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FDOT CROSS SECTIONS
CE-11-0134

Description

This course instructs on basic and advanced GEOPAK skills to teach Advanced GEOPAK users on the
features supported in the Florida Department of Transportation (FDOT) criteria to generate roadway cross
sections.

The objective of the course is to develop roadway cross sections using the FDOT criteria for MicroStation
and GEOPAK to meet FDOT standards as defined in the Plans Preparation Manual, Computer Aided
Drafting & Design (CADD) Manual, and the CADD Production Criteria Handbook (CPCH).

Topics Covered

This course includes, but is not limited to the following:

e  Design and Computation (D&C) Manager e Typical Section Generator
e GEOPAK Project Manager e Superelevation Shapes
e 3PC Adhoc Attribute Manager e FDOT Criteria

Prerequisites

To get the most from this course the user should have a basic understanding of CADD using MicroStation,
a basic understanding of GEOPAK concepts and a solid understanding of the engineering necessary to
design a roadway.

This course does not teach CAD drafting or engineering design. GEOPAK is simply a tool to facilitate the
engineering design process. The following courses and some manual drafting or related CADD product
experience is recommended:

e  MicroStation

o FDOT MicroStation Essentials PartI CE-11-0114
o FDOT MicroStation Essentials Part I CE-11-0115

¢ GEOPAK

o FDOT Basic GEOPAK for Roadway Designers CE-11-0099
o FDOT Advanced for GEOPAK Roadway Designers CE-11-0101

e Engineering / Design
o Solid understanding of road design process

Duration: 16 Hours

Professional Credit Hours: 16 PDHs

Copyright © 2011 by Florida Department of Transportation

All rights reserved. For information about this and other CADD training courses, publications, videos, and Frequently Asked
Questions, visit the Engineering/CADD Systems Office of the Florida Department of Transportation on the world-wide web at
http://www.dot.state.fl.us/ecso/
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INTRODUCTION

OBJECTIVES

This course is designed to give users hands-on instruction through the process of manipulating adhoc
attributes and Criteria variables when creating cross sections using MicroStation V8i (Selects Series 2)
and Bentley GEOPAK Suite — V8i (Selects Series 2). These versions are important. Many functions
required for the Criteria to work correctly are not present in earlier versions. The students will create cross
section components using the Criteria developed for Florida Department of Transportation (FDOT)
(Version 2010.00.00).

FDOT CRITERIA

All the cross section components are contained in one file, RDXSRDO0I.dgn. The fdotseedxs.dgn file is set
up with models. The models included are Rdxsrd (cross sections), Xsshrd (shapes), Pattrd (pattern lines),
and Rdxsrd_shg (sheets). Separate files are recommended for each run of cross sections, i.e. mainline, side
streets, etc.

The FDOT Criteria looks for elements contained in the design files to determine what cross section
elements to draw. It also gathers adhoc attribute values attached to those elements found in the plan view
to define how it is to draw those elements/features in cross section view. When elements are not present in
the design files, then the Criteria does not draw those elements into cross section view. This makes it very
important to use the Design & Computation (D&C) Manager. It has been designed to set the correct
symbology for the many design files used with the FDOT software. Therefore, the Criteria look for the
design elements based on the D&C Manager items (often referred to as ddb features). Along with the
attribute tags the D&C Manager places, it also places pre-defined adhoc attributes on the necessary
elements for the Criteria to read and use accordingly. It is highly recommended to read the Help
documentation which clearly explains what the Criteria is looking for on the elements and how to set those
elements correctly.

The Help documentation for the FDOT Ceriteria is in html format for easy navigation. In addition to the
Description button on the Typical Section dialog, it can also be accessed from the FDOT Menu and from
within the D&C Manager.

Five typicals are provided with the FDOT Criteria. They are Existing Features, Proposed Features,
DrawROW, and the two existing cross slope report typicals.

e The Existing Features typical will draw the existing base under the existing features present
in the topo file. This includes the existing pavement, shoulders, curb, sidewalk, driveways,
miscellaneous pavement and guardrail. It also includes the use of a “GEOPAK Lines” file.
This approach allows the users to “clean up” their topo files to run with the Criteria without
modifying the original file from survey.

e The Proposed Features typical encompasses divided or undivided roadways, medians,
milling, overlay, widening, new pavement, paved shoulders, curb and/or gutter, sidewalks,
ditches/special ditches, berms, driveways, special profiles, tapering features, miscellaneous
asphalt, guardrail, walls, etc all in the same typical.

e  The DrawROW typical draws and labels the right of way elements found in the RWDTRD file
along with fence and wetland limits.

o The existing slope report typicals, Und_ExSlope and Div_ExSlope, locate the existing edges
of pavement from the TOPORD file and extracts the existing ground elevation from the cross
sections. The Criteria generate a csv file with the existing elevation and slope information.

FDOT Cross Sections ©2011 FDOT 1-1



Chapter 1 INTRODUCTION - Additional Information

WARNINGS / HELPFUL HINTS

# GEOPAK does not recognize models when searching DGN files. (i.e. Pattern lines, Design Files) Make
sure to be in the correct model before executing drawing commands.

# There must be an even number of existing edges of pavement for the existing features Criteria to function
correctly.

#  When running cross sections, there will be a pause when it loads the define DGN elements. This is due to
GEOPAK loading the ddb file in the background.

# Read the Help documentation!!

PRE-REQUISITES

This course is designed for the more advanced Computer Aided Design and Drafting (CADD) user. It has
been created with the emphasis on manipulating design elements, adhocs, and variables in order to produce
the cross sections with the desired results. With this in mind, several steps to creating cross sections have
already been processed and are provided for this class. These steps are:

1. Creating the cross section file (RDXSRDO1.dgn).
Creating a project within GEOPAK’s Project Manager.
Setting up the working alignment.

2
3
4. Creating the Pattern Lines and Existing Ground Cross Sections.
5. Creating Profiles.

6

Creating Superelevation Shapes.

ADDITIONAL INFORMATION

For more information on the GEOPAK tools used in the process of creating cross sections, please go to one
of the following links. They contain training documentation as well as data sets.

http://www.dot.state.fl.us/ecso/downloads/documentation/MicroStationEssentials/MSEssentials.shtm

http://www.dot.state.fl.us/ecso/downloads/documentation/MicroStationEssentials/MSEssentialsPartI].shtm

http://www.dot.state.fl.us/ecso/downloads/documentation/Basic GEOPAKforR WDesigners/BasicGEOPAKforR WDesi
gners.shtm

http://www.dot.state.fl.us/ecso/downloads/documentation/Advanced GEOPAKforR WDesigners/Advanced
GEOPAKforRWDesigners.shtm

http://www.flugsite.com/Presentations.cfm

http://www.dot.state.fl.us/ecso/downloads/presentations/default.shtm

1-2 ©2011 FDOT FDOT Cross Sections
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INTRODUCTION - Document Style

DOCUMENT STYLE

Style conventions used throughout the course guide are shown in the following table.

Item

Chapter 1

Convention

Menu names
and
Commands

Bold, names separated

with > symbol

Example

File > Open

File > Compress > Design

Software Name
and

GEOPAK does not recognize models.

Dialog box Arial Set up the Proposed Cross Section Run -
Title Exfeat dialog as shown below.
Click the Apply button.
Dialog box Bold Click the Graphic Select button to the right of the
Actions Horizontal Alignment Include box.
In the Segment Type list, click Lines.
Key in Hemfield Road in the Alignment Name
field.
Dialog box . . . .
Field Names Italic Click the Graphic Select button to the right of the
Horizontal Alignment Include field.
In the Segment Type list, click Lines.
Key-ins Bold Key in Hemfield Road in the Alignment Name
field.
Open the file Working Graphics.dgn in the
File names Italic C:\Bentley Training\GEOPAK 101\Project
Setup\Practice\ Working Graphics.dgn
. Non italic C:\Bentley Training\GEOPAK 101\Project
File paths Setup\Practice\ folder.
New Terms or Italic The Template Library contains femplates, which

Emphasis

represent typical sections of the proposed roadway.

FDOT Cross Sections

©2011 FDOT
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EXISTING FEATURES

OBJECTIVES

e Identify supported Existing Features
e  Existing Features Typical — Set up and Variables
e Proper Use of the GKLNRD file

EXISTING FEATURES

FDOT has provided two typicals to draw existing features on cross sections, Existing Features and
DrawROW. The Existing Features typical will extend existing ground lines to the extent of the cross
section cell and draw the base for the existing pavement, shoulders, curbs, sidewalks, driveways, traffic
separators and miscellaneous asphalt as well as draw the existing guardrail. The DrawROW typical draws
and labels existing R/W, wetlands and fence on the cross sections. It also draws and labels proposed R/W
and fence.

REDEFINABLE VARIABLES

The Existing Features Criteria uses Redefinable Variables to set options that can be controlled by the
designer for the entire cross section run or through varying station ranges. These variables control search
distances, base thicknesses, the option to extend the existing ground to the limits of the cross section cell
(pattern line), and whether to turn different features on and off. Included in these variables is the option to
generate an error report. For more detailed information on the Redefinable Variables available see the
Cross Section Criteria Help files.

Existing Features Redefinable Variables Summary

Redefinable Variable Default Options
Setting
_d_ExistPavtThick 8/12 Setting to zero (0) will not draw.
_d_ExistMiscPavtThick 4/12 Setting to zero (0) will not draw.
_d_ExistShoulderThick 6/12 Setting to zero (0) will not draw.
_d_ExistCurbThick 8/12 Setting to zero (0) will not draw.
_d_ExistSidewalkThick 4/12 Setting to zero (0) will not draw.
_d_SidewalkSearchDistance 10 Any positive number will change the search distance.
_d_ExistTrafficSeparatorThick 8/12 Setting to zero (0) will not draw.
_d_CurbSearchDistance 3 Any positive number will change the search distance.
_d_ShoulderSearchDistance 15 Any positive number will change the search distance.

FDOT Cross Sections ©2011 FDOT 21



Chapter 2 EXISTING FEATURES - Redefinable Variables

Redefinable Variable Default Options
Setting
_s_EFTTL Y (Yes) Y (Yes) — Will draw Existing Feature Labels.

N (No) — Will not draw Existing Feature Labels.

_s_ExtendExGrdLT N (No) N (No) — No Existing Ground Line Extension
H (Horizontal) — Extend Existing Ground Horizontally

12 — Any positive number continues the Existing
Ground at its current slope. The Value of the
number represents the sample width for computing
the slope.

_s_ExtendExGrdRT N (No) N (No) — No Existing Ground Line Extension
H (Horizontal) — Extend Existing Ground Horizontally

12 — Any positive number continues the Existing
Ground at its current slope. The Value of the
number represents the sample width for computing

the slope.
_d_eeopSearchDistance 24 Any positive number will change the search distance.
_d_MiscPavtSearchDistance 12 Any positive number will change the search distance.
_s_ Error_File N (No) Y (Yes) — Generates a report of Stations with error

messages and possible resolutions.

N (No) — Will not generate the error report.

_s_ Error_Filename 1 1 — Uses the default filename, Exfeat_Error_File.csv.

2 —Triggers a prompt for a filename when the
Criteria runs.

_d_DrivewaySearchDistance 50 Any positive number will change the search distance.
_d_DrivewayThick 6/12 Setting to zero (0) will not draw.
_s_EGR Y (Yes) Y (Yes) — Draws guardrail cell onto the cross section

when the Criteria encounters existing guardrail line.
N (No) — Will not draw the guardrail cell.

Note: Uses the level name to determine the correct
cell to use (left or right).

2-2 ©2011 FDOT FDOT Cross Sections



EXISTING FEATURES - Redefinable Variables

Chapter 2

Exercise 2.1 Existing Features Criteria with Redefinable Variables

In this exercise the Existing Features typical will be used to draw the existing base on the cross sections.

Redefinable variables will be modified to turn on the option to generate the Error report.

1. Open the

2. Open Road Project by going to Applications > GEOPAK > ROAD > Project Manager.

file C:\e\projects\74185215201\roadway\RDXSRD0I.dgn; model Rdxsrd using the
FDOT2010 MicroStation icon.

3. Select the Project 74185215201 and click OK.

FDOT Cross Sections

Sy

Projects  Directory  Admin

| Ci\e\projects)\ 74185215201 \roadway'\

Fitter: ‘prj Type: Eed b
Projects; | | Directories: |
F4185215201 py [.]

[eng_data]

[projdbs]

[C]

(3R]

Job Mumber: X5
Description:

Milling & Resurfacing Project for FDOT Cross
Section Criteria Class

Unit System: English

Project Users: |

e ~! User Info
s ] Full Name:

Student

OF Code:
st

Description:
FDOT Cross Section Criteria Class Studert

©2011 FDOT



Chapter 2 EXISTING FEATURES - Redefinable Variables

5. On the Road Project dialog, select Proposed Cross Sections. The Run dialog will open.

‘| File Remember Options
Working Directory: | | User: Student Job #: XS )
[¥] Working Mignmert Influence Runs e o T
Working Alignment _Mﬂhng ] [ ] I i ] [ o _ ]
Exdsting | |
(Ground | b bl Bxsting Ground Existing Ground Wertical
Cross Sections Profile | Alignmert
Coordinate
Geometry
Calculate Superelevation Proposed an
Superelevation | Shapes Cross Sections Models
Horizontal | .= [
| ‘ ‘
Plan View _‘ Earthworle ‘ ‘ D'nssgismecﬁn‘n ‘
Design | — | :
Plan View Tabular
| Guartities Summaries | |
Plan & Profile Limits of Reports & X5
Sheets Congstruction Quartities

6. Select the run ExFeat . Click OK.

03/21/2011 11.07:

03/25/2011 11:43:23
U3/ 12011 21 0e.ds
10/20/2010 14:01:56

Descrption

Buisting Features Typical used to draw the exdsting base on
the mainline.

Note When working in Project Manager, always create a new run. Do NOT simply rename the Untitled run.
When creating a new run, the program copies the untitled run to generate the new run. If this run gets
corrupted, there is not a fresh run to use to generate the new run.

