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SECTION 1: Introduction

The Eastern Federal Lands Highway Division (EFLHD) has established CADD standards and
procedures for the automation of the development of plans, specifications and estimates (PS&E)

Packages.

The primary functions of the EFLHD Highway Design CADD Procedures Guide (CPG) are to:

i) Provide guidance on CADD methods and policies which are as current as practical.
i) Assure uniformity of practice for projects designed by or for EFLHD.

This guide does not eliminate the need for other references or training. Portions of the material in
this guide may be specifically superseded by subsequent Official Issuances of the EFLHD or FLH

(e.g., CADD Manual, PDDM).

Variations from this guide will be necessary for special or unusual conditions, or between the
issuances of new or revised source documents and any corresponding updates of the CPG.
Consequently, instructions in this document are not intended to preclude the exercise of individual
initiative and judgment in reaction to project specific conditions or application of current state of the
art practices. Rather, such initiative and judgment is encouraged when it is appropriate and there is a
rational basis for deviation. However, it is equally important that there be consistency in the
application of this manual. The objective is uniformity of process and presentation.

1.1- Software Package & Trademarks

The EFLHD has adopted MicroStation as its standard graphics package. MicroStation is a drafting
package developed, marketed and sold by Bentley Systems Inc. The EFLHD has also adopted
GEOPAK, by Bentley Systems Inc. as its standard road design system with modifications to meet
EFLHD standards. Other trade names computer protocols, and file formats mentioned in this manual
are the trademarks of their respective owners. In no event will the appearance of any graphic,
description of any graphic, picture, screen display, or any other method of conveying meaning be
considered to impair the rights of the respective owners.

The system operates on a Personal Computer (PC) running NT/2000/ Window XP operating system.

Standard File types and extension: There are many types of CADD files in use at EFLHD as

shown below.
Extension | Description Standard CADD Directory/Working Directory
. DGN MicroStation graphics design file M:\Projects\.......\.\......\proj_dev\CADD
. DGNLIB | MicroStation V8 library containing level M:\Engineering_Software\Cadd_resource_v8\X_30\Standards\Library_Files
.DDB GEOPAK D&C Manager database file M:\Engineering_Software\Cadd_resource_v8\X_30\Standards\DDBS
.RSC MicroStation resource file M:\Engineering_Software\Cadd_resource_v8\X_30\Standards\Resources
.CEL MicroStation V8 cell file M:\Engineering_Software\Cadd_resource_v8\X_30\Standards\Cell_Lib
. X30 GEOPAK criteria(X30) files M:\Engineering_Software\Cadd_resource_v8\X_30\Typicals
. TIN GEOPAK digital terrain model M:\Projects\.......\..\.......\ techserv\survey\FinalMapping
. PSL GEOPAK plan & profile cut sheet criteria M:\Engineering_Software\Cadd_resource_v8\Plan&Profile_Shts
. XSSL GEOPAK cross section cut sheet criteria M:\Engineering_Software\Cadd_resource_v8\Cross-Sec_Shts
. GPK GEOPAK COGO file M:\Projects\.......\.\......\proj_dev\CADD




1.2- Installation and Configuration
1.2.1-General
This section outlines the setup for a typical installation of MicroStation at EFLHD.
1.2.2- Installation

MicroStation v8 is installed in c:\BentleyV8\ for a typical EFLHD setup.
GEOPAK v8 is installed in c:\\Geopak88\ for a typical EFLHD setup.

1.2.3- Configuration Variables and Files

The configuration and associated files for MicroStation and GEOPAK that are used for plan
development at EFLHD are typically stored in a directory tree “M:\Engineering_Software\ v8\”.

EFLHD_Eng_30.pcf is the Project Configuration File containing the MicroStation and GEOPAK
Configuration Variables settings necessary for a EFLHD Roadway project. All of the MicroStation and
GEOPAK configuration variables referenced throughout this document are set in this file.

Unit definition is also set ft, Ft, and ‘as Survey foot for MicroStation V8/XM through this configuration
file.

1.3- Revisions and Updates

CADD Coordinator (Spencer Beale), with input from CADD Manager (Richard McDaniel), IT section
and CADD users, will develop and maintain standards and procedures for the EFLHD CADD related
activities.

This guide will be revised by the CADD Coordinator as needed to insure that it is up to date with
EFLHD standards.

If you have suggestions, which we strongly encourage, please submit them to the CADD Coordinator
Highway Design Section.

1.4- The Appendixes

The appendixes at the back of this manual include A&E CADD setup procedures.



SECTION 2- Project Administration

2.1- Project Directory

The sharing of information is a vital part of the success of a EFLHD project. Thus, when a new project
begins, a centralized directory structure is needed. Since it is important that data is shared but not corrupted
by unauthorized users, the Division has established a standard procedure for directory creation and file
naming.

Generally new project directories are requested by the Planning & Programming Branch in conjunction
with the request to add the project into the Project Management System (PrMS). If an additional directory
is needed, or if the original request has not been made or fulfilled in a timely fashion, Users should contact
the PrMS Specialist (Bradley Bookwalter) or the CADD Coordinator (Spencer Beale) by email to make the
request. The email request should include the project number, name of the Agency, and the State of the
project. The Coordinator will setup the standard root directories on the central CADD server.

Each directory has the appropriate security access set by section. Thus, Highway Design staff is only
allowed write access to the “proj_dev” subdirectory. Other directories will be “read only” for Highway
Design staff. The Highway Design CADD Directory Structure is shown in “Green”. See directory
structure Section 2.1.1.

IT Services has optimized levels of security so that project related folders, up to and including the
“proj_dev” root directories, cannot be deleted or edited. However, any folder can be created by an
individual user, past that level. Obviously, users need to follow certain naming conventions of folders in
order to effectively communicate with others.

If preferred, after each milestone distribution, create a new subdirectory with the equivalent name (30%,
70%, etc...) under the CADD folder. Create a copy of all files and place them into this new directory as an
electronic record. Current CADD files will always stay in CADD sub-directory of the project
directory. (Itis recommended that you manage the old files as design progresses, ex; delete 30%
milestone dgn files after 95% PS&E is distributed. Delete 70% dgn files after 100% is distributed . . .)



2.1.1- Directory Structure

The directory structure for all workstations and Personal Computers has been established as shown below.

M:\
EI CADD_Resource_V8\and\ Va8i

All CADD Standard Resources, Cells and
criteria (X30) files for MicroStationV8 and

Projects GEOPAK

Agency/Partner/Programs/Park/Location
2

| US State, if any |
T

| Project Name/Number|

! f ! ! f f

proj_dev techserv p&c Misc Constr Bridge
/CADD geotech/ /Design/
/Microsta/
/Corresp ; /hydra/ = /Plots/
— paNenien /Specials/
/Dlstrlk_)u — Jsurveyl
el data/field data
/Eng_Coord /data/office data Existing topography, map and tin files
IMisc /FinalMapping
IPicture _ (Designer needs to use this file as
/mapping reference)
[Plots
JQuantity /Ortholmage

/Scoping ‘ /TGO data
/SCR

/SOW_IGE /Std-Det  (All FLH Std’s and EFL Details)

All current CADD files (.dgn’s), GEOPAK files and
the directory created by GEOPAK (prjdbs)

L] IN_House or A/E
30%_PS&E
70%_PS&E
95% PS&E

99%_PS&E All Plan Sheets
100%_PS&E in pdf formats

Amendments
Asbuilts
Bid_Results/Bidder_Questions
Constr_Staking_Data




2.2- File Naming Conventions and Plan Sheet Organization

There are many types of files in use at EFLHD as discussed in Section-1. 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 CADD 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 consultants.

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.

2.2.1- Highway Design- CADD File Naming Conventions

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. Following are
examples of two types of files used in developing a set of construction plans.

Sheet Design Files: Title Sheets, Typical section sheets, Plan & profile sheets, Cross section sheets, etc.
Master Design Files: Survey files (contain topography, utility), Master GEOPAK design files (contains
proposed alignment, shape, etc.), Sheet border file (contain sheet border, project #, etc.), Hydraulic files
(contains all proposed drainage and erosion control items), etc.

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

All EFLHD MicroStation design files should be named with the following formats.

XXX-YYYYYYYY_ZZZ.dgn

File type descriptor (See 2.2.1.4)

Project number descriptor (See 2.2.1.3)

Section number descriptor (See 2.2.1.1) - Master Design Files
Sheet number descriptor (See 2.2.1.2) - Sheet Design File

2.2.1.1- For all Master Design Files:

Section Number | Departments or Sections
Descriptor

01 Highway design

02 Survey

03 Hydraulics

04 Safety/Environmental
05 Geotechnical

06 Traffic/Pavement

07 Bridge

08 Construction

09 A&E (Consultant)

2.2.1.2- Plan Sheet Organization:
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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-H Minor Roadways Plan and Profile Sheets and others.

K Pipe Profiles or Drainage Cross Sections

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

N Temporary Traffic Control Plans

P Permanent Signing & Striping Plans

R Bridge Plans

S Standard Details Sheets and Special Details (Only for Highway design)

T Mainline Cross Section Sheets

U-Z Minor Roadways and others Cross Section Sheets

Note:- 1, L, O, and Q letter designations are not to be used so as not to cause confusion between

these letters and the numbers 0 and 1.

2.2.1.3- Project Number Organization:

Forest Highway | Park Road Refuge Road Other
Project Name AR PFH 65-3(5) PRA RICH RRP-LOP 10(2) | MT OMAD 18(33)
300(1),305(1)
State/Park/Program Arkansas Richmond National Lake Ophelia Missile Road
Park national Wildlife
Refuge
Highway Route 65 300, 305 N/A 18
Segment of Route 3 N/A N/A N/A
Project Number 5 1 2 33
Project Number ARG653(5) RICH300(1) LOP10(2) OMAD18(33)

Descriptor

12




2.2.1.4- Roadway Design File Type Descriptor: File types refer to the designated use.

File Type File Type descriptor

Sheet Design Files

Title Sheet ttl

Symbols and Abbreviations sym

Vicinity Maps/Location Sheet loc

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 dxs

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

GEOPAK Lines not for plan sheets lin

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

Note: The 3-digit file descriptor is given for most of the sheets in 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.



2.2.2- File Naming Conventions of Standards and special Details
e All FLH standards should be downloaded from WFLHD and not renamed.

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

e 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 end with a
letter .

2. The Standard Sheet number should have S prefix on it as shown in Section 2.2.1.2.
3. The sheet numbers of the specials and details are determined after all the standards, details,
and special details are assembled.

2.2.3- File Naming Conventions of EFLHD GEOPAK Job number ” .gpk” files:

Job###.gpk

This binary file is created when the user starts a coordinate geometry (COGO) session for the first time
or is created through the 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 Highway Design 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 CADD Coordinator. The CADD
Coordinator will then assign a number, from a file on the server, documenting the project information
for the assigned number. This document will be the master list of all .gpk files assigned for all projects.
The read-only file is located at;

M:\Engineering_Software\cadd_resource_v8\Master_GPK Numbers\MasterGPK-List.xls.
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2.2.4- Example:

Suggested Naming Convention for Lake Ophelia National Wildlife Refuge, RRP LOP 10(2)

Sheet | Sheet No. | Description Design File Remarks
Series names
A A01 Title Sheet A01-LOP10(2)_ttl
A02 Symbol & Abbreviation Sheets A02-LOP10(2)_sym
A03 Location Map Sheet A03-LOP10(2)_loc
A04 Survey Information Sheet A04-LOP10(2)_sur
B B-LOP10(2)_typ Typical Sections
BO1 Typical Section Sheet 1 Model name B01
B02 Typical Section Sheet 2 Model name B02
C C-LOP10(2) gnt Quantity Sheets
Cco1 Tabulation Of Quantity Sheet Models name CO01
C02 Summaries & Schedules 1 Models name C02
Co03 Summaries & Schedules 2 Models name C03
C04 Summaries & Schedules 3 etc. Models name C04
D D-LOP10(2) _pnp Plan & Profile sheet for
D01 Plan & Profile Sheet 1 of Road 1 Models name D01 Mainline Roadways
D02 Plan & Profile Sheet 2 of Road 1 Models name D02
D03 Plan & Profile Sheet 3 of Road 1 Models name D03
D04 Plan & Profile Sheet 4 of Road 1 Models name D04
D05 Plan & Profile Sheet 1 of Driveway D05-LOP10(2)_p&p | Driveway, Parking lot, culvert,
D06 Plan & Profile Sheet 2 of Parking lot | D06-LOP10(2) p&p | and utilities related to
D07 Plan &Profile Sheet of Box Culvert | DO7-LOP10(2) p&p | Mainline roadways
D08 Plan & Profile for Utilities D08-LOP10(2) p&p
E-H Road 2, all minors roads, and other Follow same as D series Sheets
roadways
K K01 Drainage Cross Sections Road 1 K01-LOP10(2)_dxs
K02 Drainage Cross Sections Road 2
K03 Drainage Cross Sections others
M MO01 Erosion Control Narrative MO01-LOP10(2)_e&s
MO02 to M0O3 | Erosion Control Plan sheet Road 1 MA-LOP10(2)_e&s | Use models M02 & M03
MO04- to M05 | Erosion Control Plan sheet Road 2 MB-LOP10(2) e&s | Use models M04 & MO05
N NO1 to NO3 Temp. Traffic Control Plan Road 1 NA-LOP10(2) tcp Use models NO1 NO2, & N03
NO04 to NO5 Temp. Traffic Control Plan Road 2 NB-LOP10(2) tcp Use models NO4 & NO5
N6 Temp. Traffic Control Plan others N06-LOP10(2) tcp
P Permanent Signing & Striping Plan Follow as N Series sheets
T TO01to T30 Cross Section Mainline Road 1 T-LOP10(2)_xss All cross section sheets of
Road 1 will be in one design
file
U uU01 to U10 Cross Section minors Road 2 U-LOP10(2) xss Same as in T Series

15




2.3- Plan Sheet Organization

Example of Index to Sheets for the above project:

Sheet No. | Description

A01 Title Sheet

A02 Symbol & Abbreviation Sheets

A03 Location Map Sheet

A04 Survey Information Sheet

B01 -B02 Typical Sections

Cco1 Tabulation Of Quantity

C02 —C04 Summaries & Schedules

D01-D08 Plan & Profile Sheet of Mainline Road, Driveway, Parking Lots.
E01-E06 Plan & Profile Sheets of minor road 2, Driveway, Parking Lot
K01-K03 Drainage Cross Sections

MO1- M05 | Erosion Control Plan and Narrative

NO01-N06 Temp. Traffic Control Plan

R01-R09 Bridge Plans

S01-S19 Standard Details Sheets

TO01to T30 | Cross Section Mainline Road 1

U01 to U10 | Cross Section minors Road 2

16



SECTION 3: MicroStation(V8) Basics

3.1- MicroStation Design File Settings

3.1.1- Setting Button Assignments:

By default, the mouse buttons are assigned as shown below.

Default Button
Assignments

Data Button

Tentative Button (press at same time)

Reset Button
| c,\\ /

Each of the buttons can be set to something different. For instance, if you wanted to assign your
mouse button as shown below follow the instruction ahead.

Tentative
Data s Reset
Button EButton
Qll‘(

Wheel Mowap

To set up the mouse buttons, go to Workspace->Button Assignments.....

In the Button Assignments dialog box under Buttons, choose Data. If the assignment under Invoked
by is anything other than Left Button then move the mouse into the Button Definition Area and press
the Left mouse button. In the Button Assignments dialog box under Buttons, choose Tentative. If
the assignment under Invoked by is anything other than Middle Button then move the mouse into the
Button Definition Area and press the Middle mouse button (the wheel). In the Button Assignments
dialog box under Buttons, choose Reset. If the assignment under Invoked by is anything other than
Right Button then move the mouse into the Button Definition Area and press the Right mouse
button. Finally, press the OK button.

B uttons I.n'}foll{e__d_ b -
Data Left Button
Iiddle Button

Reset Flightl Button Cancel

Comrand Alt-Right Button
Curgor 1 Alr-Left Button

Default
Cursor 2 Alt-Left Button - Right Button Chord ‘j —_—]

Buttat Defirition Area

Press the button you want to uze for <Tentative> here
You can use the Alt key and/or a two-button chord

17



3.1.2- Compress Design File:

From the MicroStation dialog box, choose File -> Compress -> Design. This physically removes all logically
deleted elements.

3.1.3- Save Settings:

From the MicroStation dialog box, choose File -> Save Settings. This save all the design file settings so that
when the file is open the next time, all the settings will be restored.

18



3.2- Level Assignments

3.2.1- Introduction

To maintain uniformity among different drawing files, it is essential that an organized leveling system be
used. MicroStation V8 allows levels to be saved on a name basis instead of previous number based system.
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 ByLevel
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.

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

For EFLHD employees, the standard DGN Library will be automatically attached while opening a
design file using the Project Configuration (EFLHD_Eng_30).

Note:- In EFLHD, 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. See Section 7.3.

All levels are named and have a default color, line weight, and style.
Level definitions are stored and managed by “FLH_Combined.dgnlib”
Levels have ByLevel Symbology and Override Symbology settings.

Users shall not create their own levels for use in any design files submitted or exchange with EFLHD.
(See list of FLH levels in EFLHD CADD Manual)

Levels can be managed by Level Manager and Level Display icons as shown below.
Go to Setting>Level>Manager

& Level Manager E|E|®

Levels Fiker Edt
@ )"64] %J Symbology: Bylevel ¥ §}a [none] =
[ delete english.dan P! Library
[ AL 0 1 v
i ; .;Il\t:ve\s al_02 H: o 1 v
al%_03 | K 0 1 v
al%_04 4 0 1 v
AL _05 W5 i 1 v
ALK_06 Me a0 1 v
al_07 | N o 1 v
al%_08 Hs 0 1 v
al%_03 O3 0 1 v
AL_T0 O i 1 v
D_CFL_Clip_Boundary_1 m: - 2 a v
D_CFL_Clip_Boundan_2 s - 2 0 v
D_CFL_lplat o 0 0 v
D_CFL_Print o 0 0 v
D_CFL_Sheet Border_ PlotShape o 1] 1] v
D_CFL_Sheet_Border_Base Oo a a v
D_CFL_Sheet_Border_Box o 0 0 v
D_CFL_Shest_Border_Detail o 1} 1} v
D_CFL_Shest_Border_Gensral o —1 1} v
D_CFL_Sheet Border MPS_Plg o 1] 1] v ﬂ
[ Active Level: Defaul [ 530 of 530 displayed: 1 selected:
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3.3- References

3.3.1- Introduction

External design files can be attached to the current file as a reference. Attached references
maintain a dynamic link with the current file, allowing changes in the attached references to be
reflected in the current file. Elements in the attached file display as though they are part of the
current file. References, however, are a one-way reference in that you cannot edit attached files
while you are working in your current design.

A reference file must be a design (dgn) file or DWG (AutoCAD) file that is attached to the design
file in which you are currently working. User can also attach the current file to itself. Drawing
files in other format e.qg. tiff file, pdf file etc can be attached to your design file through Raster
Manager.

A design file or dwg(Autocad) file can be attached to the design file through the Reference
Manager as shown below.

e Access Reference Manager through File>Reference

& References (1 of 1 unique, 1 displayed)

Tools  Settings

- B

Slot | File Hame hodel Description Logical
1 02-bicy102(1])amd2d.dgn 1S _SurdD Global Ongin aligne. .
1] | 2
|

|
12 Y P R = | Deptt [

e Once selected Tools>Attach to attach design file will activate Attach Reference dialog
as shown below.

& References (1 of 1 unique, il Attach Reference

Tools  Settings File Directory
| - Abicy\1 021 [\proj_desACADD 0 VEEEN
Detach Al ] (= WA
gn 01-bicy ) [ Projects
01 -bicy102(1)_Dxs dan [ bicy
Reload All 01 -bicy102(1)_Dx=1.dgn [ 10201]
01 -bicy102(1)_exist.dgn [P prol_dew
- [r— 01-bicy102(1)_loc.dgn = Canh o ——
01 -bicy102(1)_pkp.dgn 27 gismetadata
01 -bicy102[1)_pro.dgn 23 projdbs
01-bicy102[1)_sur.dgn 2] Std-Det
01 -bicy102[1]_t. dgr
07-bicy102(1)_typ.dan
01-bicy10201)_wrk. dgr ﬂ
List Files of Type: Drives: Attachment Method:
| _Miciebiaica OGN Files [* dgn] v| [Z= M NFREc\Datay =1 Interactive |
< ¥ %ave Relative Path > ITI Cancel |

e Enable the check box of Save Relative Path as shown above (recommended to all users).



Note:- Save Relative Path setting as shown in Attach Reference dialog box circled in red
has essentially replaced the Save Full Path option of earlier versions, MicroStation
V8 searches for reference file attachments in the following manners if not checked:

1. Active directory 2. Relative path directory 3. MS_RFDIR directory 4. full path
directory

e Select the design file to be referenced from the Attach Reference dialog and click OK.

Reference Attachment Settings for 01-detail_model....

File Mame:  01-detail_model. dgn

Full ~vo[7-detail_model. dgn e
Model: [T ~ |

Logical Marme:
Description: | Global Origin aligned with Master File

Orientation:

Aligned with Master File
Global DOrigin aligned with kas

it W True Scale

HMested Attachments: Mo Mesting i

W Display Raster References

ok | Cancel | Optiors... |

[Coincident - wWorld

Top Standard View

1.0000

Scale [MaszterRef] | 1.000000

Select the Model you want to reference.

ALWAYS select Coincident — World.

Select check box for True Scale

Click OK to attach the selected model of the design file, the Reference Manager dialog

will look as shown below.

& References (2 of 2 unique, 2 displayed)

Tools  Settings

I.—_ - = fnd -+ L el il
M 2 52 S0 R B em B @ R
Slat | File Hame Model Description Logical
1 02-bicy102[1)aind2d.dan US_Sur3D Global Origin aligne. ..

2 [1-detail_model.dgn Graphics Global Ongin aligne. ..

1 | 2
Scale [1.000000 : [1.000000 Raotation |0°

EFENEER [ =9 Mo Mesting i [T .\wBNIT-detsil_model.dgn

Note:- Coincidnte-World setting adjusts reference files with different Global Origins and
is the only attachment method to preserves coordinate system values.

True Scale setting adjusts reference files with different Units of Resolution.



3.4- Models

3.4.1- Introduction

Bentley has introduced the concept of models with MicroStation V8. Whereas a V7 design file used to be
one single design space, a V8 design file is a container of models, each of which behaves much like a
separate design file. MicroStation V8 design files can contain more than one "model" -- each model is
analogous to an entire V7 design file. In MicroStation V8, models introduce an entirely new approach.
When you set up a new DGN file in MicroStation V8, you create at least one model within your new
DGN, whether you know it or not. You can create an unlimited number of models in a DGN file. Every
model has its own set of eight views.

Design models can be either 2D or 3D. A design model can also be used as a reference or placed as a cell.
There are two types of models: design or sheet. By default, the view windows of design models have
black backgrounds and those of sheet models have white backgrounds (EFLHD Highway Section prefer
Design model rather than Sheet model except quantity sheets).

Note:- In EFLHD configuration set up, model is set to be created ALWAYS 2D for 2D dgn file and 3D for
3D design files(Using default seed file “Sur_ft2D*” for 2D dgn files and Sur_ft3D for 3D dgn files)

3.4.2- Models dialog box

MicroStation V8 offers a simple dialog box to manage models. The Models dialog box can be accessed
through File > Models or by clicking on the Models icon.
The Models dialog box is explained in the graphic below:

Create naw Copy a madel
mincleal

E?Hnn els
0 s & X 3T
Type | 20/30] Name Descriplion

a & Defaul Master Design Modsl [2D] W

3 0O SheetMods Sheat Madal [2D)

Model is 20 or 3D
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3.4.3- Tips on Models

e To switch between the models, you simply double-click on the model name in the Models dialog box

or select a view group associated with the desired model.

e Each model has its own reference attachments. When you attach a reference, one of the new
parameters you set is the model to access as part of the reference definition.

Attachment Settings: referenceb3d.dgn
i Browse... I

i referencel 3d.dgn
Full Path:  c:\edgunziphwEeferenceb3d.dagn
Model: [Default =]

Logical Mame: |

Dezcription: |

Scale [Master Ref] I 1.00000 : I 1.00000
Mested Attachments: _Live Nesting vI Depth: I'I

¥ Diizplay ™ ClipBack

¥ Snap ™ Clip Frant

V Locate V¥ Display Raster References

¥ TrueScale ™ lgnore Attachment When Live Mesting
V¥ Scale Line Styles ™ Use Lights

%

Cancel

e You can also drag and drop DGN or DWG files from Windows Explorer into the Models dialog box to
import the models from the selected files. Similarly you can use drag and drop to drag models from the
Models dialog in another open session of MicroStation V8 to the Models list box and drop them in to

import the models.

3.4.4- EFLHD Preferences regarding Models

EFLHD prefer to use Models on the following sheets of PS&E Plan set.
o Typical Sections (If you have more than one sheet of Typical Sections, use model).
e Quantity Sheets (Use EFLHD Quantity sheet with Excel file).

e Plan sheet, Plan & Profile Sheet, E&S sheets, Stripping Plan sheets etc., see Plan &Profile Sheet

clipping.
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3.5- Plotting

3.5.1- Introduction

MicroStation has a built-in printing process. Printing is available by using the MicroStation pulldowns
File>Print. The Print dialog is shown below.

& Print ( pscript_ebid. plt) EIIEIF‘F_TI

File Configuration Settings PenTable

= AN 4

General Settings
Area: Miew *|
Wi Wiew 1 bl

Pen Table:

Color Full colar =

Frinter and Paper Size

| Bentlsy Divar w8 O

Paper: [PORTRAIT ]
AO0F00 ine v [IEF00 in

| Rotate 90 cw "’l

[V Show design in preview é,

rs
Frint Scale and Size Frint Pozition
1 in. [paper] to 24291028 M [dgn] = Drigin: " Origit:
Frint Scale: [24291028 Q 1360 in 000 i
w [7.979 o [16.700 in, ¥ Auto-center

One of the common ways to ensure that a plot will be printed to scale and right format is to:

Place a fence at the corners of the border of your design file.

o  Select the magnifier at Printer and paper size on the Print dialog box as shown in yellow for the
list of print drivers. Select the right print driver (EFLHD print driver) as explained in Section
3.5.2, next page.

e  Select Color icon on the Print dialog as shown in Green and select either Gray scale (for Cross
section and Plan &Profile sheets), full color for colorful sheets or Monochrome for all black sheets
for LPT (Bentley) Drivers. For Window drivers, Color icon is set automatic, doesn’t need to select.
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3.5.2- EFLHD Internal Plotting

At EFLHD there are several plot drivers for both 11x17 and 8 %2 x 11 and for color, and black & white.
Listed below are the location and purposes of the plot drivers (.plt).

To Print Sheet:

11"x17"" /8% x11” - BENTLEY driver for black-and-white (b&w) sheets (Metric and English)

Plot driver location: M:\Engineering_Software\Cadd_resource_v8\Plotting\Plot_Driver\plt_Ipt2\e_Ipt2.plt

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

11""x17" /8% x11” - BENTLEY driver for shaded b&w sheets (Metric and English)

Plot driver location: M:\Engineering_Software\Cadd_resource_v8\Plotting\Plot_Driver\plt_Ipt2\e_Ipt2s.plt

Example: Use this driver for P&P Sheets and Cross Section Sheets.

11"x17" /8% x11” - WINDOW driver for color, shaded and b&w (Metric and English)

Plot driver location: M:\Engineering_Software\Cadd_resource_v8\Plotting\Plot_Driver\Window\

HP5500_331-Cave_HD.plt  -For printer Room No 331, Highway_Cave.
HP5550 100-Proc_Admin.plt -For printer Room No 100, Admin.
HP5550 140-survey TS.plt  -For printer Room No 140, Survey.

HP5550_320_HD.plt -For printer Room No 320, Highway Design.
HP5550 340-Bridge2.plt -For printer Room No 340, Bridge.

HP5550 350-TS.plt -For printer Room No 350, Technical.
HP5550_220-HD.plt -For printer Room No 220, Highway Design.

To Create a PDF File:

For 11"'x17"" / 8¥%2” x11” Black-and-White Sheets (Metric and English)

Plot driver location: M:\Engineering_Software\Cadd_resource v8\Plotting\Plot_Driver\PDF\eflhd_bw-pdf.plt

Example: Use this driver for all plan sheets except P&P Sheets and Cross Section
Sheets.

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

Plot driver location:
M:\Engineering_Software\Cadd_resource_v8\Plotting\Plot_Driver\PDF\eflhd_shade&color-pdf.plt
M:\Engineering_Software\Cadd_resource_v8\Plotting\Plot_Driver\PDF\pdf EFLHD_v8.plt (Latest)

Example: Use these driver for p&p Sheets, Cross Section Sheets, and all other sheets.

Pen tables: The appropriate pen table is automatically attached when the user selects the plot driver file.
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3.5.3- Batch Printing

Batch printing will allow users to plot files without having to open the file and place a fence around the data to
get a plot. 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 detail each of the necessary settings associated with Batch Printing.

e Select File>Batch Print from the main MicroStation pull-down menus as shown below.

File Edit Element Settings Tools Utlites Workspace Applications Window Help

[ new... Crl+N
@ Open... ctrl+0
Close Ctrl+w
= save crl4s
Save As...
Compress 3
Save Settings Cirl+F
Reference

Raster Manager

Models
Import 3
Export 3
Print Preyiew
& erint cirl+p
Batch Print
Associate...
Froperties Alt+Enter
E" Protection k
] Send...

e 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].

