feundation Layout FL.iign
Ababment abut dg abati den (og. abull.dgn, oix)
Abutment Datails shatdt.dgn sbutdetX dgn
ing. dbidet] dam, strddetd dgn}
Wingwall Detarlz wihigdtdae wingdst. dan
feg. winglel) dgn, wingdoi3 dgm)
Abvtment Slab Astab.dgn
Fiex Fonndation. FFouv.dgn Phoani.dgn {og Phma?.dgn. cic)
Pier pier.dgn picckdgn (o.g. piorl.dgn, piers.den)
Tap of Dieck Ekevation: TELdgn
Typizal Seclion TypS.dygm
Dreck deck.dgn
Segerniructhue Dtk supexige
Girdor Defaibe guddim griX.dm fog pril dm, e
Abutmeni Disphizgm ADuph den
Piex Diaphragm PDisph dgn
Longimdinel Prasirossing Diafadle LPSdetdan
Tramprves Prstsing Dtsibs TrSdclgn
Hiades Rail Ditatls rail.dgm
Expansion Joiot Details Espitdgn
Renpfireing Rar List rebar den rharX dgn (eg whe3 dm)
Approach Skt sppe.dgn
Baik and Fonsulation sl dgn
Figure: 24-4
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STANDARD ABBREVIATIONS FOR BRIDGE PLANS

NOTE: Capitalize first letter of abbreviation when first word is in labeling, phrase, or description.

[ A [ fixed L fix __pound | Ib.
| abutment abut. | foot , feet ft.or' __pounds Ibs
ahead ahd. | footing ftg. | pres prestr. or P/S
| alternate alt. G ) __profile grade p.g.
| and & galvanized | galv.
[at ) L H _reinforcement reinf..
average avg. hexagon , hexagonal hex. relocated reloc.
[ B B | horizontal horitz.  right .
| back bk. hour hr. roadway rdwy.
| backwall bkwall. | I | route rte.
| baseline B inch , inches in.or"
| beam “bm. [ inside diameter o,  shoulder shidr,
| bearing brg. | Interior , internal ~ int. __south 5.
| bituminous bit. | J spaces spa.
| bottom | bot. or B. | joint T | Square g
bridge br. L standard std.
| c | left ) It. | station ata.
| cast-in-place cip | length of vertical curve LvC. structure str.
| centerline CL linear lin. substructure substr,
| clearance clr. | longitudinal long. I: ucture superstr
| concrete conc. | lump sum l.s. . symmetrical symm.
| construction | constr. | LU, E— e— ==
| continuous cont. mat'l. temperature temp.
| creek cr. max. through thru.
| cubic cu. mi. top toporT.
| D min. | transverse transv.
| diameter dia. or o i min. | typical
| diaphragm diaphr. | N |
| drawing dwg. near face [ nf. vertical T vert.
| north | N
| each face | o wearing surface W.S.
| east | optional | weight wt.
- I W
[ equ [ P | with ; without wi'; wio
| existing | parkway . work point W.P.
| exp exp. plate
exterior , external ext. | point
| post-tensi yard | yd.
far face [EXA | year | yr.

Figure 24-5
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FLHBO FILE STRUCTURE FOR PROJECTS

@Border.dgn
(Arch Units)

;cﬁﬁ%bbmunu
P e e | e f e B o e e o
(Archinits) |CDOOOOOOCOO0

:u$uuuuuuu

e —

oETDESoonooD
PE.dgn RN R . N
(Arch or Engineering Units) DR R i i i R

ooooOoooamrs

IMPORTANTANT RULES

Use AS = 1,9200123 for conversion of Engineering to Arch Scale
Use AS = 1.9200123 for cells used in Eng ing Scale Di
Use AS = 1.0 for cells used in Arch. Scale

Figure 24-6
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EFLHD DISTRIBUTION PACKAGES

Please note, in coordinating with Highway design, all EFLHD
Distribution Packages are to incorporate the following format
or changes:

1. Sheet numbers are to start with a capitol R and be
numbered RO1, RO2, RO3 etc.

2. PDF files are to have the following format and file name
designations:

XXX -YYYYYYYY_ZZZ.dgn

sheet number-Project Name_sheet namethat is referenced
into OProject.pdf
Example:

RO1-NATR1J15_pe.pdf

3. Total Sheets Box is to be removed. We will not show total
sheets

4. NPS NO. Box is only to be shown on project title sheet.
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24-9
3/28/2007