2-4 ©2011 FDOT FDOT Cross Sections



EXISTING FEATURES - Redefinable Variables Chapter 2

7. Select the Redefinable Variables category from the list.

84 proposed crox
| File
¥5 DGN File Variable |
Pattem _d_BxistPavi Thick =
Existing Ground _d_ExistMiscPavt Thick
Shapes _d_BxistShoulderThick
Shape Clusters _d_ExistCurb Thick
Define DGN Variables _d_Euist Sidewalk Thick
Define Variables _d_Sidewalk SearchDistance b
Redefinable Yarables
Plot Parameters Di’
Drainage
Redefine =
~ * =l
/* Thickness in master units of the existing pavement =/
/" structure. Set to 0 no desired existing pavement =/
/" is to be drawn. i b
8. From the Variable list box, select _s_ Error_File and click Edit.
Note Double clicking on the variable will also open the Redefinable Variable Editor.

File

¥5 DGN File Variable

Pattem _s_BdendBExGrdLT
Bxisting Ground _s_BdendExGrdRT
Shapes rch Dist
Shape Clusters “
Define DGN Vanables ~5_Effor_Flename

Define Variables _d_DrivewaySearchDistance
Redefinable Varables

Plot Parameters
Drainage

Redefine

~ */

/" Choose whether or not an Existing Features Emor =/
Sfileigto be created. Default iz setto "N, %/

/" Options as follows: o

FDOT Cross Sections ©2011 FDOT 2-5



Chapter 2 EXISTING FEATURES - Redefinable Variables

9. On the Redefinable Variable Editor dialog change the N to a Y and click Save.

l._.R'édt_:ﬂna‘bfe V_a:ria_ijlé'; Edito ‘

Choose whether or not an Existing Features Error
file ia to be created. Default is set to "N'.
Options as follows:

~“N~ = Nog Existing Features Error File
~¥~ = Create Existing Features Errocr File

EXAMPLE -
if (5ta »= 0400 R 1) then
{

-3 Error File = "~N=

{Sta »= 0400 B 1) then

cu Error File = [SH=

10. From the File Menu, select File > Save Settings and then File > Run.

11. On the Proposed Cross Section dialog, set the Output option To Log File and then click Apply as
shown below.

[ temp log

|| Pause On Each Section
[] Criteria Viewer
[ Disable View Update

12. The cross sections will run. When done, click Exit.

13. Using the Cross Section Navigator, review the sections. Note that the sections did not run correctly.
Many of the sections have the error “Irregular Pavement Found” .

2-6 ©2011 FDOT FDOT Cross Sections



EXISTING FEATURES - Redefinable Variables Chapter 2

14. On the FDOT Menu select Standards > Explore Current Working Directory.

[ stendard| Cellapps Actions Roadway | 77 |2
FDOT2010 Version: 2010.00.00

L35 Configuration
% FDOT2010 Help Index

AASHTO Home Page

MUTCD Home Page

Standard Highway Signs Home Page
FDOT Cffice of Design

FDOT Designer Manuals

FDOT Traffic Operations

— FDOT ECSO Home Page

ECS0 Training Manuals Cnline
Email to ECSO

H] ECSO GoToMeeting

ECS0 Support

FDOT Excel Compbook Help

Explore FDOT2010 Directory
| Explore Current Working Directory . |

Ly
0 Review MSVE & GEOPAK Config Variables

15. From Explorer, open the Error Report file, Exfeat_Error_File.csv. Review the file. It contains the
station, error message, and a notation to use the GKLNRD file and the TOPO Overrides to correct the
errors found during the cross section run.

= e L ’
| .L
| (o) | | » Computer » Local Disk(C:) » e » projects » 74185215201 » roadway + | 42 | search roa.. P8

File Edit o Viswr Took el i
Organize = [F_;'. Qpen = Print Burn Mew folder H== = [l @l

S

L permits il MName Date modified Type Size

B planning 4] DSGNRDO1.DGN 3/30/2011 249 PM Bentley Mi... 86 KB

ji preestim | end_processax 10/11/2010 Z18 PM X File 1KB

i Foadwiay || exfeat_definex 2/28/20111:27PM X File 18 KB
& eng data (] Bdeat Eror Filecsy  3/30/201110:23PM  Microsoft ... ZKE
B projdbs [ exfeat_variablesx /282011 12T PM X File 30 K8

i nmeh || exfeaturesx 3/4/2011 10:51 AM X File 334 KB
i seed | || exposed_redefinable..  2/25/2011 225PM X File 50 KB
& signals ] GKLNRDO1.DGM 3/30/2011 9:27 PM Bentfey Mi.., 55 KB

j signing | jobxs.gpk 10/12/2010 4:26 PM  GPK File 83 KB

|| specs : e e i i

Exfeat_Error_File.csv Date modified: 3/30/2011 10:23 PM Date created: 3/30/2011 10:23 PM
a’ Microsoft Office Excel Camma Separated Val... Size: 133 KB

16. Close Excel.
17. Close Cross Section Navigator.

18. Close the Proposed Cross Sections — Exfeat dialog box. When prompted, click Yes to save
settings to the cross section run.
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EXISTING FEATURES - GKLNRD File

GKLNRD FILE

2-8

The Existing_Features Criteria searches the topo file to locate the plan view elements defining the limits
of the existing features. It also searches an optional supplemental design file, GKLNRD, referred to as the
“GEOPAK Lines file”, for those same elements. This supplemental file is designed to be used in
conjunction with the topo file in instances when the topo file is not entirely correct. Sometimes the topo
file elements are not coded with the correct features or do not have the correct level symbology for the
Criteria to locate. In these instances, the correct elements are drawn into the supplemental file for the
Criteria resulting in correct cross sections without modifying the topo file received from survey.

Once a feature has been identified from the TOPORD and/or GKLNRD file, the Criteria will try to
determine which element that it should be connecting to. These elements are called closing components.
Many of the features have multiple closing components. If the Criteria cannot find the closing component,
an error message will be drawn on the cross section at the point where the feature crosses the existing
ground line. If there is an odd number of existing edges of pavement found in the files the Criteria will
draw the error message, “IRREGULAR PAVEMENT FOUND” across the top of the cross section. The
Criteria will try to draw what it can, however, without the pavement edges defined correctly many features
will not be drawn.

When errors are encountered, the next step is to take a look at the TOPORD file. In many cases, an
element will be found that was not coded correctly. Sometimes, the pattern line will cross one of the
feature elements and won’t find a second element to tie it to, i.e. side roads. Some instances will require
extra elements drawn into the GKLNRD file in order for the Criteria to resolve correctly, even though the
TOPORD elements have been coded correctly. The Criteria includes the option to label existing features
with the redefinable variable s EFTTL. The option is useful in determining what features the Criteria
finds in the topo file, as well as the GKLNRD file. The labels include the type of feature, i.e. existing
pavement or shoulder, and in which file the feature was found. Depending on the feature and the error
message given, different corrective measures can be taken to get the cross sections to run. The designer has
the ability to add the missing line work and/or override specific TOPO elements using the GKLNRD file.
Elements found in the GKLNRD file will be considered the correct feature and will override any elements
found in the topo file.

The following table lists some common errors encountered and corrective measures that can be applied.

Error

Corrective Measure

Pavement crown of the roadway has
been coded as existing edge of
pavement

Incorrect level symbology in the
TOPORD, i.e. edge of shoulder that
has been coded edge of pavement or
vice versa, etc.

Patten line only crosses 1 element,
i.e. at a side road or driveway that
extends beyond the limits of the
pattern line

Draws base under undesired location,
i.e. a concrete slab or parking area

All the sidewalk was drawn using the
Back of Sidewalk symbology

Copy the incorrect existing edge of pavement line into the
GKLNRD file and change the level symbology to the
PavtCrown_ep, TopoMisc_ep, or Laneline_ep.

Copy the incorrect element into the GKLNRD file and change
the level symbology

Draw a line crossing the pattern line with the corresponding
symbology where the designer would like to see the base
close. Note: Do NOT draw the element at the exact end of
the pattern line. This can cause errors.

Copy the elements into the GKLNRD file and change the
symbology of the element to TopoMisc_ep. Drawing an
element using this level over any element from the TOPORD
will negate that element from the TOPORD file.

Copy the element that should be coded Front of Sidewalk into
the GKLNRD file and change the level to SidewalkFront_ep.

©2011 FDOT
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The Criteria searches for and will override elements for the following features.

e Existing Edge of Pavement

Traffic Separators

e Existing Edge of Shoulder
e Curb

e Sidewalk

e Driveway

e  Miscellaneous Asphalt

¢  Guardrail

For more information, please see the TOPO Elements Overrides HTML Help file. This help file contains
several tables listing the overrides for each topo element. These elements are to be placed in the GKLNRD
file coincident to the topo element they will override. By placing the override element in GKLNRD file the
elements in the TOPORD file will be ignored and not utilized by the Existing Features Criteria.

Im portant: There are a few important notes to remember:

e Do NOT copy ALL of the elements from the topo file into the GKLNRD file. Only the individual
elements that are needed to correct the topo file to achieve the correct cross section features should
be copied or drawn into this file.

e The GKLNRD file is NOT supported in the proposed features Criteria.

Exercise 2.2  Using the GKLNRD file

In this exercise, the GKLNRD file will be used to correct the existing features drawn on the cross
sections. These corrections will include correcting the symbology for a lane line which was incorrectly
drawn as an edge of pavement, adding elements that did not cross the pattern lines, and “turning off”
base under a section of embankment that was drawn incorrectly as edge of pavement.

1. Open the GEOPAK lines file C:\e\projects\74185215201\roadway\GKLNRDO1.dgn.

2. Using MicroStation’s Copy Element tool, copy the edge of pavement line located at the center of the
travel lanes on the left side of the roadway in the TOPORD file into the current design file.

’Q} CopyEIementl‘:"":-ﬂh\ o Yy e —— — - -

Inside

e i m  ———

lze Fence:

—— —— ———

Line String
Level: PavtAsph_ep | -
Ref: 1 (topord(1.dgn) ——~—"____::__-::,_

e e o ———

—_—_——— e e e o — — —— —————
e — o ——————

.....................................
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3. Using the Change Attribute tool, change the element /evel to LaneLine_ep.

: ﬁ Change Ath'ihute;t Elﬂlg

=

[7] Use Active Attibutes *

[#] Level: |Laneline_ep b
[¥] Color: 0 bl
[#] Style: Laneline_exist By v |
V] Weight: [—— (Byle~ |
Note If the Existing Features were run using just the topo file, the 5 edges of pavement found would result in

the warning “Irregular Pavement Found”. By drawing this line into the GKLNRD file as a lane line, the
Criteria will now find 4 edges of pavement and be able to draw the existing base.

Open the D&C Manager.
Navigate to Topography \ AP.

Zoom into the area of the cross over.

N o e

With Place Influence turned On, place a short line segment crossing the pattern line on the inside
edges of the roadway on top of the existing lane lines. (These are on the pattern lines just before and
after the cross over as indicated in the picture below.)

l i i 1
ﬁ AP Asphalt Pavement (Edge) = = | ﬁ Design and Computation Manager |E B % |

[7] Place Influencs File Edit Settings Favorites Help

e ———|i| [ Adhoc Aibutes Match Point Text g id @ =% -

[ Mew Hement Orly [ Draw COGO Bemert ]

&8 CNFDOT2010Ngeopak databases fdot2010.ddb
—————— o = = i [ Topography ‘ 1

e i 2 7
%) Place Line LSl 1| AP Asphalt Pavement (Edge)
% —— BARW Barier Wall
BLDG Buildings
CGB Curb and Gutter {Back)
CI5F Curb and Gutter {Face)
DWYE Driveway (Drve, Lans, Tumout)
FMC Bdsting Fence
MP Pavement Misc (Misc. Parking, guardrail pavement)
SHLDR Shoulder Edge. Paved
SWK Sidewalk (Fronts)
SWHKB Sidewalk (Backs) r
TFSP Traffic Separator
WETEDGE Wetland Edge -
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8. Inthe D&C Manager, navigate to Topography \ DWYE. With Place Influence still turned ON, draw
a line across the pattern line at the back of the driveways as shown below.

“ Design and Computation Manager

Settings  Favorites  Help

e owl

File Edit

g id

=@ CAFDOT2010\geopalk \databasesfdot 2010 ddb
[ Topography
AP Asphalt Pavement (Edge)
BARW Bamier Wal
BLDG Buildings
CGB Curb and Gutter (Back)
CGF Curb and Gutter (Face)
DWYE Driveway (Drive, Lane, Tumout)
FNC Bdsting Fence

SHLDR Shoulder Edge, Paved
SWH Sidewalk (Fronts)

SWHKE Sidewalk (Backs)
TFSP Traffic Separator
WETEDGE Wetland Edge

&l DWYE Driveway (Drive, Lane, T = | J

[¥] Place Influence
[¥] Adhoc Attributes

Match Point Tex
[ DmwCOGO Hement |

= ! [] New Blement Cnly

MP Pavement Misc (Misc. Parking, guardrail pavement) -

9. Uncheck Place Influence.

10.
11.

into the current file changing the level to TopoMisc_ep.

—

— —_

— e
——

_—
S

]

19 Change Attibutes I e sl

|| [] Use Active Atrbutes *

7] Level:
[¥] Color: T
7] Styte:
V] Weight:
[7] Transparency: |1 D v_'
[ Pricrity: o -
[7] Class: F‘nrﬁar_.' -
[] Template: None - |

Use Fenoe: | Inside
[¥] Malee Copy

|| Change Entire Blement

12. Close the GKLNRDOI.dgn file.

FDOT Cross Sections

Line String
Level: PavtConc_ep
Ref: 1 (TOPORDO1.dgn)

©2011 FDOT

Zoom in to the ditch area on the right side of the roadway at the same station.

Using the Change Attribute tool, toggle ON Make Copy to copy the 2 concrete pavement elements

&L AP Asphalt Paveme

[7] Place Influence
Adhoc Mtrbutes

| New Hemert Only
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EXISTING FEATURES - GKLNRD File

Exercise 2.3  Existing Features

In this exercise, the user will run the previous run of the cross sections, see Exercise 2.1, with the
GKLNRD file and compare the results.