& [untitled] - Batch Print
File Edit Spedfications

Layout: Drefault
Dizplay: Drefault
# File b odel Dezcription

e To open an existing job set select File>Open and select the desired job.

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.
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Step |

e Creating a New Job Set- The user must first select the design files to be added to the Job Set.

Select Edit>Add Files...

# [untitled] - Batch Print

| Model | Description |

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

& [untitled] - Batch Print
File Edit Spedfications

Specifications Contralli

Frinter: Default
Frint &rea;  Default

Layout: Default
Drizplay: Default

[ H

Add Design Files

B File

| Model | Description |

e Once selected the Select Design Files to Add dialog box will activate as shown below.

Select Design Files to Add

Directories:
...\batch plotting\sheets',

plot-gheet1.dgn
plot-sheet2 dgn
plot-sheet3.dan
plot-sheetd don
plot-sheet5.dgn
plot-sheetB. dgn
plot-sheet?.dgn
plot-sheet8.dgn

List Files of Type:
.dgh

=l

Selected Files

2wt
[ clients
[ thwa
[ cadd standards
[ proposed standards
[ microstation

=2
[ in progress 1-14-2005
[ batch platting
= sheets

Dore
Cancel

Drives:

E #:\Bafserver\Company Fillesh, =] Help

Femove

] Flek
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o 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.

e 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.

e Once complete, select the done button. The Batch Print dialog box will display as shown below.

& [untitled] - Baich Print

File Edit Specifications

DeldsElEa

Specifications Controlling Printing

Print Area: Default

Lapout: Drefault
Dizplay: Drefault

# File: Mode Description
o' AEGT0[Z] php. dgn ) hiz mode| reated by the GEDPAK. PlanS heet Application.

m:\proiects\erfo\pr\veq1 D[2]\pr0|_dev\cadd\D AEQTO[Z)_phpdan D2 This model was created by the GEDPAK PlanS heet Application,
m:projectsherfolprveeql 0(2)\prol_devhcadd\DVEQTOZ)_ptp.don D3 This model was created by the GEOPAK PlanS heet &pplication.
m:hprojectzherfotprived] 0[2horol_devhcadd\DWEQTO2)_php.don D4 Thiz model was created by the GEOPAK PlanSheet Application.
m:hprojectzherfolprvved] 0[2horol_devicadd\DWEQTO(2)_php.don D5 Thiz model was created by the GEOPAK PlanSheet Application.
m:hprojectsherfotpreved] 0[2prol_devhcaddBDVEQTOZ_pkp.don DB This model was created by the GEOPAK PlanSheet Application.
m:hprojectsherfotpriiveql 0[2hprol_devhcadd\DWEQT0[2_php.dgn D7 Thiz model was created by the GEOPAK PlanS heet Application.

[a TR W= R NN -

Step 11
e Now set the plot specifications (Plot specifications tell MicroStation how to plot the selected files).

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

& [untitled] - Batch Print
File Edit Specifications

Delde Bl

Specifications Contralling Printing

51500MHCA
Print Area: Default
Lapout; Drefault
Dizplay: Drefault

# | File Mode| Description

L Ul .dgh eated by the GEDPAK Sheet Appli
2\prol_dev\caddiD VEQ'I 0(2]_p&p. dgn D2 This model was created by the GEOPAK PlanSheet Appllcatlon.
2P\prol_devhoaddWDVEQIO[Z) php.dgn D3 This model was created by the GEOPAK PlanSheet Application.
21hprof_devicadd\DEQT0[2)_pkp.dan D4 This model was created by the GEOPAK PlanSheet Application.

[
[
[

pr®
m:projectsherfolpriwvegll)
m:projectsherfolprivweg] )
m:projectzherfobprivweeg] )
m:projectsherfobpriwveglll
m:projectsherfolprivweg] )
m:projectzherfobprivwegl0)

2hprof_devhcadd\DAVEQI0[2]_php.dan D5 This model was created by the GEOPAK PlanSheet Application.
2P\prol_devhcaddWDYEQIO0[Z) _php.dgn DB This model was created by the GEOPAK PlanSheet Application.
21hprof_devicadd\DVEQI0[2)_pkp.dan D7 This model was created by the GEOPAK PlanSheet Application.

[= R - RS QS -

e Once selected the Batch Print Specification Manager dialog box will activate.

Types S pec:lhcatlons

Defautt |
Print Area HF Dezsignlet, E-size, Landzcape >
Layaout HF-GL/Z2, D-size. Landscape Rename...
Dizplay PDOF, E-zize, Single autput file
PostScript, Color, Landscape
Copy...
Delete
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Select Printer Type and highlight Default Specification. Begin by renaming the default printer to be

a more descriptive name. Select Rename from the dialog box shown above, the Rename Printer
Specification dialog box will activate. Give a descriptive name, shown as 8150DNCA below, and

select OK.

Rename Printer Specification

Mame B150DMC,

aFk. | Cancel

Once renamed, highlight the printer on the left and the newly renamed 8150DNCA on the right, and

select Properties.

Types | | Specifications

51500NVA

Print Area HF Dezignlet, E-zize, Landscape
Layout HF-GL/2, D-zize, Landzcape
Drigplay PDF, E-zize, Single output file

PoztScript, Color, Landzcape

| .

Bename...
MHew. ..
Copy...

Delete

i

Note:-In most cases the EFLHD user will want to select one of the plot driver files found in the
M:\Engineering_Software\cadd_resource_v8\Plotting\plotdrv\ directory in order to achieve

special plotting effects such as shading contours or p&p sheet grids.

B150DNCA Properties

Printer

Crver:  C:hBentleywBhiw/ork zpacehapstemplotc Diriver...

Frinter:  System Printer

Once Properties is selected, the following dialog box will activate allowing the user to select the
desired printer driver. Click the Driver button on the Properties dialog and select the printer driver
(see Section 3.5.2) and choose OK.

OF.

Cancel
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e Select Print Area Type and highlight Default Specification on the Specification Manager dialog and

rename the Print Area specification to be more descriptive, shown below as EFLHD.

& Batch Print Specification Manager | _|EJ

Tupes
Printer
Print Area
Layout
Drizplay

Specifications

Sample Plot Cell [uzer zhould customize]
Sample Plot Shape [user should customize]
Sample Saved Wiew [uzer should customize]
Sheet

Properties

Bename...

Mew...

Copy...
Delete

ﬁg Print Area Specification

Mame | EFLHD

] Cancel |

e Select EFLHD Specification of Print Area and click on Properties button. The EFLHD Properties
dialog box will appear as shown below.

EFLHD Properties

Reference Wiew

Yiew: 1 bl
Print Boundary Search Filez
Method:  Shape hd [V Master File

W Level |[D_Plot_shape
™ Coler [0
™ sSwle: [0
™ weight [0

j v References

OF
Cancel

[ Process Multiple Bounday Elements

Note:- This 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. 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 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

o Select the attributes of the plot shape as shown above and click OK. When selecting the References
check box the box below becomes active to allow the user to select certain reference files by logical
or file name. If this box is left empty all of the reference files will be searched.

Note:-The level of the plot shape must be typed in. The drop-down box will only include the

levels in the master file, as the list could get quite long.
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e From the Batch Print Specification Manager dialog box select Layout.

& Batch Print Specification Manager

Rename...

Types Specifications
Pririter 1" =1 magter unit
Print &rea 124" =1 master unit

|_ayout Default
Dizplay New..

Copu...

i

Delete

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

may be fine.
Default Properties
Print Size/Scale
e . oK
Method: Maximize v |
Cancel
Frint Origin
Method:  Center ~ |
Units: _in "’l

e Select Maximize, Center, and the correct units and select OK.

e From the Batch Print Specification Manager dialog box select Display.

& Batch Print Specification Manager

Types Specifications

Printer Mo Fast, Mo Constructions, Mo Text Modes Properties
Frint Area
Lapout Bename...

Dizplay Mew...

Copp...

b

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

Mew Display Specification Name

MName: | EFLHD|

1] 8 | Cancel
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Select the new name from the right hand box and then select Properties.

EFLHD Properties

Frint Attributes

- Level Symbalogy,  Aszis ™
Constructions:  OFf v Line Styles:  Agiz ¥ | Cancel |

[Data Fields: Asiz ™ Line “eights: On b

Dimensions:  Asiz ™ Patterns:  Asis

Displapset; Aziz ™ Frint Border,  Off bl

Fast Cellz:  Asg-iz ™ Ref Boundaries:  OFf b

Fazt Curves: Agziz Tags Agiz ™

Fast Fonk:  Asiz Test: Asig ™

Fence Boundany:  Asziz ™ Text Modes: Az ™

Fill: Asziz ™ Broken Azsociation Symb; Asiz 7

Pen Table

J

Filemame: |M:\Cadd_resource_vE\Plotting'pen_tables\LABE Brawse...

Additional Options

Colar mode:  Monochrome ™

The display dialog is similar to the view attributes dialog box, but is specific to 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.

From the example above we have turned Constructions, Print Border, and Ref 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>Save. This will save all of the
settings in a Job Set file with a .job extension. Job Set files may be stored in any convenient directory.
There is no standard or default directory where batch print looks for these files.

Step 111 — Printing

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

Z [untitled] - Batch Print

Frint &rea; EFLHD
Lawout: Default
Dizplay: EFLHD

3 miAprojectsherfotprveql 0 2] prol_devcaddD-VEQ10(2)_pkp.dan
4 mprojectsherfolpriveq1 0[2] prol_devtcadd\DYEQT0[Z]_pEp.dgn
5 mprojectsherfotprvveq (2 prol_devicadd\D-VERT10(2)_pkp.dan
B mprojectsherfotprveql 0[2] prol_devcaddD-VEQ10(2)_pkp.dan
7 mhprojectsherfotpriveeq1 0[2] prol_devhcadd\DYEQT0[Z]_pp.dgn
8 mprojectsherfotprivveql (2 prol_devicadd\D-YEQ10(2)_pkp.dan

| Mode| Description

This model was created by the GEOPAK FlanSheet Application.
This model was created by the GEDPAK PlanSheet &pplication.
This model was created by the GEOPAK. FlanSheet Application.
This model was created by the GEOPAK, PlanSheet Application.
Thiz model was created by the GEOPAK FlanSheet &pplication.
This model was created by the GEOPAK. FlanSheet Application.
This model was created by the GEOPAK, PlanSheet Application.

The Print Batch dialog will activate.

¥ Clear Log File Before Printing

~ Print Bange
LA | 1 Selection
~ Log File
Filenarne: | MS_PLTFILES: batchpltlag Browse...

m Document Set Sinagle File Dutput

Filenarme: |

Browze. .

|

Cancel |

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

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

shown below.

12%

Froceszzing plot-sheet2.dgn [File 2 of 8). <Reset> to stop.
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SECTION 4: MicroStation - EFLHD Standard Procedures

4.1- EFLHD Standard Settings

4.1.1- Open MicroStation File

ALWAYS pick Project Configuration of Workspace from the “MicroStation Manager” dialog box as
shown below.

MicroStation Manager

File Directory  Help
Files: Directories:
[EC.dan .. \foothBe15hpro)_deviCADDSitel 20 -Va DGN
o I =
Finalmappingfile. dgn [ Projects
footfe53d.dan (7= foot
footBe1Sdtm. dan [ 8e15
ground. dan [ pro_dev
Lirnits.dgr == CanD
location. dgn B Sitel
Plans.dan 3 projdbs
profile. dan
quantities.dgn
std_detailz. dgn
survey.dan j
List Files of Type: Drives: =
icroStation DGH Files [* dgn] hd | [ MANFRTBntchD ata' B3|
[~ Read-Only Cancel
[ Show File lcons
‘Workspace
- Mo Project
BRIDGE_&rch

Select “EFLHD_Eng_30" for English project, “EFLHD_Met_30” for Metric project of Highway
Design Section, and “Bridge_Arch” for Bridge drawings of Bridge Section.

Using the Project Configuration of workspace “EFLHD_Eng_30" 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)
and also set the MicroStation in Survey Feet Unit environment.

Note:-Unit of Bridge Design files are set as International Foot and Highway design files are set
for Survey Foot.
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4.1.2- Creating a New CADD File

All design files must be created from a Seed file. A separate two dimensional seed file has been
developed for English and Metric scale design file. These are “Sur_ft2D.dgn”, and “Metric_2D.dgn”.

ALWAYS use the seed files from M:\Engineering Software\Cadd resource v8\X30\Standard\seed\
when creating a new file. There is an English one (Sur_ft2D or 3D) and a metric one (Metric_2D or 3D).
While in the MicroStation Manager Window (the first screen that pops up when you open
MicroStation), make sure that the Project is set to “EFLHD_Eng_30" under Workspace. Next, rename
the file and save it in your project folder.

Note:-These seed files have several operating parameters set specific to that sheets purposes and
scale .Some of the parameters are as follows:
a. Working Units: Imperial --- Master Unit- Survey Feet ()
Sub Unit- Survey Inches (**)
Resolution- 10000 per Survey Foot
b. Global origin set to lower left (GO=0,0)
See M:\Engineering Software\Cadd resource v8\X30\Standard\seed\

for available standard EFLHD Seed Files.
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4.1.3- Text Styles settings in use at EFLHD

MicroStation V8/XM gives the user the ability to save the various text settings as a text style. With
MicroStation V8/XM 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 is saved within a text style.

At EFLHD there is 1 text style for each italics and non-italics for both standard text and title/heading

text. This is a total of 4 text styles for English as shown below.

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

Skyle  Wiew
SRS RETRTI
Tewt Styles General | Spacing | Under/Overline | Background | Advanced |
Style [none]
Mame Y alue F Override| Categary -
% English ltalic, Standard Text Background a | Background
% English Italc, Title Test Background Border Color Oao [ Background
| o Background Border Style u] [} Background
‘% Englfsh Non-ltalfc, S.tandard Test Background Border “weight 0 [ Background
% English Non-alc, Title Text Background Border % 0.0000 O Background
Background Border v 0.0000 [ Background B
Background Fill Calar Oa [ Background
Backwards: O [ Spacing
Bald O [ General
Color [l [ General
Fized Spacing [l [l Spacing
Font T Verdana [ General
Fractions [ General
Full Justification O [ General
Height a.0000 [l General ﬂ

English Italic, Standard Text

Note:- Creating a new design file with the seed file and opening the new design file using with
project configuration file(EFLHD_Eng_30) will give the user access to the EFLHD text

styles and dimension styles settings.

To use EFLHD text styles setting, set and lock the Annotation Scale in Model properties as shown

below in different steps.

Set the Annotation Scale

Step 1. Open Model dialog box follow, File>Models , then click on the Edit Model properties icon

as shown below:

SSE

Description

taster Model
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Step 2. Select the annotation scale from the Model Properties dialog as shown below.
In the example, the annotation scale has been set to 1”=100’.
Once the model properties have been set, select OK.

Model Properties

Type: Design "| |

Marme; |1-100 annotation scale

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

[1"=100
Cell Properties
[+ Can be placed as a cell

Cell Type:  Graphic ™
ok Cancel

Set the Setting Annotation Lock

Step 3. Annotation Lock can be selected from the main Microstation pull down menus by selecting
Settings>Locks>Annotation Scale, as shown on the left below, or by using the locks menu on
the Microstation status bar, as shown on the right below.

Settings Tools Utllities Workspace Window

Full
v Tool Settings Toggles
Manage Axis
AccuDraw erd
Unit
Color Tahble... =
v Association
Databaze 4
- - Level

Design File. .. Graphic Group
Level L4 Text Node
Locks L4 Full Isometric

Toggles v Annotation Scale
Rendering Axi
Sraps XIS || v Boresite
= _ Grid ACS Plane
View Attributes  Ctrl4B )

Uit | ACS Plane Snap

v Agsodation Depth
Level

Graphic Group
Text Node
Isometric

Annptation Scale

Step 4. With the Annotation Scale lock on, text will now be placed at the proper size for the output scale.
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Step 5. Select the Place Text tool.

B ABC | 7 A R
A(#AT\/ abe At uF

|F'Ian:e Text

Step 6. From the tool settings window, select the desired text style.

C0X

E Place Text

T ext Shyled

[ -

Active Andle: Style [none)

4 FLH Text Styles

. ~ Enghizh Italic. Standard Text
4 English Italic, Title Text
% English Mon-ltalic, Standard Text

English Mon-ltalic, Title Text
E stimate Metnic

% Estimate US Customary
4 Normal

4 Normal Center

Y Nommal Right

-1 Straight

3 Straight CC

-1 Straight Center

3 Straight Right

3 Straight Title

Step 7. By selecting the English Italics Standard Text, the proper text size, font, line spacing, etc. will be
set automatically.

# Place Text Z||:|[Z|

P,

Ar

tive: Angle: [0.0000° =
[ [ =

Step 8. Begin placing text.
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4.2- Border Sheet

e Standard Border Sheets have been developed by the EFLHD Highway Design Section and will be used for

all EFLHD projects.

e Border design files are kept in the following directory.
“M:\Engineering_Software\Cadd_resource_v8\Borders\01-EFLHD_bdr.dgn”.

e English and Metric borders are kept in different models of this border design file.

e Designer needs to copy this file into project working directory.

e Rename this file according to the EFLHD’s naming convention [e.g. “01-lop10(2)_bdr.dgn” for RRP-
LOP 10(2) project].

e Edit all project information of the English and Metric border according to the working project.

PROJECT SHEET NO.

RRP-LOP 10(2)

U.5. DEPARTMENT OF TRANSPORTATION
FEDERAL HIGHWAY ADMINISTRATION
EASTERN FEDERAL LANDS HIGHWAY DIVISION
STERLING, VIRGINIA

FISH AND WILDLIFE REFUGE

TITLE

iy B z] G ]2 slel2]

Note: - - Text’s font, style, and size will not be changed by the users.
-The English border is drawn for 1”’=100" (US Customary)
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4.3- Title Sheet

The Title Sheet identifies the set of plans, conveys the general type of improvement planned, and locates the
improvement. The Title Sheet includes, at least the major criteria under which the improvement is designed,

a sketch showing the location of the proposed project, a State map, a complete index of the sheets in the
plan set, and the length of project.

e Standard Title Sheets for each partner agency have been developed and are kept in the following directory.
“M:\Engineering_Software\Cadd_resource_v8\Standard_Shts\Titles”
e Copy these files into your project working directory.

Rename the files according to the EFLHD’s naming convention [e.g. “A01-lop10(2) ttl.dgn” for RRP-
LOP 10(2) project].

e Replace location map and key map for the required State. Edit all required information according to the
project.

Note:- - Text’s font, style, and size will not be changed by the users.
- Project border will not be used as reference in the Title design file.
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4.4- Symbols and Abbreviations Sheet

The Symbols & Abbreviations Sheet details all of the standard plan symbols and abbreviations currently in
use by EFLHD. The symbols and abbreviations should not be changed on a project-to-project basis. When
a special symbol is required for a specific project, show it in the space designated for the Project Specific
Symbol.

e Astandard Symbol and Abbreviation Sheet is developed for EFLHD and will be used for all EFLHD
projects. See M:\Engineering_Software\Cadd_resource_v8\

e Copy this file into the project working directory.

o Rename the file according to the EFLHD naming convention [e.g. “A02-lop10(2) sym.dgn” for RRP-LOP
10(2) project].

e Re-attach project border design sheet file of your working project directory.
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4.5- Location Map Sheet

The Location Map shows the location and limits of the improvement. The location sketch shows physical
features that will aid in the identification of the proposed road location, including intersecting and adjacent
roads, prominent landmarks, towns, property lines, and a north arrow. A graphic scale is included for the
location sketch so the scale will be applicable on reduced size prints.

o Create a new DGN file using “Sur_ft2D.dgn” seed file.

o Name this file according to the EFLHD Naming Convention [e.g. “A03-lop10(2)_loc.dgn” for RRP-LOP
10(2) project].

e Attach your project border file using reference default model selection (Note border is drawn for 1°=100’
US Customary).

e Use models in the same location map design file, if project have more than one location map sheet.
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4.6- Survey Information Sheet

The Survey Information Sheet shows the horizontal and vertical datum notes(State Plane Coordinates; NAD,
NAVD, etc; mapping on grid or ground with scale factor; location map showing all primary and secondary
control points; sketches of references of project control points including staked centerline points
(POT,PC,PT, etc.); subsurface utilities note (SUE Level A,B,C or D); coordinate listing of project control
points (NEZ plus type of points); and coordinate listing of proposed alignment or staked centerline data.

o Create a new DGN file using “Sur_ft2D.dgn” seed file.

o Name this file according to the EFLHD Naming Convention [e.g. “A04-lop10(2)_sur.dgn” for RRP-LOP
10(2) project].

e Attach your project border file using reference default model selection. Change the scale according to the
project requirement (Note border is drawn for 1”=100" US Customary).

e Attach project horizontal alignments, existing features and control points, and the survey information from
the survey file.

e Use models in the same survey info design file, if project have more than one survey info sheet.
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4.7- Typical Section Sheet

The Typical Section shows the shape of the finished cross-section within the construction limits, and
represents the appearance of the completed project. It must be specific enough to describe the proposed
work, its location, and material needed.

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

o Rename this file according to the EFLHD Naming Convention [e.g. For one sheet typical sections. The file
name will be “B01-lop10(2) typ.dgn”. Use models if you have more than one sheet. The file name will be
“B-lopl10(2)_typ.dgn”. B1, B2 will be the models name for RRP-LOP 10(2) project].

e Attach your project border file . (Attach reference on other models also if you have more than one sheet).

e Use models in the same Typical section sheet design file, if project have more than one typical section
sheet.
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4.8- Quantity and Summaries Sheet

The Summary of Quantities tabulation combines and summarizes the contract quantities for all pay items.

This summary informs prospective bidders where to locate work within the plan sheets, the difference
between plan quantities and bid schedule quantities, if any, and expands on contract bid schedule
information.

4.8.1- EFLHD Quantity Sheet Information

Standard Quantity Design Sheets are developed by EFLHD to improve efficiency and consistency in the

process of generating quantity summaries and schedules sheets for the PS&E Package.
There are two design files and one excel file.

e Border file, 01-EFLHD_bdr.dgn (M:\Engineering_Software\Cadd_resource_v8\Borders\01-
EFLHD_bdr.dgn).
This file is used for border as referenced to the quantity design sheets in each model.

e Quantity Sheet Design File, Quantity.dgn
(M:\Engineering_Software\Cadd_resource_v8\Quantity Shts\Quantity.dgn)
(This file has different summaries and Schedules on each model)

e Quantity Spread Sheet, Quantity.xls
(M:\Engineering_Software\Cadd_resource_v8\Quantity Shts\Quantity.xIs)
(This file has same summaries and Schedules in each of the sheets)

Note:- For consultants, these files are available through the CADD_Resources_V8.zip download(See
Appendix A).

4.8.2- Summaries & Schedules Sheets

Step |
e Copy these files (explained above in section 4.8.1) into the working directory.
e Rename these files as per EFLHD Naming Convention (See Section 3 of this guide).

Step 11
e  Open Quantity Sheet Design file.

Note:-This file has the Tabulation of Quantities sheets in the Default Model and all other Summaries
and Schedules sheets in different Models of the design file. 01-EFLHD_bdr.dgn border file is
already referenced to these models. You can’t see the border in any of the models as you have
changed the border file name and directory.

o Reattach all border reference files you need to use with your project border file.

e Click model view at the bottom left and select different Summaries and Schedules in your design file.

Some are shown as below:
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Tabulation of Quantity

Clearing And Removals

Construction Signs

Drainage

e The Tabulation of Quantity Sheet is in the Quantity Tabulation Sheet Views models and Summaries
and Schedules Sheets are in different models of the design sheet.

e Summaries and Schedules are as follow:
i) Clearing and Removals, ii) Construction Signs, iii) Drainage, iv) Earthwork, v) Erosion
Control, v) Pavement Striping, and vi) Permanent Sign Sheets.

e The tables of different sheets of each model are linked with Excel worksheets. The Excel file has the
Summaries and Schedules in different worksheets as shown below in red circles:

EZ Microsoft Excel - Quantity.xls

] File Edit wiew Insert Format Tools Data Window Help adobe FDF —|=
DeEeES S@ Y 4 B R T gzﬁglilugmu%-@v verdana ~-10 -~ | B JF U EE=EHE % %% BB EEEE | - By A -
A159 | = -
A B E D E F G H | J K L M N o .is,ﬂ —i
1 SHEET 1 @
CLEARING AND REMOWVALS SUMMARY =
2
3 Pay Item | Fay Itern | Pay Itsm Pay Item Pay Item | Pay Itern | Pay Itern | Pay Item | Pay Item
4 20101-0000|20221-1000|20301-0100| 20301-2300 |20301-3400|20302-1300|63316-1000
5 w Removal Bemgval
I .
w STATION g | Clearing o Remowval | Removal of | REMoval of;,.. Remicue REMARKS
5 = and | dividual | of Bollard |Sign/Marker of turadrall,diand Hesct
Grubbing T Wheelstop| Concrete sign
5 Res Barrier
5 Acre Each Each Each Each Lnft Each
I RT
g | D1 | 83400 to 87+00 33.0 29
5 LT 2.0 1
1 RT 1
11| Dz | 83+00 to 57+00 34
12 LT 1.0
13 RT
14| D3 | 83+00 to 87+00 47.8 3z
5 LT 5.0
165 | RT E]
14| D4 | 83+00 to 57+00 28
g LT 3.0
19 RT
20| DS | 3+00 to 57400 31
21 LT
22 RT I
23 83+00 to 87400
24 LT
25 RT I
25 83+00 to 87400
2 LT
2y RT
24 83+00 to 87+00 314 31
au LT 1
Ejl RT
=) 83400 to 57 +00 40.9 3z
EE] LT
34 RT
=] 83400 to §7+00 4.0 33
3B LT 1
a3 RT
g 83400 to §7+00 35
EE) LT
4U RT T
41 122+06.0
42 LT
45 RT 1
44 &83+00 to 87+00 L~
a5 LT / \
4B Subtatal This she 187.1 ;i o < 2 1 67 ‘5
14| 4 [» @™ Clearing & Removal (A Construction Sigis) # Crainage arthivor Soil Erosion Contrgl £ Pavement Striping Permanent Signs |«
Draw ~ Utosha o > [ ] A~ N 7
Reachy UM

e The above spreadsheet has seven worksheets and each worksheet has three tables for different
Summaries and Schedules (sheetl, sheet2 and sheet3). These sheets have a link connection with the
Quantity Sheet design file. Any changes in the spreadsheet will automatically be changed in your
Quantity Sheet design file.
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e The link in the Quantity Sheet design file with the Excel file will be lost because of a change in
directory and files name. To reestablish the link, follow Step I1I.

Step 111
e Open the Quantity Sheet design file. Open Clearing and Removal Models.

e Open Links menu through Edit>Link as shown below:

F=4 Quantity.dgn, Clearing and Removals (2D - ¥8 DGN) - MicroStation ¥8 200.

File | Edit Element Settings Tools Utlties ‘Workspace Applications  Window  Help
S w7 Undo fit wiew  Chrl+Z

Undo Other P
Sek Mark,

N
Paste Chrl+v
Paste Specidl,,, W Peemesessscssscssssssssssssoe
Show Clipboard CLEARING ANL

sTATION

sIDE
a
8
a

and N
Grubbing

@4 Find/Replace Text N '

Select all

Select None

Select By attributes

Insert Object...

Update Links

DDE Links... 83000 mu7enn | 112 .
I -

e The Links Menu for Clearing and Removal Models will appear.

Links: Type Update Cancel

sheet Fdanual
.lsIClearing & Removall R2C1:R48013 Worksheet Manual Update Now
..learing & Removall RBECT:R103C13  Workshest M arual
Open Source

Break. Link

Source: T AQuantity. slslClearing & Removal R110C1T:R158C13
Type: Microzaft Escel Worksheet

Update: " Automatic {* Manual

e Highlight one line on link menu as shown above and click on Change Source.
Change Source menu will appear.



Change Source

Loak in |@ Quantity sheets ﬂ % Ea-

Ifife
: EEFLHD_bUrdEr.dgn
dy Recent @\temsDS.xls
Drocuments [-_F]qntl.TIF

@ =] gtz TIF
& qntz.TIF
Desklon | lat] gres, TIF

- =] qnts. IR

U =] gk IR

=] antsa, TIF

iy Documents ﬁ ;:ts; I
=] ant. TIF

7-31)3 F..__—’]Quantlty.dgn

iy s @Quantity.xls

My Metwark File name: D_uanh ls| j Open
Places
Files of type: |AII Files [*."] j Cancel

Itern Mame: |E|eanng & Remowval R110C1:R158CT3

e Select the Quantity excel file from the working directory of the Change Source menu. Select all
three lines one by one and change the source of the link by selecting the same Excel file.

e Change the source of all the links in each Model with the same Excel file.

e Open the Excel file and select the working sheets of Summaries and Schedules to use. Edit
according to the project information and save the Excel spreadsheet file.

e  Open the Quantity Sheet design file and select Edit>Update Links as shown below. Your design
file will be updated according to the Excel Spreadsheet.

F Quantity. dgn, Clearing and Removals (2D - V8 DGN) - MicroStation V8 200

Default vDDv%Dv 077[

File | Edit Element Settings Tools Utilities  WWorkspace  Applications  Window  Help
w71 Unda fit view  Crrl+2

Undo Other 3
L
'+" Set Mark
e
A |
' Paste Chrl+y
E@» Paste Special...
e Show Cliphoard CLEARING ANC
=l
y liem Ay Item fay liem A2y Item
e E STATION = c“’":” ch;?”‘ Remaval | Remaval a
3 [ Cl Er:u"nmq Individual [ of Batlard |Sign, Mark:
® Trees
1
T 20 1
@#h Find/Replace Text e T T
T 1.0
Select all
Select Mone

Select By Attributes

Insert Object...