EFLHD CADD Standards Manual
Chapter 24 — Bridge - Project Planning

Final preparation of CADD files at
PROJECTADVERTISEMENT

Step 1: Copy “OProjects.dgn” file to “OContractPlans.dgn” in
same directory
Step 2: Open “OContractPlans.dgn”

Step 3: Copy entire contents using fence (Must use Clip

Step 4: Mark original location of files

Step 5: Detach ALL Reference files

Step 6: Delete all other original lines and info

Step 7: Move borders and contents back to original location
using fence

OR

Complete Steps 1 & 2

New step 3: Reference filename then drop tools to “ Merge
to Master”.
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Chapter 25— Bridge - Rebar Shapes Used in EFLHD
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Chapter 25—Bridge - Rebar Shapes Used in EFLHD
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HOW TO USE GEOPAK REBAR TO CREATE A BAR SCHEDULE

Please note that all projects must follow Federal Lands Highway Bridge
Office Standards. This includes file setup. Projects are to be developed by
using the “oplot.dgn” method. In summary each drawing is to be in its
own file and referenced to the oplot.dgn file for project organization and
printing. No file is to contain more than one drawing. Reinforcement
schedules are also too located in a single file. The reinforcement schedule
is the only file that will be associated with GEOPAK REBAR. This file name
is to be called Rebar.dgn and the associated file that GEOPAK REBAR
produces is called Rebar.rdb. Rebar.rdb is the file where all the GEOPAK
REBAR logic is stored.

1- Open MicroStation and click Applications
2- Go to GEOPAK REBAR and click on Menu

# GEOPAK TRAINING. dgn [2D) - MicroStation/J E: M=
File Edit Element Settings Tools Utliies ‘Workspace | Applications  “Window Help
I GEOP&K ,
GEOP&K BRIDGE v
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Figure: 26-1
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3- Geopak Rebar Login bar menu will appear.

4- Click on Menu and go to select Project.

5- Select Project dialog box will appear, choose FHWA MO0705 for
Metric projects and FHWA_E2004 for English projects and proceed.

ETHAIHIHE FILE.dgn [2D] - MicroStation/J
File Edit Element Setting: Tools Ublbes ‘Workspace Applications  ‘window  Help
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o/

6- The information box will appear, click OK
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7- The Schedule Details dialog box will appear, fill the necessary
information and under Bar Mark Numbering, check per layer box,
this will create the schedule with all bars (no matter what the bar
size is) in sequence, S1, S2, S3, ...etc.

8- Click Open Schedule, Status will change to Schedule OPEN, close
the dialog box.

lgd:'!.tf:mp‘nTFhEIININE FILE.dgn -- Rebar Project: FHWA_Plus M
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Figure: 26-4

STANDARDS FOR USE WITH X30 CRITERIA

26-5
3/28/2007



EFLHD CADD Standards Manual

Chapter 26—Bridge - Geopak Guidelines
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9- GEOPAK Rebar menu will appear, click Tools and choose Bar
Placement and Bar Editing.

EE:"\SAHIH FILESAGEOPAK TRAIMNING.dgn -- Rebar Project: FHWA_ Plus M
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10- Bar Placement Tools and Bar Editing menus will appear, you will
need to click the Bar Placement Tools to expand the bar menu.

EE:"\S&HIH FILESAGEOPAK THAIMIMNG.dgn -- Rebar Project: FH'WA_Plus M
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11- Click Settings and choose Schedule.

gd:\temp‘uTHAIHIHE FILE.dgn -- Rebar Project: FHWA Ef=] M [=] E3
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Window Help
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12- Schedule bar menu will appear.

Ed:\temp‘uTHAlNlNE FILE.dgn -- Rebar Project: FHWA Ef:=] =] E3
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EFLHD CADD Standards Manual

13- To download the STANDARD BAR LAYERS (PF, P, AF, A, AT, W,
...etc) for EFL, click on the Settings and choose Bar Defaults.

£ C:ASAMIR FILES\test file.dgn -- Rebar Project: FHWA_Plus E[= [ [=] E3
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14- The Bar Defaults menu will appear click Read Defaults File button.
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15- Load Bar defaults window will open.