1. Open the file C:\e\projects\74185215201\roadway\RDXSRD01.dgn; model Rdxsrd.
2. Open Road Project by going to Applications > GEOPAK > ROAD > Project Manager.
Note If the cross section run from Exercise 2.1 is still open, skip to step 6.
3. Select the project 74185215201 and click OK.
4. Select the user Student and click OK.
5. Open the previous Run from Exercise 2.1, ExFeat. Proposed Cross Sections - ExFeat opens.
6. On the Redefinable Variables section, double click on the variable _s EFTTL. Modify the value to
ANA. Click Save.
Define whether or not the criteria will draw the ":
existing features labels: v
~H- No Existing Feature Labels ":
bt £ Existing Feature Labkels {(default) o
EXRMDTE - .,
if {Sta = 0+00 R 1) then .,
if (Sta »= 0+00 R 1) then
{
_a EFTTL =®
¥
Save |
Note It is recommended to leave this variable set to Y (Yes) until the errors are corrected. The labels are
useful in determining what features the Criteria is finding in the topo and GKLNRD files. Once the
sections are running correctly, turn this feature off by modifying the variable to N (No).
7. Select all the elements and Delete.
Note The existing ground, elevation text, R/W labels, wetland limit labels and cross section cells are locked.
8. On the Proposed Cross Sections - ExFeat dialog, select File > Save Settings.
9. Select File > Run. Proposed Cross Section opens.

2-12
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10. On the Proposed Cross Section dialog, select the Output option To Log File, check the option

11.
12.
13.

14.
15.

Disable View Update and click Apply.

"M Proposed Cross Section A eS|
Output '
To Log .File-_E[ temp log

Pause On Each Section

Criteria Viewer

[7] iDisable View Update!

Once the cross sections complete, review the sections using the Cross Section Navigator.
Close Cross Section Navigator.

Close the Proposed Cross Sections — Exfeat dialog box. When prompted, click Yes to save
settings to the cross section run.

Select all the elements and then select Edit > Lock.
Exit MicroStation.

FDOT Cross Sections ©2011 FDOT 2-13
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PROPOSED FEATURES

OBJECTIVES

e Identify Proposed Roadway Features
¢ Identify Basic Requirements for the Proposed Features Criteria

e Identify the methods to control the proposed cross section features.

PROPOSED FEATURES

The FDOT Ceriteria is designed to run all cross sections (existing, divided or undivided, mill and resurface,
new pavement or both, widening, etc.) through the Typical Section Generator. It uses proposed
pavement shapes to draw the sections. The shapes need to cover the full width of the proposed travel lanes.
When adding shape clusters to the proposed cross section run, they need to be added from left to right. The
Typical Section Generator is set up for the typical to be applied one time to the left roadway. The typical
generates both the left and right side slopes for each shape cluster eliminating the need to reapply the
typical to the right roadway.

The FDOT Ceriteria supports various design options based on redefinable variables and plan graphics. It is
important to know what these options are during the design stage of the project to save time and effort
when it comes time to create the proposed cross sections. It is recommended that the D&C Manager be
used during the design process to insure that any adhoc attributes required by the Criteria are attached to
the elements. Remember that if a feature does not exist, the variables for those features will not be used. It
is not necessary to modify the related variables to 0.

Exercise 3.1 Identify the Roadway Features

1.

This exercise is a group activity.

Identify the roadway “Features” depicted in the cross section.

What other “Features” might be included in a cross section?

The FDOT Criteria supports many design features required on divided and undivided roadways. Supported
pavement options include widening, milling, reconstruction, and new construction. The roadway shoulder
features supported are paved shoulders, curb and gutter, sidewalk, ‘“urban” ditches, driveways,
miscellaneous asphalt, guardrail, and shoulder barrier walls. The slopes include ditches, barrier walls,
gravity walls, special ditches, berms, and R/W or wetland limit constrained slopes. The Criteria also
supports median features which include paved/unpaved shoulders, curb and gutter, ditches, miscellaneous
asphalt, guardrail and median barrier walls.

FDOT Cross Sections ©2011 FDOT 341
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Exercise 3.2 Proposed Cross Sections “Out of the Box”

Students will run proposed cross sections without modifying any variables or making any changes to the
graphic elements found in the DSGNRD file.

1. Open the file C:\e\projects\74185215201\roadway\RDXSRD0!.dgn; model Rdxsrd.

2. Open Road Project by selecting Applications > GEOPAK > ROAD > Project Manager.
3. Select the project 74185215201 and click OK.

4. Select the user Student and click OK.

5. Onthe Road Project dialog, select Proposed Cross Sections. The Run dialog will open.

M Road Project: 74185215201p

File Remember Options
= Working Directary: User: Student Job #: XS =
[¥] Working Alignment Influence Runs
o ; = [ Select ] | Define ] | Port Viewer j
Working Alignment | Miling
Existing 7 | |
Ground Dranw Pt Existing Ground Existing Ground | Wertical
raw Faltem Cross Sections Profile | Alignment
Coordinate )
Geometry -
Calculste Superelevation Proposed 3D
| Superelevation Shapes Cross Sections: | Models
Horizontal
AMlignment A T
Plan View = L el CID;S;CUOH
Design i
Plan View Tabular
Guartities Summaries |
Plan & Profile Limits of Reporis & X5
Shests Construction Quaritities

Select the run PrFeat. Click OK.
Verify the Tolerance is set to 0.01 from the default setting of 0.1.

Select File > Save Settings and then File > Run.

© 2

On the Proposed Cross Section dialog, set the Output option To Log File and then click Apply as
shown below.

i #L Proposed Cross Section __. w
Output

To Loﬁ File = temp log

[7] Pause On Each Section
[7] Criteria Viewer Apply
[] Disable View Lipdate

10. The cross sections will run. When done, click Exit.
11. Using the Cross Section Navigator, review the sections.

12. Close Cross Section Navigator.

CONTROLLING PROPOSED CROSS SECTION FEATURES

The FDOT Ceriteria is designed with many variables set with default values that control what features are
drawn into the cross section and how these features are drawn. These variables can be modified by the
designer through multiple methods, redefinable variables, plan graphic “trigger” elements, and adhoc
attributes attached to the graphic elements. Using a combination of these options a user can control the
output of the cross section run.
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4 REDEFINABLE VARIABLES

OBJECTIVES
e Define Redefinable Variables and What They Control.

PROPOSE FEATURES REDEFINABLE VARIABLES

Redefinable variables are populated into the Proposed Cross Section run when a Typical is applied
through the Typical Section Generator. These variables are designed to be used as typical settings over
the length of the project. They may be modified for the entire run or with the use of additional “If/Then”
statements to cover specific station ranges of sections. For more information on the Redefinable variables
used in the Criteria, please see the Cross Section Criteria Help documentation.

f‘ Proposed Cross Sectu:ms - Prop
File

X5 DGN File Variable fE
Pattem _5_DDSTextFleName =
Existing Ground d CurbSearchDistance :
shapes _d_5ShoulderSearchDistance

Shape Clusters _d_Pavement Thickness

Define DGN Variables _d_BaseThickness

Define Varables _d_CrossOverDitchWidth =

Plot Parameters
Drainage

Redefine
~ >

/~ Distance in master untis to search foraback of  °/
/" curb line from either the edge of pavement or edge =/
/~ of proposed paved shoulder. =

[ »

1

Note Itis important to note that a redefinable variable will be overwritten by any plan graphic elements and/or
adhoc attributes found on plan graphic elements designed to control the same feature as the
redefinable variable.

Proposed Features Redefinable Variables Summary

Variable Name Default Description
Setting
_s DDSTextFileName SodSlope.csv  File name for the comma separated value (csv) file

generated to report and calculate areas for slopes that
are steeper than 1:3.

_d_PavementThickness 4.5/12 Thickness in feet for the proposed pavement layer.

~d BaseThickness 0/12 Thickness in feet for the proposed base layer.
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Variable Name Default Description
Setting

_d_CrossOverDitchWidth 5 Width in feet of the pavement ditch in a cross over
where the extended pavement forms a ditch.

_s_ExtendBaseUnderCurb N Set to Yes or No to have the Criteria draw the base
extended under the proposed curb.

_d_Base Ext_Width 0/12 Width in feet of how far to extend the base under the
proposed curb.

_d_CurbSearchDistance 3 Distance in feet to search for the face of curb from the
proposed edge of pavement or paved shoulder.

_d_CurbBufferDistance 1 Distance in feet to draw a slope behind the proposed
curb before breaking to front slope 1. This buffer is
ignored when there is sidewalk present behind the
curb. The Criteria will use the utility slope instead.

_d_CurbBufferSlope -6 The slope in percent format of the drawn curb buffer.
Do NOT include the percent sign.

_d_UtilitySlope 2 The slope in percent format for the utility strip drawn
between the back of curb and the front of sidewalk.
Do NOT include the percent sign.

_d_SidewalkSlope 2 The slope in percent format for the proposed
sidewalk. Do NOT include the percent sign.

_d_SidewalkThickness 4/12 Thickness in feet of the proposed sidewalk.

_d_SidewalkBufferDistance 2 Distance in feet to continue the sidewalk slope behind
the sidewalk before breaking to front slope 1.

_d_OutsideShoulderSearchDistance 10 Distance in feet to search for a paved shoulder line
from the edge of pavement.

_d_NormalOutsideShoulderSlope -6 Normal shoulder slope in percent format when not in
super elevation. Do NOT include the percent sign.

_d_OutsideShoulderWidth 8 Width in feet of the total outside shoulder. This
includes the paved and unpaved shoulders.

_d_OutsideShoulderThickness 3/12 Thickness in feet of the paved shoulder pavement
layer.

_d_ShoulderBaseThickness 4/12 Thickness in feet of the paved shoulder base layer.

_d_MaxRollOver 7 The maximum algebraic difference between the
pavement slope and the shoulder slope.

_d_MedianShoulderSearchDistance 10 Distance in feet to search for a paved shoulder line
from the edge of pavement in the median.

_d_NormalMedianShoulderSlope -6 Normal median shoulder slope in percent format when
not in super elevation. Do NOT include the percent
sign.

_d_MedianShoulderWidth 4 Width in feet of the total median shoulder. This
includes the paved and unpaved shoulders.

_d_MedianShoulderThickness 6/12 Thickness in feet of the median paved shoulder.
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Chapter 4

Variable Name

Default
Setting

Description

_d_FrontSlope _1_Slope_Left(Right)

_d_FrontSlope_1_Width_Left(Right)

*_d_FrontSlope 2A_Slope_Left(Right)

*_d_FrontSlope 2A_Max_Ht_Left(Right)

*_d_FrontSlope 2B_Slope_Left(Right)

*_d_FrontSlope 2B_Max_Ht_Left(Right)

*_d_FrontSlope 2C_Slope_Left(Right)

*_d_FrontSlope 2C_Max_Ht_Left(Right)

*_d_FrontSlope 2D Slope Left(Right)

*_d_FrontSlope 2D _Max_Ht_Left(Right)

_d_DitchWidth_Left(Right)
_d_DitchBackslope_Left(Right)

_d_StandardDitchDepth_Left(Right)

_s_RightofWayConstrainedSlope_Left
(Right)

-1:6

10

-1:4

-1:3

10

-1:2

20

-1:1

100

1:3

No

Slope in rise:run format of Front Slope 1. This slope
is NOT part of the ditch variables. It is intended for
clear zone. Do NOT zero out this variable if this
feature is not to be drawn. Turn this feature off by
setting _d_FrontSlope 1 _WidthLeft(Right) to 0.

Width in feet of Front Slope 1. This slope is NOT
part of the ditch variables. It is intended for clear
zone. Setting the value of this variable to 0 will turn
this feature off.

Slope in rise:run format for Front Slope 2A. This is
the front slope for the outside ditch. Do NOT zero out
this variable if the feature is not to be drawn.

This is the maximum depth of the ditch in which the
FrontSlope2 A will be used.

Slope in rise:run format for Front Slope 2B. Do NOT
zero out this variable if the feature is not to be drawn.

This is the maximum depth of the ditch in which the
FrontSlope2B will be used. FrontSlope2B will start
from the max depth of 2A.

Slope in rise:run format for Front Slope 2C. Do NOT
zero out this variable if the feature is not to be drawn.

This is the maximum depth of the ditch in which the
FrontSlope2C will be used. FrontSlope2Cwill start
from the max depth of 2B.

Slope in rise:run format for Front Slope 2D. Do NOT
zero out this variable if the feature is not to be drawn.

This is the maximum depth of the ditch in which the
FrontSlope2D will be used. FrontSlope2D will start
from the max depth of 2C.

Width in feet of the outside ditch bottom.

Slope in rise:run format for the back slope of the
ditch. Do NOT zero out this variable if this feature is
not to be drawn.

Depth in feet of the outside ditch.

Tells the Criteria whether or not to consider the ROW
when tying in the back slope of the ditch to existing
ground. If set to Yes, the Criteria will analyze the tie
point and adjust the slope of the back slope such that
the ditch ties to existing ground before the ROW. If
set to Adj, the Criteria will adjust the ditch bottom
width to tie to existing ground before the ROW and
then the back slope if adjusting the ditch bottom width
does not work. The default of No will ignore the
ROW location and tie to ground using the ditch
variable settings.

FDOT Cross Sections
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Variable Name

Default
Setting

Description

_d_ROW_Buffer Width

_s_WetlandConstrainedSlope_Left(Right)

_d_Wetland_Buffer Width

_s_ForcedSlopeLeft(Right)

_s_ForcedSlopeLeft(Right)Value

_d_FeatherDistance_QOutside_Left(Right)

_d_MatchLineChainSearchDistance

0

No

1:2

50

Distance in feet to tie inside of the ROW if the
variable

_s RightofWayConstrainedSlope Left(Right) has
been set to Yes or Adj.

Tells the Criteria whether or not to consider the
Wetland Limits when tying in the back slope of the
ditch to existing ground. If setto Yes, the Criteria
will analyze the tie point and adjust the slope of the
back slope such that the ditch ties to existing ground
before the Wetland Limit. If set to Adj, the Criteria
will adjust the ditch bottom width to tie to existing
ground before the Wetland Limit and then the back
slope if adjusting the ditch bottom width does not
work. The default of No will ignore the Wetland
Limit location and tie to ground using the ditch
variable settings.

Distance in feet to tie inside of the Wetland Limits if
the variable s WetlandConstrainedSlope_Left(Right)
has been set to Yes or Adj.

Tells the Criteria whether or not to force the slope to
existing ground ignoring the ditch variables. The
forced slope begins at the bottom of Front Slope 1.