Update Links
Links. .. _ .

DODE Links. . 93+00 3 S7+00 ) 11.2 .
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4.8.3- Tabulation of Quantity Sheets

Use Quantity Sheet files (explained in Section 4.8.1).

This file has the Tabulation of Quantities sheets in the Quantity Tabulation Sheet Views Model.
Reattach the border reference file.

Import Quantities of Engineer’s Estimate System (EES) into Tabulation of quantity sheet file.

4.8.3.1- Import Quantities of Engineer’s Estimate System into Tabulation of quantity sheet file.

FOR EXPERIENCED USERS(See next page for 1% time users)

Step I:

Step II:

Step 111I:

Create txt file from your project Engineer’s Estimate.
Open the Engineer’s Estimate of your project.

Create a text file for Quantity tabulation sheet > Go to CADD Files on main menu of EES and
click on create files.

Edit the text file with UltraEdit-32 software (Use any column mode text Editor).
Extra blank columns of the table need to be deleted from the original text file created by EES.

Open text file with UltraEdit-32. Go to Column and select Column mod, highlight all
columns text that you want to delete and press delete.

Save the final text file and repeat the same for other text files if it is created by EES.

Import EE’s table into the Quantity Tabulation Sheet “dgn” file.

Open the Quantity Sheet design file (Default model).

Select Change text attributes or text attributes in your design file.

Set the “change text attributes” or “text attributes” setting as shown below:

Text Style=Style (none)
Font=3
Height=7.0
Width= 6.0
Line spacing=6.0
Interchar spacing=0.0
Slant =0.0
Line length = 255
Underline=Disable
Vertical=disable
Line space type=Automatic

Select save setting, File>Save Setting.

Import text file by selecting File>Import>Text

Select your text file and click OK.

Place the text on the left portion of your sheet when it appears on your screen.

Repeat steps to import other text file (if you have) into the dgn file and place the text on the
right portion of your sheet when it appears on your screen.
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FOR FIRST TIME USERS

Step I: Create txt file from your project Engineer’s Estimate

- Open the Engineer’s Estimate for the project

7 ENGINEER'S ESTIMATE FP-03 -- Schedule A of RRP-LOP 10(2)
File: Estimate Compute Print T

CADD Files Utilities Help

- Click on “CADD Files” on the main menu of the Project EES as shown above.
- The “Edit CADD sheet headings” menu will appear as shown below:

w2 ENGINEER'S ESTIMATE FP-03 -- Schedule A of RRP-LOP 10(2)
File Estimate Compute Print CADD Files Utilities Help

:| Edit CADD sheet headings

Save CADD Create files Create and Printfiles
S ) S ) S ——— S

- In “Path for CADD files” type the directory string and file name.
- Click on "Create files”. It will create text files in the given directory.

Note:- It will create one or more files in text format depending on the size of the quantities
table in the EE’s.
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Step Il: Edit the text file with UltraEdit-32 software (Use any column mode text Editor).

- This is how the original EE’s table will appear in the dgn file, if import without edit:

PLAR CEEET ARSTION ¥ RITOATEN AN TERY
(-] DESAPTIN [ 11} L] ﬁ.ﬂnil.i
19101 ~0000 | W 1L LEAT 10 L L ML
13201 -0M0 | COTTRCT IO TURVEY M STALDN LM WL ML
19401 -0200 | COMTRACTOR AT el L L ML
197030100 | S0IL EROGION CONTEML. SILT FORCE LT 140900 14008 14008
WA -1000) I ONTRA.. TEMPORMIT OLVERILON A LFT 10 1% 1x
191706~0200 | 1L SROGI0N CONTRL . CHECK OWM ENH [ i (L]
13700 ~HI00 | S0IL EROGI0N CONTE0L. |NLET PROFECTa Exn L] L] L]
ARG Rl Do PSR AR w we @0
I ITOOUA. FREE (7] - » -
F B0 Exn L} L] L}
b OF B DeEA ENH L L. L |
oF Sl Evn [H] iz L]
29302 O PIPE SmYERT LT 1960 159 1480
28401 XEAvAT - 4000 00 000
2840 AGSIFIEC IIROF and 22000 R0 22,000
21 301 1180 | MGG ATAGIL LZAT I M LIKE. d-10SH BOFTH
[« 12-00n DEFTH an 24000 24008 24000
31 3020080 | L . w & L] &
101 3200 | PLADSD BCPENP, QLRSS 1 - = L] L]
12300 | MOREGATE SURFICE CONRSE. |2-10CH DEFMH 14-Den
(g} =i 00 HOX L0
AECOMLTIONING « SEARIFY A-Ieln T o 0.0 2000
a3 0000 | 1H-1WCH PIMG BLLVERT LFT 1+ 1w 1.1
FIPE CvERT LT M L] k]
| SR201 -1200] M- 11 FIPE BANERT LT Ll wm e
Q301 40| 12-1MCH PIPS BLLVERT LFT = » »
2 HKI-0N00 | EMD SESIOW Pt I0-1NCH PIFE CRLVIRT Exn ” » [
[t 10000 | N0 AESTION Filk 24-18CH PIPE CRLVIRT EvH 1% 1 L]
SECide Filk A8-18CH PIPS CRLYIRT ExH " i4 5]

- The extra blank columns, shown within the red rectangle needs to be removed before
importing into the dgn file.

- Use UltraEdit-32 software to remove the blank columns (Consultant may use any other Text
Editor software with column mode edit capability).

- Open text file with UltraEdit-32,the text file will appear as shown below:

e D fewh Poec Ves foma Chan Mios ASwesd e rew

DFd SRR W H L fa OHED®™ 8 W




- Select Column >Column mode from the top menu bar as shown below:

g e
ans v EEETEEET, 5aS0® 8 TW

T T T T e S e T S e T TR T
' : H SIS Gt |

T T S e
Pl T T 4 g ' '

o a7

icim B )

- The highlighted portion shown below is the extra columns you want to remove. Select these
columns by clicking at point 1 and drag your cursor to point 2. Then press delete on your
keyboard or select File>Delete as shown below:

g e
fa OLE0® 3 W

HAREEHEEEELARE]

e im

e ——
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- Save this file and close UltraEdit.
- Repeat the same steps for each text file.

Step I11: Import EE’s table into Quantity Tabulation Sheet “dgn” file.

- Open Quantity Sheet dgn file (Quantity Tabulation Sheet View model).
- Select the Change text attributes in your design file as shown below:

g
] g ABC 2 ™ m s |
.a: A,_ wh N ABG A’ + AZd _EEE e

- Set the change text attributes settings as shown below:

Text Style=Style(none)
Font=3
Height=7.0
Width=6.0

Line spacing=6.0
Interchar spacing=0.0
Slant =0.0
Line length = 255
Underline=Disable
Vertical=disable
Line space type=Automatic

/l> O' = Change Text Attributes @|§|

E@ 2| Text Style: [Style [hone] -] &
s r
Y
12 5 —_
= P W Font |3 Yy 3 font03 _x
+_ﬁ l‘z[ W Height: [7.0000
e I;I I Width: | E.0000
Il Line Spacing: [£.0000
>< E‘. ¥ Line Space Type: _&utomatic ~

W Interchar, Spacing: | 0.0000

3 Slant: |0.0 Dizable *

v Line Length: | 255

P Underdine: Disable ¥

|7 Werticak Disable ™

r Dependeri v |

r LeftTop  ~|




- After the text attributes settings, select save setting, File>Save Setting.
- Import the text file by selecting File>Import>Text, as shown below:

= EFLHD_gnt.dgn, US Customary (2D - V8 DGN) - MicroStation V8 2004, Edition

File Edt Element Settings Tools Utlities Workspace Applications  Window Help
Mew, . Chrl+N
|0 e , B-g-

| & Open... Chrl+0
Close Chrl+w
= Chrl+5
Save As. .
Compress 3
Sawe Settings Chrl+F
Reference

Raster Manager

Madels
Export »

Print Prexisw
[é Print Chrl+p
Batch Print

Assoriate...
= Image...

Propetties Alt+Enter _

) Pratection 3
B4 Send...

1 ChjunkfilelCaDD_sandhillEFLHD _gnt. dgn
2 M:\Projectsirefugelscicrs 1 0(Z proj_dev|CADD test. dgn

- Select your text file and click OK, as shown below:

Include Text File

Direckory

Directories:
_Arefugetlatlopl 0[2)Nprol_dew\CaDDh
[ R
[ Projects
(= r1efuge
EngCell v2.cdx Fla
EngCell w2.cel (= lop10(2)
EngCell.cdx (7= proj_dew
EngCell el = CADD
evkpi.inp 23 35% Submission
i1030hs inp 23 projdbs
i103abs jou 23 Std-Det
i103asnjau -
i10azh.inp -
Cancel

List Files of Type: Drives:

Al Files [£] ¥| [E MAFiT5rcDatey I

- Place the text on the left side of your sheet as shown below:

[t e
=
==
==
[ame-m
EE
EEE
=
s e
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- Repeat the same step to import the second text file into the dgn file. Place the text on the right
side of the sheet as shown below:
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4.9- Plan and profile Sheets

The designer may incorporate plan and profile sheets, plan sheets, line graphs, or other descriptive sheets
that describe the proposed work. When laying out plan and profile sheets, avoid dividing major structures,
highway intersections, interchanges, or grade separations between sheets.

See Section 6 to create Plan & Profile Sheet Clipping using Geopak Civil Software.
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4.10- Approach Roads and Parking Area

Plans, profiles, and details for approach roads, parking areas, turnouts, and other associated roadways
may be placed in a single section or in multiple sections as appropriate. It may be appropriate to include
approach road plans with the mainline plan and profile sheets. Use unique stationing for designed
approach roads and secondary roads.
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4.11- Erosion and Sediment Control
e Asstandard Erosion and Sediment Control Narrative Sheet is developed for EFLHD and will be used for all
EFLHD projects with Erosion and Sediment Control Plans.
e See M:\Engineering_Software\Cadd_resource_v8\Standard_Shts\ESC_Narrative
e Copy this file into the project working directory.

e Rename the file according to the EFLHD naming convention [e.g. “M01-lop10(2)_e&s_nar.dgn” for RRP-
LOP 10(2) project].

e Re-attach the project border sheet file from your working project directory.
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4.12- Temporary Traffic Control

See Section 6 to create Plan & Profile Sheet Clipping using Geopak Civil Software.
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4.13- Permanent Traffic Control

See Section 6 to create Plan & Profile Sheet Clipping using Geopak Civil Software.
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4.14- Drainage Details and profile
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4.15- FLLH Standards and EFLHD Details

4.15.1- Introduction

FLH Standard Drawings are intended to cover various design elements and be applicable nationwide.
They have been posted on the Western Federal Lands Highway Division office website for repetitive use
in the plans. Each standard drawing is available in both Metric and US Customary units and conforms to
the FP-03.

EFLHD Detail Drawings are also created within the Division on a continual basis by the Highway
Design office to clarify the work required in the plans.

4.15.2- EFLHD Policy

The following are the EFLHD policies regarding Standard Drawings and EFLHD Detail Drawings:

All three Divisions have one set of Standard Drawings known as the FLH Standard Drawings. These
Standards Drawings are located on the WFLHD website.
http://www.wfl.fha.dot.gov/design/standard/

Each Division also has their own set of Detail Drawings.

EFLHD Detail Drawings are located on the EFLHD website. Details 2011
EFLHD Detail Drawings are also available in the following directory:

All V8 Details - M:\Standards\EFLHD_Detail-Drawings\V8\

Use EFLHD Detail Drawings when there is no available FLH Standard Drawing and/or when the
Standard is not appropriate for the project.

FLH Standard Drawings and Eastern Federal Lands Detail Drawings may be modified based on
individual project requirements. Submit modified FLH Standards, EFLHD Details and completely
new project specific Details to the HD CADD Coordinator, through your HDM, for review prior to
including the drawing(s) in your submittal plans. Describe any and all modifications made to the
drawing when submitting to the CADD Coordinator.

When FLH Standard Drawings are modified, renumber as follows:
i) Modified Standard Drawings become Project Specific Detail Drawings.

i) Change Drawing Numbers by adding alphabetic characters.
(e.g. Standard Drawing # 635-01 will be renumbered as Project Specific Detail Drawing # 635-
01A).

iii) Replace the word “Standard” with “Detail”.
iv) Replace “Federal Lands Highway Division” with “Eastern Federal Lands Highway Division”.

v) Remove “Standard Approved For Use” and dates. (your changes will not have been approved on
the FLH level)

vi) Change the File Name to match the new Detail number.
(e.g. A Standard file name st63501.dgn would change to st63501a.dgn).

When EFLHD Detail Drawings are modified, renumber as follows:

i) Modified EFLHD Detail Drawings become Project Specific Detail Drawings.

i) Remove “Detail Approved For Use” and dates. (your changes will not have been approved on the
EFL level)
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iii) Change Drawing Numbers by adding alphabetic characters.
(e.g. EFLHD Detail Drawing # E633-02 will be renumbered as Project specific Detail Drawing #
E633-02A for the English version).

iv) Change the File Name to match the new Detail number.
(e.g. A EFLHD Detail file name st63302_detail.dgn would change to st63302a_detail.dgn).

e When adopting a detail from a DOT / another source / or creating a completely NEW detail,
number as follows;

i) New details are Project Specific Detail Drawings.

i) Add an “E” prefix and alphabetic character at the end. (e.g. #£602-A)
iii) Provide a reference to the source of the adopted detail.

iv) Provide the original source Detail No.

V) Review/Revise original source detail’s Notes.

e  Always use FLH Standard Drawings and EFLHD Detail Drawings from the original
sources/directory as shown above and NOT from old project directories.

4.15.3- Use FLH Standard Details (\VV8) copied from WFLHD Website

Step |
e Copy border file “EFLHD_bdr.dgn” from “M:\Engineering_Software\Cadd_resource_v8\Borders\

“directory into your project working directory. Change file name as per EFLHD naming Convention
(e.g. 01-lop10(2)_bdr.dgn for LOP 10(2) project).

e Open eflhd_border.dgn file and choose Metric and US Customary views from the “View Groups”
dialog (Metric and English need both views to use Standard drawings downloaded from WFLHD
Website).

R =

o Edit text for your project information “the top right corner of the border”.

|| rec | sTate FROJECT
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Step 11

Step 1

Note:- If you already have the Border for your project then skip Step I.

e Copy/Download the Standard drawing from WFLHD Website.
e Choose Metric or US Customary views from the “View Groups” as per your project requirement.
e Turn off the following levels from the active files:
D_WEFL_Arch
D_Trad
D_EFL_Handles
D_EFL_Border
D_EFL_Arch
D_CFL_Print
D_CFL_lplot
e Attach your project border from your project directory. Attach Metric or US Customary view as
your requirement of your reference file. (Only metric will be used for dual unit)
e Turn off level default and D_EFL_Handles in the border reference file.

e Make sure to “Save Settings” for your permanent display.

4.15.4- Use EFLHD Details (V8)

Step |

Copy border file “EFLHD_bdr.dgn” from “M:\Engineering_Software\Cadd_resource_v8\Borders\
“directory into your project working directory. Change file name as per EFLHD naming Convention
(e.g. 01-1op10(2)_bdr.dgn for LOP 10(2) project).

Open eflhd_border.dgn file and choose Metric and US Customary views from the “View Groups”
dialog (Metric and English both views need both views to use EFLHD Detail drawings).

U5 Customary "-.-"ir’ Ej | 21 3 | 4 |_5 | 81 ?] g |
Mame M odel
\‘ [ Metric Yiews Metric

|| rec | sTate FROJECT

Note:- If you already have the Border for your project then skip Step I.
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Step 11

Copy/Download EFLHD Detail drawing from EFLHD Website.
Or copy from M:\Standards\EFLHD _Detail-Drawings\V8\ directory.

e Choose Metric or US Customary views from the “View Groups”
e Re-attach your project border from your project directory.

Step 1

o Make sure to “Save Settings” for your permanent display.

4.16- Cross Section Sheet

See Section 7 to create Cross Section Sheets Clipping using GEOPAK Civil Software.
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SECTION 5: Geopak — Basic

5.1- Introduction

GEOPAK 2004 Edition (GEOPAK), the civil engineering design software in use at the Federal Highway
Administration’s Eastern Federal Lands Highway Division (EFLHD), is a comprehensive software package
that covers every project phase from conceptualization to final quantities and construction stake-out. The
software works within the MicroStation graphic environment providing true interactive design. As with any
powerful software, and many complex processes, there are many different ways to accomplish a given task.
This guide will outline the necessary procedures to ensure proper adherence to EFLHD standards for project
design.

The BASIC steps of a GEOPAK design are as follows:
(These steps may be adjusted depending on the type of projects and personal preferances).

Step I-  Get the .TIN file and mapping file from our Survey Branch. The mapping file usually has an
extension of “*** map.dgn” (for planimetrics).

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

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

Step I1-  Create a horizontal alignment. This can be done several ways, either through Coordinate Geometry
or through Interactive Horizontal Design.

Step I11- Display and annotate the horizontal alignment graphically.
Step IV- Generate the existing ground profile.
Step V- Display the “existing ground” profile graphically. This can be done two ways.

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

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

Step VIII - Design any required/desired widening.

Step 1X — Develop Plan and Profile Sheets.

Step X —Generate the superelevation, (the Shapes).

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

Step XI1- Generate the existing ground cross sections.
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Step XI11- Generate the proposed cross sections.

Step XIV- Develop Cross Section Sheets.

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

Step XVI1I- Generate any miscellaneous staking reports.

Step XVII1- Generate a 3D model.

5.2- Geopak Files Names

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

Job###.gpk:

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

Note:- In EFLHD the Job number will be assigned by the Highway Design Manager for all the projects.
(See Section 2.2.3 for gpk number naming convention)

Project-name.prj:

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

The name specified must be a valid Windows file name (i.e., it cannot contain the special characters \ /: *?
<>]). Although there is no standard naming convention used for .prj files in EFLHD, it’s good practice to

use a name that relates to the project’s route designation because the Project Name specified here is used to
access the Project Manager setup for the project in subsequent sessions.

fname###.ioc

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

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

the example.

fname.tin

A binary file containing triangular surfaces also known as the digital terrain model (DTM).

5.3- User Preference

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

Applications  Window Help  Axiom

3
GEOPAK 1 - 0 &
GEOPAK BRIDGE ,
GEOPAK DRAINAGE e
GEOPAK LANDSCAPE v
GEOPAK ROAD N GEOPAK ROAD Tools
GEOPAK SITE P eroject Mansger
GEOPAK SURVEY v
GEOPAK WATER SEWER  »  3its Modsling

Active Chain Contral
GEOPAK Element Attributes
GEOPAK 3PC AdHor Attribute Manager

User Preferences

Geomekry

Design & Computation Manager
Quankity Manager

Plans Preparation

DTM Tools

3D Toals

Cross Sections

LUtilities

Help

About GEOPAK

Z User Preferences
i ¢ English -|

Coordinates: ME hd
Direction:  Bearing v

12+34 R

Station:

L5
Output Accuracy

Digtance; 99.12 hd
Station;  9+99(9).12 b
Angle Seconds: 979912 -

Working Directory: |

Feature Preferences. .

COGO Preferences...

oK

Q

[ Show thiz dialog at GEOPAK, startup

Cancel

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

Note: - EFLHD designer usually work more than one project; the field to be left blank
ALWAYS as a default preference.

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

W Apply Best Match Feature
[~ Usze Shared Cells

Ok

I \GEOP: 3| M default, sm
Plat Scale: 100.0000

Point Label Redraw:  Position by S0 Settings

M

Cancel

This defines the default file utilized for representation of coordinate geometry and survey elements

when visualization is utilized during an active coordinate geometry session as well as the scale in

which these elements will be displayed.

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

& COGO Preferences

iob [GPE] Dpen Mode:

Querny

FEX

Job [GPE) Directony:

COGO Input File Directon: |

COGO Output File Directon: |

[v Redefinition of Elements

ok

[ Force Redefinition Off Upon COGO Activation

Cancel

The Job (GPK) Directory field specifies the location of the GPK file. If any of the above directory
fields are blank, they will default to the Working Directory set in the GEOPAK User preferences

dialog box (EFLHD’s preferred set up- Kept blank as above shown directory).
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5.4- Setting Up Project Manager (Geopak)

5.4.1- Project Manager Introduction:

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

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

Note:-It is required to use the Project Manager for all EFLHD projects working with MicroStation V8
and Geopak X30.

e Open MicroStation design file. Invoke Project Manager by either using the pull-downs
Applications > Geopak Road > Project Manager

Applications  ‘Window  Help  Axiom

]
GEOPAK | . D =t
GEOPAK BRIDEE »
SECPAK DRAIMNAGE » —
GEOPAK LANDSCAPE v
GEOPAK ROAD ¥ cEoPAK ROAD Tools
]
GEOPAK SITE Project Manager
GEOPAK SURVEY »
GEOPAK WATER SEwER ¢ ite Modsling

Active Chain Control
GEOPAE Element Attribukes
GEQOPAK 3PC AdHoc attribute Manager

Iser Preferences

Gearnetry b
Design & Computation Manager

Cuantity Manager

Flans Preparation 3
DTM Tools

3D Tools 3
Cross Sections 4
Itilities 4
Help

About GEOPAK

e Or by using the Tools icon shown below:

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

Existing Project
file display area
- Empty space

means no existing
project present at

the current
directory. /

=y Project Manager

Projects  Directory _Adomin

ATrainingsGeopak\Road

Filter: |".|:uri Twpe Project I

Projects: I Directories: -
[]

1N [A:] —
] =
(0]
[E:]
[G] |

Job Mumber:

Dezcription:

Project Tools

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

Cancel |

Current directory
is displayed
—

To navigate the current
directory structure
area

N

Projecks |

= Pro ject Manager

Directory  Admin

Job Mumber:

Description:

C:ATraining'aeopakiFoadh
i Type Project I

Directonies: -
[]
[4:] —
]
(0]
[E:]
[G:] A

e

Eancell

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

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

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

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

Directory Tools

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

Projects | Directory  Admin

Create Mew Direckary. ..

Fite  Current \Warking Direckary |

The Create New Directory option creates a new directory on your computer within the current

directory. If the Current Working Directory option is chosen, the directory path in Project Manager is
changed to that directory.

Note: - Always select the Current Working Directory to access the Road Project.

Administration Tools

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

Projects  Direckory | Admin
C:MTrainir

Note: - Never Select Password for EFLHD’s Project.
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5.4.2- Create a Project

Step |

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

£ Project Manager - 0] =|
Projects |@rectnry Adrmin

Create Mew Direckarsy, .. nuckleheac

Fite  Current '-.-'-.-'DF}\dng Direckary

Projects: | g Directories: -
[]

[#:]

[C:]

(O]

[F:]

(H:] =l

Job Mumber: 261 Linit Spztern: Metric

Dezcription:

oK | Cancel |

e Once the Directory is set, create the New Project by using the Project Manager pull-downs,
Projects > New as shown below:
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IRI=IE =T

Projects  Directory  Admin .
T Project Mame: | [ |
Mew, . leheac
Edit... % Working Directony: | TElen |
Delete. .. A
L - Job Humber: | Select <
. 445 Iabel o —I Preferences |
1 metric_test steve Proposedss labels Project Description:
Z english training steve Proposedss label

3 english training steve Proposedss one
4 cut wall testing steve Proposedss labels
5 cut wall testing steve Proposedss one ;I

Bl Ok Cancel |

Dezcription:

(1] Cancel |

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

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

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

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

Note: - Each project should have one job number assigned by Highway Design
Manager/CADD Coordinator.

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

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

Step 11

o Select the Preferences button from Create New Project Menu, the GEOPAK User Preference
dialog box will appear as shown below:
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# User Preferences E| IE@

Output Accuracy

it Systemn:  Englizh il | ]
Digtance: 9312 v|
Coordinates:  ME = )
o _ Station: 9+99(3).12 - |
Direction:  Bearing i -
Angle Seconds: 973912 v|

Station:  12+34 i

Wwiorking Directany: | Q,
Feature Preferences. ..

COGO Preferences. ..

[ Show this dialog at GEOPAE. startup

0k | Cancel |

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

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

Note: -This section is already discussed in Section 5.3.

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

& Create New Project Q|§|@

Project Mame; | BAw,

wiorking Directony: | Select...
Job Mumber: | 714 Select
4 Freferences

Froject Deszcriptian:

oK Cancel

e Type ashort Project Description in the “Create New Project” dialog box.

o When OK is clicked, the Project Manager dialog will appear as shown below, highlight the
.prj file and click on OK:
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Step 11

= Project Manager

Projects  Directory  Admin

Filker: | *.pr|

i:\Projectzhbawat el Shprol_dewhCADD

Type FProject I

Projects:

Job Mumber: 714

Dezcription:

Chrectories: -

[.]

[projdbs] e
[Std-Dret]

[4:]

[C]

[D:] hd

[nit Swztemn: Englizh

[o

Cancel |

Create a User

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

Select Users > New from the pull downs as shown below..
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Project Users: demo.prj

_| Llzers
Mew, ., %
Edit. ..
Delete. ..
Passward

Exit

[ 1]

D escription:

~ User Info

Full Mame:

0P Cade:

Cancel |

Complete the New User dialog similar to the illustration below and click on OK:

Mame: | Se b

Description:

Full Mamne: | Se dw

OF Code: | SA

_ & |

Cancel

Note:- EFLHD policy is to create and use only one user for one project and not to use password.

The Project Users dialog will appear similar to the illustration shown below. Highlight the User

and click on OK.
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Users

Project Uszers:

[Se du]

Uzer Info

Full Mame:
Se b

0OF Code:
S

Description:

ok LCancel

When OK is pressed the Project Manager Road Project dialog will appear as shown below.

Notice the Project name, the User name and Job # match what was previously set up.

‘ GEOPAK Job Number

Project Name

& Road Project: BAWA. prj

File | Remember  Options

‘working Directany: Usetoedv  Job#: 714

[ working Alignment Influence Runs
"working Alignment | Untitled

Define ‘ Port Viewer

Existing
Ground E wisting Ground Existing Ground | Yertical
Diraw Pattemn . ) )
Cross Sechions Frofile | Alignment
Coordinate
[Feometry
Calculate Supereleyation Fropozed D
Superelevation Shapes Crozz Sections b odels
Horizontal
Alignment
Plan %iew el ElD;ShS etctlon
Design E58
Plan igw Tabular
[uantities Summaries
Plan & Profile Limnitz of Reportsz & %S
Sheets Construction [uantities
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Road Project Dialog

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

File pull down menu support Close and Exit:- ) ) ]
Click this square will

expand/condense the
dialog box

User Se by Job #: 714

Define Port Yiewer |

&r can instruct the \

software to remember the
Project, User, or Road in
subsequent sessions.

Auto Sink option can be enabled:\

o /

N _

5.4.3- Create a Working Alignment

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

1)Select, 2)Define button, and 3)Working Alignment Influence Runs(toggle on left side of dialog box)

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

?s'.’ Road Project: BAWA. prj |Z||§|E|
File Remember Options

User Sedy Job i 714 |

Part Wiewer

‘Working Alignment | Untitled

E xizting
Ground et o e |
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The Select Working Alignment dialog appears. Use the pulldowns and select Run > New as

shown below. Click on OK.

| Bun

Hew... L‘@ Time
Copy... b 06/A15/2004 14:18:32
Modify...
Delete

Drezcription

Untiti=d

Cancel I

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

Dezcription

Cancel

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

Select Working Alignment

Run

M ame
[ntitled

Dezcription

Time

11,/13/2007 15:46:37
11/13/2007 15:46:47

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

& Road Project: BAWA. prj

File Remember Options
“whorking Directony:

[ working Alignment Inflyence Runs

Working Alignment l Zpr '

E =istifig
Ground

Mo Dabbmren

Click on the Define button. We are now ready to being “defining” everything about the alignment
that we want to use.

# Road Project: BAWA. prj EII:['E

File Remember Options

Working Directory: User Sedw  Job# 714 _|

Faort Wiewer

[ “Working Alignment Influence Runs

. ' Select
working Alignment | spr 4

Existing |

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

g'lﬂ'urh ng Alignment Definition: spr |

Flan i Design File: | o}
Pattern Eheiv| Q
Shapes : :

Profile 'iew Begin Station: |
Location End Staticr: |

Crozs Section View
E xizting Graund
Froposed Finish Grade
DT

“EE_] Cancel

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

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

2 e

Working Directory: User Sedv Job# 714 _|
W wiorking Alignment Influence Funs

File Remember Options

Select I Define Part Yiewer ]

Working Alignment | spr

E sisting
Ground E «isting Ground E wisting Ground I Wertical
Dirawe Pattern ; ; ;
Crozs Sections Prafile 1 Alignrment

Coordinate

GEeometry

Calculate Superelevation Fropozed D
i - Supereleyvation Shapes Crozs Sections Model:

Harizontal

Alignment

Plan Wiew I Bttt ErDE;LS etctu:un

Design : eets

Plan Wiew T abuilar

| [uantities Summaries |
Plar & Profile Lirmnits of Reparts & ®5
Sheetz Conzstruction Cuantities

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

i

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

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

1. Coordinate Geometry (COGO)

2. Graphical COGO/Horizontal Alignment Generator (both are similar)

3. Store Graphics.

Any of these methods are acceptable to EFLHD. Regardless of the method used, the final alignment must
be drawn into MicroStation using the GEOPAK D&C Manager, with the “V8_ENGLISH.ddb” (FLH)

file. This will assure that the elements are drawn with the correct symbology, matching the FLH
standards.