16- Go to
m:\apps\geopakv8\rebar\projects\FHWA_2004Edition\def71002E
(for English and M for Metric). (Sterling path)

17- Change List Files of Type to (All Files [*.*]), choose file
def71002E.def (def71002E.def for English and def71002M.def for
metric) and click OK. EFL STANDARD BAR LAYERS will be created.

gc:‘uSAHIH FILESA\GEOPAK TRAININGAGEOPAK TRAINING.dgn -- Rebar Project: FHEY:] [M[=] E3

File Edit Element Settings Tool: Uhlte: “workspace Applications ‘wWindow Help
=l w e 2
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‘ e CE |GekCELLS 2ip =
Lizt Filez of Tupe: Dirives:
H B R e | [a =]
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Figure: 26-13
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18- Assume you have the following abutment footing details, the
design calls for 16 stirrups #16 (12 between piles & 4 outside
piles), 7 bars #22 at the top and 8 bars #25 at the bottom of
footing.

; y
B8 B I.III
| [ |

i i ' 2647

Figure 26-14
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19- To create the bar schedule, copy or draw the concrete lines.

20- To draw the #22 top bars, click on the One Legged Bar button on
the Bar Placement Tools menu and using the cursor click on the
top concrete line of the footing elevation.
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21- The Bar Placement menu will appear,
button, the Bar End Details and BARLEGENDS menus will appear.

22- On the Bar End Details menu, check the appropriate cover (50 or
75mm) and click left side, click Next End and repeat the step for

right side.

EC:\SAMIH FILESAGEOPAEK TRAINING.dgn --

EFLHD CADD Standards Manual
Chapter 26—Bridge - Geopak Guidelines

Rebar Project: FHWA_ Plus_ M

File Edit Element Settihgs Toolz Utlties “Workspace Application: Window Help

click the Bar End Details
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23- Geopak will create the top bar.

24- From the BARLEGENDS choose bar diameter (#22) and bar layer

(A), for epoxy coated bars use (#22E).
Note: You can use AF (Abutment Footing) for bar layer if required.
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£ C:ASAMIR FILESAGEOPAK TRAINING.dgn --
File Edit Element Settings Tools Utiliies “Workspace Applications Window Help
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25- No labeling will be done in this file. All labeling
Will be done in the files that contain the actual details.

26- From the Bar Placement menu, click Schedule Data button, Bar

Schedule Details will appear.
27- Change Number of Bars to 7 and Number of Sets to 2 (Two

abutments), Total Quantity will change to 14, close the window.
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& C:ASAMIR FILESAGEOPAK TRAINING.dgn - Rebar Project: FHWA_Plus_M
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28- Save the bar by clicking Save Bar button.
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29- Repeat the same steps for the bottom bar (bar size #25, Number
of bars 8, Number of Sets 2)
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Figure: 26-25

30- To draw the #16 stirrups, click on the FOUR SIDED STIRRUP
button on the Bar Placement Tools menu and using the cursor click
on the four sides of the footing side view.
26-26
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Figure: 26-26

31- Repeat the same steps as for the Top & bottom bars using bar size
#16, the program will create the stirrup.
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Figure: 26-27

32- From the Bar Schedule Details window, change Number of Bars to
16 and Number of Sets to 2 and close the window.
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33- Place fence around the details.
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34- Click the Schedule Listing button on the Schedule Bar menu, the
Schedule Listing window will open, check the Fence box and all

footing bars will appear.
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Figure: 26-31

Note: There are different ways to create the bar schedule, by checking
the Fence, Bar Chart, Member or Layer box, we used the Fence for this

handout.

35- Click Create Bar Chart button, Bar Chart Placement window will
open, fill the necessary information and click the Locate button.

26-32
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Figure: 26-33

36- Schedule Masses window will open and the total reinforcement
quantity will appear.
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Figure: 26-34

39- Projects designed for EFLHD will require schedules to be turned off.
This will be accomplished by masking the reference files. All masking is
to be done in the Rebar.dgn file. Future Editions will have a different
procedure involving importing and exporting schedules.
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BATCH PLOT GUIDELINES

To Plot a series of drawings or total project
Using Cell Name: “Batch plot area”

Step 1: Place Cell “Batch plot area” over borders you want to print.
Place them in the order you want.

Step 2: Initiate Batch Print from “File” pull down menu.