Slope value in rise:run format to use to force the slope
to tie to existing ground. Will only be used if the
corresponding variable s ForcedSlopeLeft(Right) is
set to Yes. Do NOT zero out this variable if this
feature is not to be drawn.

Distance in feet for the Criteria to tie to existing
ground beyond the outside shoulder of the roadway.
Setting this value to any positive number will turn this
feature on. The slope will vary.

Distance in feet from the outside edge of pavement to
search for a match line. This feature will draw the
sections at normal slopes until it encounters the match
line in plan view. At the match line offset, the
Criteria will draw straight up or down to tie to
existing ground.

* The Front Slope 2 variables work together to provide “stair stepping” of the ditch front slopes. They work in
conjunction with the Standard Ditch Depth variables. The Max Height variables run consecutive from the previous
Max Height variable. I.e. For a ditch depth value of 30 feet, Front Slope 2A continues from 0 to 5 feet, Front Slope
2B continues from 5 to 10 feet, Front Slope 2C continues from 10 to 20 feet, and Front Slope 2D continues from 20
to 30 feet. If the ditch depth is set to less than the Max Height of Front Slope 2A, then only the slope value from
Front Slope 2A will be used. The other variables do NOT need to be set to 0 so that they will not be used. They can

be left at the default values.

Note Do NOT eliminate slope features by setting the slope variable values to 0. This will result in errors
within the Criteria. Set the corresponding depth, width, or height variable to 0.

4-4
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MODIFYING REDEFINABLE VARIABLES

Double clicking on one of the variables in the proposed cross section run dialog, or selecting the variable in
the list and clicking Edit will open the Redefinable Variables Editor dialog.

Distance in master untis to search for a back of
curk line from either the edge of peavement or edge
of proposed paved shoulder.

EXAMPLE -
if (Sta »= 0+00 R 1) then

{
_d CurkSezrchDistance =

{5tz >= 0400 R 1) then

_d CurbSearchDistance =

Save

From this editor, the value may be modified for the entire run by typing in the new value and clicking Save.
To maintain the value of the variable, but modify over a station range, the If/Then statement may be copied
and pasted creating a new defining If/Then statement. See below for an example.

Redefinable Variables Editor

curk line from either the edge of pavement or edge
of proposed pawved shoulder._

EXAMPLE:
if {8ta »>= 0+00 R 1} then

i
_d CurbSearchDistance = 3

{5ta »= 0+00 B 1) then

_d CurbSezarchDistance = 3

I
if (Sta »= 13%8+00 R 1 and Sta < 1400+400)
{
_d CurbSearchDistance = &

i

Save

Note Care should be taken in the order in which the station ranges are defined in the list of If/Then
statements. The Criteria will read all of the statements and reset the value of the variable if the If/Then
statement is true. In some cases, this may set the value incorrectly when encountering overlapping
station ranges.
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REDEFINABLE VARIABLES - Modifying Redefinable Variables

Exercise 4.1 Modifying Redefinable Variables

In this exercise, students will modify the redefinable variables for the cross section run.

4-6

1. Open the file C:\e\projects\74185215201\roadway\RDXSRD01.dgn; model Rdxsrd.

Note If the cross section run from Exercise 3.2 is still open, skip to step 7.

2. Open Road Project by going to Applications > GEOPAK > ROAD > Project Manager.

3. Select the Project 74185215201 and click OK.

4. Select the User Student and click OK.

5. Click on the Proposed Cross Sections button.

6. Select the PrFeat Run on the Select Run dialog and click OK. (This is the same run used in Exercise
3.2.) Proposed Cross Sections — PrFeat opens.

7. Select the Redefinable Variables category.

8. Scroll down the list of variables and select _d_FrontSlope_1_Width_Left. Click on the Edit button.

M Proposed Cross Sections - Prfe

[ File
XS DGN File Variable |
F‘attarn _d_Sidewalk Thickness
Bxdsting (Ground _d_SidewalkBufferDistance =
Shapes d me.s'n E 1 Slﬂ E Lﬂ ..................................... .\_I:_
Shape Clusters ( d_FrortSlope_1 Width_Left )
Define DG Varables ~HFromSiope T Siope_Right.
Define Variables _d_FrontSlope_1_Width_Right
Redefinable Varables
Flot Farameters
Drainage

Redefine

i *f

/" The width of the first left front slope. The *f
# criteria will first search for a plan element. § */

/" no plan element is found then this vanable will be =/

=)
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Chapter 4

9. On the Redefinable Variables Editor, modify the entry as shown below.

10. Click

11. Select the variable s ForcedSlopeLeft. Edit the variable value to Yes and then click Save.

Redefin

i
i
i
i
i
i*
i*
i*
i*
i*
lI,l’-i-
lI,l’-i-

The width of the first left front slope. The
criteria will first search for z plan element. I
no plan element is found then this wvariable will be
used. If no plan element and this wariable is set
to 0 then this first left front slope will not be
drawn.

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

{
_d FromtSlope 1 Width Left = 10

{5ta »= 0+00 B 1) then

_d FromtSlope 1 Width Left = 10

T

if (Sta »= 1330400 R 1 and Sta <= 1401+00 R 1) then

{
_d FromtSlope 1 Width Left = 1l&
!

G

Save.

12. Select all the elements and Delete.

Note

F ¥ ¥ F ¥ F ¥ ¥ ¥ ¥ ¥ #

The existing ground, elevation text, R/W labels, wetland limit labels and cross section cells are locked.

13. From the File Menu, select File > Save Settings.

14. From the File Menu, select File > Run. Proposed Cross Section opens.

15. On the Proposed Cross Section dialog, select the Output option To Log File, check the option
Disable View Update and click Apply.

16. The cross sections will run. When done, click Exit.

17. Using the Cross Section Navigator, review the sections.

FDOT Cross Sections
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Exercise 4.2  Right of Way Applications

In this exercise, students will modify the Right of Way and Wetland Limit redefinable variables to have the
Criteria consider the location of these features when tying the back slope of the ditch to existing ground.

1. On the Proposed Cross Sections — PrFeat dialog, select the Redefinable Variables category.

2. Scroll down the list of variables and select _s RightofWayConstrainedSlope_Right. Double click
on the variable or click on the Edit button.

%5 DGN File Variable

Pattem .d StandardetchDepm nght
Existing Ground
Shapes

Shape Clusters

Define DGN Variables 5 WeilanannstmlnedSInpe Left

Define Variables _s_WetlandConstrained Slope_Right
Redefinable Variables

Plot Parameters
Drainage

Redefine

~ 7

& ™Yes™ or "Mo” to force right slopes to close within =/
A right of way. Use “Adi™ to adjust ditch bottorn =/
S width in a cut stuation where solvalble.

3.

~¥es™ or "No™ to force right slopes to clogse within
right of way. Use “Adj"~ to adjust ditch bottom
width in a cut situation where solwalble.

HMake sure to include the carets.

EXAMPLE:
if {S5ta »= 04+00 R 1) then
{
_35 RightofWaylonstrainedSlope_ Right = ~No~

{8ta »= 0+00 R 1) then

i
C _3_HightofWayClonatrainedSleope Bight = ~Yes™ )
H
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4. Select the variable _s_WetlandsConstrainedSlope_Left. Double click on the variable or click on the

Edit button.

5.

¥5 DGN File

Pattem

Bxisting Ground
Shapes

Shape Clusters
Define DGM Varables
Define Varables
Redefinable Varables
Plot Parameters
Drainage

_d_StandardDitchDepth_ Right
5 Rightof\WayConstrainedSlope_ Left
8 HJgP'rtchayConstmmedSIope Right

{\ i Aidth

s We‘tlanannstmmedﬂnpe Leﬂ

Redefine

-~

¥

& “Yes™ or "Moo to force left slopes to close within =/
A any wetlands. Use “Adi™ to adjust ditch bottom =/
/" width in 3 cut situation where solvalble.

~¥Yea~ or "No~ to force left slopes to close within

any wetlands.

Use ~hdj~ to adjust ditch bottom

width in a cut situation where solwalble.
HMake sure to include the carets.

EXNMDPT.E -

if {5ta >= 0+00 R 1) then

{

_38 WetlandConstrainedSleope Left = ~No-~

{Sta »>= 0400
|

R 1l) then

C _ 3 WetlandComstrainedSlope Left = “hdj~ )

i

6. Select the variable _s_ForcedSlopeLeft. Double click on the variable or click on the Edit button.

FDOT Cross Sections
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7. Modify the variable values as shown below. Click Save.

.

Redefinable Variables Editor

named _d ForceSlopeleftValue. Make sure to include
the carets.

EXAMPLE:
if {(5ta »= 0400 R 1) then
{
_a ForcedSlopeLeft = ~No~

{Sta »= 0400 B 1) then

_5_ForcedSlopeLeft = ~Yes~

1
if (Sca »= 1385+00 R 1) and (S5ta < 13B6+20
{
_ a8 ForcedSlopeLeft = ~No-
1

Save

8. Repeat steps 6 — 7 for the variable _s_ForcedSlopeRight.

9. Select all the elements and Delete.

Note The existing ground, elevation text, R/W labels, wetland limit labels and cross section cells are locked.
10. From the File Menu, select File > Save Settings.

11. From the File Menu, select File > Run.

12. On the Proposed Cross Section dialog, select the Output option To Log File, check the option
Disable View Update and click Apply.

13. When sections are done running, click Exit.

14. Using the Cross Section Navigator, review the cross sections.
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PLAN GRAPHICS

OBJECTIVES

e Define Plan Graphic elements and What They Control.
e Define Adhoc Attributes and What They Control.

PLAN GRAPHIC ELEMENTS OVERVIEW

Plan graphics are elements drawn into the design file that, when found by the Criteria, tell the Criteria what
to draw on cross sections. Some of these elements are required for design such as the proposed edge of
pavement, curb and gutter, sidewalk, etc. Other elements are added to the design file strictly for the
Criteria in order to control the cross section features. These elements are set up to be non-plottable. These
elements include special ditch lines, median lines, berm lines, and graphic override lines.

Plan graphic elements are searched for using Define DGN variables. The D&C Manager is used by the
Criteria to define these variables. It is important to use the D&C Manager to draw the elements into the
design. When searching for plan graphic elements, the Criteria is looking for elements that cross the
pattern lines. They also must be placed in the area of the design file that the Criteria will be able to locate
them. Simply placing a line into the file does not guarantee that it will be found by the Criteria. For
example, a special ditch line needs to be placed outside the limits of the shoulder of the roadway where the
ditch would be constructed. (This includes paved and unpaved shoulder.)

Finding the plan graphic elements in plan view will tell the Criteria which cross section features to draw.
Additionally, some elements also have adhoc attributes which will tell the Criteria how to draw the
features. Adhoc attributes used by the Criteria to define the necessary variables are set up in the D&C
Manager. It is important to understand that only the adhocs defined by the delivered FDOT2010.ddb file
will be recognized by the FDOT Criteria. New adhocs may not be introduced onto an element and then be
expected to be read by the Criteria.

Some adhoc attributes have default values of none or 999. The Criteria considers these values to be
undefined. If these values are changed so that they are recognized by the Criteria, then change them.
However, if the feature is removed from the project or the value needs to be reset so that it does not draw in
the cross sections any longer, change these values back to none or 999. Setting the values to 0 will result in
errors.

Note The values shown in the adhoc box within D&C Manager do NOT represent the adhocs attached to
an existing element. They may be modified to add to new elements drawn or set onto existing
elements. To view the adhoc attributes on the elements, use GEOPAK or FDOT’s Adhoc
Attribute Manager.

Plan Graphic Elements Summary

Feature Associated  Plan/Trigger?  Design File
Adhocs?

Back of Sidewalk Yes Plan/Trigger =~ DSGNRD

Front of Sidewalk No Plan DSGNRD

Driveway Yes Plan/Trigger =~ DSGNRD

Edge of Pavement Yes Plan DSGNRD

Existing Ground No Plan RDXSRD
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PLAN GRAPHICS - Plan Graphic Elements Overview

5-2

Feature Associated  Plan/Trigger?  Design File
Adhocs?
Existing R/'W No Plan RWDTRD
Proposed R/W No Plan RWDTRD
Wetland Limits No Plan TOPORD
Milling Limits Yes Plan DSGNRD
Median Line Yes Trigger DSGNRD
Miscellaneous Asphalt Yes Plan DSGNRD
Guardrail No Plan DSGNRD
Proposed Traffic Separators Yes Plan DSGNRD
Curb and/or Gutter (All types) No Trigger DSGNRD
Paved Shoulder Yes Plan DSGNRD
Side Road Tie Down Lines Yes Plan DSGNRD
Match lines No Plan DSGNRD
Curb and Gutter Wall No Plan DSGNRD
Shoulder Barrier Wall (Cant. or L) Yes Plan DSGNRD
Shoulder Barrier Wall (Retaining) No Plan DSGNRD
Gravity Wall No Plan DSGNRD
Median Barrier Walls Yes Plan DSGNRD
Edge of Front Slope 1 No Trigger DSGNRD
Special Ditch Lines Yes Trigger DSGNRD
Berm Lines Yes Trigger DSGNRD
Front Slope 1 Slope Override Yes Trigger DSGNRD
Front Slope 1 Width Override Yes Trigger DSGNRD
Front Slope 2 Slope Override Yes Trigger DSGNRD
Ditch Width Override Yes Trigger DSGNRD
Back Slope Override Yes Trigger DSGNRD
Ditch Depth Override Yes Trigger DSGNRD
Force Slope Override Yes Trigger DSGNRD
Feather Distance Override Yes Trigger DSGNRD

For a detailed list of the graphic elements the Criteria searches for, consult the FDOT Criteria Help files.
They may be accessed through the FDOT Menu under Roadway > FDOT2010 Criteria Help Files, in the
D&C Manager on the Adhoc Attributes dialog by clicking on the “?” icon, or by clicking on the
Description button on the Typical Sections dialog.

HINT 1t is recommended to extend elements beyond the limits of the pattern lines, at least 2 times
tolerance, when they are to be used by the cross section Criteria. This also applies to superelevation
shape and pattern line creation. There are issues with GEOPAK processing elements that intersect
with one another exactly. Undesirable results can occur.
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PLAN GRAPHICS -Pavement Graphics (Travel Lanes) Chapter 5

PAVEMENT GRAPHICS (TRAVEL LANES)

The intent of the work to be done on the project is communicated to the Criteria through the milling limit
lines and proposed edges of pavement. Milling and overlay will only be drawn on the cross sections when
the Criteria finds the milling limit lines in the design file. Likewise, the proposed edges of pavement
represent the full depth pavement construction on the project. Full depth pavement can be found as
widening, new construction, or reconstruction.