5.5.1- Coordinate Geometry (COGO):

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

You can create the horizontal geometry by typing commands in at the COGO command line, by creating
an input file with a sequence of COGO commands and loading it into COGO, or by using the dialog box
driven Store Curve from Tangents, Locate Traverse, etc., tools that are accessed from the COGO pull
down menus to generate the commands. If you use the input file method, remember that the COGO input
file name can only be 8 characters long, must have the job number as the last three digits in the name, and
the extension has to have an “i”+ the operator code. (i.e. XXXX101.isa), where the i stands for input file.

Tool Bar consist of drop
down options and icons

_|ﬂ|t_|ement 'u'iem-a‘ Tools /
REHZ R+ K &RT (&l Rizr Dinm &
% ) 47 p W Bedsfine  Temporary Visuslization ']]mJ —JBIDWSE e
g9912  w| «| < | » ]

COGO Kew-in;

=

COGO Key-INn: This

field enables manual entry Output Display

of COGO commands. Windows shows the
results generated by the
commands.
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5.5.1.1- Steps to follow to create a Chain from Point A to B as shown:

TANS

3 J B
TAN4 a1
X CUR4
TAN3 N
ihn ™
AT CURS
. &CUR2
TANZ #
v
T AN ’,J"
o
Lt g
Chain from Point A to Point B
Y (Northing) X (Easting)

TAN1  From Point(5000):  1500.000 1250.000 ---Point A

To Point(5001):  1500.000 1367.957
CUR1 Radius=818.511
TAN2  From Point(5002): 1770.821 1976.230

To Point(5003): 2212.417 2373.845
CUR2 Radius=818.511
TAN3  From Point: 2473.161 2854._074 (5004)

To Point: 2518.881 3142.737 (5005)
CUR3 Radius=1432.394
TAN4  From Point: 2668.911 3591.129 (5006)

To Point: 2832.335 3898.485 (5007)
CUR4 Radius=1432.394
TAN5  From Point: 3000.000 4570.953 (5008)

To Point: 3000.000 5750.000 (5009) ---Point B

Step 1:  Open the Coordinate Geometry dialog box by clicking on the Coordinate Geometry button on

the Project Manager flow chart as shown:

‘wWiarking Directony:
Esisting
Ground

Coordinate ’
Gieometry

B

Huarizontal
Alignment

Plan Yiew
Diesign

Plar & Profile
Sheets

i 1 i

Fil=  Remember Options

I ‘Working Alignment Influence Funs

wiorking Alignment | spr

Uszer: Se by Job #: 714
Select I Defire Part Viewer I
Diraw Pattein Existing Ground Eizting Ground ] ertical
Crozz Sections Profile ] Alignment
Calculate Superelevation Fropozed i
Superelevation Shapes Cross Sections Maodels
_ Cross Section
E arthwork. Shests
Plan View T abular
Quantities Summaries
Limitz of Reports & x5
Corztruchion [Huarntities
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You can also select the Coordinate Geometry button on the GEOPAK main dialog box.

LT

~J-
W,
e k *

The Geopak Coordinate Geometry dialog box appears as shown below.

E_Cuurdinate Geometry Job: 714 Operator: SA

Eile Edit Element Yiew Tools

3 A8 ik a4 A 3¢ 38 5y
REBRK AN KRUK &l 7 T o #
% O‘U ﬁ V¥ Bedefine Temparary Yizualization v"EIFF [Feature] Li ﬁmwsel 93912 'i

COGO Kewin: | Ll

Note:-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.

Step 2:  Store Points

Select Store Point follow Element = Point - Store from the Coordinate Geometry dialog box.

& Store Point

Pairt Marne: I 5000

¥ Auto Increment

Coordinates

Morthing: |1EUU
DP
Easting: |1250 _I

[T Station: |
" Elevation: |
r PLode: I

I~ Faint Cell: | Scale: |

[ Feature: I

I Description: |

Store Point I

Enter Point # (start with 5000)

Check the Auto Increment Box

Enter the Northing and Easting for the point from above given data.

Store Point

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

= Close the Store Point dialogue box.
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Step 3:

Step 4:

Store Chain for Tangent line

Select Store Chain follow Element - Chain = Store from the Coordinate Geometry dialog box.

- OrE ain Ol E2Men [ |
Chain Mame: [Tanl Element Selection
Stationtsls v Element Type:  Paint w7
Element List: Paink M ame:
5000 5007 <Add) [ 5007
Stare Chain |

Chain name: Tan# (Starting with Tan1)

Change Begin Station to Station As Is

Under Element Type select Point

Point Name: Type in the points between which the tangent falls. (for example: Tanl lies
between 5000 and 5001, so type 5000 first and hit Add, then type 5001 and hit Add)

Store Chain

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

Close the Store chain from Elements dialog box.

Store Curve

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

- ore re H 1 L]

M arne: IELIFH—

R
FPC Paint Mumber: IEEIEH—
FT Paint Mumber: |5EIEI2—
Radiuz b W

Clockwise 7 |

Store Curve

Name: Cur# (Starting with Curl)

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

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

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

Choose clockwise or counterclockwise based on the direction of curve.

Store Curve

Repeat until all curves have been stored. (In all u should have 4 curves, starting from Curl,
Cur2.....Cur4)

Close the Store Curve dialog box.
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Step 4:  Store Chain for whole Alignment

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

E Store Chain From Elements

Chain Name: [ RCOGO Flement Sefecton
Begin Station ¥ | [10+00 B Element Tupe:  Point "|
Element List: Paint Name:
TAM1, CURT, TANZ, CURZ, TANZ, <Add| [50m

CUR3, TAN4, CUR4, TANG

Stare Chain

Chain Name: RCOGO

Change As Is to Begin Station and enter 10+00

Set the Element Type (which is Point at present) to Chain and add TAN1

Now set the Element Type to Curve and add CUR1

Continue adding all chains (tangents) and curves in the proper order. (TAN1, CURL, TANZ,
CUR2, .......... TAND)

Store Chain

Close the Store Chain from Elements dialogue box.

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

Close the Coordinate Geometry window.
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5.5.2- Graphical COGO/Horizontal Alignhment Generator:

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

5.5.2.1- Graphical COGO:

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

Applications  Window  Help
GECPAK
GECOPAK BRIDGE
GEOPAK DRAINAGE
GECPAK LANDSCAPE
GEOPAK ROAD Tools

GECPAK RO®D

GECPAK SITE

GECPAK SURYEY
GECPAK WATER SEWWER

Project Manager

Active Chain Control

GEOPAK Element attributes

GEOPAK 3PC AdHoc Attribute Manager

v v vRll v v v ¥

User Preferences

Design & Computation Manager Graphical Coordinate Geometry
Cuankity Manager Layout Alignments Horizontal
Flans Preparation » Store Graphics
DTH Tools Auko Store Graphics
30 Tocls i’ Subdivision Wizard
Cross Seckions b
Utilities y  Lavout Profiles (WP Based)
Lawout Profiles (Component Based)
Help
Leqal Description
Abouk GECPAK
° Graphical COGO can also be accessed by selecting the icons from the main Geopak Road tool box.

__________________________________________ =

e
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5.5.2.2- Horizontal Alignment Generator:

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

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

| A o[- [X]

L dét! |H0r|20nta|AI|gnmentGenerat0r| FIlE Design Tahles T':":'ls

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

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

° 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.

- [2[X]

& Horizontal Alignment Ge...

File Design Tables Tools
Preferences

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

7 Preferences

Element Spmbaology Line Element :

™ —_—
COGO Element Mames [ Curve Element ! | ee—
7

Curve Design T ables Sl i ’7

Spiral Design Tables

Turning Paths [  Constuction Ling | | ee—
Pl Aligrment Display Label Soale - I'IDD—

P Alignment Dezsign

Farameter Formats Grouping ;. Mone "'I

Dynanic Increments
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Note:-1) An important thing to remember is that the components never have to be drawn
graphically in order to be manipulated later. COGO has several “Visualization options. Itis
possible to simply “Temporarily Visualize a component or components for manipulation or for
storing the components as a chain. Graphics just make the .dgn file larger and also limit you to the
old world of single precision. The Visualization options can be set on the COGO dialog box. |
would recommend using “Temporary Visualization”. This way nothing is ever written to the file.

2) These symbologies are used only when the elements are NOT stored directly to the GPK. To store
the elements as simple, graphic elements (single precision), the option, “Save as COGO Elements”
must be checked OFF under the category “COGO Element Names”.

3) To specify the color of these elements for storing as COGO elements (double precision)....
Modify the .smd file via the Geopak User Preferences, (Applications > Geopak Road > User
Preferences).

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

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

Points...(1,2,3...)
Lines... (L1, L2, L3...)
Curves... (C1,C2,C3..))
Spirals... (S1, S2, S3...)

7 Preferences

Cateqory |
Element Symbology W Save az COGO Elements

COGO Element Mames o

Curve Design T ables — Beginning Element Names
Spiral Design Tables ™ Point: |

Turning Pathz

Pl alignment Dizplay ™ Line: |

Pl Aligrment Design ™ Curve: |

Parameter Formats )

Diynamic Increments ™ Spiral: |

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

Note:- The trick here is that the names you key-in will not take effect until this dialog is
“dismissed”.
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Currently FLH/EFLHD does not have the Curve Design Tables setup yet. We are using as default
setup by Geopak.

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

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

“M:\ Engineering_Software\Cadd_resource_v8\X_30\Standards\Bin\english or metric”

Z Preferences leﬁlﬁ__ﬂ

Cateqony |
Element Syrmbology

COGO Element Mames | [d:'W5 RESOURCESY_30hStandards\Binengl ﬂ
Curve Dezign T ables

Spiral Dezign Table Indexed by Curvature

Spiral Design T ables
Turning Paths

Pl Aligrment
Geametry Settings
Dynamic Increments

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

File

File | Design Tables  Tools
S

Symmetrical 3 Centered Curve Selection: [15 mph 2 Lanes ]

Bsymmetrical 3 Centered Curve

Symmetrical Taper Curve R adiuz Spiral e - |
Asyrmmetrical Taper Curve 150 72 47
143 i) 448
136 75 419
130 77 50|
123 78 51
17 80 52 ]

Note:-Currently EFLHD uses only the Spiral Curve tables (Metric and English).
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Under the Category Geometry Settings, the user selects the Curvature Definition, as shown below.

# Preferences |Z||E| g|

Categam General

Element Symbology
COGO Element M ames

Curve Design T ables
Spiral Design Tables
Turning Paths

Pl Alignment Displayp Pl Alignment
Fl Alignment Design

Degree [Ac]
Degree [Chord)

Direction :

Farameter Formats Pl Coordinates : #Y hd
Ciynarnic ncrements Distance: Pl ta Pl -
Spiral Pararmeter :  Lenagth hd

Under the Category Dynamic Increments, the user selects the Increment adjustment Values, as shown
below.

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

& Preferences I'._||E|f'>__<|
@ Increment Walues
Element S pmbology
COGO Element Mames Radius : [1.00 Degee: [10000
Curve Design Tables )
Spiral Design Tables Offzet: [1.00 Fatio: |1.00
Turn?ng Paths _ Length: [1.00 & ]1.00
Pl alignment Display dngle: [T0000

Pl Alignment Design

Parameter Formats
W Found ta Even Increment

D =l ic: Increments

W Activate Pagelp/Pagelown shortout keps

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

Tools

Lines | Curves

File Design Tables

Curve Combinations
Spiral Combinations
Complex Transitions

Aligriment

tanipulate

From the main tool frame , shown above, additional tools may be accessed from each of the six main
tool box icons. Each of the tool boxes, as well as the tools from Graphical COGO, may be used
together to create any combination of geometry, from the simplest to the most complex.

Note:-Using these tools to set a horizontal alignment, if done properly, is just as accurate as
traditional command line COGO. This process is slower than than using store graphics.
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5.5.2.3- Examples of using the new Horizontal Alignment Generator...

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

Check your Horizontal Alignment Generator User Preferences settings as explained earlier to
make sure that you have correctly selected all of the desired settings.

Check to make sure that your Spiral Design Tables are pathed correctly. These tables aren’t
actually necessary, but make it much easier when using spirals and making sure that you are using
the minimum spiral lengths for the appropriate design speed and curvature. The path (for office
workstations) should be set to

M:\Engineering_Software\Cadd_resource_v8\X_30\Standards\Bin\english. Browse to this
directory and select the appropriate table file.

] [ 5[]

VI PR
i n Z

. Categary

Element Symbalogy
COGO Element Mames
Curve Design Tablzs

Spiral Design Table Indexed by Curvature

| tandards*Eintenglish\S piral_emaxb_LIS Cust. tht E

Spiral Dezign Tables
Turring Paths
Pl Alignment Display Spiral Curve Design Table
Pl Alignment Design Files: FormepGa
Parameter Formats =
Dynamic: Increments | Spiral_emaxf_USCust.thl . _AM4Standardz\Bintenglisht

Spiral_emax10_LISCusttbl [ M

Spiral_ermax12_USCust.tbl [P Cadd_resource_ w2

Spiral_emaxd_I15Cust thl =30

Spiral_emaxk ust [ Standards

Spiral_emaxd_LI15Cust thl [ Bin

= anglish
Cancel
List Files of Type: Dnves:
 thl | [Z MAFRMEnc Datas ~] Help

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

Make sure that “Temporary Visualization” (my preference) has been selected in COGO.

Create the entry and exit tangents, using the Store Line by 2 Points tool.

gl:ooldinale Geometry Job: 123 Operator: sp [_ O] x]
File Edit Element “iew Tools User

Alignme.. B

|Stu:-re Line I:u_IPE Faintz

F———F

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

el

|F‘Iace SCS (Inkersecting Elements)|

e e e e e e
L - e,
" e,

el \ #£ Place 5C5 (Intersecting Elements) [ x| ," e
El \\ Desigh Table: [50kmh 2 Lares =] £ 38
£% | Back Spiral: [26.000000 == /

\ [¥ ihead Spiral: [ 28.000000 == 4

3 [~ Loop [Exterior Construction] i

\\ Truncate:  Both Vl 4

Storing these components as a chain is much easier with Geopak 2001. Even though they are not
actually drawn graphically... Geopak can see them. To store (for example) these 5 components as
a chain, invoke the Geopak 2001 Store Chain tool.

Store Chain

With Geopak 2001 Store Chain there is no need to continuously click until all of the elements are
collected. Simply complete the dialog with the Chain Name, Begin Station etc... and data point
any component that is visualized and accept it with another data point. All adjacent components
will be considered for the chain. You will see several small arrows pointing in a direction. These
directional arrows are asking you if this is the direction that you want to store the chain stationing.
If this is not the direction, simply click reset and the directional arrows will switch... or as some in
the South say....”swap”. Once the arrows are pointing the right direction, data point the screen
again. The components are now stored as a chain.

£ Store Chain
Begin Station; |'ID+EIEIEI

Opposing Element. _ Transpose 'I
Max Gap: |D.D1 ualuli]
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e You may have noticed that on the Store Chain dialog there is an “Opposing Element” option. The
options are Transpose and Create. These options are given because sometimes the components
may not be stored all going in the same direction. When you store the chain at a direction and
some of the components were stored in the opposing direction, you have the option to have
Geopak Transpose those offending elements or Create new elements instead leaving the original
ones alone... I would recommend using Transpose and keep the GPK file smaller and cleaner.
The recommended Max Gap setting for a metric design is 0.01 and for English design is 0.03.

For a little more complicated example.... Let’s place an SCSCS, (an easy way)

e Make sure that “Temporary Visualization” has been selected in COGO, (shown previously in SCS
example).

o Create the entry tangent, using the Store Line by 2 Points tool, (shown previously in SCS
example).

e Create the first SC using the Place SC Tangent to Line tool.

Note: There is a “Truncate Back Element” option available with these tools, | would suggest using it
to trim the back components.

=) |:-|r:|I Caormbiratiams

Place 5C Tangent to Line

e Create the second SC using the Place SC Tangent to Curve tool.

Alignme.. B

Spiral Combinations

T@Q‘W%ﬁo T.tz

_I Place 5C Teﬁgent b Curve 5 \\
*

o Create the exit Spiral and it’s exit Tangent using the Place ST Tangent to Curve tool.

Spiral Combinations
—"*-T_DL»*-%| =1 % 5@ == _D

|F'Ia|:e ST Tangent to Curve E \\
* L]
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To create a switchback (delta that exceeds 180 degrees) SCS

e Make sure that “Temporary Visualization” has been selected in COGO, (shown previously in SCS
example).

e Create the entry and exit tangents, using the Store Line by 2 Points tool, (shown previously in SCS
example).

e Invoke the “Place SCS (Intersecting Elements)” tool. Make sure you have “Loop (Exterior
Construction)” checked. Identify and accept the first tangent. ldentify and accept the second
tangent. Pretty simple!

Aligrme.. H EFlace SCS [Intersecting Elements]
Design Table: |S0kmh 2 Lanes  [x]
v Back Spiral : [ 23000000 =
Radius ; | 300.0000 ==
¥ Ahead Spiral ; | 28.000000 E
¥ Loop [E xterior Conzstruction]:
l}’ Truncate ;. Both v|

There are many other cool tools available with Geopak 2001... such as Place Dynamic Alignment... This tool
allows you to pre-select geometric values and design “on the fly”. Give ita try.

Alignme.. H E Place Dynamic Alignment
A | ' ¥ TangentLength: [100.0000

—~ -t: v Back Spiral Length: [ 28.000000
Coig Entry Radius : | 300.000000

o N [T Length ¥ | |
Place Dynarfié Alignment| 7 ahead Spital Length - | 28000000

[ Spiral Exit Radivs: | 0.000000

[L] CE] LR EE] CE] EED

To Modify the Visualized elements:

b anipulate

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

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

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

TO VIEW THE OUTPUT LISTING

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

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

e This produces an output listing similar to the old RDS listing that many people are familiar with.

OR...
e At the top of the COGO dialog box type DES CHA [chain name].
e ...0r... use the COGO pulldowns, Element > Chain > Describe/List/Print, select the chain and press
Describe.

e This produces the normal GEOPAK output listing.

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

To display the alignment graphically, (for Final plans) see Display the Horizontal Alignment.
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5.5.3- Store Graphics:

The store Graphics procedure is the simplest and quickest method to create a horizontal alignment. The user
can use standard Microstation draw utilities to layout the alignment then use the Store Graphics tool to store
the alignment into COGO. Even though Microstation measurements are to single precision, GEOPAK stored

elements are computed to double precision accuracy. Store Graphics will make slight adjustments to the
graphical element locations as required forcing each element in the chain to be exactly tangent to the

immediately preceding element and the immediately following element. These adjustments are always minor
(e.g. the coordinates of a curve’s PC and/or PT may be adjusted a few millimeters to force the curve to match

the tangents exactly) but they do occur and the user has no control over them. However, if the graphical

elements were drawn correctly then the chain that gets stored into the gpk file is exactly as “accurate” as a
chain stored using any of the other methods.

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

Applications  Window  Help
[ GEOPAK
GECPAK BRIDGE
GECPAK DRAINAGE
GECPAK LANDSZAPE

GEQPAK ROAD

GECPAE SITE

GECPAK SURYEY
GECPAK WATER SEWER.

GEOPAK ROAD Tools

Project Manager

Active Chain Control

GECPAK Element attributes

GECPAK 3PC AdHoc Attribute Manager

User Preferences

Geometry Coordinate Geometry

Design & Computation Manager Graphical Coordinate Geometry

Quantity Manager Layout alignments Horizonkal
Elans Preparation ' W
DTH Tnols Auto Stare traphics
»

30 Tools Subdivision Wizard
Cross Sections »
Uikilities y  Layout Profiles (WP Based)

Layout Profiles {Carmponent Based)
Help

Legal Description
About GEOPRE

e Or by selecting the icons from the Geopak Road tool box as shown below:

= ||

e

ne

| B}

T O

)i

98



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

X

E Store Graphics |Z|__
Sekkings

Job Humber I'IEI1
Operator Code IJD
Chain | |M;’-‘-.IN

B eginning Point |1
Beginning Statioré | 10+00.00

ID Element | Store |

Complex Chain I

Note:-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 — 1. Not as accurate as COGO. Store Graphics makes minor adjustments to the
as-drawn elements in order to get them to tie together mathematically.2. Cannot draw spirals
using Microstation commands. If spirals are needed, you must use Horizontal Alignment
Generator to create that element, and then you may continue using Microstation commands.

To display the alignment graphically, (for Final plans) see Display the Horizontal Alignment Section.
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5.6- Display the Horizontal Alignment And Drawing Other Plan Features

5.6.1- Display the Horizontal Alignment
Geopak’s Design and Computation (D & C) manager is the tool that automates the display the Horizontal
Alignment through the use of a hierarchical database, .ddb, containing information about each element of the
horizontal alignment display to be placed within a set of plans.The .ddb file in use at EFLHD can be found at:

M:\Engineering_Software\Cadd_Resource_v8\X_30\Standard\DDBS\English\VV8_English.ddb

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

Applications  wWindow  Help

GECPAK 3 F

GECPAK DRAIMAGE 3

GECPAK ROAD d  GECPAK ROAD Tools
HERRLS SIE g Project Manager
HERALS SHEY g Active Chain Control
GEOPAK WATER SEWER 3

GECPAK Element Attributes
GECPAK 3PC Adhoc Atkributes

User Preferences
Geomekry 4

Design & Compukation Manager

Quankity Manager

Flans Preparation 4
DTM Tools

30 Toals 3
Cross Sections 3
Litilities 3
Help

Akt GECPAK

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

m“ il N L0 ||lI ULGLIONn Mdll -".-'- .-
% ./3): Settings Favorites Help.
i B ¢ = n &
me DESign & Camputation Ma"'ager| s h: A Cadd resource D4StandardssDOBSEnglishiy'8 EMGLISH.ddb
it £ CHAIMS /FROFILES
— @! 1 MYBA Applications
= 3 3PC
21 Pay_items
£7 Define_dgn

Note:- The EFLHD .ddb file is already attached through project configuration setup. If EFLHD’s D&C
Manager is not attached as shown above, then change it through File>Open>and select the”
M:\Engineering_Software\Cadd_resource_v8\X_ 30\Standard\DDBS\English\V8_English.ddb”.
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e Inthe “Design and Computation Manager” dialog box, Select CL Proposed Centerlines/Baseline as
shown below:

s Design and Computation Manager,
File Edit Setkings Fawvaorites  Help

s id @ o = N [ &

& M ACadd_resource_wEh<4_30MStandards\DDEBSAEnglizhW8_EMGLISH.
[=r CHAINS/PROFILES
1 WL
[ CFL/EFL

= CL Propozed Centerline/B azeline
& DPROF Design profile
& ExPROF Existing ground profile
& LT Low Profile
& AT Low Profile
& PLIME Staked line

1 MYBA Applications

1 3PC

£ Pay_iterns

1 Define_dagn

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

el Proposed Centerlin... E“:,E|

[T Place Influence
[T Adhoc Attibutes b atch Point Test
[T Mew Element Orly Ciraw Plan & Profile

e Key in or Select the Job Number ... as shown below and click on OK (in both dialogs):

Open Job Job Number

Job: |-|3|:| n GPK files |
job1 30, aplk
OF. I Cancel I

ok I Eancell

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

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

Z Draw Plan & Profile

EEX

Itern: | EL Proposed Centerline /B azeline

éE'|'éH{é'Ht'"f;'|5e|'5 Chaing :ll Label Scale: 100
| |

SAEET Thsin to Draw |
/(408
BAIR-1 W Line Direction Labels
BAIR-OLD .
DECLM ™ Line Length Labels
EMTRAMCE ™ Line Labelz Only
ngTJDFI‘S-I'I ¥ Curve Labels
TEh W Curve Data
N [ Curve Labels Only
™ Place Curve Data by DP
W Spiral Labels
¥ Spiral Data
™ Spiral Labels Orily
™ Place Spiral Data by DF

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

Annotate the Horizontal Alignment:

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

& Draw Plan & Profile

E0X)

It ine/B azeling
Element Type: | Stationing | Label Scale; | 100

Select Chain
406

BAIR-1
BAIR-OLD
DECLM
ENTRANCE
MRATR1
SR406-1
TEM

V¥ Tick Marks

¥ Tick Mark Stations

¥ PC/APT/TSACS/SC/ST Labels
[ PlLabels

Small Ticks

Ticks Left: Labels Left -]
Large Ticks

Ticks Left; Labels Left -]
Control Paoint Labels

Az Per Preferences hd |

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

your alignment stationing.
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5.6.2- Draw Widening And Other Plan View Features for X30 Criteria (Geopak)

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

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

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

Step |

In your “wrk” file;

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

gpplications  Window  Help

GEOPAE 3

GEOPAK DRAIMNAGE ]

SECPAK ROAD Y GEOPAK ROAD Tools
GECPAK SITE H e —
GO SUREY r Active Chain Conkrol
GEOPAK WATER SEWER. 3

GEQOPAE Element Attributes
GEOPAK 3PC Adhoc Attributes

User Preferences

Geamekry »

Design & Compukation Manager

Quantity Manager

Flans Preparation 4
DT Tools

30 Tools 3
Cross Sections »
Ltilities 4
Help

About GEQPAK

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

(@{é Bl Edit -

G it g id | (B
o DEsign & Computation Manager| g “Cadd resourc 0Standards\DDBSYEnglishiW8 EMNGLISH. ddb
Léf £ 23 CHAIMS/PROFILES
e == £ MWB Applications
23 3FC
£ Pay_items
3 Define_dan
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Note: The V8 ENGLISH .ddb file is attached through project configuration setup. If FLH
D&C Manager is not attached as shown above, then change it through
File>Open>and select the’’VV8_ English.ddb”.

Five Categories are used to group and classify the features and items used in creating construction
drawings. Define_dgn category is used specially for drawing X30 Criteria elements. This category
contains two sub-categories: Proposed and Existing category. The sub-categories break down each
classification into more specific items, such as Widening, Plan View Overrides, etc are the su-
categories of Proposed category. Within a category, the individual items that are included are
designated according to the process that they will be used for. This hierarchical data structure
functions much like a directory. Double clicking enables the user to move up or down within the
database as shown below.

F= Design and Computation Manager
File Edit 3Settings Fawarites Help

g id .-.'-E:'- .‘?t

& M \Cadd_rezource_w84<_30%StandardzO OB SAYEnglishi'3_EMGLISH. ddb
0 CHAINS/PROFILES
20 MYBA Applications
21 3PC
20 Pay_items
[ Define_dan
[ Proposed
23 Flan Yiew Overides
[ Widening
B Prop. Pavement ‘Widening [User defined su erelevatlon]
B Prop. Edge of Wwidened Shape [same ¢ ape
B Prop. Edge of Widened E xisting Super [Usze W|th 3H t_l,lplu:als OMLY]
B Prop. Shoulder! widening [4ggregate shoulder, uzer defined slope)
Prop. Shoulder2 wWidening [Aggregate shoulder, zame zlope as zhape)
3 Curbs & Paved Ditches
20 Guardrail & Concrete Bariers
0 whall
21 Slope Stakes, RPs and Clearing
21 Right-of-way
1 Medians
Approach Boad Match MMertizal tie bo existing ground)
Switchback Match Line
Sidewalk [edge]
Frop. Subex. [edge]
(20 Existing

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

W Flace Influence
[ Adhoc Attributes

[ MewElement Only  Draw COGO Element

Select Place Influence option as shown above.
When the place Influence toggle is activated, elements are drawn using the level, symbology and
attributes as defined in the GEOPAK database.
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Step 11

e To invoke the Draw Transition dialog, select Application>GEOPAK Road>Plans
Preparation>Draw Transition or select its icon from the GEOPAK Road tool palette as shown
below.

e The Draw Transition dialog is shown below.

Chain: | <Selects j Bk

Eegin Station: | 1
Begin Offzet: | 38 600000 |
End Station: | 1

o
End Offset; | 38.600000 1

Diraw

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

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

Note: Draw Transition utilizes standard surveying convention for offsets. A positive offset
(i.e., 55.0) would be to the right, while a negative offset (i.e., -55.0) would be to the left, of
the chain. Orientation is according to the direction of stationing.
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5.7- Create/Draw Existing Ground Profile (Geopak)

There are two methods available for creating and storing an Existing Ground Profile; Traditional Method and a
Draw Profile Tool Method. Any of these methods are acceptable to EFLHD. Regardless of the method used, the
final alignment must be drawn into MicroStation using the “V8_ENGLISH.ddb” D&C Manager file. This will

assure that the elements are drawn with the correct symbology, matching the FLH standards.

EFLHD’s preferred method i.e. Draw Profile Tool Method is explained in the following section.

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

The Draw Profile Tool Method allows for not only storing the ground profile into COGO, but also the ability
to draw it (graphically) without actually going into the Design and Computation Manager directly.
You must have a horizontal alignment (Chain) stored in COGO and a .TIN file.

o Create a new DGN file for the Profiles using “Sur_ft2D.dgn” seed file.
o Rename this file according to the EFLHD Naming Convention (e.g. 01-lop10(2)_pro.dgn).

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

@ Pl [ ti

x|
en| Er 4 x SE b 8 =

ﬁf» é! Drraw Profiles

e When the dialog box (below) appears, Select the Job Number and Chain. You’ll notice that unless you
already have a profile cell placed in the design file, all fields will be ghosted out except for the 2 icons to

the right of the Job Number and Chain fields. You must place a profile cell before you can create a
profile.