Step 3: Select “Print Area”

Step 4: Select “Specifications” button
Step 5: Select method “Cell” then hit OK.
Step 6: Select “Specifications Properties”
Select “Cell”
Check off:
v Master File
v References
v Process Multiple Boundary Elements (at
bottom of menu)
Type in “Batch plot area” for cell name
Hit OK

Step 7: Under “Edit” menu, Select “Add Active File”

STANDARDS FOR USE WITH X30 CRITERIA
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Note: may add more than one file

Step 8: Select Print, verify pen table and print drive and hit OK

PLOT DRIVE INSTRUCTIONS:

Highlight “Printer”

Select “Specifications” button

Hit “Driver” button
Locate following:

M:\cadd\PLOTDRV\e_ Iptl.plt

Hit “OK”

PEN TABLE INSTRUCTIONS:
Highlight “Display” and double click
Select “Specifications” button

Hit “Browse” button
Locate following:

M:\cadd\PENTABLE\LABELS.TBL

Hit “OK”

Step 9: Hit OK thru any other menu that pops up.

Step 10: Save job in projects folder. File name is in format

name__.job

STANDARDS FOR USE WITH X30 CRITERIA
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BRIDGE SEED FILES & CELL LIBRARIES

You can find seed files for all three offices, Eastern, Central, and
Western in both English and Metric. There are 6 directories total with 3
files in each directory. The 3 file names are similar to the following,
but may vary a bit to distinguish English vs.. Metric and other
attributes of origin:

OBorder.dgn
OProject.dgn (Formally OPlot.dgn. This was renamed to OProject)
Seed.dgn

The location of these seed files is at:

M:\cadd\SEED\bridge\BridgeV8\Eastern Seed Files English
M:\cadd\SEED\bridge\BridgeV8\Eastern Seed Files Metric

M:\cadd\SEED\bridge\BridgeV8\Central Seed files English
M:\cadd\SEED\bridge\BridgeV8\Central Seed Files Metric

M:\cadd\SEED\bridge\BridgeV8\Western Seed Files English
M:\cadd\SEED\bridge\BridgeV8\Western Seed Files Metric
The location and names of the Updated Microstation V8 Cell Libraries

are:

M:\cadd\CELL\BridgeV8\V8English051706
M:\cadd\CELL\BridgeV8\V8Metric051706

These Cell Libraries are to be used on all projects regardless of
geographical location.
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Chapter 29: Consultants Deliverables

Introduction

Throughout the life of the contract, Consultants will be required to
submit their files (Deliverables Items) to EFLHD. If these standards
are followed, the Consultant will only need to write their directory
structure to a CD and submit with only a brief description of
Geopak chain names, profile names, and file naming convention.

Deliverable Items - Items that the Contractor provides the
Government under the terms of the contract, including
reports, documents, plans, maps, and other required
items.

Government Provided Data:

The following items are provided to the Contractor:

No. | Item Description Format® @
World Wide

PDDM Wol
FLH A/E Task Order Procedures Manual wggd Wide

EFLHD Construction Manual with EFLHD Slope Staking Procedures | .pdf

Standard Specifications for Construction of Roads and Bridges on

Federal Highway Projects, FP03 -paf

NPS Park Road Standards

NPS_Slgn Manual Iocated. at World Wide
http://www.nps.gov/npsigns/ or Web
http://www.nps.gov/hfc/acquisition/uniguide.htm

Streetscape Manual located at http://www.nps.gov/streetscape/ wggd e

Design Scoping Report and Updates

Library of Specifications (LOS) Word 2000

EFLHD Special Contract Requirement Development Guidelines

GEOPAK standard input files

Microstation seed files (level and symbology, etc)

Photogrammetric mapping and horizontal and vertical datum

EFLHD Supplemental Survey Specifications

As-Builts .pdf
Bridge Inspection Reports

Soils and Foundation (Geotechnical) Report .pdf
Engineering Study .pdf
Traffic Safety Study .pdf
Traffic and Accident Data .pdf

FLH / EFLHD Standards and Details

STANDARDS FOR USE WITH X30 CRITERIA 29-1
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Sample Typical Sections, Drainage Summary Sheets, and Sign
Schedule Sheets

Engineer’s Estimate System (EES) Program, EFLHD Pay Item Lists,
and Bid History

Environmental Documentation .pdf

Highway Design Standards form

Roadside Design Guidelines form

PS&E Forms

PS&E Checklist .pdf

Sample Invoice Format

Sample PS&E Package for each Design Phase described in the

Statement of Work, including: -paf

A. Sample Plans

. Sample Special Contract Requirements (SCR)

. Sample Engineer’s Estimate (EE)

. Sample Unit Price Analysis (UPA) and sample UPA forms

Sample Slope Stake Books

Sample Critical Path Method (CPM) Schedule

. Sample Design Narrative

T|o|m|mlo|lo|w

. Sample Traffic Control Narrative, if separate from the plans

I. Sample Sediment & Erosion Control Narrative, if separate
from the plans

J. Sample Highway Design Standards form

K. Sample Utility Status Report

Table 29-1

@ Unless otherwise noted, all Government Provided Data will be in electronic
format on CD-ROM or DVD.