MILLING AND RESURFACING

Milling and Resurfacing is one of the more complex features of the Criteria. Milling Limit lines are
required to be drawn into the design file for this operation to be reflected on the cross sections. The D&C
Manager item location is Roadway Design > Plan Features > MillLimit. This item has been set up with
several adhocs that will tell the Criteria how to process the milling and overlay layers of the cross sections.

S

MName Type Value
Main or Shidr String Main
UlDesign Method{(M L B C)  String M
Milling Type {(ME 5L) String ME
Milling Depth Mumeric 0.16
Cwveray Type {CC ME) String ME

Cwveray Thickness 1 Mumeric 016
Cweray Thickness 2 Mumeric 599
Cryerday Thickness 3 Mumeric 999

Chveray Profile String none
Praf Sta Ref Chain String none
Widening Slope (SC ME)  String ME
Sample Offset Distance  Mumeric 2
Sample Width Mumeric 2

Shldr Slope Crvemide Mumeric 559

The first consideration is the Design Method. Simply put, this adhoc defines the milling control point for
the cross sections. Four options are available, M, L, R, and C.

If the Design Method is set to M (minimum overlay), the Criteria will analyze the existing pavement area
and the cross slope of the roadway to determine the point on the section where the minimum amount of
overlay will be required for construction. By default, it will project the cross slope back to the pgl location
and write the elevation out to an input file which can then be used to store a profile into COGO. The
minimum overlay profile can then be used to develop a proposed profile for the roadway. The new
proposed profile can then be used to control the cross sections by setting the profile name to the Overlay
Profile adhoc. This process is optional and provided in the Criteria as an aid for designers. Using the
option M will also trigger the Criteria to draw the milling as Match Existing, which will trace the existing
ground. This results in a constant depth of milling.

Setting the Design Method to L (left), R (right), or C (chain) tells the Criteria that the milling control point
needs to be fixed to the location indicated. The Criteria will hold the proposed top of pavement to the
existing ground elevation. Using one of these options will trigger the Criteria to use the cross slope of the
shapes to draw the milling, resulting in variable depth milling. The top of the proposed pavement can be
raised or lowered from the existing ground elevation using the adhoc Overlay Profile. If the stationing of
the profile defined on the Overlay Profile adhoc does NOT match the baseline stationing of the cross
section, the adhoc Prof'Sta Ref Chain must also be defined.
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PLAN GRAPHICS - Pavement Graphics (Travel Lanes)

There are two methods used to draw the Overlay and Widening, ME (match existing) and CC or SC (crown
or slope correction). The ME method traces the existing ground line while the CC or SC methods will use
the slopes on the shapes. These methods can be set for the overlay using the adhoc Overlay Type (CC ME)
The method used for widening is set using the adhoc Widening Slope (SC ME). When the option for the
widening is set to ME, the adhocs, Sample Offset Distance and Sample Width, are used to calculate the
existing cross slope of the roadway. From the edge of the existing pavement, the Criteria will move over
the Sample Offset Distance toward the pavement and then locate the existing ground. Then it will move
again, in the same direction toward the pavement, the distance defined by Sample Width and locate the
existing ground. The elevations at these 2 locations are used to calculate a cross slope. This cross slope is
used to draw any widening encountered on that side of the cross section.

Milling Limit Line
/— Milling Limit Line

— Sample Offset Width

to calculate
widening slope. Widening
Direction

The Criteria reads the adhocs from the milling limit lines from left to right as it processes the elements that
cross the pattern line. The adhocs found on the first milling limit line that it encounters will set the values
for the milling variables to be used for that cross section or until the Criteria encounters a median line.
Once a median line is found, the Criteria will search for the next milling limit line to reset the milling adhoc
values. The only exception to this is the Milling Depth. The milling depth is reset each time a milling limit
line is found. The value defined will be applied to the pavement to the right of the milling limit line. The
value defined on the last milling line is not used since that element designates the end of the milling area.
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PROPOSED EDGE OF PAVEMENT (NEW CONSTRUCTION & WIDENING)

Use of the proposed of edge of pavement lines triggers the Criteria to draw full depth pavement. The D&C
Manager item location is Roadway Design > Plan Features > EOP.

M4 ECP Edge of Pavement (Concrete ... |‘:‘| : |-EE—J

& Y

MName Type Value
Pavement Thickness MNumeric 0.25
Base Thickness Mumerc 1.0
Base Bdension Width MNumeric 0.333
Extend Base Under Curb  String M
Widen_Side String |eft
EOP_Widening_Profile  String none
Widening_Profile_Chain ~ String none

L o

The adhocs have been set to give the Criteria the pavement design for the proposed pavement utilizing the
adhocs Pavement Thickness and Base Thickness. If the base is to be shown constructed under the curb, the
adhoc Extend Base Under Curb can be set to ‘Y’ and the Base Extension Width for the distance the base
extends beyond the back of curb set. These values are measured in feet.

The adhoc Widen Side is used to tell the Criteria which side of the pavement that the widening is extending
from. This prevents the Criteria from drawing the pavement in the wrong location. See the example shown
below.

~— EOP Adhoc:
4 Widen_Side = Left

EQP Adhoc: .
Widen_Side = Right —. EOP Adhac: /

Widen_Side = Right —

EOP Adhec:
/" Widen Side = Left

There may be situations on a project where the edge of pavement needs to be controlled by a profile. In
these cases, the profile can be set using the EOP_Widening Profile adhoc. The Criteria will use the cross
slope defined by the shapes to the limits of shape and then vary the slope from the shape to the profile
elevation at the horizontal location of the edge of pavement line drawn in the design file. The
Widening Profile Chain should only be set when the profile stationing does NOT match the baseline
stationing of the cross sections.
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SIDE RoAD TiIE DOWNS

Side Road Tie Downs are elements drawn in the design file which designate to the Criteria where to tie the
pavement operation to the existing ground/pavement. The D&C Manager item location is Roadway
Design > Plan Features > SRTD. There are not any shoulder or slope features beyond this element. The
Criteria will use the cross slopes of the shapes where the shapes are drawn and then tie from the elevation
at the outside edge of the shape to the existing ground elevation at the side road tie down location. The
slope of this tie will vary and cannot be controlled through the use of the side road profile. If desired, the
“profile” of the side road can be reproduced through a series of proposed edge of pavement lines drawn in
the design with profiles set on the adhoc EOP_Widening Profile and the corresponding chains set to the
adhoc Widening Profile Chain. A simple profile composed of 2 VPI’s of the same elevation can be
created to represent the side road elevations at key offsets to force the Criteria to draw the pavement at side
road cross sections to better resemble the profile of the side road. See example below.

Exercise 5.1 Pavement Applications

In this exercise, the students will review and modify the milling limit lines in the DSGNRD file to control
the milling behavior of the cross sections and add a side road tie down line.

1. Open the MicroStation design file C:\e\projects\74185215201\roadway\DSGNRDO].dgn.

2. Open the Adhoc Attribute Manager. It can be accessed through Applications > GEOPAK > ROAD
> 3PC Adhoc Attribute Manager, through the Road toolbox, <OR>

from the Road Project Manager Task List.

-,H AdHoc Attribute Manager

File

= il ;

SIS Rl

Mame Type Walue
il
X
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3. Click the Identify Element icon and then click on one of the Milling Limit lines.

Hint Turn off the display for the TOPORD reference along with all the levels, except: ShldrPaved,
EOP, and MillingLimits. This will make selecting the desired elements easier.

oibRe R
_‘INane Identify Elv.='.rr'uar1t|be Value

4. Review the list of adhocs on the Milling Limit line.
M AdHoc Attribute Manage_glﬂlg
.
File
Bl @« -

Mame | Type | Value |
Miling Depth Mumeric 0.187500
Sample Offset Distance  Mumeric 2.000000 a
Sample Width Mumeric 2.000000 ¥

Crverday Thickness 1 Mumeric 0.187500
Cwverday Thickness 2 Mumeric 555.000000
Crverday Thickness 3 Mumeric 955.000000

Cwveray Profile String none
Prof Sta Ref Chain String none
Cwverday Type (CCME)  String cC
'Widening Slope (SC ME) String SC
Design Method(M L R C) String M

Main or Shidr Mumeric 0.000000
Milling Type (ME SL) String ME

Shidr Slope Cvemide Mumeric 955.000000

5. Create a MicroStation Selection Set of the all the Milling Limit lines on the left roadway.
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6. Inthe Adhoc Attribute Manager, click within the Design Method adhoc Value field and modify to C.

P B>

Name | Type | Value
Miling Depth Numeric
Sample Cffset Distance  Numernc
Sample Width Numeric
Owveray Thickness 1 Numeric
COwerday Thickness 2 MNumeric
Owerday Thickness 3 Numeric
Oweray Profile String
Prof Sta Ref Chain String
Cweray Type (CC ME)  String
Design Method(M LR C) Sting
Ein ar
Milling Type (ME 5L} String
Shidr Slope Ovenide Numeric

7.

Preferences

-

Name | Type | Walue
Milling Depth Mumeric
Sample Offset Distance  Mumeric
Sample Width Mumeric
Overay Thickness 1 Mumeric
Overay Thickness 2 Mumeric
Overay Thickness 3 Mumeric
Ovweray Profile String
Prof Sta Ref Chain String
Oweray Type (CCME)  String
Widening Slope (SC ME) String
Design Method(M L R C) String
Main or Shidr Mumeric
Milling Type (ME 5L) String
Shidr Slope Overide Mumeric

8. Set the Sef Mode to Replace.

9. Close the Preferences dialog.
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Chapter 5

10. In the Adhoc Attribute Manager, click on the Set Attributes icon.

12. Click

= =

Name | Type

-
| Value

Milling Depth Mumeric
Sample Offset Distance  Numeric
Sample Width MNumeric
Overlay Thickness 1 Mumeric
Overay Thickness 2 MNumeric
COveray Thickness 3 Numeric
Overlay Profile String
Prof Sta Ref Chain String
COverday Type (CCME)  String
Widening Slope (SC ME} String
Design Method{M L R C) String
Main or Shidr Numeric
Milling Type {(ME 5L} String
Shidr Slope Ovemide Mumeric

You are about to set the AdHoc attributes for a Selection

Set.
Are you sure?

on the Identify Element

icon. The elements from the selection set are dropped from the

selection set and appear in the Adhoc Attribute Manager list box. Use the Previous Element and

Next Element icons to toggle through the elements to verify that the adhocs were modified.

P AdHoc Attribute Manager-lglgu

Note

FDOT Cross Sections

File

g @‘I of & : Line String

Name | Type | Value |
Milling Depth MNumeric 0.187500
Sample Offset Distance  Mumeric 2.000000
Sample Width MNumeric 2.000000
Crweray Thickness 1 MNumeric 0.187500
Cveray Thickness 2 Mumeric 559.000000
Overay Thickness 3 Mumeric 559.000000
Overay Profile String none
Prof Sta Ref Chain String none
Crverday Type (CCME)  String cC
Widening Slope (SC ME) String sC
Design Method{M L R C) String C
Main or Shidr Numeric 0.000000
Milling Type (ME SL) String ME
Shidr Slope Oweride MNumeric 555000000

K|

When there is a selection set brought into the dialog box, the tool is in a “review” mode. Using the Set

Attributes button will not have any affect.

©2011 FDOT
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” AdHoc Attrib-u-te Manager_n_ !

I File |

Bl @«

MName | Type | Value I
Miling Depth MNumeric 0187500
Sample Offset Distance  Mumeric 2.000000 a
Sample Width MNumeric 2.000000 »

Overay Thickness 1 MNumeric 0.187500
Overay Thickness 2 Numeric 555000000
Owverday Thickness 3 MNumeric 599.000000
Crwerday Profile String none
Prof Sta Ref Chain String none
Overay Type (CC ME})  String cC
Mdeﬂlﬂg Slope JO AT Cao [l
Design Mecthod{dLL\CﬂP}’ to Display Filter
Main or Shidr Numeric 0.000000
Miling Type (ME SL) String ME

Shidr Slope Qveride MNumeric 555.000000

k Condtion: |
e ng =“M")|

A Adioc Attrbute Display iter [T lecoula i

FtleSetlmgs—_|
Condition: | =]

{ Design Method{M L Rlaf:Cana —ua 3 '

|Add Elements To Selection Set|

e Vabe
- =] () [Insert |
(0]

©2011 FDOT
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13. Click on the Identify Element icon. (This will clear the adhoc list box.) Select a Milling Limit line
from the right roadway.

14. In the Adhoc Attribute Manager, highlight Design Method in the list box. Right click over the line
and select Copy to Display Filter.

15. Click on the Highlight Selection button to see the highlighted elements that match the query. Switch
back to Normal Display.

16. Click on the Add Elements to Selection Set button to place the highlighted elements in a
MicroStation selection set.
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17. In the Adhoc Attribute Manager, click within the Design Method adhoc Value field and modify to R.

M AdHoc Attribute Manager
File

B Y B« =

Name | Type | Value
Milling Depth Numeric 0.187500
Sample Offset Distance  Numeric 2.000000
Sample Width Numeric 2.000000
Crverday Thickness 1 MNumeric 0.187500
Cwverday Thickness 2 Numeric 555.000000

Cwverday Thickness 3 Numeric 999.000000
Overay Profile String none
Prof Sta Ref Chain String none
Cwverday Type (CC ME)  String cc
Widening Slope (SCME) Siing ____SC
Diesign Method(M L R C) String R

ain or enc I
Milling Type (ME 5L) String ME
Shidr Slope Cwemide MNumeric 555.000000

AdHaoc Attribute Manage EEL

File
@ie - =

Name Set Attributes | Value I
Miling Depth i 0.187500

Sample Offset Distance  Numeric 2.000000
Sample Width Mumeric 2.000000 »
Crverday Thickness 1 MNumeric 0.187500

Cwveray Thickness 2 Mumeric 959.000000

Cwverday Thickness 3 Mumeric 955.000000

i

Cwverday Profile String none
Prof Sta Ref Chain String none
Cwverday Type (CC ME)  String cC
Widening Slope (SC ME) String sC
Design Method{M L R C) String R

Main or Shidr Numeric 0.000000
Milling Type (ME 5L) String ME

Shidr Slope Cwermide Mumeric 955.000000

Yes.