JRI=IE

File Edit Update Options

Job Number: [261 =] @ ﬁ' ILabe] Seale; [OO0O000
Chain: MaN =]

Sutaces | £0G | Prejection |

Type | Name | Display Settings | Draw |

A O H

- Details

T File: | a1

hfethod:  Triangles

r Dizplay Setinge ————— = Filter Tolerances
Byl evel Symbolagy vI Huarizorital: |D.‘IDD
Feature: |< o Entries > vl & ariatce: |D.DSD
= Staticn Lirnits [Hffsets
= Eegit | 0000 e Herizantal; |U. L[]}
I End; | 0000 i “ertical; ID. oo
I~ Vaoid
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5.7.1.1- Create Profile Cell

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

~ioix

File Edit Update Options

Job Number |251 vi % LLabel Scale: |D.DDDDDD

Y- I coco I e |D|a|0g Profile Cell Control|

| Tivpe|[Hame | Display Settings | Draw |

| a
e The Profile Cell Control dialog appears as shown below. Click on Place Profile Cell:

i
Active Chair: IMAIN VI
Microstation File Station Elewation  H. Scale V. Scale Gap |
ﬁﬂace Profile Cell

°

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

e The beginning station should populate automatically. The Horizontal and Vertical scales are normally set

as shown below for 10H and 1V scale with No Gap. The Top Elevation and Bottom Elevation of Cell
Range are set according to profile minimum or maximum elevation range.

£ Place Profile Cell 10 x]

Station: I 50+000.000
Elevatior: [ 1740.000 < Origin Elevation of the Profile cell
Horizontal Scale: I 100000000
Yertical Scale: | 10.000000

» MoGap
CellRange ———— Gap

Top Elevation vI 1550000 . . .
Battom Elevation_ | [1730.000 <Elevation range can be gotten from the contour lines elevations.

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

g
MAIN

50000.000000

1740

100

10
NOGAP

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

o Close the Profile Cell Control dialog box.
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5.7.1.2- The “Surfaces” Tab: The Surface tab defines the surfaces utilized as source data when drawing
profiles. Multiple surfaces from a variety of sources can be drawn in a single processing. Each surface to

be drawn must be added to the list box.

e Select the Surface tab in Draw Profile dialog box after the Profile cell is established, the dialog box

dynamically changes as shown below.

Z Draw Profile

File Edit Update Options

Chain: [SFR hd

| coG0 | Prejection |

Job Number: [7F14 = 'ﬁﬁ E Label Scale: | 100.0000

Type | Mame Display Settings

Drram |

Dretailz

TIM File: [ ppingBatielels_3d.tin
Method: Trangles
Display Settings

[ ‘aid

By Feature Vl ——————— Harizontal: | 0.30
Feature: |EXFROF bl & Yarance: | 010

Station Lirmits Offzats

[ Begin: | 10+00.00 i Horizontal: | 0.00

[v End: | 36+00.00 b Yertical: | 0.00

2 AL

Q

Filter Tolerances

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

e On Surfaces tab as shown above, select the folder icon in the Details area, and then select the . TIN file to

cut the profile. Set the Method to Triangles (This instructs the software to compute elevations at each

location that the chain intersects a triangle leg from the TIN).

e Use By Feature mode in the Display Setting area of the dialog box. Click the paintbrush icon and select
the item “EXPROF Existing ground Profile”from the D&C Manager (V8 English.ddb).

Dretails

TIM File: | pping"Baiw/aleld_3d.tin
Method: Trangles ™

Dizplay Settings

ByFestwe | [-------
Feature: |EXPROF - é
Statiom Limits Offsatd

W  Begn: |10+00.00 i Hariza
[ End: | 35+00.00 i Werti

[ “oid

& Select Design & Computation Payitem ...

File Edit Setkings Favorites Help

g4 id 0K | Close |
& b A\Cadd_resource_w8w_30\Standards\DDBSAE nglizhva_EMGLISH.ddb
[ CHAINSAPROFILES
20 WL
(e CFL/EFL

ﬁ CL Proposed Centerline/B azeline
&y DPROF Design profile
= EXPROF Ezisting ground profile
£ LT Low Profile
& RT Law Profile
& PLINE Staked line

£ MVBA Applications

1 3PC

£ Pay_items

23 Define_dan

EBX
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Press OK.

Click the Add Surface Setting icon to add the profile to the list box as well as draw the profile into the

MicroStation file.

Diray I

]
><|.ﬁ.du:| Surface Setkings

A=

The final setting on Draw Profile for Surface tab is as shown below. The recommended Filter Tolerances

in EFL should be left at the default values of Horizontal=0.30 and Variance=0.10.

& Draw Profile

File Edit Update Options

Chain: |SPR

Surfaces | COGO | Frojection |

Job Number: |714 = @ ﬁ Label Scale: | 100.0000

SSIES

Type | Mame Display Settings

219 3. EXPROF

Details

Method: Trangles ¥
Dizplay Settings

Feature: |[EXPROF hd é

TIN File: | ppingBatwATe1d 3dtin - Q

Diram

e X OO

Filter Tolerances

Horizontal: | 0.30
Yaniance: | 0.10

Station Limits
W Begin: |10+00.00 b
[ End: | 36+00.00 @

Lv: E_GEQ_Ground_Prafile
o2
Le: 2
W1

™ Woid

Note:- Use the following icon as shown below to store an Existing Profile in COGO, though it is not

required to display into your Mi

Diram |

]
u

5
s

croStation file in EFLHD.

£ Store Profile

=101 %]

Profile Mame: | exis Select |

¥ Stare Profile in GPE

[ ~Create Input File

[Iperatar Code I

File Mame: |

Files |

[T | Create 200 Profile Sting

|Store Surface in Cngu:ul

Apply %|

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

There are two ways to create proposed Vertical Alignment graphically.

5.8.1- The “VPI Based” Profile Design Tool:

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

Filz  Remember

Esisting
Ground

Coordinate
Geometny

Haorizantal
Alignment

Plan View
Design

Plan & Profile
Sheets

i il

opkions

“Working Directary:
™ Working &ligrment Influence Fuss

User Sedw

Job #: 714

Define I Part Viewer I

: i Select
YWworking Alignment | spr ‘
Diraw Pattern Existing Gm_und
Cross Sections
Calculate Superelevation

Superelevation Shapes

E=isting Ground ]

Profile

Cross Sections

‘ Propozed

Yertical
Alignment
/l

—~——

i}
t odels

Tabular
Summaries

Plan Wigw
[uantities

_ Crozs Section
Earthwork Shasts
Lirnits of Reports & <5
Construction Quantities

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

[Road |
22

Horizontal & Yertical G

B s

Ed

% (—q'-.-'F'I Based Vertical Alignment Design Tcu:ls|

+ 4
=B @settings

it

#, )

Job Mumber: [ 251 Q
Operator Code: |$|:|
PGL Chair: IMMN vI

]

— Location and Scales

Huorizontal Scale: Iw
Vertical Scale: Iw
Reference Statian: IW
Reference Elewvation: Im

3 | 447839.73631

opP
" | 2E87464.33004

~ Profile Cell
Draw Cell at Xy |

|dentiby Cell

1] 8 | Cancel

110



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

This will invoke the GEOPAK Profile Generator as shown below:

i
IET Tools
i Preferences... [}3

Profile Cell Settings. i | o 'l

£ ¥alue Table... Eleration: I— Oif 'l

Load Profile. ..

et << |mzert | Dwnanic | Delete | Irgert >3 |

Save Profile As...

Clear Profile

Draw Profile

Exit

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

below:

Elevation Increment: II:I'I—
Length Increment, [0
Grade Increment: IDDD'I—
Maintain Curve Length = |
[~ Hold Yertical Curve
[ window Center Current VP

(1] | Cancel |

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

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

EK ¥alues (K ¥alue: K¥alues_Z001metric.kyl) - |EI|5|
File:
Speed: Sag Min SagMax Crest Min Crest b ax -
20 an an 1.0 1.0
a0 B0 B0 20 20
a0 a0 a0 40 4.0
a0 130 130 Fall FAl
G0 180 18.0 11.0 11.0
i 230 230 17.0 17.0
an anao 300 26.0 26.0 ;l
[ 130 |73.0 | 730 [1240 [124.0
ok | Cancel | add | Delste |
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Using the File pulldown, select File > Open and browse to the folder M:\Engineering_Software\
Cadd_resource_v8\X_30\Standards\Bin\english\ and select the appropriate K-Value table. Press OK as
shown below. Press again OK on K Values dialog.

Sag Minimum | Sag Masimum | Crest Minimum | Crest Mazimum |
15 10.0 1048 = 2
20 17.0 I¥ K Value
25 26.0 g Directaries
a0 70 9 Files: Irechones:
35 49.0 44 [kMalues_2004english. kvl e 30\StandardssBinhenglizhh
40 £4.0 g
45 79.0 7 = M
Bl 960 ol [ Cadd_resource_ w2
55 115.0 1 = 30
EO 1360 1 [ Standards

= Bin

|80 [231.0 E = englizh

oK | F

Cancel
Lizt Filez of Type: Drives:
= kel | [Z MAFRfGnichDats, | Help ]

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

selected):

rome

_File  Tools.

YR

Length: | 240.00

Station: |10+25.00

[vPI2

Station: 112+55.DD u]i} 'i

]VF‘I 3
Station: [15+30.00

Elervation: | 132.01 Elewation; 1144.?1 ff "i Elewation: | 140,75
Back Grade: | 52305 o - - Fwd Grade: | -1.4927 Off "]
< Inzert J Dynamic I Delete I Inzert »» I
Length: | 265.00

- Symmetrical Yertical Curve

-

Speed:

35 V] L [z04.00
Station; 111+53.DD HF Station: | 13+22.11 Ki 130.0?42 Station; [13+67.00
Elewation: 1139.31 HP Elewation: ]143,52 S55D: 1251.0? Elewation: {14313 .

Ereviouz| 1 [4] | DR Mext

To begin using the GEOPAK Profile Generator, click on Dynamic and snap to the beginning of where
you want the profile to start. This would usually be exactly at the beginning of the existing ground
profile. Accept the snap with a data point of the mouse.

Pan on ahead, click on Insert After and data point the screen where the next VVPI should be. | would
suggest laying out all the VPIs first, save the file, using the pulldown, File > Save As and then go through
designing the vertical curves. The vertical curves can be entered by typing in the length in the field, or
simply selecting the design speed on the GEOPAK Profile Generator.

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

Select the Vertical Alignment button on the Project Manager dialog box (as shown in Section 5.8.1).
Click on Identify Cell, data point the cell, click on OK (as explained in Section 5.8.1).

This will invoke the GEOPAK Profile Generator.

Select File > Load Profile on Profile Generator dialog box as shown below.

E Profile Generator (K Value: K¥alues_2004english.kvl) E||E|rz|
File Tools
Preferences. .,
Profile Cell Settings. ..
Erofile el »sttings Statian [ o v
K Value Table... Elervation: lim

Load Profile. ..

| Diynaric: | | |

Save Profile

Save Profile As...

Clear Profile

Draw Profile

Exit

B LloadProfile |2 |01X]

] I Cancel |

Click OK will load the Profile Generator with profile data for edit as shown below.

Click on Select and pick the Profile.

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

File Tools
WP WPl 2
ot [10+25.000 off - Station: | 12+65.00

Elewation: |132.01 (0] Elewation: | 144.71
Fwd Grade: | 5.2905 af -
£ Ingert | Diwynarmic | Delete | Ingert »» | 4

Length: | 240.00

L I 8 Mext

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

Use the Draw Profile Tool setup to display Proposed Profile.

EE

x|
e R EEE

Draw Profile dialog box appears as shown below.

& Draw Profile Z||E|rz|
File Edit Update Options

Job Mumber, [F14 = @ ﬁ Label Secale: |100.0000

Chair: [SPR =]

Surfaces | COGO | Projection |

Type | Mame Digplay Settings Ciraw
TIM . \BAwAlel3 3. EXPROF ]
X
,H,4>
Detailz
TIM File: | pping'Bésiaiae19 3d tin Q
Method:  Trangles ™
Dizplay Settingz Filker T olerances
By Feature v| Harizantal; W
Feature: [EXPROF ] é Yariance: | 0.10
Lv: E_GEC_Ground_Prafile
Station Lirnits Co 2

[+  Begir: |10+00.00 i Le: 2
v End: | 36+00.00 i wik: 1

[ “oid

Select the COGO tab.

=
2t
[
c*:&» é! Drraw Profiles

Open a MicroStation design file and invoke the Draw Profiles tool via the pulldowns, (as shown below):
Applications > Geopak Road > Plans Preparartion > Draw Profiles
... or use the Draw Profiles icon, (as shown below):
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5.8.2.1- The “COGQO” Tab: The COGO tab is utilized for drawing any profile that has been previously
stored into the gpk file. The functionality of the remainder of the dialog is very similar to the Surfaces tab.

Select the COGO tab in Draw Profile dialog box, the dialog box dynamically changes as shown below.

5 Draw Profile i |

File Edit Update Options
Job Number: [714 = K@ ﬁ Label Scale: [100.0000
Chair: [SPR hd

Surfaces | COGo | Prajection |

Mame Dizplay Settings Draw|

fal

Details

Profile: |PROSFR hd
Yertical Offset: | 0.00

Station Limitz
[~ Begir: [10+00.00 i
[T End |36+00.00 n

Dizplay Settings

M Custom Line Style

Featwre: [DFROF =] i W Scale factor: [100.00
Options

Genaral W WPl Labels From%Fl ¥

W Cicle  *

Ve W Gradelabels ‘+'and- ¥

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

Use By Feature mode in the Display Setting area of the dialog box. Click the paintbrush icon and

select the item “DPROF Design profile”from the D&C Manager (V8_English.ddb).

Details

Profile: |PROSPR

Statior Limitz
=l _
[ Begin: ale asip omp

g ExFPROF Existing ground profile
dh LT Low Prafile

& AT Law Prafile

&y PLIME Staked line

0 MYBA Applications
£ 3PC

£ Pay_itemns

=1 Define_dgn

Yertical Offzet: | 0.00
End: File Edit Settings Favorites Help
Dizplay Settings
2 > OF. Cloze
By Feature "l Custg Eﬁ id
. v

Feature: [DPROF =l | M 5| [ b Cadd_resourcs vBw_30vStandards\DDBS Englishw/a_ENGLISH ddb

Options IE?EICHAINSHPHDFILES
WL

General Iv %Pl Label: From VP (= CFL/EFL

WPl Circle b CL Proposed Centerline/B aseline

VL [V Grade Labels '+ and ' - DPROF Design profile
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Press OK.

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

Diraw I

Add COGO Profile Settings

[
Ea
X
&

Software now will display your Proposed and Existing Profile into MicroStation file.

5.8.3- To print a Vertical Profile Output file:

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

=]

& Profil...

@

Frafile [py;
E=SPR
FPROSFR

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

shown below.

A% a8 ki Y 1]
R _+_ '/ '/ f_& ra ’Fi 1+z34 f—} D‘ T+zzd # ”ﬁé % [ p
v Hedeflne Temparary Visualization ¥ || OFF [Feature) _J BTDWSEJ 959.12 vi R v] e ]“_‘_]_1 ]
COGO Kewir: | Frint Profile FROSPR __i
% 2 Print Profile PROSPR
Beginning profile PROSPR description:
STATICH ELEV GEADE TOTAL L BACK L AHEAD L
YEI 1 10+25.00 132.01
VPC 11+63 .00 13931 5.29 HE= 30.1 55D = 261.1
WRPT 7 124RE NN 144 71 N4 nn in» nn in? nn
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o Type ‘Out ProSPR (File name, maxm 8 character) in COGO Key-in and Enter, as shown below.

& Coordinate Geometry Job: 714 Operator: S5A |Z||E|[z|

File Edit Element “iew Tools

COGO Key-in: |Out ProSPR |

¥ Redefine  Tempaorary Yisualization VHmﬂ Browsze | 9312 v| 979'9.12 v| 84 ﬂﬂ >
[

e GEOPAK COGO will create an output file for the proposed data file ProSPR714.0sa in working directory.
Where 714 is the Job number and osa stand for Output for User SA for this project.
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5.9- Existing Ground Cross Sections (Geopak)

5.9.1- Draw Pattern Lines (Geopak)

The project designer shall create a design file containing the pattern lines representing the locations of all
cross sections in the process of generating the existing and proposed cross sections, earthwork etc. The
pattern lines for each alignment, along which original ground cross sections are derived, shall be
distinguished by the pattern lines layer name P_GPK_Pattern_01, P_GPK_Pattern_02 ..., etc in EFLHD.

° Create a new dgn file (give the name e.g. 01-xxxx_wrk.dgn) and reference your dgn file that contains
your chain to this file just to be able to see position of the chain.
o Select the Draw Pattern button from the Project Manager dialog box as shown below:

File Remember Options
‘warking Directary: User: Sedv  Job#: 714 |
™ working Alighment Influence Buns
: ; Select ‘ [Lrefine Part Viewer |
Wiorking Alignment | spr
Euisting
Giround o Patt Ewisting Ground E wisgting Ground J Wertical
[SEREIE Cross Sections Prafile ] Alignment
Coordinate
Geomety
Calculate Superelevation Propozed an
Superelewvation Shapes Crozs Sections Maodels
Haorizontal
Alignment
Plan Yiew ER Ero;TjSetction
Design S5 | |
Plan Wiew Tabular
Quantities Summaries
Flan & Profile Lirnits of Feports & xS
Sheets Construction Quantities
e The Draw Pattern Lines dialog appears as shown below:
7= Draw Pattern Lines =101 x|
ok ] Q. Chainc [<Nonex =] J& Ptie [lorer =]
Beginning Ending
Left Offzet[+]: I Left Offzet[+]: I
Staticr: I i Staticr: I i
Right Offset[+]: I Right Offset[+]: I
|nzrement v| |1EIEI.EIEI [T Skewdngle [0.00
Level Symbology, | ——— Draw Pattern Lines I

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

GEOPAK 5Set Feature

~ Sernbology
Leveli [P_GPK_Pattern 01 =]
Color: L] 0 =l
Style: | 0 =]
Wheight: | ] |

Cancel |

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

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

First of all the designer must have the following:

1) A TIN file.

2) A .dgn file containing your “pattern lines”. (explained in Section 5.9.1)
3) A horizontal alignment stored in COGO. (explained in Section 5.5)
4) A .dgn file to create your “existing ground cross sections”.

will be drawn in this dgn file.

below:

Create a new dgn file(give the name e.g. 01-xxxx_Dxs.dgn). The existing ground cross sections

Select the Existing Ground Cross Sections button from the Project Manager dialog box as shown

File Remember Options
‘Working Directory:
I “Working Alighment Influence Runs

‘Working Alignment | spr

Draw Pattern

Calculate
Superelevation

Existing
Ground

Coordinate
Geometry

Horizontal

User Sedv  Job#: 714
Select I Define Part igwer I
E wisting Ground Existing Ground J ‘Vertical
Cross Sections Profile l Alignment
S
Superelevation Froposed an
Shapes Crozz Sections Models

IT]

Alighment

Plan Wiew
Dresign
Flan iew

Quantities

Tabular
Summaries

Plan & Profile
Sheets

LRURURIA

_ Crozs Section
E arthwwork Shacte
Limits of Fieports & XS
Canstruction Quantities

e  The Draw Cross Sections dialog will appear as shown below:
i
File Edit Update Options
Job Mumber: [261 =]  Chairn: [MAIN =l Diraw |
#5 Cells I Surfaces I
 Pattern
| By DGN File -
Design File: | Q
= Levels: | a T =
I~ Colors: | o Il Lline I/ Line Sting
I Styles: | i fatch I Feset |
I~ w/eights: | n [isplay I
~ Scale Spacing
Huanzontal: | 10.00000 Huanzontal: | 1000.000
Wertical: | 10.00000 Wertical: | 500.000
Mumber of X5 by Column; |2D
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Select the “XS Cells” Tab: Here the designer tells Geopak where to find the information to create

the cross section cells and how they are to be laid out.

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

Toggle on the desired element parameter, (i.e.. Level, Weight...) the press the Select button. The

Mask dialog is displayed, wherein the desired parameter settings may be identified. You may
select as few or as many parameters to identify the desired pattern lines or line strings. Or use the

match button to select the element parameters.

Select Levels “P_GPK_Pattern_01" (Or select the levels created during the Draw Pattern

procedures)

gDraw Cross Sections

File Edit Update Options

=101 ]

Job Mumber: [261 =] Chaire [MAIN =l Diraw |
#5 Cells I Surfacesl
rPal BysStation
i ¥ ByDGNFie
C In Exigting Only Q
IV Levels |P_GPK_Pattern 07 a 0
¥ Colors: ID— & ¥ Line [ Line Sting
W  Skles: [0 ] M atch Reset |
IV weights: |0 ) Dizplay
~ Scale Spacing
Horizantal: | 10.00000 Horizantal: | 1000.000
Wertical: | 10.00000 Wertical: | 500.000

MHumber of <5 by Column: |2D

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

Select the Surface tab in Draw Cross Section dialog box, the dialog box dynamically changes as

shown below (The user creates ground cross sections from a TIN file through this tab).

i xd
File Edit Update Options
Job Mumber. [261 =] Chairc [MaIN =l Diraw |
X5 Cellsl Surfaces I
Type | Hame | Display Settings | Method |
]
X
— Detailz
TIM File: |id28a8.tin Q,
Method:  Trangles Type: Line vI

Filter Tolerances

0 l By Level Svmbology
i b ByFeatue

Harizontal: | 0.100

Feature: [Ewist. Grourd B3 Wariance: [0.030
— Text Settings ;
" Elevation 12.34 ™ Veid
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e Select the folder icon in the Details area, and then select the .TIN file to draw the cross section. Set
the Method to Triangles (This instructs the software to compute elevations at each location that the
pattern lines intersect a triangle leg from the TIN) and select Type to Line.

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

e Use By Feature mode in the Display Setting area of the dialog box. Click the paintbrush icon and
select the item “Exist Ground in XS”from the D&C Manager (V8_English.ddb) as shown below.

r Dizplay Settings

Filter Tolerances
By Feature Vl lT ’7 Horizontal: Iﬁ
Feature: [Exist. Ground ;lﬁ_ Variance: [0.0090
2 select

. Design & C tation Payiten ... = 0] *
S Tentbenn R e esign & Computation Payitem ... 101 x|
: |—._w.__., Settings  Fawvorikes  Hel
" Elevation 12.34 === oENT 2 e
A -
¢ id ok | Cose |

&R M:\CADD_Resources_V8\X_30\Standards\DDB\V8_English.ddb =
3 CHAINS /PROFILES

£ MYBA Applications
1 3PC
3 Pay_items
{7 Define_dgn
3 Proposed
[ Exizting
[ Cross Sections
Exist. Ground in <5 =
Rock in 5
3 Erwirarmental

£3 Hydraulics =]

e Press OK.

e Recommended Filter Toleraces at EFLHD are shown below:

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

Filter T olerances

Horizontal: | 0.100

Wariance: I 0.030

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

[~ DP Qrigin

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

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

the Proposed Cross sections.

The user fills out several dialog boxes in order to create an ASCII input file. When this input file is executed,

the results are graphical elements representing the lane widths and superelevation cross slopes.

describe these graphical elements as intelligent 2D elements.

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

I would

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

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

File Remember Cptions
Working Directory: User Sedw  Jobt: 714 |
I ‘warking Alignment Influsnce Runs - -
: ; Select ‘ Define Port Wiewer |

‘wiorking Alignment | zpr

Existing

Ground Do Eatier Existing Ground Existing Ground ] Wertical

Crozz Sections Profile l Alighment

Coordinate

Geomety

Calculate Superelevation Fropozed i
Superelevation Shapes Crozs Sections Models

Huorizontal

Alignment \/

Plan View ity CrogshSetctlon

Design EELs
Plan View T abular
Quantities Summaries
Plan & Profile Lirnitzs of Reports & x5
Sheets Construction Quantities

The Select Run dialog appears. Use the pulldowns and select Run > New as shown below. Click

on OK.

Copy.. F
Madify...
Delete

Description

Time

#159/2007 15:50:23

11/19/2007 15:50:15

Cancel
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The New Run Name dialog appears. Type in the name of the “Run” to create. The Description

°
field is optional. Click on OK.
Fiun Mame:? [ spi
Description
Cancel
e The Select Run dialog appears. Highlight the desired run (you may eventually have several) and

click on OK.

Dezcription

Caticel

e The Automated Superelevation dialog will appear as shown below:

Sl

File

Station Range

Job: I Q Chait: |<Select> =] E
Design Speed: I Begin: I i
Tiratsitiong B Linear bt End: I i

Preference File: |2EIEI4_BD_2D j Facility:  Undivided vI
& Selectior: [G2-40km/h | w| L Selection: [AA5HTO Me =]

Left | Right
Prafile: Im
Tie: Offset x| Offset: [OO000
% Slope | Diffset | Drfset | Dependent |

G KD

Lreate Input File: ||

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

£ Automated Superelevation
_| File
Direckories %

Preferences

- Q

Level Symbology

-

E}(lt ==l

Praferanra File: IFth.:u meatric | w

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

For Metric the path is M:\Engineering_Software\Cadd_Resource_V8\X_30\Standards\Bin\Metric.

Superelevation File Directories
: 3045 tandardsBintenglich SRS NV

& Files Path: [M:ACADD_RESOURCE_WEW<_30WStandards\E Q@

dd resource wBY

Length Files Path; | M:ACADD_RESOURCE_VE<_30\Standards\E O

Autashape Input Files Path: |

Q,  Default
Clear Al Drefault Al
N
ak Cancel

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

£ Automated Superelevatio
File

Directories

Preferences T Q

Level Symbology N

Exit VL

H o TR R o M I TR T

I x]

Dependent Shapes: - Symbalagy
% Level: [P_RDW_Super_Shar_x]
Independent Shapes: | e—— Colar: ||:| E =
Stle: [——— 0 =l
Weight: |[——— 2 =l

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

& Automated Superelevation - spr, |;||E|[Z|
File

Station Fange

Job: [714 Q4 Chaire [SPR -] ¥
Deszign Speed: | 30 Beqgin: | 10+25.00 HEH
End: | 36+00.00 CET
.0 70 20fiRd Faciity Undivided
& Selection:  =fl_english_super_E7_33 |5 alection: [AASHTO En ﬂ

efl_englizh_super_70_30 _
L efl_englizh_super_80_20 Right

[ [ TeTalnln]

Note:-AASHTO 2004 recommended that the proportion of runoff length on the tangent range

from 60 to 90 percent for all speeds. FLH has selected options within the range of AASHTO

2004 recommendation. Typical preference is set 67% and developed three set of preferences 67-

33, 70-30 and 80-20 for transition distribution as shown above.

Explanations of this can be found on page 175 in AASHTO 2001 and on page 182 in AASHTO

2004.

& Automated Superelevation - spr, |Z||E|[z|
File

Station R ange

Job: [7F14 & Chair: [SPR o 3
Dezign Speed: | 30 Begin: | 10+25.00 i
End: | 36+00.00 i

Preference File: | uper_70_30 j Facility:  Undivided bl
e Selection: [English4%e v| L Selection: [84SHTOEn +|

Left | Right
Prafile; W
Tie: I Offset [00000
maﬂ&@b Offzet Dependent | _

Select the GPK file

Identify the Chain

Key-in the Design Speed

Select the Superelevation Preference file
Select the maximum “e” value

The next step is to simply tell Geopak a little more about your design. Complete the top portion of
the Automated Superelevation dialog:
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e Select from the toggle Divided or Undivided. We typically design 2 lane roads, so select
Undivided.
e The L Selection is made for you. It’s tied to the Superelevation Preference file selection.

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

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

e Select Quick Entry for your shapes as shown below:

|

E;“;Km

43

Quick Enkry

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

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

Facity, Undivided |
T —
Lane ‘Widths: |1EI.EIEIEIEI
T otal Murnber of Lanes: |2
MHarminal Percent Slope | -2.0000

k. | Cancel |
The result is shown below:
Left | Right
Profile: |PROSPA hd
Tie: PGLChan ¥ Chain: |SFR bl J:§
% Slope Offzet (ffzet Dependent |
-2.0000 [0.0000 10,0000 a
X
&
EE/_.-
Create [nput File: | zprinp o}
Generate Superelevation Transitions |
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Left | Right
Prafile: [PROSFR b
Tie: PGLChan ™ Chain: |5FR - J:§
% Slope Offzet Offzet Dependent |
-2.0000 0.0000 10.0000 [ cl
X
&

Generate Superelevation Transitions |

As mentioned earlier... as a result of using the Quick Entry tool, the Right shape will also be set to
Dependent. To change the right shape to be Independent, simply click on the Right tab and uncheck the
Dependent box (as shown below). | normally create one side Dependent and the other Independent
simply so that they are automatically drawn in different colors, (see Symbology pull down explained
previously). Both sides can actually be Dependent, but they both cannot be Independent.

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

Now fill the Input File name and click on Generate Superelevation Transitions (This file will be created
and placed in your working directory).
When the input file is created the Geopak Text Editor will automatically pop up as shown below. Click on
the icon at the far right (Create Superelevation Shapes) to process the file.

ETEHI: Editor: autoshapes.inp _

File Edit Criteria

=101 %]

N & d :&ﬂﬁ@]

<% Superelevation Settings and P1Create S peTERE A Shapes |

-

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

IMPORTANT: You should always review how the shapes have been calculated and drawn, before
proceeding any farther with your design. You may also edit this file according to your project requirement.