@) Electronic versions of select items listed here as well as other design
related resources can be downloaded from
http://www.efl.fhwa.dot.gov/design/design.htm.

® The lastest version of the pay item files for the ESS can be
downloaded from http://www.cflhd.gov/design/ee.prog/

STANDARDS FOR USE WITH X30 CRITERIA
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Plans Provided by Consultant:

Provide plans that are similar in character and assembly to the
sample plans provided by the Government, with all text being fully
legible when the plans are printed at half size. Careful attention
must be paid to the layout, format, and appearance of the plans.
The Government will not accept Plans that are excessively cluttered
with information, are poorly organized, or do not meet the general
requirements of the Project Development Design Manual (PDDM).
Provide Plans that contain the following where applicable:

Description

Notes

Title Sheet

Conventional Symbols and
Abbreviations Sheet

Provide symbology and abbreviation legend.

Location Map and
Construction Signhing Sheet

Provide sheets containing the location (overall

site) of each roadway, indicating beginning and

ending of construction, the Partner Agency’s
right-of-way, preliminary traffic control, etc.

Survey Information Sheets

For new and existing centerlines, survey
control, baselines, or P-lines. Provide sheets
containing an overall site (location) map
showing locations of primary and secondary
control points, sketches of references, NEZ
coordinate table of control points, horizontal
and vertical datum notes, level of SUE survey
conducted (Quality Level “ ), etc.

Typical Section Sheets

Tabulation of Quantity
Sheets

Using the EES program.

Schedules and Summaries

Mileage tabulation, removals, erosion control
devices, earthwork, paving and pavement
patching, drainage, underdrain, guardrail,
permanent striping, permanent sign, remove
and reset sign, construction sign, etc.

Plan & Profile Sheets

Provide alternative rehab options.

Construction Plan Sheets

Provide sheets indicating the work to be
performed.
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Special Plan Views

Separate blow-up views of all intersections
requiring work, and other necessary locations
requiring increased detail.

Pavement Elevation Sheets

For areas of pavement not shown in the plan
and profile sheets or construction plan sheets.

Erosion Control Narrative
and Plans

Provide separate sheets for erosion control
narrative and plan views.

Landscaping Plans

Temporary and Permanent
Signing and Striping Plans

Provide separate sheets for temporary
signs/striping and permanent signs/striping.

Traffic Control Plans

Including construction phasing, if necessary.

Signal, Lighting, and
Electrical Plans

Traffic signal, showing heads, loops, poles,
mast, and other appurtenances, and required
phasing. Include locations for street lights,
conduits, manholes, pull boxes, etc.

Drainage and Utility Plans
and Profiles

Provide separate plan and profile for storm
drainage systems, any box culvert construction
or extensions. Show headwater depths and
hydraulic grade-lines.

Drainage Cross Sections

For highway culvert and inlet replacements,
and extensions. Show headwater depth, limits
of spread, and hydraulic grade-line for all
culverts >36".

—————————— (Choose one or both as applicable)----

For all closed system storm sewers (all sizes).

Detail Sheets

Retaining walls, traffic signals, streetlights, box
culvert repairs including headwalls, and special
inlets.

EFLHD Standard Details and
Standard Drawings

Provide separate sheets for special details for
any details not included in the standard library.

Roadway Cross Sections

Provide roadway cross-sections at 50’ intervals.

Bridge Plans and Details

Show areas needing repair and types of repair
for: (Insert specifics)

Table 29-2
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Deliverables: The contract work and supporting
documents will be created and delivered to the
Government according to the following formats:

Electronic Transfer of Data: The Government requires
the following to ensure compatibility with software used by
the Government and to ensure the efficient and timely
exchange of computer files between the Government and
the Contractor.

All files submitted must be fully compatible with the
software versions listed in Chapter 1 of this document
without any conversion or editing by the Government. Any
files requiring conversion and/or editing by the
Government will not be accepted. All files shall be virus
free. All files shall use the Government’s file naming
convention.