You are about to set the AdHoc attributes for a Selection
Set.
Are you sure?
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20. Click on the Identify Element icon. The elements from the selection set are dropped from the
selection set and appear in the Adhoc Attribute Manager list box. Use the Previous Element and
Next Element icons to toggle through the elements to verify that the adhocs were modified.

M AdHoc Attribute Manag‘n |

File
g ‘Iof‘I-I:IJneString
Name Walue
Milling Depth Mumeric 0.187500
Sample Offset Distance  Mumeric 2.000000 d
Sample Width Mumeric 2.000000 b4

Cweray Thickness 1 MNumeric 0.187500
Cwerday Thickness 2 MNumeric 959.000000
Cwerday Thickness 3 MNumeric 959.000000

Cweray Profile String none
Prof Sta Ref Chain String naong
Overay Type (CC ME)  String cC
Widening Slope (SC ME) String sC
Design Method({M L R C) String R

Main or Shidr Mumeric 0.000000
Milling Type (ME 5L) String ME

Shidr Slope Owveride Mumeric 959.000000

21. Close the AdHoc Attribute Manager.

22. Open the D&C Manager and navigate to the side road tie down item, Roadway Design > Plan
Features > SRTD.

23. Turn on Place Influence.

24. Zoom into the area of the side road And place a line crossing the side road to indicate a location to tie
into the existing pavement.

M SRTD Sideroad Tie Down = 2
Place Influence
Adhoc Attributes [ Match Poirt Text
* || [C]MewBemertOnly |  Draw COGO Element

— Line
T Level: MillingLimits

DDE FEATURE

Attribute = SRTD

25. Turn off Place Influence.

26. Open the cross section file, C:\e\projects\74185215201\roadway\RDXSRD01.dgn; model RDXSRD.
Note If the cross section run from Exercise 4.1 is still open, skip to step 31.

27. Open Road Project by selecting Applications > GEOPAK > ROAD > Project Manager.

28. Select the project 74185215201 and click OK.

29. Select the user Student and click OK.
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30. On the Road Project dialog, select Proposed Cross Sections. The Run dialog will open.

m Road Project: 74185215201
File Remember Options

Working Directory: |

User: Student

Job#: XS =

[¥] Waorking Alignmertt Inﬁi_-lence Runs
Wiorkdng Alignment | Miling

[ Select | | Define | | Port Viewer |

Exsting |
_‘ Draw Pater ‘_‘ Bxisting Ground

Brdsting Ground | Vertical
Cross Sections Profile Alignment

Coordinate
Geometry

Calculate Superelevation Proposed D

— = Cross Sechons Models

Honzortal
AMignment

Plan View [—— !—‘ Eythirc ‘_‘ Dn;f;c;ﬁoﬂ ‘
Plan View Tabular

| Quartities Summaries |
Plan & Profile Limits of
Sheets Construction

31. Select the run PrFeat. Click OK.

32. Select all the elements in the file and delete.
33. Select File > Save Settings and then select File > Run.

|
Reports & X5
Quartities

34. On the Proposed Cross Section dialog, set the Output option To Log File and then click Apply as

shown below.

[-)utput
TologFile »| |templog

[] Pause On Each Section
[] Criteria Viewer
[] Dizable View Update

35. The cross sections will run. When done, click Exit.
36. Using the Cross Section Navigator, review the sections.

37. Close Cross Section Navigator.

FDOT Cross Sections ©2011 FDOT
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Shoulders, in this context, consist of the area from the edge of pavement to the top of Front Slope 1.
Shoulder treatments can consist of paved shoulders, curb & gutter, utility strips, sidewalks, urban ditches,
driveways, and may include miscellancous asphalt, guardrail and/or walls. Through various plan graphics
and adhoc attributes, the shoulder features are defined for the Criteria.

PAVED SHOULDERS

Paved shoulder lines drawn into the design file triggers the Criteria to include paved shoulders on the cross
sections. The D&C Manager item location is Roadway Design > Plan Features > PSHLDR. The exact
location of the elements in the design file is used by the Criteria. If a paved shoulder line is not drawn and
curb and gutter is not found, the Criteria will draw unpaved shoulder on the cross sections using the settings
from the redefinable variables.

M PSHLDR Paved Shoulder Line Elﬁlﬁ
& 7

Mame Type Value
Shoulder Thickness Mumeric 05
Paved Shid Begin Slope  String 995
Paved Shid End Slope  String 995

Unpaved Shoulder Width Numeric 30
Unpaved Shoulder Slope  Numenc 555
Shoulder Base Thick Mumeric 05
Shoulder Base Bd Mumeric 0

- -

The Shoulder Thickness and Shoulder Base Thick adhocs are used to provide the pavement design
information to the Criteria. If the shoulder base needs to extend beyond the asphalt layer, the Shoulder
Base Ext adhoc can be set to any positive number representing the distance, in feet, that the Criteria should
extend the base layer.

Adhocs are also provided to help control the unpaved shoulder. The unpaved shoulder width and slope
may be controlled through the adhocs Unpaved Shoulder Width and Unpaved Shoulder Slope. Typically,
the slope would follow the paved shoulder slope. If the design requires this to be a different slope, change
the value from 999 to the desired slope. A value of 999 is interpreted as undefined by the Criteria and
ignored.

The paved shoulder slope is, by default, controlled through the Criteria to follow the standard shoulder
slopes as defined in the Plans Preparation Manual, Chapter 2 using the cross slope of the shape. If the
design intent of the shoulders should not follow the standard shoulder cross slope, the shoulder slope can be
controlled using the adhocs Paved Shld Begin Slope and Paved Shid End Slope. These adhocs, when set to
a value other than 999, will override the standard. They can also be used to taper the shoulder slope by
setting the begin and end adhocs to different values. The transition is calculated over the entire length of
the paved shoulder line making the location and length of the element drawn important. As an example,
the paved shoulder may be constructed on a project that will later be widened. The shoulder slope needs to
match the cross slope of the roadway, including through superelevated sections. The paved shoulder line
can be drawn to match the transitions of the super elevation with the corresponding begin and end slopes
defined on the adhocs.

CURB & GUTTER

Curb and gutter is drawn on the cross sections when the face of curb element is found in the design file.
The D&C Manager item location is Roadway Design > Plan Features > Curb & Gutter, Curb, Gutter.
The Criteria supports Type A, B, D, E, F, RA, Drop Curb, Valley Gutter and Shoulder Gutter. It is
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searched for from the edge of pavement or shoulder. The exact location of the face of curb does not matter.
It acts as a trigger for the Criteria. If it is found within the search distance defined by the re-definable
variable, d CurbSearchDistance, the curb will be drawn according to the specifications shown in the
FDOT Design Standards. When using shoulder gutter, make sure the curb search distance is not set to a
value which will find the curb from the edge of pavement. The curb will be drawn but not the paved
shoulder. In the case of a driveway, the Criteria will automatically draw the curb as drop curb, eliminating
the need to break the lines in the design file.

Valley gutter has adhocs to provide the designer the ability to control the gutter elevation through a profile.
If a special gutter profile is required, set the profile name to the Profile Name adhoc. The chain name is not
required unless the profile stationing does NOT match the baseline stationing of the cross sections.

M 0520 3 Concrete Valley Gutter ecuincie
5

Name Type Value

o

[[Chain Mame  String none

Profile Mame  String none

BACK OF SIDEWALK

The back of sidewalk line when drawn in the design file will trigger the Criteria to draw sidewalk. The
D&C Manager item location is Roadway Design > Plan Features > BSW. The exact location is used by
the Criteria. In addition to the sidewalk, there are adhocs on the back of sidewalk line that will trigger
other features to be drawn.

M 85w Back of Sidewatk Il
5

Name Type Value
Sidewalk Thickness Numeric 0333
Sidewalk Cross Slope % Mumeric -2
Sidewalk Buffer Width ~ Numeric 2
Sidewalk Buffer Slope % Mumeric -2

Sidewalk Back Profile  String nane
Sidewallk PGL Chain String nane
Lkility Slope % Mumeric 2
Urban Ditch Y ar N String N

UD Front Slope -1:X Mumeric -1:10
UD Front Slope Width  Mumeric &
UD Width MNumeric 5
LD Back Slope 1:X Mumeric 1:
UD Back Slope Width  Mumeric 4
Handrail " ar N String N
Handrail Type P or B String P

The sidewalk attributes are defined by adhocs on the back of sidewalk line. These adhocs will override the
redefinable variables for the sidewalk. The sidewalk thickness, cross slope, buffer width, buffer slope and
utility slope can all be defined through the adhocs. The back of sidewalk profile, if created, can also be set
to the adhoc Sidewalk Back Profile to control the elevation at that back of sidewalk. The adhoc Sidewalk
PGL Chain is only required if the stationing of the back of sidewalk profile does NOT match the baseline
stationing of the cross sections.

An “Urban Ditch” is a ditch that is between the curb/shoulder and the sidewalk. It can be triggered to be
drawn using the adhoc Urban Ditch Y or N. The adhocs with names that begin with ‘UD’ control how the
ditch is drawn. Care should be taken with these values to insure the ditch will fit in the area before the
sidewalk. Special ditch profiles are not supported for the urban ditches.
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Handrail may also be triggered using the adhoc Handrail Y or N. When set to Y’ the Criteria will draw
handrail at the back of sidewalk. The sidewalk base is drawn according the FDOT Design Standards with
the extra concrete under the handrail. The type of handrail drawn is controlled through the adhoc Handrail
Type P or B. Set the adhoc to P to draw pedestrian handrail or B to draw bicycle handrail.

FRONT OF SIDEWALK

The front of sidewalk line is used to define the width of the sidewalk. The D&C Manager item location is
Roadway Design > Plan Features > FSW. The exact location of this element is used by the Criteria. If it
is not located in the design file, the Criteria will try to tie the sidewalk to the back of curb.

DRIVEWAYS

Driveways will be drawn in the cross section when a driveway line is drawn into the design file. The D&C
Manager item location is Roadway Design > Plan Features > DWY. This line is searched for from the
edge of pavement. It is only searched for once, therefore it is important that this line be located at the back
of the driveway where it is to tie to existing ground. If more than one driveway line is used to depict the
driveway for the plans, make sure to turn off Place Influence in the D&C Manager for all lines except the
back tie in line so that the Criteria will not find the additional lines in the file.

Note The Remove Data tool can be used to remove the GEOPAK attribute tags from the undesired
design elements. It can be accessed through the FDOT Menu under Actions > GEOPAK VBA
Utilities > Remove GEOPAK Atrributes and Adhocs.

# DWY Driveway, Lane, Turnout -
-

3

MName Type Value
DrivewayOrigin String 5
D'WPad1Depth Mumeric 05
DWPad1Width MNumeric 0
DWPad15lope Mumeric £
D'WPad1Profile String none
D'WPad1PGLChain String none
|sePGL1O et String M
|sePGL1Station String M
DWPad2Depth Mumeric 05
DWPad2Width MNumeric 0
DWPad25lope Mumeric ]
DWW Pad2Profile String none
DWPad2PGLChain String none
|sePGL0Hset String M
|se PG L2 Station String M
D'WPad3Depth MNumeric 05
MaxErtranceSlope Mumeric 10

BackEntBufferWidth  Numeric 4
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Optional Optional Required
Pad 1 Profile Pad 2 Prafile Back of Entrance
Pad 1 PGL Chain —|I| — Pad 2 PGL Chain In Plan View —

“Pad 1 Width _ Pad 2 Width _ Buffer Width

Optional
Pad1and 2

The Criteria provides 3 “pads” that can be controlled through the attached adhocs to draw the driveway in
the cross section. Depending on the type of driveway, defined by the adhoc DrivewayOrigin, these pads
will start at either the back of curb (DrivewayOrigin set to C for curb) or at the outside edge of the paved
shoulder (DrivewayOrigin set to S for shoulder). For pads 1 and 2, the depth, width, and slope values can
be controlled by setting the appropriate value to the corresponding adhoc. The back of each of these pads
can also be controlled by a profile or offset. In order to use the profile, the profile name needs to be set to
the adhoc DWPad*Profile. If the profile stationing does NOT match the baseline stationing, then the
DWPad*PGLChain must be set to the appropriate chain name. When using the PGL chain stationing, the
adhoc Use PGL*Station must also be set to “Y’. Setting the adhoc UsePGL*Offset to ‘Y’ tells the Criteria
to use the PGL chain to set the horizontal location for the back of the pad. Pad 3 runs from the back of pad
2 to the existing ground at the horizontal location defined by the driveway line found in the design file.
The slope of this pad will vary. The driveway can be made to tie to the existing ground before reaching the
back of the driveway by setting the adhoc BackEntBuffer Width to a positive value. This value is measured

in feet. The Criteria will finish the driveway from the start of the buffer to the back of the driveway by
tracing the existing ground.

When drawing the driveway, the Criteria will also draw what would be a normal section on a non-plotting
level. This is intended as an aid for designers. If there is a ditch section, a pipe would need to be
constructed under the driveway. The additional drawing of a normal section helps the designer to locate
the pipe as well as provide some guidance setting the flow line elevations.

MISCELLANEOUS ASPHALT & GUARDRAIL

Miscellaneous asphalt will be drawn on the cross sections outside the edge of pavement when found in the
design file. The D&C Manager item location is Roadway Design > Plan Features > MiscAsph.