128



5.11- Proposed Cross Section (Geopak)

e Open the design file (01-xxxx_Dxs.dgn) which was created for the Existing cross section (Section 5.9.2).
The Proposed Cross section will be developed on the top of Existing Cross Section.
e Open Project manager and put a check mark in the white box for Working Alignment Influence Runs as
shown below:
File Remember Options
whorking Directony:
W waorking Alignment |nfuence Buns
wiorking Alighment [ spr %
E wisting
fround Diraw Pattern ‘ Existing Grqund
Crogs Sections
|
Note:- Making sure the working alignment is defined.
[ ]

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

& Road Project: BAWA. prj

File PRemember Options
‘warking Directory: Uszer Sedw  Job#: 714 _
W ‘working Alignment Influence Runs . .
. Select ‘ Define Part Wiewer |

‘Working Alignment | =pr

Exizting

Ground Draw Pattern E xizting Ground Existing Ground | Wertical

Cross Sections Prafile | Alignment

Coordinate

Geometry

Calculate Superelevation 30
Superelevation Shapes Cross Sections Models

Horizantal

Alignment \/
Flan View Eanthuork Crogshs elctlon

Design =8

Flan Yiew Tabular
Quantities Summaries
Flan & Profile Lirnits of Fieports & X5
Sheets Construction Guantities

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

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

optional. Click

Run

[ Hew. Tie
Copy... » 11/19/2007 15:50:15
: 11/19/2007 15:50:23
Modify. ..
Delete
Description

ak | Cancel |

on OK.

Description [Dema run far Undivided Mew Construction

Mame: ; | Fur_1

Typical

ok Cancel |

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

Rurn
I ame Time
Fun_1 0EAE/2004 10:35:08
Urtitl=d 061642004 10:04:57
Description
D'emo run for E sisting Features

The Proposed Cross Sections dialog appears. Notice that the name of the Run (in this case
Run_1) also appears at the top of the dialog as shown below:

130



gPrupused Cross Sections - Run_1 N ]
N

Files

5 DGM File -
Pattern

Exizting Ground

Shapes

Shape Clusters

Define DGM Variables
Define W ariables

Plat Parameters LI

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

£ Proposed Cross Sections - Run_1 -10] =]

Files

ﬁ:tg?‘i - #5 DGM File IC:\MyFiIesWB_F'rniects_I Files |
Esizting Ground i 1 0.01 m

Shapes ’ =

Shape Clusters %
Define DGM Yariables

Define Variables

Flot Parameters |

Note:- The “Tolerance” setting is very important.
For Metric projects, tolerance= 0.003, and for US Customary projects, tolerance= 0.01.

Click on Pattern and put a check in the white box for Use Working Alignment. Since your

pattern lines have been previously defined in your working alignment “spr”, there is no need to
identify them again.

£ Proposed Cross Sections - Run_1 _ o] x|

Files

%5 DGN File 2| ¥ iUsewarking Alignment Definition:
Pattern :
Existing Ground _EQGN File |

Shapes Chain | Select I
Shape Clusters .
Horiz. Scale |10 Wert, Scale I'ID

Define DGN Wariables
Define Wanables DGHIFile | File: |
- Seanch Criteria

Plat Parameters

[¥  LvMNames: P_GPK_Pattern 01 |
[ Lv Numbers: (|
[ Colors: 0 (|
r Styles: i
[T weights |
= Typez 3 f |

I atch | [izplay | Heset |

Click on Existing Ground and put a check in the white box for Use Working Alignment. Since

your Existing Ground has been previously defined in your working alignment “spr”, there is no
need to identify it again.
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il
Files
55 OGN File - ¥ Lse wWorking Alignment Defirition
Pattern
Ewxizting Ground D) [’\\‘36 I
shapes r Search Crtena

Shape Clusters
Define DG VW ariables
Define Yanables

Plot Parameters

~

¥ LvMames:
™ Lv Mumbers:
¥ Colors:
r Styles:
[T ‘Weights
= Types:
fof atch |

#_E_Ground_x=5

3

Dizplay I

Feszet

i
i
i
i
i
i

RaIEY
Files
=5 DG File = ¥ ilze Working &lignment Definition;
Patterm =
E sizting Ground Al il I %
Shapes DG Fie: | Fies |

Shape Clusters
Define DGM YWariables
Drefine VW ariables

Plat Fararmeters

=

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

Click on Shape Clusters. Initially the dialog appears as shown below, basically blank with many
of the option buttons ghosted out:
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5
Files
T — | Chain Tie/PGL  Profile | m—
Fattermn _I_','DICEI
Ewizting Ground Thick I
Shapes
Shape Clusters

Define DGM W ariables

Define Yariables Chair | Tie I | 0.00000 Prof |

Plat Parameters = Add | Fodify | Delete |

Scan
Up | Dowin

~ Side Slope Condition
D efine | fadify | Delete | g | Down |
~ Criteria File
Add | [Delete | g | Down |

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

shape cluster:

=Y
Chain Tie/FGL Frofile |
P& 0. 000000 WERTHMAIN %

Cloze |

Click on the Add button as shown below:
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{5 ]
Files
S DO Fie — | Chain Tie/PGL  Profile | a—
Pattern —I'l" 22
Eisting Ground Thizk I
Shapes
Shape Clusters
Define DGEN Varnables . .
Dofins Yarishlos Chain |Mf-‘-.IN Tie | | 0.00000 Prof |‘-;"EFHTI;f

Plot Pararneters j .&dd% hef caclify I Dielete | p

~ Side Slope Condition

D efire P cdify | [Delete (1]} | Do |
— Criteria File
Add I [elete I U [own I

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

unghosted. Click on the Typical button as shown below:

R

Files
- Chain Tie/PGL Frofile |

=5 DG File - :
Pattarn bl 1 0.000000 WERTMAIM Typical
Exizting Ground Thick.
Shapes
Shape Clusters

Define ¥ anables
Flat Pararneters R Add I P cdify I Delete I

up |

Define DN Yariables Chain [MAIN | Tie | [0.00000 Prof [VERTK _ Scan |

Diaven |

— Side Slope Condition

Define | Wodify | Delete | g |

Lo

— Criteria File

sdd | Delete | Ul |

(o

The Typical Sections dialog appears as shown below. Select the desired Typical Section.
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NEW PAVEMENT TYPICAL SECTTON

1. SHOULDER WIDENING & PARAPET WALL

2. CURB AND GUTTER 9 FILL WALL

3. JERSEY BARRIER 10. SUBEX EXCAVATION
4. ROCK BENCHING 11, SIDEWALK

5. WIDENING LINES 12, GUARDRANL

&, MSE WALL

13. PLAN VIEW SLOPE CONTROL

7. CUT WALL
Cell | Description | Job Murnber: 261
ExFeat Euisting Features Ve
ROW Exist and Prop. B... Template Designed to'work with: 1 Shape Cluster
REHAE Fiehabilitation Typ... Ay bl eft Road vI Deseidl
UNP&YT Undlvided New . S— —Descrpln |
#5_Lab Cross Section La.. - Range Apply to Whole Chain |
» Apply to Station FRange
Begin Sta.: |50+DDDI‘I DF | End Sta.: |52+380r1 DF |
4 | | I On Chaim [FEN [ Select |
Apply |

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

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

Note:-Do not check the white “On’* Chain box. Chances are you will never use this option.

Select Apply at the bottom of the dialog.
Each Typical Section is associated with different combinations of criteria files. When Apply is

pressed, the user is basically instructing the software what criteria files to use (and where) and

populates the Proposed Cross Sections dialog as shown below:

il

Files
- Chain Tie/PGL Prafile |

%S DG File o =
Pattemn AIN 0.000000 WERThAIN Tupical I
Ewisting Ground Thick I
Shapes
Shape Clusters

Defing DGM Y ariables
Defing Wariables

Chain | MAIN Tie I|D.DDDD[ Frof [WERTH Scan I

Redefinable Variables  w| | Add |  Modiy | Delete | Up |  Down |

r Side Slope Condition

RT where sta »= 52+000.00 R 1

Defire | Modify

LT where sta >=52+000.00 R 1 and sta <= 52+340.00R 1

and sta <= 52+34000R 1

| Delete I Up I Dawn I

r Criteria File

unpavt_define.x21

Mame | Diescription |ﬂ

vaniables. x21 Wariables Definition File 03-03-2005.
new_pavement.x21 Mew Pavement 03-03-2005. ;l
&dd Delete I Up I Down I
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e Click on Define DGN Variables. You can ignore this portion of the Proposed Cross Sections
dialog as it only applies to the Automated Cross Section Labeling Typical.

£ Proposed Cross Sections - Run_1 B ] |

Eiles

5 DGM File - Wariable OGN |
Pattern

E sisting Ground
Shapes

Shape Clusters
Define DGM Y anablez
Define Wariables i
Redefinable Variables =] By file &l i Select I

“anable Mame : Level Sprbalogy ™ |

DGH File | File I

— Search Criteria

| Ly Hames: | (|

I Ly Humbers: | i

r Calars: | (|

r Shles: | i

Add I wieights: | i
Mody r Types: | i
b atch I Dizplay I Reset I

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

- Highlight the Variable, (such as CROSS SECTION DGN), by clicking in the white area.
- Once highlighted, the default value will populate the Value field.
- Key-in the Value and press Modify.

i
Files
5 OGM File - Wariable Walue ﬂ
Pattern FROJECT UMITS E OF M [
Ewisting Ground CROSS SECTION DiGM crosz.dgn
Shapes PROPOSED PLAM DGHM plan.dagn
Shape Clusters GEOFAK LINES DGH plan.dgn
Cefine DGM ¥ ariables TE=T 5IZE i LI
Define W ariables :
Redefinable ‘ariables :I Byfile Al vl Select |

Yanable Mame :

Walue |

Add | Madify |

e Click on Redefinable Variables. This portion of the dialog is where the user can set project
specific values for their design.
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e In the example below, the 1** Surfacing Layer variable (_d_SurfacingLayer1Thickness) needed
to be modified. The Variable was highlighted and the Edit button was pressed. When Edit was
pressed the Redefinable Variables Editor dialog was invoked. The default value was changed to
0.03. The Save button was pressed.

# Proposed Cross Sectiol i ] 3]
Files
Wariable ﬂ
_d_DefinePavementLayers

E wisting Ground
Shapes

Shape Clusters
D efine DGM Yariables
[ efine ¥ ariables

_d_FirstFullLengthLayer
_d_SurfacingLayer] Thickness
_d_SurfacinglLayer2Thickness

_d_SurfacinglLayerdThickness

d_SurfacingLayeraT hickness & Redefinable ¥ariables Editor

Redefinable '/ ariables ;I S *.

~% First pavement surface layer thickness in master *.
Rodefine % units. This first layer of pavement thickness MUST =~

<% be greater than zero. *.
7 = S %0
/% First pavement surface layer thickness in master  */ <% BEXAMPLE: *
4 units. This first laver of pavement thickness MUST =/ ;: ii (Sta »= 0+000 R 1} then :;
#* be greater than zero. / S _d SurfacinglayerlThickness = 025 *

Edit | o* ' .

if (Sta »>= 04000 R 1) then

_d SurfacinglayerlThickness = .03

Save [ | Cancel |

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

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

£ Proposed Cross Sections - Run_1 0] x|

Files
— 5 Lines
Exizting Ground ;I [—
Shapesz
Shape Clusters et
Define DGM W ariables
Define 'V aniables [T Line Text Sanvre

Redefinable Y anables
Plot Parameters

[~ Station Text Saire

Drainage x [T Baseline Mame Text Aziire
~ Plat

[T Pavement Thickness |10

[ Fil Gaps Between Clusters

™ Transtion Defirition Al

[T Intersect betwesn Cluzsters

[T Process Clusters as Indicated

[T Remove Skewed Effact

[T Process Only Sections Witk E isting Ground
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Drainage is not used in Eastern Federal Lands.

When all modifications are completed, save the Run settings using the pulldown Files > Save

Settings as shown below:

gProposed Cross Sections - Run_1
Eiles

=131

i Fun ﬁ ~#5 Lines
-
Sawe Setkings

Export. .. bles rText
[ Line Text
Ezxit
bl .
= [" Station Text

Plat Parameters

Cirainage bl [~ Baseline Mame Text

il

r Plat

™ Pavement Thickness [ 1.0

™ Fill Gaps Bebween Clusters

™ Transition D efinition AL

™ Intersect between Clusters

[™ Process Clusters as Indicated

™ Remove Skewed Effect

[ Process Only Sections with E xisting Ground

gPruposed Cross Sections - Run_1
Files

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

=101 ]

Run [ ﬂ ~#5 Lines
Save Sethings

- Text
Export... bles
1 ™ Line Text Aaitile
E:xit
bles . Sangs
Plat Parameters W Eeton it
Drainage = [ Baseline Mame Text Satvie
r Plot

[T Pavement Thickness [1.0

[" Fill Gaps Between Clusters

I Transition Defirition ALL

™ Intersect between Clusters

™ Process Clusters as Indicated

[~ Remove Skewed Effect

[T Process Only Sections with E isting Ground

gPrupused Cross Section il

" ToLog File

¥ Pauze On Each Section

™ Criteria Wiewer Apply ‘\LE

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

The dialog below will appear. Set the dialog to To Screen or to create a .log file by selecting To Log File.
Check Pause On Each Section and press Apply.
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5.11.1- Save Backup of Proposed Cross Section Run as an ASCII Input File

= Proposed Cross Sections - QUICKTRY E||§||§|
| Eile
RFun

5 DGM File: | c:\<{30BY our_projectiF Q
Tolerance: |0.010000

Save Settings

&5 Save Ascii as

bles

Directaries:

Define Y ariables
Redefinable Variables
Plot Parameters
Dirainage = el
[E5 Y our_project
[F= Roadway
= geopak
23 Ancillary
3 CFLearthwark
3 inputfiles
£ Mze
£ Parapet
£3 projdbs
£ SMSE = 2
£ Seilail -

List Files of Type: Dirives:

ing | C = Help

AT our_projectsRoadwayigeopak®

[»

Cancel

4
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5.12- Draw Construction Limits (Geopak)

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

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

for displaying construction limits graphically.

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

e Open Project manager and Select the Limits of Construction button from the Project Manager dialog

box as shown below:

& Road Project: BAWA. prj

Eile  Femember
Working Directon:

Oplions

Haorizontal

User: Se Aw Job i 14
¥ wharking Alignment |nfluence Runs - -
) ) Select | Define Port Wiewer |
working &lignment [ spr
Exizting
Giround E xisting Ground Ewisting Ground | Wertical
Diraw Patters . ) J
Crozs Sections Frafile | Alignment

Coordinate
Gearmnetny

Calculate Superelevation a0

Superelevation Shapez Crozs Sections | tdodels

|

Alignment

Flan Yiew
Dezign
Tabular

Summaries

Flan Yiew
Cuantities

Flan & Profile
Sheets

LALRLRIAL

Crosz Section
Earthwork S hets
Limnits of Reports & x5
Ennstructio Quantities

S

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

Time
Copy.. b
Madify,..

Delete

11419/2007 155

Description

11/19/2007 15:50:15

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

Fun Name: ! [ spd

Description

Cancel

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

Run

I amne Time
Untitled 111942007 15:50:15

11,/19/2007 15:50:23

Dezcription
Cancel
° The Limit of Construction dialog appears as shown below:
oI
Job |2Ei1 Cor Sta  50+000.00F 1
Chain IM.-'l'-.IN j Tolerance | 0030000

BegSta S0+000.00R 1 | 50+000.00 F 1
EndSta  52+360.00 R 1 | 52+360.00F 1

Plan Dan |ec:ts_F'M'\Knucklehead'&planview.dgn Files |

Existing Ground Line T-ﬁmﬂfl Dizplay |

Proposed Finizh Grade T-'hm"-?l Dizplay |
Parameters | Fadius of Dizplay | 5.000000

Tie Down Option Outer Tie Downs ‘"l

Apply |

e Key in all appropriate data. The Plan Dgn (e.g. 01-xxxx_des.dgn) field is the name of the .DGN file that
you want the construction limits elements to be drawn into. Set the Tolerance to 0.03
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e The Parameters button, when pushed, brings up the Plot Parameters for Construction Limits dialog.

-l

Cut |' Fill |' Transition ——
[T Place Construction Limit— Offset From CL v|

Parameters |

] I Cancel |

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

Cut Line... color 2, weight 3, line style 1,
Fill Line...color 2, weight 3, line style 3
Transition Line...color 2, weight 1, line style 4,

e Anoption is the “Place Construction Limit” in the Plot Parameters for Construction Limits dialog. When
this is toggled on, text may also be drawn in the Plan dgn file (never used in EFLHD).

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

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

FLH has created a seed earthwork run that is in sync with the .x30 criteria. The actual file is located on the
server under M:\Engineering_Software\Cadd_Resource_V8\X_30\Standards\Seed_runs\projdbs\user\. The name
of the file is FLH.004

Follow the steps below to use the seed earthwork run
e Open a cross section dgn file (01-xxxx_Dxs.dgn) that contains your proposed Cross sections elements.

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

& Road Project: BAWA. prj

File Remember Cphions
wéorking Directary:
W ‘woarking Alignment Influence Funs

. ) Select
Working &lignment [ spr 4

Enigting
Ground
Draw Pattern

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

E wizting Ground
Crozs Sections

# Road Project: BAWA. prj E”E|E|

File Remember Options
Wt o Dietag User Sedv  Job#h: 714 _|
W wiorking Alignment Influgnce Runs - -
. ] Select | Define Part Yiewer |

Wwiarking Alighment | spr

E xisting

Ground Draw Pattern Existing Ground E sisting Ground | Wertical

Crozz Sections Profile | Alignment

Coordinate

Geometry

Calculate Superelevation i
Superelevation Shapes Crogs Sections | Modelz

Harizantal -

Alignment

Plan Yiew E arthwaark CrogiSetCtlon

Design ES8
Plan Wiew Tabular
Quantities Summaries
Flan & Profile Limits of Feports & x5
Sheets Construction Quantities

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

Mew. .. I

Copy... *  Project
Modify. .. User
Delete Run

Drezcription

#13/2006 10:40:10

Untitled

(0] I Cancel |

Using the Browse capabilities of the Directories portion of the dialog, double click your way to the folder
M:\Engineering_Software\Cadd_Resource_V8\X_30\Standards\Seed_runs\, as shown below. Select

FLH.prj and press OK.

Project Selection

Directory:  FAWE Resourcehs_30M\Standardz\Seec

Projects: | Directories: ;I

FLH.pri [£]

Dezcrption:

server to working directony.

Project get up for copying seed runs from the

Cahcel |

Select [user] and press OK, as shown below:

Projeck Users

Project Uszer: | Uzer Info
[ser] Full Mame:
johh doe
OF Code:
id
Dezcription:

lozation ta working directorny.

Set up for copeing seed earthwork, run from server

Cancel |

Select earthwk and press OK, as shown below:
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Select Run To Copy From

Mame Time
Untitled M A0/20068 1222218
garthk M A0/2008 12:22:25
[rezcriptian
Seed earthwork run. Modify as necessessary. Last
modified by 5. Pratt 01/13/2006

Cancel |

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

Description |twpe in pour description here....

Cancel |

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

Run
M ame Time
Untitled 0141 342006 10:40:10
my_earth 01132006 131328
D escription
twpe in pour descrption here....

Cancel |

e The Project Manager Earthwork dialog will appear, as shown below. Notice the name of the run is shown
in the blue title bar:
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EEarthwurk - my_earth - 0] =|

Files

=5 DGEM File
Soil Tepes
B Shapes
Cutput Format
Add/Sub Wal
Centroid Adj
Skip Areaz
Sheet Quant.

o Click on the XS DGN File category on the left side of the dialog and click on the Select button to select
your cross section file.

e Adjust the Tolerance to one of settings shown below.
o Metric projects should have a Tolerance setting of 0.001
o US Customary projects should have a Tolerance setting of 0.03

EEarthwurk - my_earth - |EI|5|
Files
4% DEM File #5 DGH File |E:\M_I.JFiIesWB_F'rDiects_l Select I
E:ﬂ ;ﬂ?&s Tolerance : | 0.001
Output Fomat Yertical Search Distance | 500.00
&ddSub Vol
Centroid Adj Bazeline |h-1.-’-‘-.IN
Skip Areas : :
Sheet Quart. Begin Station | B0+000.00 R 1

End Station | 52+080.00F 1

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

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

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

146



E’Earthwurk - my_earth -10] x|
| Files
Run %5 DGM File IEZ'\M_‘,‘F"ES'\VB_PrDiECtSJ Select |
SiE 53“‘”% Talerance [0.007000
Expart... Yerical Search Distance | A00.00
il Baseline [MAIN
Skip Areaz . .
Sheet Quant. Beqgin Station IED+DDD.DD R 1
End Station |52+BBD.DD R 1

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

Earthwork - my_earth = |0} =
=
Files

Run

®5 DG File IEZ"-.M_','Fi|ES"'."\-"B_PrDiECtS_| Select I

Tolerance I 0.007000

Save Settings

Export... Wertical Search Distance I 500.00
Exit Bazelne IM.-’-‘-.IN

Skip Areaz . .
Sheet Duant. Begin Station |5EI+EIDEI.EIEI R

End Station |52+BBEI.EIEI R 1

The Earthwork dialog will appear as shown below. Set the dialog to To Log File, type in a name for your
earthwork report, toggle Pause On Each Section to ON and press Apply.

Bearthwork x|
To Log File
’7 ToLogFie "I | earthwork.log

W Pause On Each Section

™| Interactive Emor Checking -"-'NI:'I:'|}'[£

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

Fill 0.6
Maz=z ordinate for LAYER!:
LAYTER4
Common Exc 0.o
Subgrade E=zc 0.0
Sub=zoil E=xc 0.0
Fill n.9
Ha== ordinate for LAYER:
LAYERS
Common Exc 0.0
Subgrade Exc 0.0
Sub=oi1l Ezxc 0.o
Fill 1.2
Maz=z ordinate for LAYER!

Criteria YViewer

EuNhue! [T Bause On Each Section

e The earthwork report can be reviewed using any ASCII text editor.

The documentation below is simply for illustration on how Geopak interprets the various elements drawn in a
cross section file. The examples below do not reflect the current levels or colors used with V8.

A=0.46 A=0.02 A=0.15
Sta. 12+160.00 A=0.20
Des.Grade = 228068
Subgrade = 2280.2]
Orlg.Grnd = 228048

I~
=
—
=
N
<T
>~
T
O
<
Ly

Below is what the output file (at station 12+160) would look like.

Material Name End Areas Unadjusted Adjusted Mult Mass

Station Volumes Volumes Factor Ordinate
(square (cubic (cubic
meters) meters) meters)

12+160.00  ITEM_NO. 20401__ROADWAY_EXCAVATION

Common Exc 0.00 0 0 1.00
Subgrade Exc 0.15 4 4 1.00
Subsoil Exc 0.00 0 0 1.00
Fill 0.00 0 0 1.00 4
ITEM_NO. 20801 _ STRUCTURE_EXCAVATION
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Common Exc 0.66 7 7 1.00

Subgrade Exc 4.26 43 43 1.00
Subsoil Exc 0.00 0 0 1.00
Fill 0.00 0 0 1.00 4
Mass ordinate for ITEM NO. 20801 STRUCTURE_EXCAVATION = 49
SUITABLE
Common EXxc 0.00 0 0 1.00
Subgrade Exc 0.00 0 0 1.00
Subsoil Exc 0.00 0 0 1.00
Fill 1.22 87 87 1.00 -83
ITEM_NO. 40101 HOT_ACP
Common EXxc 0.00 0 0 0.00
Subgrade Exc 0.00 0 0 0.00
Subsoil Exc 0.00 0 0 0.00
Fill 0.54 11 0 0.00 -83
ITEM_NO. 30201__ EMULSIFIED _BASE_GR D
Common EXxc 0.00 0 0 0.00
Subgrade Exc 0.00 0 0 0.00
Subsoil Exc 0.00 0 0 0.00
Fill 0.43 9 0 0.00 -83
ITEM_NO. 30101 __ AGGREGATE_BASE_GR_D
Common EXxc 0.00 0 0 0.00
Subgrade Exc 0.00 0 0 0.00
Subsoil Exc 0.00 0 0 0.00
Fill 1.10 22 0 0.00 -83
ITEM_NO. 20407_SELECT_TOPPING
Common EXc 0.00 0 0 0.00
Subgrade Exc 0.00 0 0 0.00
Subsoil Exc 0.00 0 0 0.00
Fill 2.33 47 0 0.00 -83
ITEM_NO. 25103 __KEYED_RIPRAP
Common EXxc 0.00 0 0 0.00
Subgrade Exc 0.00 0 0 0.00
Subsoil Exc 0.00 0 0 0.00
Fill 3.85 39 0 0.00 -83

5.14- Reports (Geopak)

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

With the development of FLH standard files and the x30 criteria, Central Federal Land has developed a

Microsoft Visual Basic Application (MVBA) to generate a Subgrade Template Report. This new cross section
report replaces the previously generated FHWA Slope Stake Report and the Red Top Report.
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GEOPAK progresses from left to right across each cross section while preparing each report. The user will
need to provide the level symbology of the existing ground and all the proposed elements to be reported on.
These reports will be placed in ASCII files for ease of printing and electronic transfer.

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

5.14.1- Subgrade Template Report:

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

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

The Subgrade Template Report provides a better format for presenting staking data to contractors, is easier
to understand, provides ease for quality control check, and allows for unlimited number of template points.
Subgrade Template Point Identification Sheets were developed to help clarify the information contained in
the Subgrade Template Reports. Subgrade Template Point Identification Sheets are used to identify template
points along each typical cross section. These Sheets can be access on
“M:\Engineering_Software\Cadd_resource_v8\Standard_Shts\SG_Template\subgrade_template.dgn”
directory.

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

& Road Project: BAWA. prj

File Remember Options

‘wiarking Directary: User Sedv  Job#: 714 ]
W ‘whorking Alignment Influence Runs - -
. . Select | Define Part Yiewer |
‘Working Alignment | spr
Eisting
Ground D Eisting Ground Existing Ground | Werlical
raw Pattermn A - .
Cross Sections Prafile | Alignment

Coordinate
Geometry
Calculate
Superelevation
Haorizantal
Alighment

Plan Yiew
Deszign

E—— — P[DDDSEd ©
Shapes i Cross Sections Models

Cross Section

Earthwork Shests

Plan “iew Tabular
Quantities Summaries

Plan & Profile Limitz of Feports & x5
Sheets Construction Quantities

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

|Design & Computation Managerl

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

Select the CFL Subgrade Template Report from the MVBA Applications category in the
V8_English.ddb (D&C Manager) as shown below.

F=y Design and Computation Manager
File Edit Settings Favorites Help

Iﬁuid .‘?h

& b \Cadd_rezource_wB'<_30hStandards\DDESAYEnglishWW8_EMGLISH.ddb -
[ CHAIMS/PROFILES
£ wFL
[ CFL/EFL
é CL Proposed Centerline /Baseline
& DPROF Design profile
&y EXPROF Eisting ground profile
& LT Low Profile
& BT Low Profile
& PLIME Staked line
[P MyEBA Applications
Superelevation Diagram
GPK MERGE [GP¥. Merging Utility]
#5 Tapers [Cross Sectioh Tapering E ditor) e
Curve Widening [with transitionz)
Super Crozz Section Mavigator
Adhoc Report

B CFL Subgrade Template Report
21 3P
23 Pay_items:
[ Define_dgn ﬂ

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

Subgrade Template Report [‘5_<|

@ E % ...ubgradeTemplatesettings. sts

General ]ﬁearch Symb ] Search Text ]

lob: | 714w

Chain: | SPR A

Beqin Station: | 10450,00 ﬂ
End Station: | 36-+00.00 ﬂ

Repart
Title Line 1: | Test Project 1

Title Line 2: | EaWa 1E19

Title Line 3: | Mainline Road

[V ‘Write Subgrade Trace Elements

Generate Repork

Note:-The Subgrade Template Report MVBA has three tabs which must be filled in prior to
generating the Subgrade Template Report. The first tab entitled “General’” contains general
information including, Job #, Chain, Begin and End Station and the headers for the report.

Enter the project information as shown above. Toggle on Write Subgrade Trace Elements, while the
report is generated, a trace line is drawn to spot check the text points selected for the report. The trace
line is drawn to a level named X_P_Subgrade_Trace. The trace line can be visually reviewed to ensure
the correct path was used.
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e Select “Search Symb” tab. Under this tab, symbologies for Text, Existing Ground, and Proposed Grade
needs to be defined. Symbology can be defined by matching or by selecting levels, colors, weights and
styles.

@ E % ...ubgradeTemplatesettings, sts

General  Seatch Symb ] Search Text ]

Text ]Existing Ground ] Proposed Grade ]

v Levels g Match [
v Colors

B |
Highlight
¥ Weights = —— | Match Attributes from Element |
IV Styles T2 Resst

Reference Hub

Cell Mame: | REFHLUE
Report Label: | RefHub

I+ ‘Write Subgrade Trace Elements

Generate Report

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

e Select the “Search Text” tab. Identify all the text to search for in the cross sections that define the path
along the subgrade to generate the report. The default Subgrade Template Settings (.sts) file contains
the text to generate report for a standard project. Modify, delete or add text values based on the typical
section of your project. Use the Subgrade Template Point Identification Sheets as a guide in identifying
text points.

o When the Reference hub cells have been used and found, the report will use “Refhub” to label the
point in the report. Any cell with the name “ REFHUB” found in the cross section and lying on the
existing ground will be listed in thereport.

Reference Hub is not used in any of the EFLHD project for the staking purposes.
o Select the “Search Text” tab. Select the level X_Text_Search, X_Text_Wall_Points and
X_Text_Subgrade, associated colors, weights and styles. Use the Match button to select the
symbology.

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

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

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

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

Subgrade Template Report &|

Iﬁ E % ...deTemplateR eportDef ault, sts

General ] search Symb  Search Text l

Tolerance: | 0.01 al x| =

Text | Rpt Label | Twpe

PD_5G Curb_50G OTHER .