1. Computer Aided Design (CAD) Files: All CAD files
shall be provided in Microstation (*.DGN) compatible
format and software versions as listed in Chapter 1
unless specifically exempted by the Government.

2. GEOPAK Interactive Highway Design Files: The
Government will provide the GEOPAK standard input

files (*.GPK, *.INP, *.X, *.DDB) to the Contractor.
These files include design standards, design criteria,
slope selections, baseline name, profile names,
contract plan sheet cells, guardrail information, etc. If
the Contractor is required to modify the design criteria
or any other files, the Government’s Microstation level
Library, color tables, line weights, symbology, etc.,
will be maintained. The Government will provide the
Government’s seed files, level library, color tables,

line weights, symbology, font library, and cell files to
the Contractor. When the design is completed, all
project input/output files shall be provided to the
Government in a format fully compatible with the
software versions listed in Chapter 1.
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The GEOPAK software has menu options to generate the
following Government reports/files. The Contractor shall
provide the Government the following reports/files in
GEOPAK’s current Government format:

Slope stakes

Red tops/Blue tops

Clearing

Seeding
Staking detail
Original cross section list

Design cross section list

Horizontal alignment

Profile grade

Earthwork volumes

HEC2 terrain ASCII file (input file for the HEC2 hydraulic
analysis software)

WSPRO terrain ASCII file (input file for the WSPRO
hydraulic analysis software)

Radial staking ASCII file (in order by station) which
contains the x-y-z coordinates of all of the transit points
and, for each terrain station, the

X-y-z coordinates for the ROW lines, reference hubs, slope
stakes, hinge points, shoulders, and centerline.

Table 29-3

Location Survey Files: The Contractor shall submit
control point data in ASCII format with each record
containing the point’s identification (see PDDM, Chapter 5),
north coordinate, east coordinate, and elevation. Digital
terrain model high/low points and breakline points shall
each have the same format as above.
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4. Photogrammetric Files: The Government will
provide the Contractor with the Government’s
Microstation seed files, level library, line weights, color
table, symbology, font library, and cell files. Digital
terrain model data shall be submitted in the most
current 3-D Microstation software design files
compatible with the software versions listed in Chapter
1. Contour and planimetric data shall be submitted in
2-D Microstation design files. Note: The Government
will provide the Contractor with photogrammetric
mapping, performed by the Government, in 3-D
Microstation *.DTM files, 3-D mapping, and
Microstation/GEOPAK *.TIN files.

5. Word Processing, Spreadsheet, and Database
Files: For each Phase, all relevant files shall be

provided in a format fully compatible, as appropriate,
with the following:

Word Processing: Microsoft Word 2003
Spreadsheets: Microsoft Excel 2003
Databases: Oracle, Microsoft Access 2003

6. Engineer’s Estimate Files: The Contractor shall
provide the Engineer’s Estimate System (EES) in a
format fully compatible for use as input to the
Government’s EES database. The Government will
provide the Contractor with the current version of the
EES program, including the pay item database and bid
history. The EES is currently running on a Foxpro
Database. Current versions of the EES pay items are
available at http://www.cflhd.gov/design/ee.prog/.

These specifications will be updated as necessary to reflect
changes in the Government software such as adding new
software or updating to new versions of existing software.
In such instances, the Contractor will be promptly notified.
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Computer File Exchange Media: Electronic files shall be
exchanged between the Government and the Contractor
using the following media as appropriate for Windows
Operating Systems:

1. Compact Disc (CD): Files on CD(s) should be actual
size, not compressed.

2. DVD: Files on DVD should be actual size, not
compressed.

3. EMAIL: Files 5 MB or smaller may be transferred via
EMAIL. If compressed, the files should be self-
extracting. Contact the COTR for access information.

4. Files may be placed on EFLHD FTP web site. Contact
the COTR for access information.

5. Files maybe submitted by Portable Hard Drives
Flash Drives. Contact the COTR for procedures.

Copies: The Contractor shall provide hard paper copies
(plan size 117X17”) and electronic copies of the
deliverables for each Phase of Work. For all deliverables,
provide electronic copies in two electronic versions; an
electronic version in the original electronic file format (i.e.,
Microstation (*.DGN), Microsoft Word (*.DOC), Microsoft
Excel (*.XLS), etc.) and an electronic version in Adobe
Acrobat (*.PDF) file format.
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