ﬁ Mischsph Miscellaneous Asp@lﬂ‘&]
SR

Name Type Value
thickness MNumeric 0.3333
Separgtion  String Mo

The adhoc thickness sets the depth of the miscellaneous asphalt drawn on the cross sections. There are 2
different applications for the miscellaneous asphalt. In the first scenario, there is a separation between the
roadway pavement and the miscellaneous pavement. In this case, the adhoc Separation should be set to
“Yes’. Two miscellaneous asphalt lines are required to define the area of the miscellaneous asphalt. If the
miscellaneous asphalt should be constructed from the edge of the roadway pavement without the a

separation, the adhoc should be set to ‘No’. Only one miscellaneous asphalt line would be required at the
outside edge of the miscellaneous asphalt area.
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Edge of Pavement Shape Edge of Pavement Shape

/&Paﬂsc. Asphait /—m’sc, Asphait

Edge of Pavement or Edge of Pavement or
FPaved Shoulder Paved Shoulder

Separation = Yes Separation = No

In many situations, guardrail is accompanied by the miscellaneous asphalt. The two features do not have to
both exist in order to be drawn. The Criteria will draw whichever features that it finds in the design file,
whether it is guardrail, or miscellaneous asphalt, or both. The D&C Manager item location for the
guardrail is Roadway Design > Plan Features > Guardrail > Guardrail. All the guardrail types will be
represented on the cross sections as a cell, either left, right, or double faced.

Exercise 5.2  Shoulder Applications

In this exercise, the students will modify the back of sidewalk line to add handrail and add guardrail with
miscellaneous asphalt to the median.

1. Open the MicroStation design file C:\e\projects\74185215201\roadway\DSGNRDO1.dgn.
2. Zoom in to right side of the roadway at the pattern line at station 1398+00.

3. Using the MicroStation tool Break Element by Point, break the back of sidewalk line to create a
separate back of sidewalk line matching the limits of the handrail.

s Y S
|5 Break Blemen P S S0

4. Open the Adhoc Attribute Manager. It can be accessed through Applications > GEOPAK > ROAD
> 3PC Adhoc Attribute Manager, through the Road toolbox, OR from the Road Project Manager

Task List. )
H AdHoc Attribute Manag...l,":" |= =i

File

2y o - -

Name [1fentify Element[Yalle |

5. Click on the Identify Element button and then select the
back of sidewalk line crossing the pattern line with the
handrail.

]

)

=
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6. Modify the adhoc Handrail Y or N value to Y.

#A AdHoc Attribute Manager

File .|
|
BT @ -
Name | Type | Walue |
Sidewalk...  Mumeric 0.333000
Sidewalk . Numenc  -2.000000 El
Sidewallke...  Mumeric 2.000000 »
Sidewalle...  Mumeric -2.000000
Sidewalke...  String none
Sidewallk...  String none
Ltility Slo...  Numeric 2.000000
Urban Dit...  String N
UD Fro..%4  Numeric -1.000000
UD Front...  Mumeric 6.000000
UD Width  Numeric 5.000000
UD Ba..\¥  Numeric 1.000000
LD Barebe— ? 4-B00000
Handrai Y. Stng  [Y ) |
1 1.l e =} s
t =

7. Click on the Set Attributes button and then left click on the back of sidewalk line.

T

“ AdHoc Attribute Manager | =]
File
BoFe <
MName | Type | Value |
Sidewalk...  MNumeric 0.333000
Sidewalk...  MNumeric -2.000000
Sidewalk...  Numeric 2000000 Line String
Sidewalk...  MNumeric -2.000000 Level: SidewalkBack
Sidewalk...  Sting none DDBE FEATURE
Sidewalk...  Sting none Attribute = BSW
Lkility Slo...  Numeric 2.000000 ADHOC ATTRIBUTE
Urban Dit...  String N Sidewalk Thickness (Mumeric) = 0.333000
UD Fro..\X  MNumeric -1.000000 Sidewalk Cross Slope T (Mumeric) = -2.000000
UD Front...  Mumeric 6.000000 ‘ Sidewalk Buffer Width (Numeric) = 2.000000
LD Width Numeric 5.000000 Sidewalk Buffer Slope  (Mumeric) = -2.000000
UD Ba..\X  Numeric 1.000000 Sidewalk Back Profile (String) = none
UD Back...  Mumeric 4.000000
Handrail ... Sting Y
Handrail ...  Sting P

Sy

8. Left click again to accept the selection.

10.

FDOT Cross Sections

Zoom into the median area at station 1395+00.

Open the D&C Manager and navigate to Roadway Design > Plan Features > Guardrail >

Guardrail and select the item 0536 1 1 Roadway (Left).

 Design and Computatior
File Edit Settings Favorites Help

g id B ¢ mw

21 Concrete Gravity Wall
20 Concrete Traffic Separators
127 Concrete Handrail
£ Fences
[ Guardrail
GR Summary Quantities Report on Guardrail

@R

@80536 1 1 Roadway (Left)

[EH 0536 1 2 Bridge (Left)
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11. With Place Influence turned on, copy the paved shoulder line into the median 3.0 feet.
12. Navigate to Roadway Design > Plan Features > MiscAsph.

13. Set the adhoc attributes as shown below.

8l Design and Computation Manager |ﬂ |

File Edit Settings Favorites Help

- id B ¢ @ &

& LL Lane Lines -
MedLn Median Line for Criteria

Mill Limit Milling Limits

MiscAsph Miscellaneous Asphalt in Plan View El
dh ML Match Lines - = ——— ;
NA North Arow | #% MiscAsph Miscellaneous Asphalt e |
& PPSH Pattem Pavd[ — — i

PSHLDR Paved 5 |3 %
dh PSHPZ Paved Sho

)

0

M | Ty | Val
& PSHP4 Paved Sholl thiame IPE s
( Separation  String Yes

14. Copy the gurardrail line 3.0’ to the left and 1.5’ to the right of the guardrail.

15. Turn off Place Influence.

16. Open the cross section file, C:\e\projects\74185215201\roadway\RDXSRD01.dgn; model RDXSRD.
Note If the cross section run from Exercise 5.1 is still open, skip to step 18.

16. On the Road Project dialog, select Proposed Cross Sections. The Run dialog will open.

17. Select the run PrFeat. Click OK.

18. Select all the elements in the file and delete.

19. Select File > Save Settings and then File > Run.

20. On the Proposed Cross Section dialog, set the Output option To Log File and then click Apply as
shown below.

i ﬁ Proposed Crus; Segtj_u\n _i- ﬁ '
Chutput
temp log

[ Pause On Each Section
[ Criteria Viewer Apply
[7] Disable View Update

21. The cross sections will run. When done, click Exit.
22. Using the Cross Section Navigator, review the sections.

23. Close Cross Section Navigator.
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SLOPES

Slopes include all the areas outside the shoulders of the roadway. Roadway features may include sloped
area for clear zone, roadside ditches, berms, gravity walls, or a simple forced slope to the existing ground.

EDGE OF FRONT SLOPE 1

Front Slope 1 is a sloped area located between the shoulder and the roadside ditch. The intent of this
feature is to provide recoverable terrain, clear zone, for vehicles when they run off the road. The slope and
width of this area is defined in the Plans Preparation Manual, Chapter 2. Front Slope 1 is controlled
through redefinable variables, Plan Graphic Overrides and the EFS1 graphic element drawn into the design
file. The D&C Manager item location is Roadway Design > Plan Features > EFS1. When this line is
found, the Front Slope 1 Width redefinable variable is ignored and the slope is drawn to the intersection of
the element found in the design file.

SPECIAL DITCHES

There are times when a special ditch profile is developed for the roadside ditch in order to insure capacity
for drainage. One way to specify a special ditch profile is to assign them to the special ditch Define
variables. They may also be added to a Special Ditch line in the design file. The D&C Manager item
location is Roadway Design > Plan Features > SpDitch.

#

ﬁ SpDitch Special Ditch Line fo.. \S=0EER

S P

Name Type Walue
Profile_Name String none
Ditch_Chain String none

Use_Plan_Graphic  String Mo I

The profile name for the special ditch is assigned to the adhoc Profile Name. If the stationing of the
special ditch profile does NOT match the baseline stationing of the cross sections, then the adhoc
Ditch_Chain needs to be assigned the correct chain name for the stationing of the profile. This chain is
used for stationing purposes only. The Criteria will get the correct profile elevation and continue Front
Slope 2 at the slope defined by the redefinable variable for Front Slope 2 until it reaches the proposed
profile elevation. Ifit is desired to have the element in the design file control the horizontal location of the
bottom of Front Slope 2, then the adhoc Use_Plan_Graphic needs to set to ‘Yes’. Setting this to ‘Yes’ will
override the Front Slope 2 slope making it vary.
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BERMS

Berms are special features on the roadway that can only be triggered from a special Plan Graphic Override
element drawn in the design file. The D&C Manager item location is Roadway Design > Plan Features
> Slopes Plan Graphic Overrides > Berm. They are designed to drawn off the back slope of the roadside
ditch and will draw another ditch behind the berm.

ﬁ Berm Berm Line for Criteria -Iglglg

5-22

$ ¥

MName Type Walue
Top Berm Profile String none
Top Berm PGL Chain String none
Ditch Backslope Width Mumeric 10
Berm Width Mumeric 5
BermFront Slope 1 Slope String 1.6
BermFront Slope 1 Width Mumeric 0.0
BermFront Slope 2 Slope String 1:4
Berm Std Ditch Depth Mumeric 2
Berm Ditch Width Mumeric 2
Berm Ditch Profile String none
Berm Ditch PGL Chain String none
Berm Backslope String 1:3
Use TopPGLOfset String M
Uze TopPGELStation String Y
UseBermDitchPGLOfset  String M
lUgeBemDitchPGLStation  String Y

[
Optional | |
Top Berm Profile Berm Standard
Top Berm PGL Chain ‘\ Berm Ditch Depth ;
\ Front Slope 1 \". |
i \ |
fa5 = \
1_3‘-—;{,/’!_,\*—‘__& II'Ii //,.
/ e \ 52 7
_\-—_\-\-\_\_ .-E--H_\-Err"""-. } . //m
| Ditch Backsiope | Berm Slope 2 = Bick Sk
. } il i |_Derm | Front Slope 2
Width Width | /]
/ Berm Ditch
Ditch J
Berm Front Slope 1 .if Optional Yedin
Width - Optional Berm Ditch Profile
Bermm Ditch PGL Chain

The Criteria for the berm will extend the back slope for the roadway ditch using the value given for the
adhoc Ditch Backslope Width. Then it will draw the top of the berm using the Berm Width adhoc followed
by another ditch before tying to existing ground. The berm ditch is controlled through adhocs as shown in
the picture above. They work the same as the corresponding redefinable variables for the roadway ditch.

The ditch backslope width can also be controlled through the use of a profile. Set the name of the profile to
the adhoc Top Berm Profile. If the stationing of the berm profile does NOT match the baseline stationing,
the adhoc Top Berm PGL Chain will need to be set with the appropriate chain. The adhoc
UseTopPGLStation must also be set “Y’. Setting the adhoc UseTopPGLOffset to ‘Y’ will use the PGL
chain defined by Top Berm PGL Chain to control the horizontal location to apply the profile. This option
will override the back slope value for the roadway ditch.

©2011 FDOT FDOT Cross Sections



PLAN GRAPHICS -Slopes, Chapter 5

Similarly, the berm ditch bottom elevation can also be controlled through the use of a profile. Set the
profile name to the adhoc Berm Ditch Profile. If the stationing does NOT match the baseline stationing,
use the adhoc Berm Ditch PGL Chain. To use the stationing of this chain, set the adhoc
UseDitchPGLStation to ‘Y’. Set the adhoc UseDitchPGLOffset to use the PGL chain to control the
horizontal location for the profile elevation to be applied.

If the berm ditch is not desired, the adhoc values for the ditch must be modified. Set the Berm Front Slope
1 Width value to 0. Then modify the Berm Standard Ditch Depth to a very small value, i.e. 0.1. In this
way the berm ditch elevation will remain above ground. When a ditch bottom elevation is above the
existing ground elevation, the Criteria will extend the slope of Front Slope 2 until it ties to existing ground.

Note In order for the berm to be drawn by the Criteria, a roadway ditch must be valid. If the roadway ditch is
above the existing ground elevation, a special ditch line must exist to provide a special ditch profile
elevation for the roadway ditch to be drawn. Otherwise, the Criteria will extend the front slope until it
ties to existing ground eliminating both the roadway ditch and berm.

PLAN GRAPHIC OVERRIDES

Plan graphic overrides were added to the Criteria to give the designer more control, graphically, over how
the roadside slopes of the cross sections are drawn. The D&C Manager item location is Roadway Design
> Plan Features > Slopes Plan Graphic Overrides. These graphics act as triggers for the Criteria. They
must be located in the area of the slopes beyond the shoulders (paved and unpaved) in order to be found by
the Criteria.

Each of the override lines has 2 functions. The first function is to override the corresponding redefinable
variable with a different value. Some of these represent slopes, widths, or depths. Others will trigger
features on and/or off with their values. The second function is to provide the option to taper the related
feature across multiple cross sections. Each of the elements has 2 adhocs defining the beginning and end
value for the element. The Criteria uses the length of the element and the distance along the element to the
pattern line intersection to calculate the value for the given station. See the graphic below for an example.

'/-D."tc.‘h Width = 4 '/-D."tch Width = 5’ /-Ditch Width = 6’

M D1W Ditch 1 Width Overn.. (=l S |
g [ tae
Name | Type | Value

Begin Distance Mumeric 4
End Distance  Numeric &

Note Elements drawn should not start and/or stop at the exact intersection with the pattern lines. This can
cause incorrect results running the cross section Criteria. Extend the elements a minimum of 2 times
tolerance, 0.02, beyond the pattern lines.

It is also important that the elements are NOT drawn outside the limits of the cross section baseline.
The software uses the baseline stationing to reference the element and determine where the current
station relates to the overall length of the element to calculate values for tapering.
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Front Slope 1 Slope

This element when found in the design file will override
the redefinable variables d FrontSlope 1 Slope Left
or _d FrontSlope 1 Slope Right depending on the side
slope in which it is drawn.

Front Slope 1 Width

This element when found in the design file will override
the redefinable variables d FrontSlope 1 Width Left
or _d FrontSlope 1 Width Right depending on the side
slope in which it is drawn.

Front Slope 2 Slope

This element when found in the design file will override
the redefinable variables d FrontSlope 2 Slope Left
or _d FrontSlope 2 Slope Right depending on the side
slope in which it is drawn.

Ditch Width

This element when found in the design file will override
the redefinable variables d DitchWidth Left or
_d DitchWidth_Right depending on the side slope in
which it is drawn.

Ditch Back Slope

This element when found in the design file will override
the redefinable variables d DitchBackSlope Left or
_d_DitchBackSlope Right depending on the side slope
in which it is drawn.