SHLD S5 Shld_sG SHOULDER.

LS5 LS55 ZEMTERLIME

HPC HPC OTHER

HPF HPF OTHER

TBC Top_Curb QOTHER

TW Top_wall OTHER

FEW BOT_WaLL_F  OTHER

S5C S5C CATCH POINT

S5F S5F CATCH POINT

2o oo CATCH POINT ﬂ
| | = =

[v ‘Write Subgrade Trace Elemnents
Generake Report

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

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

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

@ E % ...deTemplateReportDefault, sts

Gener| Save Settings b Search Text I

X

Tolerance: | 0.01 g & E
Text | Rptlabel | Type

FD_5G Curb_sG OTHER -
SHLD 3G shid_sG SHOULDER
CL_5G CL_5G CENTERLIME
HPC HPC OTHER

HFF HFF OTHER

TEC Top_Curb COTHER

™ Top_‘\Wall OTHER

FE\W BOT_'WALL_F OTHER

SAC SAC CATCH POINT
S5F S5F CATCH POINT
SaW SaW CATCH POINT ﬂ

| -

[~

[+ ‘Writs Subgrade Trace Elements

Generate Report

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

[ “Write Subgrade Trace Elements

enerate Report

S

kL)

The following dialog will appear asking to provide the name of the subgrade report file to be created.
Provide a name and Select Save.

Places

ibgrade Template Report
Savein: |19 Design ] o B
i 2)
My Recent
Documents
7
[
Desktap
My Dacuments
My Computer
‘g il rame: [sar =] Save
MypMstwork  Save as bype: |Subgrade Report Fies [*.ar) =] Cancel

Subgrade Template Report Error,

The Cross Section at station 19+50.000 could not be
processed because Mo Left Shoulder Poink was Found,

Rekry |

Skip

Abort: |

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

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

When the application has finished processing the final cross section in the specified range a message will
be displayed indicating it is done. Select OK.
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|ﬂ1

Done Generating Report

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

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

Right Side

Page# 20

12/04/2007 Test Project 1
BAWA 1E19
Mainline Road
SUBGRADE TEMPLATE REPORT (ft)
Left Side
Station Cut/Fill Slope Distance Elevation  Super Super
20+00.00 F 0.94 -1:4.00 20.65 121.03
16.90 121.97 -4.450% -4.450%
Station Easting Northing Elevation  Offset Id
20+00.00 1354095.02 498407.91 121.03 -20.65 cP
-1:4.00
1354097.90  498405.52 121.97 -16.90 SHLD
-0.045
1354110.92 498394.74 122.72 -0.00 CL
0.045
1354123.93 498383.96 121.97 16.90 SHLD
-1:4.00
1354128.56 498380.13 120.47 22.90 HPC
1:6.00
1354130.47  498378.55 120.88 25.39 cP

Elevation

121.97
120.47
120.88
Slope
Diff.
-3.75
-16.90
0.00
-16.90
6.00

2.49

Horiz.

Distance  Slope Cut/Fill

16.90
22.90
25.39

-1:4.00
1:6.00

F 1.50
C 0.42

Vertical
Diff.
-0.94

-0.75

0.00

0.75

-1.50

0.42

e The Subgrade Template Reports generated for construction should be accompanied by the typical
Subgrade Template Point Identification Sheets for the project. The Subgrade Template Point
Identification Sheet shown below identifies the template points in the Subgrade Template Report along
a typical cross section.
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W Daved shcifders Rypavad shaltaers

5.14.2- Staking Detail Report:

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

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

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

& Road Project: BAWA.prj
Fil=: Remember Options

‘Wwhorking Directory: User: Sedv  Jobt: 714 o |

V¥ wiiking Alignment Influence Runs

Select Defi Part i
Working Signment [sor = | e Eli |

Existing

Giround Existing Ground | Werlical

Profile | Alignment

Existing Ground

B Pl Crogs Sections

Coordinate
Geametry

it i

P[Upusad -
i Cross Sections | Models

Calculate
Superelevation

Superelevation
Shapes

Horizontal
Alignment

Plan Yiew E athwnik. CrogshSatction
Diesign ety

Tabular
Summaries

Flan View

Quantities

Flan & Profile Lirnitz of
Sheets Constiction

Reports & x5
Quantities

it

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

156



2. Lo &

User

Clearing
Clasure
DTH Input
DTHM Prop 30
HEC-2
HEC Ras
tulti-Line
Prifile Grade
Fiadial Staking Mo/Dayfrear ¥
RT40 W  Master Headerl |Project Humber

Seeding W Master Header? |Foad Mame

Slope Stake [ |
[V Mumber Page
WSPRO Tolerance W
S List Radiuz of Display Circle: W
™ Hilte W Adjust Output File Extension According to Report

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

Job: W Q, Current Station: W
Chair: [SPR B
Begin Station: W W
End Station: W W
Search Criteria

Existing Ground Line: T-ﬁm Display |
Froposed Finish Grade: ?-ﬁm Display |

Fieport Format:  Federal Highway Format Vl
[ Pausze on Each x5
A5CI File: | staking. sdr Q,

Apply |

To set the symbology values for the Existing Ground Line and Proposed Finish Grade, pick the

symbology button ST (0 get the following dialog boxes:
& Existing Ground Line ['Z||E|fg| 2 Proposed Finish Grade ['._||E|E|

Ly Mames: [%_E_Graund =5 fal W LvMames: [#_P_Cutslopex_P &

r r r —
i~ Colars: | ByLevel 1 v Colors: [26,247 ]
v Styles: | ByLevel 1 v Styles: | D )
W weights: | Bylevel [ M Mieightsi [1-2 fal
tatch | Display | Reset | tdatch | Dizplay | Reset |

Set the existing ground line symbology as shown above. Select the bottom of the pavement layer, ditch
slope, cut slope and fill slope for proposed finish grade. The values shown in the Existing Ground Line and
Proposed Finish Grade sections will allow GEOPAK to progress through the top of subgrade. This is the
path needed to get the correct report.
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Note:- The values shown in the Proposed Finish Grade are only for a standard ditch or fill section.
There will need to be additional symbology added to the Proposed Finish Grade section if retaining
walls and other elements are added to the cross sections.

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

STAKING DETAIL REPORT(Ft)

Slope Left Stake Right Stake Slope
STATION CIF DIST ELEV SUPER ADJ. SUPER ELEV. DIST CIF
18+50.00 R 1 6.00:1. C 0.99 28.81 126.86 -0.020 128.13 -0.020 126.77 28.27 C 0.89 6.00:1.
19+00.00R 1 6.00:1. C 0.77 2755 12481 -0.020 126.28 -0.020 124.77 2587 C 0.74 4.00:1.
19+50.00R 1 6.00:1. C 0.73 27.29 12292 -0.020 124.45 -0.020 12260 2535 C 0.41 6.00:1.
20+00.00R 1 4.00:1 F 0.94 20.65 121.03 -0.020 122.72 -0.020 120.88 25.39 C 0.42 6.00:1.
20+50.00 R 1 6.00:1. C 0.36 25.05 119.27 -0.020 121.17 -0.001 119.84 27.29 C 0.73 6.00:1.
21+00.00R 1 6.00:1. C 0.66 26.89 118.12 -0.027 119.79 0.027 117.71 28.62 C 0.27DL -6.00:1.
21+50.00R 1 6.00:1. C 1.91 34.36 118.06 -0.037 11857 0.037 118.36 17.34 C 0.59DL -4:1.

5.14.3- Blue Tops Reports:

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

e Open a cross section dgn file (01-xxxx_Dxs.dgn) that contains your existing and proposed Cross
sections elements.
e Select the Reports & XS Quantities button from the Project Manager dialog box as shown below:

& Road Project: BAWA.prj

File Remember Options

“wiorking Directony: User: Gedv  Job#: 714 J
¥ working Alignment Influence Runs - -
. " Select | Define Port Viewer |

‘wiorking Alignment | spr
Esisting
Ground Existing Ground Existing Ground | Verlical

Drraw Pattem - .

Cross Sections Profile | Alignment
Coordinate
Geametry
Calculate Superelevation Propnzad an
Superelevation Shapes i Cross Sections Models
Horizontal = d
Alignment
Plan Yisw Eathwrk Efogs Secton
Design =l
Plan View Tabular

Quantities Summaries

Plan & Profile Limitz of
Sheets Construction

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

Reports & X5
Cuantities

158



2. Lo &

Clearing
Closure
DTH Input
DTHM Prop 30
HEC-2
HEC RaS
Multi-Line
Frofile Grade
Fiadial Staking
RT40
Seeding
Slope Stake
Staking Detail
WS5PRO
%5 List

™ Hilite

MaosDay rear

W  Master Headerl |Project Humber

W Master Header? |Foad Mame
r |
[V Mumber Page

Tolerance | 0100000
Radius of Dizplay Circle: | 0.200000

W Adjust Output File Extension According to R epart

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

following dialog box.

Search Criteria

Jakb: W Q. Cumrent Station; W

Chain: [SPR ]
Begin Station: W W
End Station: W W

E sisting Ground Line: %"ﬁ'l Dizplay |
Proposed Finish Grade: %"'—c’l Digplay |

Cross Section Text |

-
-
—

[T Pauze on Each x5

Jop ]
E |

[E5d

IueT op.sdr Q,

Apply |

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

Key in the Job number and Chain.

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

symbology button 'm.ﬁ’h-f to get the following dialog boxes:

& Existing Ground Line r” ] |P§|

v LvMames [%_E_Ground =5 |

r |

[+ Colors: | ByLevel ]
v Shles: | ByLevel

W weights: |Bylevel

Match |

O O

Dizplay | Rezet

5 Proposed Finish Grade E”E'E'

W LvMames: [%_ P Cutshpe P &

r |

[ Colors: | 26.247 ]

[ Styles: [0 ]

W wieights: [1-2 a
b atch | Digplay | Reset

e The values defined in the Existing Ground Line and Proposed Finish Grade sections will allow GEOPAK
to progress through the top of base course. You may need to include the top of pavement symbology if the
foreslope has the same symbology along the base course as the pavement section. The values shown in the
Existing Ground Line and Proposed Finish Grade sections will allow GEOPAK to progress through the top

of base course(Aggregate Course) as shown below. This is the path needed to get the correct report.

a00x a0 i 200% oo
" e = = — it
_”_,.—’-_ Ji° i i
o SMOSE e T e u
- & siu_m---..__ it
P30 '
St 200040 R
.m:}ﬁ
Ol Ornd, = F2169

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

e

Crogz Section Text

r Jo |

[~ Pauze on Each xS

r PR =l
- el

Blue ¥ |[EBlueTop.sdr

Apply

Q

e Select the Text button to bring up the Blue and Red Top Text Set dialog box as shown below:

RS0

160



2 Blue & Red Top Text Set FEX

File:

Text Header Label Foint Mumber | Feature Dezcription Store in GP ~
S5F
S5C 55C

M
HPF HPF N
HFC HFC M ¥
a0 CL_AB M =l
Test [27 [~ Store in GPE.
Header Label [SHLD_SG

—
I

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

entry’s can be saved for recalling later, by clicking on the File pulldown. Select the path and filename to
save this information. The text set for your project can be saved as a *.lis file.

Note:-The EFLHD_Default.lis file is located at

“M:\Engineering_Software\Cadd_resource_v8\Standard_Shts\SG_Template\” directory for

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

e Prior to running the Blue Top Report, make sure the Blue button is shown in the Blue &Red Top Report
dialog box. Select Apply to process the report. Report is shown below for one cross section.

BLUE TOPS REPORT(F*)

STATION SSF HPF SHLD_AB Travelway Travelway CL_AB Travelway Travelway SHLD_AB  HPC SSC

20+00.00R1[SPR] 121.03  121.97 123.20 123.02 123.36 123.22 123.36 123.02 123.20 120.47 120.88

-20.65 -16.90 -12.00 -10.00 -10.00 0.00 10.00 10.00 12.00 22.90 25.39

-094 -0.250 0.087 0.000 0.013 0.013 0.000 0.087 -0.250 0.167

e The XYZ Blue Top Report is the same as the Blue Top Report, just change the button that says Blue to
XYZ as shown below. Provide a new name for the report and select Apply.
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Jobe [714 Q Curent Statiorn: [35+00.00 R 1
Chain: [SPR -]
Begin Statior: [10+50.00F 1 [10+50.00R 1
End Station: [26+00.00F 1 [35+00.00FR 1
Search Criteria =
Ezisting Ground Line; m Digplay
Proposed Finizh Grade: 1"‘@::‘"7' Dizplay |
Cross Section Text |
r Jop_ |
r [5FR =l
l_ Report Decimal: 3 *
[ Pause on Each X5
<' 22 ¥ |[#vZ_BlueTop.sdr Tﬁ>
S — Aocly ——ﬂ’
XYZ Blue Top Report
Station X Y z Offset ID
20+00.00R1[SPR] 1354097.900 498405.523 121.970 -16.902 HPF
1354101.676  498402.396 123.195 -12.000 SHLD_AB
1354103.216  498401.120 123.022 -10.000 Travelway
1354103.216  498401.120 123.355 -10.000 Travelway
1354110.917 498394.742 123.222 0.000 CL_AB
1354118.619 498388.363 123.355 10.000 Travelway
1354118.619 498388.363 123.022 10.000 Travelway
1354120.159 498387.088 123.195 12.000 SHLD_AB
1354128556 498380.134 120.470 22.902 HPC
1354130.474 498378.545 120.885 25.392 SsC

SECTION 6: Geopak — EFLHD Procedures

0.000

0.013

0.013

0.000

0.087

-0.250

0.167

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

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

GEOPAK will create Plan sheets, Profile sheets, double plan sheets and plan/profile sheets. These sheets
are generally created at 20, 40, 50, and 100 scale English (ft/in).
Station range, drawing areas, and many other variables are contained in the sheet library files
eflnd_Eng_sheets.psl. The sheet library file contains many values specific to EFLHD such as cell library
names and locations, specific sheet cells to be used, drawing scales, and a variety of text parameters. It cannot

be modified by the user.

The sheet library files for EFLHD projects are located at:
M:\Engineering_Software\Cadd_resource_v8\Plan&Profile_Shts\
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The user copies this file into his/her working directory in order to run the Plan & Profile sheet smoothly.

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

6.1.1- Create Clip Sheets and Motif Files

Clip Sheet file

Motif files

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

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

6.1.2- Plan/Profile sheets using GEOPAK

Open the Clip.dgn and select the Plan and Profile Sheet Composition tool from Project Manager by
selecting the button for Plan & Profile Sheets. Select a Run or create a new Run.
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& Road Project: veq10(2).pri
_ File  Remember Options. |
W'orkmg Dlrec:tory m\Pro\ects\erfo\pl\veq‘lU[2]\pro|_dev\CADD User: puw Job# EBO0 F]
W wiorking Sligrment Influence Runs

Working Alignment | 102

Select J Defing Part Viewer J

Esisting Ground 1 Wertical

Existing Ground
Profile 1 Alignment

Existing
Ground
DizieBatan Cross Sections
Coordinate 1 " . |
Geometry | |
| i 3o

Calculate Superelevation Propased
Superelevation Shapes Cross Sections _ Models

Horizantal |
Alighment |-

Plan Wiew |- | L Eothwork _ Crozs Section
Sheets

Design = _

Plan Vigw Tabular
Quantities Summaries

Flan & Prafile Lirnits of Reports & XS5
Sheets ' Construction Guantities

& Plan Sheet Layout: eflhd_Eng Sheets.psl g|:

File Wiew Settings Tools

& By ﬁ L) id [~ ] [100.00 it

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

Sheet Composition (Tool>Sheet Composition)

Layout Sheet (Tools> Sheet Layout)

ﬁ Clip Sheets (Tools>Sheet Clip)
=% Modify Sheets (Tools> Modify)

Sheet Number Manager (Tools>Sheet Number Manager)

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

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

within the sheet cells.......... and many others.
This documentation is not targeted at teaching the process of setting up the Sheet Libraries. It is

already setup for EFLHD users.
In order to complete the setup procedure you will need to know the scale you want the plan section of the

P&P sheets to be drawn to. The following table outlines the available combinations of station range,
horizontal, and overlaps for various scales that are commonly used in EFLHD.
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TABLE 1

Sheet name  Scale Station Range Horizontal Overlap Remark

20 Plan/Profile 20 280 15 Multiple of 5  (Plan &Profile Sheet)

20 Sep P/P 20 280 15 Multiple of 5 (Separate Plan and Profile)
20 Double Plan 20 280 15 Any (Double Plan Sheet)

40 Plan/Profile 40 550 15 Multiple of 10 (Plan &Profile Sheet)

40 Sep P/P 40 550 15 Multiple of 10 (Separate Plan and Profile)
40 Double Plan 40 550 15 Any (Double Plan Sheet)

50 Plan/Profile 50 700 125  Multiple of 12.5 (Plan &Profile Sheet)

50 Sep P/P 50 700 12,5  Multiple of 12.5 (Separate Plan and Profile)
50 Double Plan 50 700 12.5 Any (Double Plan Sheet)

100 Plan/Profile 100 1400 25 Multiple of 25 (Plan &Profile Sheet)
100 Sep P/P 100 1400 25 Multiple of 25 (Separate Plan and Profile)
100 Double Plan 100 1400 25 Any (Double Plan Sheet)

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

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

File Wiew Settings Tools

g W U0 id IRV - [Tomm i

Sheet Name Baze Scale Description

100 FLAN/PROFILE 1.00 100 Seale Plan/Profile

100 SEP. /P 1.00 100 Scale Seperate Plan/Prafile
20D0UBLE PLAN  1.00 20 Scale Plan/Plan

20 PLAN/PROFILE  1.00 20 Scale Plan/Profile

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

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

Sheet Layout Settings

Sheet Layout Progression:  Left to Right [Standard) ‘l

Profile Stair Stepping: @

Sheet Yiew Attributes:@oﬁze with Mot Files

Ok Cancel ‘

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

2 Plan Sheet Layout: eflhd_Eng Sheets.psl E|E|

File Wiew Settings Tools

@) © =0 id [T -] 100000 n
Sheet Composition

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

gplan Sheet Layout: Sheet Composition E]|§| | SeleCt either Of them: \

By BeqginStation/OwverLap

By Station Range: Inside Out
P Bu Station Range: Outzide In

By Station Range: R adial

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

/@rol /

@tation Range: Dutside |

- Clip 1 )
Masimum Drawing Area: [1450.00% 45000 ' < Use Table1to populate the C|Ip area
Harizontal: Wertical:
Station Fange:
Active Diawing Srea; | varisble 1400.00% 450.00
Note:

The dialog shown is settings for a 100 Scale PLAN/PROFILE ““sheet style™.”” Other "sheet styles" have
been created for English projects. The settings can be found at the end of this documentation.
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5. Invoke the Layout Sheets tools by selecting the Layout Sheets icon from the Plan Sheet Layout dialog as
shown below:

10.

11

Lavouk Sheets

& Plan Sheet Layout: Layout Settings

fm_ Q Multipls Sheets ¥

Port | Type | Dependency | Alignment | Dffset | Muotif File ]
1 Flan Alignment 0.00
2 Frafile Alignment 0.00

q | »]

Eegin Station: 1 200+00.00 R 1 Extend: 0.00 @
End Station: | 268+95.81 R 1 Extend: 014 i Layout 5 Sheets

Layout Settings Tool

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.

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

Plan Sheet Layout: Plan Port Data

Ot [T

botif File: [M:\Projectsherfo\prweql 0[2hproldev\CADDN -mat @, A

Cancel

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

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

E Plan Sheet Layout: Profile (Port 2) Eﬂi@
Profile Data

Chain m
Station: I—
Elevatiar: 0.oo
Huorizontal Scale: ]T
Wertical Scale: I_T-E‘I_‘ET_

e 0.00
EyDP
A 0.00
Equation Treatment Mo Gap ¥

~ Profie Cel |
Diaw Cell atX | Idertfy Coll | Identiy Profil Part |

Matif File
[ Q a

0K Cancel

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

. Select the appropriate Profile Motif file. Press OK.
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& Plan Sheet Layout: Layout Settings

Jab: [B00 @ Muliple Shests ¥

Tupe
an

Dependency
1 Plan Alignmen
2 Profile

t

Alignment
Alignment 0z
Alignment

102 0.00
PR102 0.00
<
Begin Station: [200+00.00R 1 Estend: [ 000 «»
End Station: ,m Extend: ’W i Layout 5 Sheets

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

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

FPROFILE

Close the Sheet Layout dialog by clicking on ”X” at the top right.
Note: In order for the data to be clipped correctly, use the Sheet Layout Modify Tools. Two most
common types of modification supported are sliding the sheets and modifying the drawing area. The

drawing area cannot be increased in Length (Horizontal) or Height (Vertical) to exceed the Drawing
Area setup in the sheet library.

13. For extremely curved chains and steep vertical curves it may be necessary to modify the clipping shapes once

the clipping shapes are placed. Use the Modify Sheets icon, from the Plan Sheet Layout dialog to invoke the
Modify tools, as shown below:

S CEX

| File Wiew Settings Toals

g @I id [100PLAN/PROFILE ] [100.0000 ft/in

IMadify Sheets
' @ Shape: [Sheet F1, Port 1 ~1id

St Prceding Sheets [ Slide Follawing Sheets

Left Station | |200+00.00F 1  Estend: |-50.0000 Dynamic
Sheet Chord Offset: | 0.0000  Dynamic
Additional Rotation about Left Station: | 0.0000  Dynamic

Apply
| &

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

168



15.

&5 Plan Sheet Layout: Job: 600 Profile: P... ;

| a Shape: [Sheet F1, Part 2 ~]id
F—fitreFrereding Sheets I Slide Following Sheets
Slide Sheets

Left Statian i ]2EIE|+EIEI O0R 1 Extend [-50.0000 D_'.Jnamicl
f\7 Eottarn Elevatior: |-10.0000 DPHEITIICI

Additional-Fotation about Left-Station

Apply |

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.

Use the Sheet Number Manager tool to number sheets according to EFL standards. To invoke the Sheet
Number Manager tool, use the Sheet Number Manager icon, from the Plan Sheet Layout dialog, as shown
below:

3-.Plﬂ_n_.5hent-l,muﬂ eflhd_Eng_Sheets. psl J:|i:|g]
 File

Tools

View  Settings

Edit Sheet Mumber ||

™ Highlight Clipping Shape ™ ‘window Center Clipping Shape

16. Click inside the white area anywhere on row one, hold down the shift key and click a second time anywhere on

the last row. Once all rows are selected, click on Edit Sheet Number as shown above.

17. For EFL specific sheet numbering scheme where the sheets are numbered in sequence beginning with D1,

complete the Edit Sheet Number dialog as shown below and press OK:
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Z Edit Sheet Number, X

W ‘Add Prefiu: | D

Compute Sheet Mumber By:

Starting at Sheet Mumber v| 1

[ Append Alpha Suffis:
Uppercase 7|

oK Cancel

Edit Sheet Number Tool

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

# Plan Sheet Layout: Sheet Number Manager

Sequence | Shest | Alignment | Beqgin Station | Eutend | End Station | Extend
1 R 1 214+00.54 B 1
2 D2 102 212+46 .00 R 1 0.0000 226498.84 R 1 0.o0000
3 D3 102 226447 .00 R 1 0.0000 241409.80 R 1 0.o0000 e
4 D4 102 239454 00 R 1 0.0000 254407.04 R 1 0.o0000 +
5 DS 102 253+26 .00 R 1 0.0000 267426.00 R 1 0.o000 s
[ D& 102 261+87.00 R 1 0.0000 268495.81 R 1 £91.1853 1+
{3
id
[~ Highlight Clipping Shape ™ ‘Windaw Center Clipping Shape

Note:- With different run for the same alignment clip, user must recheck the sheet number and sequence.

19. Once the clipping shapes are placed and satisfactorily modified, invoke the Clip Sheets tool. Select the Clip
Sheets icon from the Plan Sheet Layout dialog as shown below:

& Plan Sheet Layout: Clip Sheets g:@
i~ Dutput File -
Directony: ]m:\Proiects\erfo\pr\veq‘IU[2]\pr0i_dev\CADD a,

Sheet Mame Prefis | [0 dgn |
Ot
Sheets per File: todel:

Sheet Range Begin: [D1 >| End DB ]

i~ Labels and Annatations

e e — =
Sheet Tithe: Fdggues National Wildife Refuge
Project Mumbdf, [SE PR ERFO-RRP 10[2)

™ Ausiiany Sheet Annatations ‘Bample

- I Create Digital InterPlot Plat Set -

20. Select the working directory in the Output File box. Keep the sheet name prefix in the second field as blank,
change the design file name latter after process. The Geopak appends the beginning sheet number to the “Sheet
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21.

22.

23.

24.

Name”. You most likely will have to rename this (or these) file(s) later as per EFLHD Naming Convention (eg.
D-LOP(2)_p&p.dgn).

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

Note: EFLHD policy to choose Rotate View, thus not to loose coordinate grid intelligence of the clipped
graphics.

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

Note: EFLHD prefer to use models for all the sheets in one design file.

Select the Sheet Range required from the pick list, using the drop down arrows. Use the Sheet Number
Manager Tool to renumber sheets to EFL specific sheet numbering scheme, (such as D1, D2, D3....) as
explained earlier.

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
Directary: [ m:\Projectsherfotpriveq 0[2)spio]_dev\CADD O,

Sheet Mame Prefiv | [D1.dan
iertation Egfale View 2
Sheets per Fils: @ tMode:

Sheet Fange Begin: [D1 »| End [DF |

Labelz and Annotations

WS, DEPARTMENT OF TRAMSPORTATION
FEDERAL HGHYAY ADMBISTRATIN
[EASTERN FEDERAL LANDS HIGHWAY DNISION
STERLING. VRGINA

PLAN & PROFILE

Note: Keep 9 space between SE (Region) and PR (state), and 11 space between PR(state) and ERFO-RRP

10(2)[Project Number]. These spaces depend on the length of the project number characters
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6.2- Cross Section Sheets

6.2.1- General Information:

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

& Road Proje 0 p !-

File Remember Options

Working Ditectony: & husers\32022_vEhoadway'geopak_files
I~ wiorking Alignment Influence Funs

Warking Alignment  Huy275

Uszer: rdwy Job #: 002 _
Select ‘ Define Port Viewer |

Existing

Ground EuelsEmcd | Wertical

Profile | Alignment

Exwisting Ground

B (RlEm Cioss Sectians

Coordinate
Geometry

Calculate
Superelevation

Superelevation
Shapes

Proposed
Cross Sections

30
Models

Horizontal
Alignment

Flan View ErihiEik Cross Section

Design Shests
Plan View Tabular
Quantities Surnmaries

Plan & Prafile Lirnits of Reparts & X5
eets Constuction Quantities

g b e

e Click on the Cross section Sheets icon as shown above.

Note:- When you access the Geopak Cross section Sheets function from the Road Project dialog box,
you will be prompted to select a run. From the Select Run dialog box, select Run > New to create a

new cross section sheet run. The New Run Name dialog box is opened. Key-in the Run Name and an
optional Description. Select OK. The new run is created and is available for selection from the Select

Run dialog box. From the Select Run dialog box, select the name of the run that you would like to
open. Select OK to open the run.

e The Cross Section Sheet Composition dialog box will be open as shown below.

< & Cross Section Sheet Composition: CrossSectionSheets.xssl

o

1010 Tall Layout Sheets

%5 DGN File: [ \roadwaydesign'w8_320220xs. dan Q
®5 Baszeline: m
Eeqin Station: W

End Station: W

Sheet Dimenzions ¢ Cel
5 Search Criteria
Sheet Stack Orientation
Sheet Stack Columns
Marging and Spacing
Station Labels

Dffset Labels |

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

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

Section Sheet Cells. This sheet library can be obtained from the following directory.
M:\Engineering_Software\Cadd_resource_v8\Cross-Section_Shts\

Note:-For Consultants, this file is available through the CADD_Resources_V8.zip download.

@ACtive Cross Section Sheet: EFLHD has defined Cross Section sheets in different formats and scales.
S

elect the format and scale from the Table 1:

Active Cross

XS Sheet Format English Scale section sheets Notes
; xs_1xH 30 _eng
Single sitack — g
on plan sheets 17=30’
1"=20' xs_1xH_20 eng
- xs_1xH_10_eng
Single stack xs_1xV_30_eng
on plan sheefs n_nn?
rofated 90° 17=30
1"=20' xs_1xV_20 eng
1"=10" || xs_1xV_10 eng
Doubfe stack
B aEG, BReEES 1"=20' xs_2xH_20_eng
1"=10" || xs_2xH_10_eng
F T — 1"=20' xs_2xV_20_eng
orr plfan sheefs
rofagted 907
1"=10" || xs_2xV_10_eng
Table1
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@The left side of the Cross Section Sheet Composition dialog box contains a list of parameters. When a
parameter is selected, a graphic explanation of the parameter appears in the lower left portion of the
dialog box and key-in fields for each variable appear to the right.
XS DGN File, Sheet DGN File, and Sheet Labels parameters need to be edited by the user. The rest of the
parameter is already set through the EFLHD’S Sheet library file.

6.2.2- Create Cross Section Sheets:

Step |
- Copy sheet library file “EFLHD_xssheet.xssl” from the “M:\Engineering_Software\
Cadd_resource_v8\Cross-Section_Shts\” into your project working directory.

Note:-For Consultants, this file is available through the CADD_Resources_V8.zip download.

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

Step 11
- Open the cross section file that contains the cross sections that need to be placed on sheets.

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

File
Active Crozs Section Sheet: [z 1xH_ 10 _eng x| Lapout Sheets

445 DGN File - 5 DGM File: | Q
Shest DGM File
Sheet Dimengions / Cell :l

5 Search Criteria

Sheet Stack Orientation —
Sheet Stack Columnz

Marginz and Spacing

Station Labels

Dffset Labels |
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Step 11

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

Eile
Sheet Library
Sheet:

Load ¥7 Input File, ..

& Cross Section Sheet Composition: EFLHD_xssheets.xssl E“E
Hew. |:-cH 10_eng =] Layout Shests
Save DGM File: | C:hunkFilehCADD Yws-newp.dan Q
Save As,.. b Bazeline: [MAIMT -

Save Settings
Layout Sheets

Exit

Station Labels
Offset Labels ﬂ

Beqin Station: | 10+50.000
End Station: | 59+00.000

Step IV

- After attaching the EFLHD cross section sheet library, the Active Cross Section

Sheet option will display the sheet layout options shown below.

g Cross Section Sheet Composition: EFLHD_xssheets.xssl

Sheet Mame

S DGM File

Sheet DGM File

Sheet Dimenszions / Cell
<5 Search Criteria
Sheet Stack Orientation
Sheet Stack Columng
Marging and Spacing

Station Labels
Offset Labels

- Select the cross section sheet layout from the pull down menu of Active Cross Section Sheet. Use

e 1wH_10_eng
wz 1wH_20_eng
®z 1wH_30_eng
wz 1s_10_eng
wz 1820 eng
HE |1 W30 eng

EER)

Layout Shests |

Sheet Description

Sing . on plan s = 1'=100"

Single stack on plan sheets. scale 1"'=20'

Single stack on plan sheets. scale 1"'=30'

Single stack on plan sheets rotated 90 dec

Single stack on plan sheets rotated 90 dec

Single stack on plan sheets rotated 90 dec_¥
3

Table 1 to select the sheet layout.
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Step V
- Select XS DGN File option in the left side of the menu. The Cross Section Sheet dialog in the right side
will appear as shown below.

E Cross Section Sheet Composition: EFLHD_xssheets. xssl E|§|@

Eile
Aclive Cross Section Sheet: [«s 1«H_10_eng -] Layout Sheets

%5 DIGM Filer [ C:unkfilebCAD D iss-newp. dan g

Sheet DGM File

Sheet Dimens.ior'!s 4 Cell & MAINT
=5 Search Criteria Beqin Station: | 10+50.000

Sheet Stack Qrientation .

Shest Stack Colurns End Station: | 53+00.000

M arging and Spacing
Station Labels
Offzet Labels j

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

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

£ Cross Section Sheet Composition: EFLHD_xssheets.xssl E|E|@
File
#clive Cross Section Shest: [xs 1:H_10_eng ] Layout Sheets

b5 DG File +|  SheetDGM File: [ChjunkfietCADD ws-sheetdan Q|
Sheet DGM File .

Sheet Dimersions 7 Cel Haorizontal Seale: | 10.00

%5 Search Criteria Wertical Seale: [10.00 Select Sheet DGM File
Sheet Stack Oriertation

Sheet Stack Colurnns Sheet Placement Foint

Marginz and Spacing

Ghation Labels Lower Left  [mul: | 0.000000 oP

Offset Labels ﬂ Lower Left ' [mul: | 0.000000

¥ Detach Existing Sheets before Processing
Attachment: Al Sheets In Active Maodel el

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

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

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

shown below.

E Cross Section Sheet Composition: EFLHD_xssheets.xssl

SE

Filz

Active Cross Section Sheet: [«s TxH_10_eng

| Layout Sheets

Sheet Stack Orientation
Sheet Stack Colurng
Marginzg and Spacing
Station Labels
Offzet Labels
Elewation Labels
E arthuwork Cuantity Labels

Digital Int

els

erFlot

4] w0 v O Disg Plat
SarfBCH
152 100 Sar
14.00... Sar
13E101 Sam
14.£ 101 Sam
147 0., Sam
137 ... Sam
1400, Sar

Tupe: |Sheet Mumber
¥ Offzet; | 0000000 ' Offzet: | 0.000000 i

[P Origin

i

RRFILOP 1002
End[Etation
Begin Station

BEEEEEE

Label: |

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

Agency Name

Road Name

Begin Sta., and End Sta.

(Don’t change)

Region

State

Step VIII

Project #

LS, DEPARTMENT OF TR
FEDERAL HIGHWAY
EASTERN FEDERAL LAN
STERLING, VIRG

LAKE OPHELIA WILDLIFE REFUGE

LAKE LONG ROAD
12400.000 TO 13+00.000

| REG | STATE PROJECT

RRP-LOP 10(2)

Sheet #
Note:-Sheet Number have Prefix T or U or...

- Save your work by using File>Sheet Library>Save.
- Now click on Layout Sheets to process the cross section sheets layout.
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6.3- Draw Graphics Elements as Pay Items Using D&C Manager

6.3.1- Intoduction:

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

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

The D&C Manager database “EFLHD_ENGLISH.ddb” is located in the following directory:
M:\Engineering_Software\CADD_Resource_V8\X_30\Standards\DDBS\English\

Note:- There are two D&C Manager Databases available in that directory, EFLHD_ENGLISH.ddb
and V8 ENGLISH.ddb. The V8 ENGLISH.ddb database has been developed by FLH and is
used to draw chain, chain stationing, profiles, and the elements for use with X30 criteria (for
proposed cross section).

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

DA
mfr*
k i
ﬁaes@n & Computation Manager| e Cadd_resource Standards\DDBSAE nalish\WE_ENGLISH.ddb
it
= @ 1 MYBA Applications
£a3rc
£ Pay_items
7 Define_dgn

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

o Select File> Open from the D&C Manager dialog box to access “EFLHD_ENGLISH.ddb” from
the “M:\Engineering_Software\CADD_Resource_V8\X_30\Standards\DDBS\English\” directory.

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

= Design and Computation Manager |Z||E|r)__<|
File Edit Settings Favorites Help

EB M \Cadd resource_w3u=_30NStandardshDDBSAE nglishhEFLHD _EMGLISH ddb
£ Road Design, 20 Scale
3 Foad Design, 40 Scals
£ Road Design, 50 Seale
B Road Design, 100 Scale

Note:- The D&C Manager database is a password protected file and can not be edited by the
designer. Suggestions or request for enhancements should be forwarded to the CADD
Coordinator at EFLHD.
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e The basic component of the hierarchical tree is the Category. The database EFLHD_ ENGLISH.ddb
contains four sub categories: Roadway Design, 20 Scale, 40 Scale, 50 Scale and 100 Scale (These
categories will be selected according to the scale of the plan sheet “11X17 sheet size”). A double-
click on the Roadway Design, 100 Scale category will reveal several categories as shown below.

fle  Edit 3Settings Faworites  Help

o =g

& M WCadd_rezource_w3yu=_304Standards\DDEBSYE nglisl HO_EMGLISH.d

7 Road Design, 20 Scals
£ Road Design, 40 Scale

7 Area Paffem
2 Culverts

3 End Sections
23 Erosion Contral
3 Fence

2 Guardrail

23 Median Barrier
T Scales

3 Traffic

23 Underdrain
3 Utilities

6.3.2- Drawing Custom Graphical Elements into Plan View

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

= Design and Computation Manager

File Edit Settings Faworites | Help

g id D2 ¢ =% [ E

@& M \Cadd_resource_vB'w{_30\Standard:\DDBSAEnglish\EFLHD_EMGLISH.ddb
£ Road Design, 20 Scale
£ Road Design, 40 Scale
£ Road Design. 50 Scale
[+ Road Design, 100 Scale
£ Area Pattern
T3 Cubverts
T3 End Sections
& Erozion Control
157050100 - Soil erogion contral, sl fence
B705-0100L - Soil erozion control, zik fence, Left
15705-0100R - Soil erosion contral, silt fence, Right
15705-1300 - Soil erogion contral, temporamy diverzion channel
157051800 - Soil erosion control, termporary diversion berm
AY05-1800L - Soil erosion contral, kemporary diverzion berm{Left)
B705-1800F - Soil erozion control, temporary diversion berm[Right)
15706-0200 - Soill erozion control, check dam
1 Fence
3 Guardrail
1 Median Barrier
T Scales
£ Traffic
3 Underdrain
3 Utilities
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Similarly each sub-category has several items within it.

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

Note:-All item numbers are set according to the Pay Item number as per FP-03, US
Customary Unit.

The Place Influence toggle is used to override the currently active MicroStation symbology settings.
The Place Influence toggle button is located on the D&C Manager Tool Setting dialog as shown
below.

6 Design and Computation Manage - 181X Z 15705--0100 - soilero... [Z|[T|X]

File Edit Settings Faworites Help

rj"'" id 2 '? h [ Adhoc Atkibutes
- [~ WewElement Only | Draw COGO Element
=B M:\Cadd_resource_vBh_3MStandards\DDBSMEnglish\EFLHD_ENGLISH = |

3 Foad Design, 20 Scale
£ Road Design, 40 Scale
£ Road Design, 50 Scale
[ Road Design. 100 Scale
1 Area Pattern
3 Culbverts
7 End Sections
[ Erasion Cantrol
= 157050100 - Sail erozion contral, zilt fence
1570501001 - Soil erozion control, st fence, Left
15708-0100R - Soil erogion contral, =il fence, Right .
157081300 - Sail erogion contral, temporary diversion channel
15705-1800 - Soil erosion control, temporary diversion berm
1570818001 - Sail erozion contral, temporary diversion berm(Left]
15708-1800R - Soil erogion control, temparany diverzion bermn[Right)
1570E-0200 - Soil erozion control, check dam -

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

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

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

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

Step I:

e Click on the Compute icon.

= Design and Com\utation Manager
File Edit Settings Fawlites Help

i id | 2 f T A

& b:\Cadd_resource_w3<_30MStandardz\DDBSAE naglish\EFLHD_EMGLISH. ddb
£ Foad Design, 20 Scale
£ Foad Design, 20 Scale

(£ Foad Design, 50 Scale

& Foad Design, 100 Scals

Category

add ko Callection
Add to Eavorites

£71 Culverts
£ End Sections
(=71 Erasion Contral
3 Fence

£ Guardrail

3 Median B arrier
£ Scales

£ Traffic

£ Underdrain
£ Utilities

Expand All
Collapse ol

\7Collection box
=

[ Road Design, 100 Scale /

J

Sub-category

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

Note:- To add individual items, select an individual Pay Item with a single click, and then right click
on the highlighted item, selecting the Add to Collection option from the pop-up menu. You can
also double click on the item to add the item into a collection set.
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Step 11

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

HETiR# i Omp

Job: [RO0 Q4 Estents  Active Design File v| Inzide v|

B azeline Reference

Chain *| (011 - nr[ﬁg W Begin Station: | 300+00.00 s
[+ Range: |1000.00 [+ EndStation: | 430+47.17 +3+

W Hilight During Computation M v Eclm%te Cluantities |

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

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

e Computation Results are as shown below:

& Computation Results

Item D ezcription [uantity | it E wpaort |
E1501 - Sidewalk, Asphalt/PCC 2452000 5Y
B0201-0400 - 12" Pipe 227000 LF
B0201-1100 - 42" Pipe J.6000  LF
B0210-0500 -15" End Section 2.0000 EA
B0210-1100 -42" End Section 2.0000 EA
B1901 - Fence 4123000 LF
157051300 - Sail erogian contral, temporary diversion ch... 1432000 LF
15706-0200 - Soil erogion control, check dam 2.0000 Ed
157050100/ - Sail erozian contral, silt fence, Right 3842000 LF
1570518000 - Soil erogion control, temporary diverzsion be...  394.9000  LF
15705-1800R - Sail erogian contral, temporary diversion be...  471.2000 LF
30000 - figgreqate Resurface 188.9000  SY
40000 - Full depth pavement 258000 Sy
20000 - Obliteration 277000 Sy
Export Format  Item Report | [ quantity_repart. tt Q. Append T | E=port |
[ [ J Display

e The dialog box displays the pay items and associated computed quantity. The user has the
option to select the format of the quantity output. Now click on the Export, a text file will be
created on the selected directory, which can be opened by any text editor.
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Appendix A

More Help for Editing Redefinable Variables

Note: Plan View Override Elements overwrite all Redefinable Variable values

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

The default value = 1

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

¥ ¥
5 5

_d_FirstFullLengthLayer

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

The default value = 1

EXAMPLE: EXAMPLE:
if (Sta >= 0+00 R 1) then if (Sta >= 0+00 R 1) then
{ {
_d_FirstFullLengthLayer = 1 _d_ FirstFullLengthLayer = 2
¥ ¥
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_s_PavementClosureOption

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

The default value = AVA

EXAMPLE: EXAMPLE:
if (Sta >= 0+00 R 1) then if (Sta >= 0+00 R 1) then
{ {
_s_PavementClosureOption = "NVYN _s_PavementClosureOption = "S™
¥ by

_d_SurfacingLayerlThickness

This defines the thickness of the first layer in the proposed pavement structure. Use this variable for all projects

with a proposed driving surface. The first surfacing layer thickness must be greater than zero and expressed in
master units.

The default values = 4/12 or .100
EXAMPLE:

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

{
_d_SurfacingLayerlThickness = 3/12

by

_d_SurfacingLayer2Thickness to _d_SurfacingLayer5Thickness

These variables define the thickness of additional layers in the proposed pavement structure. Use these variables

when more than one proposed pavement structure layers are desired. The surfacing layer thicknesses 2 through 5
may be set to zero.

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

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

The default value = 0 (no wedge)

EXAMPLE: In this example, the first layer thickness is 3/12, the second layer is 6/12 and
the third layer thickness is 8/12.

if (Sta >= 0+00 R 1) then if (Sta >= 0+00 R 1) then
{ {
_d_WedgeDepth = 10/12 _d_WedgeDepth = 10/12
b by

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

with: _d_FirstFullLengthLayer = 2 with: _d_FirstFullLengthLayer = 3
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_d_ShoulderForeSlope

This variable defines the shoulder foreslope and is expressed in a rise:run format. All proposed cross section use
this variable. The slope will always be assumed to be negative in value.

The default value = 1:4
Note: The shoulder foreslope variable can be overridden with plan view overrides.

EXAMPLE:

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

{
_d_ShoulderForeSlope = 1:2

¥

_s_RecoverableShoulderForeSlope

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

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

The default value = Yes
EXAMPLE:

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

_s_RecoverableShoulderForeSlope = ~Yes™

with:
_d_ShoulderForeSlope = 1:2

_5_RecoverableShoulderforeSlope = ~Yes”™
_d_RtRecoverableSlopeDist = 20
_d_RtRecoverableSlope = -1:6
_d_RtSecondarySlope = -1:2.3
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if (Sta >= 0+00 R 1) then
{

_s_RecoverableShoulderForeSlope = ~“No™

b

with:

_d_ShoulderForeSlope = 1:2

_s_RecoverableShoulderfForeSlope=~No"
_d_RtRecverableSlopeDist = 20
_d_RtRecverableSlope = -1:6
_d_RtSecondarySlope = -1:2.3

_d_SubExDepth and _d_SubExType

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

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

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

{
_d_SubExDepth = 24/12

by

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

The default value = "2"

Note: The subexcavation type and depth variables can be overridden with plan view overrides.
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EXAMPLE 1: Note: The bottom of the Type 1 subexcavated area is parallel to the proposed
subgrade and it automatically ends when it intersects the fill slope or the bottom of the ditch. No
plan view elements are required.

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

_d_SubExType = ™1™
¥

Subexcavation quantity = Crosshatched area
Subexcavation Backfill quantity = Crosshatched area + Hatched area

EXAMPLE 2: Note: Type 2 Subexcavation requires two plan view lines (LV=
P _RDW_ Edge of Subexcavation) to define the offset distances from centerline. The bottom of the

subexcavated area is horizontal and the depth is measured from the existing ground on the left
hand side.

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

_d_SubExType = "2n
b

Subexcavation quantity = Hatched area + Crosshatched area
Subexcavation Backfill quantity = Crosshatched area
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_d_MaxWidenSearchDistance

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

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

{
_d_MaxWidenSearchDistance = 40

by

_d_BackofCurbSearchDistance

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

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

{
_d_BackofCurbSearchDistance = 40

b

_d_Type3CurbSearchDistance
This variable defines the distance in master units to search for Type 3 curb in plan view. The distance is measured
from centerline. Type 3 curb lines in plan view act as a trigger and exact horizontal position is not important. Use
this variable to work with the plan view offset values drawn.
The default value = 20
EXAMPLE:

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

{
_d_Type3CurbSearchDistance = 20

by
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_d_ClrZoneRecovCutDist and _d_ClearZoneCutSlope

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

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

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

The variable _d_ClearZoneCutSlope sets the allowable clear zone slope in a cut situation.
If no check of the slopes is required, leave the _d_ClrZoneRecovCutDist variable set to 0 (default).
EXAMPLE:

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

¥

_d_CIrZoneRecovCutDist = 10

with: _d_ClearZoneCutSlope = 1:6
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_d_ClrZzoneRecovFillDist and _d_ClearZoneFillSlope

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

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

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

The variable _d_ClearZoneFillSlope sets the allowable clear zone slope in a fill situation.
If no check of the slopes is required, leave the _d_ClrZoneRecovFillDist variable set to 0 (default).
EXAMPLE:
if (Sta >= 0+00 R 1) then

{
_d_CIrZoneRecovFillDist = 10

by

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

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

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

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

The variable _d_LtSecondarySlope defines a secondary slope and is used to set fill slopes when recoverable slopes
are used. Use this variable if it is necessary to have a constant fill slope or if the standard fill slopes are not
desired. Any value, expressed in a rise:run format, other than 0 (default) will override the fill slope table. If the
secondary slope is flatter that the recoverable slope, the recoverable slope will be used instead. It is not necessary
to set this variable when using recoverable slopes

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

EXAMPLE:

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

{ with: _d_LtRecoverableSlope = -1:6
_d_LtRecoverableSlopeDist = 10 _d_LtSecondarySlope = -1:3
¥ _d_RecoverableShoulderForeSlope =
~Yes™

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

Cut Situation Fill Situation

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

These redefinable variables are used to create a safe recovery area or ““barn roof”” section in cut and fill situations

on the right side of the roadway. Use these variables to build safety into the proposed roadway or when the
defined clear zone requirements are not met. See the description above for the Left side variables.

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

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

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

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

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

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

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

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

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

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

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

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

The default value = 1:4
EXAMPLE:
if (Sta >= 0+00 R 1) then

{
_d_DitchForeslopelLt = 1:4

¥

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

The default values = 1.5 (ft) and 0.5 (m)
EXAMPLE 1:
if (Sta >= 0+00 R 1) then

{
_d_DitchForeslopeHeightLt = 2.0

by

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

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

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

{
_d_FlatBottomDitchwWidthLt = 2

by

o
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_d_DitchForeslopeRt and _d_DitchForeslopeHeightRt and _d_FlatBottomDitchWidthRt

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

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

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

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

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

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

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

{
_d_GroundDropOffSearchDistance = 50

by

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

The default values = 1 (ft) and 0.3 (m)
EXAMPLE:
if (Sta >= 0+00 R 1) then

{
_d_GroundDropOffSampleDistance = 1

by
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_d_DaylightSlope and _d_DaylightWidth and _d_DaylightOption

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

_d_DaylightSlope defines the slope in rise:run format to draw the daylight slope.
The default value = -1:20
EXAMPLE:
if (Sta >= 0+00 R 1) then
:_d_DayIightSIope =-1:20

_d_DaylightWidth is a redefinable variable that defines the maximum width of the ““daylighted” slope measured
horizontally from the bottom of the ditch foreslope in master units. Use the variable in cut situations where there is
a choice to either create a ditch or grade out to an existing slope.

The default values = 30 (ft) and 10 (m)

EXAMPLE:

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

{
_d_Daylightwidth = 10

by

_d_DaylightOption defines the method of daylighting a slope. Use ~S” to daylight from the shoulder subgrade; use
D" to daylight from a ditch foreslope and use *N* if no daylight slope is desired.

The default value = D"

EXAMPLE:
if (Sta >= 0+00 R 1) then if (Sta >= 0+00 R 1) then
{ {
_d_DaylightOption = ~"S™ _d_DaylightOption = ~"D™
¥ by
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_d_RockSlopelLT and _d_RockSlopeRT

These redefinable variables are used to define the slope of the lower portion of a broken back cut slope. The slope
of the upper portion of the broken back cut slope is defined by the slope selection criteria or by plan view
overrides. The elevation where the change in slope occurs is triggered by a line drawn on the cross section with
the D&C Manager.

The default value = 4:1
EXAMPLE:
if (Sta >= 0+00 R 1) then

{
_d_RockSlopeLt = 8:1
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_s_ExcavationLimit and _s_ ExcavationLimitOffset

These redefinable variables are used to label the limits of excavation. If no labels are desired, set the variable
_s_ExcavationLimit to “"N”. The offset of the label can be positive (outside of tie) or negative (inside of tie).

EXAMPLE:
if (Sta >= 0+00 R 1) then if (Sta >= 0+00 R 1) then
{ {
_s_ExcavationLimit = ~YN _s_ExcavationLimitOffset = 0O
¥ 5

Note: Earthwork processes require the use of Excavation Limit labels.
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Appendix B

Optimizing Linestyle scales in Microstation

To make plan preparation easy, all base files should be set to a line style scale of 100. Before you begin
placing any lines in the base file of a new project, go to Utilities —» Key-in as shown below.

£ 01-PIRD15(1)_des. dgn, US_Sur2D (2D - VB DGN) - MicroStation ¥B 2004 Edition (1)

Fle Edt Element Ssttings Tool workspace  Applications  Window  Help

za&|- ~ 2]k = B |E-5 -8 -@-c 0
- Conneck web Browser

=) HIML Authar...

Cell Selector

Inage
Render

Auyiliary Coordinates
Saved Yiews

Mamed Groups

Batch Canverter...
Batch Process. .,
Standards Checker
Packager...
Archive

Generate Section
Install Fonts. .,
Data Cleanup
Dimension Audit
DWG

License Check Out/In

Macra
MDL Applications

In the Key-in dialogue box, type in the following command: active linestyle scale=1

£ 01-PIRO15(1)_des.dgn, US_Sur2D (2D - VB DGN) - MicroStation Y8 2004 Edition (1)

File Edt Element Settings Tooks LUtiities Workspace Applications Window Help
54 8-~ 2 e AB:-me-n - E-5-B-@-c 00 JH-os~x |
2 (=] E9

Key-in

\ aclive linestylescale=1

Be sure to “save settings” after entering this command (Ctrl + F). With this command, there will be no
scaling of the linestyles when they are placed in the base file. Therefore, place all lines to the appropriate
scale you would use on a 100 scale plan sheet. Using the D&C Manager, Eastern already has quite a few
items sized for 100 scale plan sheets. However, in the event that the lines do not appear to be displaying at
the correct line style scale, you can always edit the line style scale of an individual line, without modifying
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the line style scale of other lines you have already placed. Go to Element —p Linestyles —p Custom as
shown below.

8 01-PIRD15(1)_des.dgn, US_Sur2D (2D - V8 DGN) - MicroStation VB 2004 Edition (1)

Eile Edt Elsment Settings Tools Ukilities ‘wWorkspace Applications Yindow Help |

gl T T Sge-mo-m - IR 5-B-8-c-00

Cells
= Styles - [B]]
] .

Multiline Styles

Tags
Text Styles

Infarmation Ctri+l

Using this dialogue box, you may change the scale factor by typing in a new scale factor for the line.
The dialogue box will instruct you to “Click to Activate” once you have entered a new linestyle
scale. Click on the diagram of the line style, and then use the line placement tool to begin placing a
new line at the new linestyle scale.

#,01-PIRD15(1)_des.dgn, US_Sur2D (2D - V8 DGN) - MicroStation V8 2004 Edition, (1)

e Edit Element Settings Iooks Ubiities Workspace Applications Window Help

B-5-B-¢-2-08 - onvrrmid=|
z HEH

F_wall
P _wiater_Line
noudd

pcuds | ¥ scaetactor  [ET00000 = - 12 [x]

Fermanent_Easemer

Permanent_Easemer_v| Shift: Mone ¥ Segment Type: Lines ¥
\X_30\Standards\Resources\FLH_LineStyles rsc Verte Type: Rounded ¥
Founding Biadius: [20.0000

_ 2 e =

Click to Activate [P_/all - Compound]

The real advantage of using this method is about to pay off. If you have drawn everything in the base file as
you would use on a 100 scale plan sheet, it now becomes simple to cut plan or detail sheets at whatever scale
you desire (20, 50, 100, 200, etc.). Simply cut the plan sheet as normal with the base file referenced in. Then,
bring up the Utilities —» Key-in dialogue as before. Then type in the linestyle scale of the new sheet you
just created.

For a 50 scale plan sheet, type in the command: active linestyle scale=0.5
For a 200 scale plan sheet, type in the command: active linestyle scale=2.0
Etc.

The line style scales will automatically update to display at the correct size for the sheet scale you are using.
This means, that with a single base file, you can cut plan sheets and details sheets at different scales, and
have all of them come out looking correct. Just be sure to “save settings” again after entering the linestyle
scale for the sheet you just created.
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D-BAWA1E19_P&P.dgn, DD3 (2D - VB DGN) - MicroStation V8 2004 Edition (1) [SE]

Fle Edit Element Settings Tools Ubiliies Workspace Applications Window Help

sQ[8/cc 2wy S0z - = a0 B a0 00 JJd- 0%~ Arnmdde

Key-in

Install tangent type terminal sections
Sta. 23+25 to 23+50, Rt. and Lt.

Remove 200’ of existing guardrail

Sta. 24+90 - 26

NPS Preperty Line

Linestyle scale as displayed at 200 scale

b D-BAWA1E19_P&P. dgn, DD3 (2D - VB DGN) - MicroStation ¥8 2004 Edition (1)

File Edit Element Settings Tools Ukities Workspace Applications Window  Help

U8 -~ 2w di- 5= R B @ 00|l 08~ R amdde

Key-in

Install tangent type terminal sections

Sta. 23+25 to 23+50, Rt. and Lt

Remove 200' of existing guardrail

Sta. 24+90 - 26

NPS Property {zine

Linestyle scale as displayed at 50 scale
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Appendix C

Using the Safety Edge Shoulder SE.x30 Criteria File

In Project Manager > PROPOSED CROSS SECTIONS Tool

Scroll down to Shape Clusters, Highlight the RT Side Slope Condition, in the Criteria Files
window,

2 Proposed Cross Sections - ist

File:
#5 DGM File Chain Tie/PGL Prafile
Patln R [T T RG] -
Euisting Ground
Shapes
Shape Clusters Scan
Define DGM Wariables
Define Yariables Chaire [TST [~ | [¥ Profile: [TST_PROD v
Fedefinable ' ariables - _
Plat Paramalers Apply Profile at: | Tie | | 0.000000 |
Drainage ((2dd | [Modfy | [Deete | [ Up | [ Down |
Side Slope Conditions
LT
RT
[ Define ] [ r odify ] [ Delete ] [ Up ] [ Dowen ]

Criteria Files

1. Delete the shoulder.x30 criteria file (answer “yes” to the prompt)
2. Add the shoulder_SE.x30 criteria file (you may have to navigate to
M:\Cadd_resource_v8\X_30\Typicals\English with the Select button),

I\ criteria

Drirechany: b ACadd_resource_wBited 30MT ppicalzs'Englizhhh

Select
Files | Description ™~
exfeatures 130 E wizting Features File 03-04-2009
median.x30 Median File 03-04-2009

new_pavement «30 MNew Pavement 03-04-2009

rehab_pawt w30 Rehab Pavement 03-04-2003
rightofsay. 130 Right of “wfay File 03-04-2009
zhoulder. 30 Shoulder 05-03-2003

B Shoulder 10-2

er SE.xa0

This will add the Safety Edge criteria file shoulder_SE.x30 at the bottom of the list.

Highlight and Hit “To Criteria”
Close the dialog with “Done”

| £

Done
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It is IMPORTANT that the sequence of the criteria files is maintained for the order in which
Geopak wants to build your cross sections.

Use the “Up” button to move the file back into its proper order (directly AHEAD of the slopes.x30
criteria file)

**** REPEAT THE SAME FOR THE LT SLOPE CONDITION ****

Scroll down to Redefinable Variables, find and highlight the _s_PavementClosureOption Variable.

F:] Proposed Cross Sections - tst

File

#5 DGM File Y ariable [
Pattern _d DefinePavementLayers

Ewisting Ground _d_FirstFullLengthLayer

Shapes z_PavementClosurelption

Shape Clusters _d_Surfacinglayer Thickness

Define DGM Variables _d_SurfacingLayer2T hickness

Define Variables _d_SurfacingLayeraT hickress bt
Fedefinable arnables

Plot Parameters

Drainage Redefinable Variables Editor

Redefine 7
I = F* Determines how the sdge of asphalt is to be closed. *
/* Determines how the edge of azphalt iz to be closed. */ f* Use “¥V" for wertical closure or “3" for a one to one *
. : . + +
F Uze ™" for vertical closure or "57 for a one to ane */ i* slope closurs. i
x x :
/ zlope closure. ! * EXAMDLE: )
/* if (8ta == 0+00 R 1) then *

A :

i* _5_PavementClosurelption = 7" *

o .

A s

if {Sta == 0400 R 1) then

_= PavementClosurelption = *E*

Hit Edit to open the Variable Editor.
Edit the option to ~S” for the pavement

to close with a slope rather than a
vertical line.

Save the change.

(although the description still says “one to one slope” , the shoulder_SE.x30 we just added will build a 30
degree edge)

Save Settings and (re)Run your cross sections.

Ex.:
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