©2011 FDOT

4 FSIS Front Slope 1Sic

 #4 DIW Ditch 1 Wigth Overri.. B

$

| Name | Type | Value I
Begin Slope  String 1.6
End Slope String 16

ﬂ FS1W Front Slope 1 Width @_ﬂlg

="
§ ¥

I'
| Mame | Type | Value I
Beqin Distance  Mumeric 0

End Distance  Mumerc 0

§ ¥

1| Mame | Type | Value I
Begin Slope String 1.4
End Slope String 14

7 I'
§ @
| Name |ije | Value I

Begin Distance  Numeric 4
End Distance  Numeric 4

& o
| Name | Type | Value I
Begin Slope String 1:3
End Slope String 13
FDOT Cross Sections
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Ditch Depth

This element when found in the design file will override the
redefinable variables _d StandardDitchDepth Left or
_d_StandardDitchDepth_Right depending on the side slope
in which it is drawn.

Forced Slope

This element when found in the design file will override
the re-definable variables _d_ForcedSlopeLeft
and d ForcedSlopeLeftValue or _d ForcedSlopeRight and
_d_ForcedSlopeRightValue depending on the side slope in
which it is drawn. There is also an Adhoc named
UseGraphic Y or N. This adhoc, when set to ‘Y’, will
override the slope values and draw the tie down to the
horizontal location of the graphic element resulting in
variable slopes.

Feather Distance

This element when found in the design file will override the
redefinable variables _d FeatherDistance Outside Left or
_d_FeatherDistance_Outside Left depending on the side
slope in which it is drawn.

MATCH LINES

M DD Standard gi_ﬁ'ch_m-j. ] Eﬂ%

S

Mame | Type

| Value

Begin Distance  Numeric
End Distance

MNumeric

4
4

|| Mame

S

| Type

Begin Slope String
End Slope String
UseGraphic ¥ ar N String

ﬁ FeatherDist Feather Dastan @HM
’ : AR

P s =
S—

$

hame | Type | Value | 0
Begin Distance  MNumeric 0

End Digtance Mumeric 0

Match lines, when found in the design file, tell the Criteria to stop drawing and tie straight up or down to
the existing ground. The D&C Manager item location is Roadway Design > Plan Features > ML.

OFF 4274

EL 32.56
FF 5774

EL 32.92

3
e
M
<
=
LY

|

e e —
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Exercise 5.3 Slopes Applications

5-26

In this exercise, the students will add the graphic element into the DSGNRD file to control the location of
the edge of front slope 1 and add the Plan Graphic Override line D1W to taper the right roadway ditch
width.

1. Open the MicroStation design file C:\e\projects\74185215201\roadway\DSGNRDO1.dgn.
2. Open the D&C Manager and navigate to the item Roadway Design > Plan Features > EFS1.

ﬂ Design and Computation Manager
File Edit 5Settings Favorites Help

i B e =0 &

[ Roadway Design
[~ Plan Features

é AS Archeclogical Sites

& BLOGP Buildings (Proposed)

BSWW Back of Sidewalk

Cl COGO Information

é CL Certerine of Construction (with stationing)

& CACD Curve & Coordinate Data

é CZ Clear Zone

e DITCH Ditch Line

21D Diveywa

]

[T

3. On the EFS1 Edge of Front Slope 1 dialog, click on the check box to turn on Place Influence.

4. Using the MicroStation Move/Copy Parallel command, copy the right outside Paved Shoulder line
10’ to the right from Station 1384+90 to Station 1390+10.

5. Navigate to the item Roadway Design > Plan Features > Slopes Plan Graphic Overrides > D1W.
6. Modify the adhocs as shown below.

4k DIW Ditch 1 Wiqm_%mq_é_@&w
$ @

Name Type Value

Begin Distance Mumeric 4
End Distance  Mumeric &

7. Place a line in the area of the ditch on the right side of the roadway from Station 1389+00 to 1391+00.

Note Make sure to extend the line past the pattern lines. A distance of 2 times tolerance, 0.02, is
recommended.

8. Turn off Place Influence.

9. Open the cross section file, C:\e\projects\74185215201\roadway\RDXSRD01.dgn; model RDXSRD.
Note If the cross section run from Exercise 5.2 is still open, skip to step 12.

10. On the Road Project dialog, select Proposed Cross Sections. The Run dialog will open.

11. Select the run PrFeat. Click OK.

©2011 FDOT FDOT Cross Sections



PLAN GRAPHICS -Slopes, Chapter 5

38. Select the Redefinable Variables category.
12. Scroll down the list of variables and select _s_ForcedSlopeRight. Click on the Edit button.

13. Modify the value as shown below. Click Save.

f* ~¥es~ or "~No~ to force right slope to close directly
f* from shoulder or back of curbk. This will draw a

f* atraight tie slope to ground ignoring all ditches,
f* etc. The slope used will ke set by the wariakle

f* named _d ForceSlopeRightValue. Make sure to include
f* the carets.

EXAMELE:
if (Sta »>= 0+00 R 1) then

{
_s ForcedSlopeRight = ~No-

{5ta »= 0400 B 1) then

_8_ForcedSlopeRight = ~Yes™

1
if (Sta »= 1385400 R 1) and@ta < 1331410 B athen
{

_a_ForcedSlopeRight = ~“No~
1

14. Select all the elements in the file and delete.
15. Select File > Save Settings and then select File > Run.

16. On the Proposed Cross Section dialog, set the Output option To Log File and then click Apply as
shown below.

Chutput
' templog

[7] Pause On Each Section
[ Criteria Viewer
[7] Dizable View Update

17. The cross sections will run. When done, click Exit.
18. Using the Cross Section Navigator, review the sections.

19. Close Cross Section Navigator.
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The median encompasses the area between shape clusters. This includes the crossovers, traffic separators,
ditches, and filled sections between curb and gutter. The median is designated by the use of a Median line.

MEDIAN LINE

When found in the design file, the median line tells the Criteria that the neighboring shape clusters need to
be connected. The D&C Manager item location is Roadway Design > Plan Features > MedLn. The

median line MUST exist for ALL divided roadway sections.

The exact location of this line is not

important. It acts as a trigger for the Criteria to treat the side slope differently. The element simply needs
to be placed in the design file somewhere in the middle of the median beyond the work to be done on each

side of the median.

‘H MedLn Median Line for Criteria o i
$

Mame Type Value
Median_Type String 4
MedianShidSearchDist  Mumeric 10
MomalMedianShidSlope  Mumeric ]
MedianShoulderWidthlt  Mumeric 4
MedianShoulderWidthRt  Mumeric 4
MedianShoulderDepth Mumeric 05
FeatherDistMedianleft  Mumeric 00
FeatherDistMedianRight  Mumeric 0.0
StdMedianDitchDepth Mumeric 1
Median Frant Slope String 13
Median DitchWidth Mumeric s
PavedMedianDitchWidth  Mumeric 3
PavedMedianDitch String Y
PavedMedianDitchDepth  Mumeric 0333
MedianSlopePaved Mumeric 3

~

4

The adhoc Median_Type tells the Criteria how to draw the median. There are 8 median types:

» Type ‘0’

can be used in the median or on the outside shoulders.

MO MEDIAN WOARK

MEDIAN TYPE O

©2011 FDOT

Designates that NO work is to be done beyond the pavement. This median line type
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» Type ‘1> Designates a ditch with fixed slopes and a fixed depth is to be drawn in the median.
The ditch bottom width will vary to fit the ditch within the limits of the median.

» Type ‘2> Designates a ditch with fixed slopes and ditch width is to be drawn in the median. The
ditch depth will vary to fit the ditch within the limits of the median.

£y

» Type ‘3> Designates a ditch with fixed depth and width is to be drawn in the median. The slopes
will vary to fit the ditch within the limits of the median.

» Type ‘4> Designates a “V” bottom ditch.

FDOT Cross Sections ©2011 FDOT 5-29
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» Type ‘5> Designates a filled median with 4% slopes. This median type is intended for use in
urban sections with curb and gutter.

FOWN

AL T
MeLhAN TrFE

» Type ‘6> Designates that a traffic separator (Type I or IV Option 1, or Type II or V) is to be
drawn in the median. These traffic separator options “cut” the pavement with no asphalt or base
beneath them.

TRAFFIC SEFARATOR

MEDIAN TYPE &6

» Type 7> Designates a cross over where the pavement is to be extended to meet in the middle.
This median type is also to be used when a traffic separator Type I or IV Option 2 is to be drawn
in the cross section. This is so that the asphalt and base are carried under the traffic separator.

CROSS OVER

MEDIAN TYPE 7

If the section is rural with shoulders, paved and/or unpaved, the Criteria will use the shoulder adhocs to
define the feature attributes such as the shoulder slope, width (both left and right independently) and the
shoulder depth. The shoulder depth will be overridden by the adhocs on the paved shoulder line.

If the median type selected is one of the options for a ditch (Types 1 — 4), then the adhocs for the ditch
variables will be used to define the slope, width, and ditch depth. The option to control the median ditch
depth with a profile is not supported. The option to pave the ditch can be turned on with the adhoc
PavedMedianDitch. The options to set the paved ditch width and the depth of the concrete can be defined
with the adhocs PavedMedianDitchWidth and PavedMedianDitchDepth respectively.

The Criteria also has the option to tie to existing ground instead of drawing a ditch, similar to the outside
roadway ditch. By setting the adhocs FeatherDistMedianLeft and FeatherDistMedianRight, the Criteria
will tie the section to existing ground from the outside edge of shoulder. This will result in varying tie
down slopes. The Forced Slope option is not supported in the median.
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TRAFFIC SEPARATORS

Traffic separators will be drawn in the cross section when the Criteria encounters traffic separator lines in
the design file. The D&C Manager item location is Roadway Design > Plan Features > Concrete
Traffic Separators. The exact location of the traffic separator lines is reflected on the cross sections.

M 0520 511 Type 1 (4 wide) (6= e S

&
Mame Type Value
Option String 1
N B

The type of traffic separator to draw is conveyed to the Criteria by the D&C Manager item used to draw
the traffic separator. The option for the traffic separator, for types I and IV, are defined for the Criteria by
the adhoc Option. Option 1 traffic separators cut or break the pavement while Option 2 traffic separators
are constructed on top of the pavement. (See Standard Index 302 for more details

The type of traffic separator to be constructed will determine not only how the traffic separator is defined in
plan view, but also the median line, since the traffic separator is considered a median feature The exact
location of these elements is reflected in the cross sections. For Option I traffic separators, a median line
needs to be drawn down the middle of the traffic separator (exact location is not important) with the
Median_Type adhoc set to 6 for Traffic Separators. Turn lane superelevation shapes are not required, unless
the cross slope of the turn lane is different from the main line shape cross slope, nor are additional proposed
edge of pavement lines. The Criteria considers the traffic separator elements as proposed edges of
pavement and will widen from a milling limit line or edge of pavement to the traffic separator line using the
slope from the superelevation shapes or as defined by the milling widening adhocs. If widening is to be
drawn and additional proposed edge of pavement lines are NOT drawn, the widening will be drawn using
the values from the redefinable variables.

'~'.

‘e pattern Line

TYPE | - OPTION 1

If the traffic separator is a Type I or IV, Option 2, the traffic separator should be drawn into plan view
using the appropriate D&C Manager item with the adhoc Option set to 2. The exact location is reflected in
the cross section. A median line needs to be drawn anywhere in the turn lane area between the two shape
clusters. The adhoc Median Type should be set to 7 for a cross over to trigger the Criteria to draw the base
and asphalt layers under the traffic separator.
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— Median Line
f Adhoc: Median_Type

%

\
‘— Pattern Line

Traffic Separator
Adhoc: Option = 2

TYPE I - OPTION 2

For dual traffic separators, if Option 2 traffic separators are to be drawn, both traffic separators should be
drawn in plan view and the type 7 median line drawn in the turn lane between the traffic separators.
Nothing further is required.

_— Median Line
| Adhoc: Median Type = 7

t|
\ :
‘— Patlern Line

Traffic Separator
Adhoc: Option =

DuAaL
TYPE | - QPTION 2
W/ SPECIAL OPTION 2

However, for dual Option 1 traffic separators, both traffic separators should be drawn with a type 6 median
line drawn down the center of each traffic separator. In addition, since Option 1 traffic separators break the
asphalt, a shape will be required in the turn lane area between the traffic separators, to define the elevation
and cross slope of the pavement. These additional shapes are only required where the pattern line crosses 2
Option 1 traffic separators.
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Note Note, since these shapes do not touch any other shape, these shapes are considered a separate

shape cluster and must have a different tie in order to differentiate from the other shape clusters. If the
turn lane shape parameters match the mainline shape clusters, an error will occur when running the
Cross sections.

Median Line
Adhoc: Median Type = 6

\

\— patrern Line

Traffic Separator N .
Adhoc: Option = ] ‘— Superefevation Shape

TrPE 1 - OPTION 1
W/ SPECIAL OPTION 1

Exercise 5.4 Median Applications

In this exercise, the students will modify the median line in the urban section to a type 5 for the filled
median at 4% slopes.

1.

2
3.
4

Open the MicroStation design file C:\e\projects\74185215201\roadway\DSGNRDO].dgn.
Open the Adhoc Attribute Manager.
Zoom into the urban section of the project, from station 1398+00 to station 1403+00.

Click on the Identify Element button and then select the median line.

M AdHoc Attribute Manag...l":"-l“ e S

File

= 2
BolY @ « =
Name |[dentify Element|[/aile |

O
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5.  Modify the adhoc Median_Type value to 5.

ﬂ AdHoc Attribute Manager‘ =

File

B’y @ «

Name Type Value

Median_Type Sting |5
MedianShidSearchDist  Numeric 10. a
MomalMedianShldSlope  Mumeric -6.000000 ¥

MedianShoulderWidthlt  Mumeric 4.000000
MedianShoulderWidthRt  Mumeric 4.000000
MedianShoulderDepth Mumeric 0.500000
FeatherDistMedianLeft  Mumerc 3.000000
FeatherDistMedianRight  Mumeric 3.000000
StdMedianDitchDepth Mumeric  1.000000

MedianFront Slope Sting 13
Median DitchWidth Mumeric 2.000000
PavedMedianDitchWidth Mumerc 3.000000
PavedMedianDitch Sting Y

PavedMedianDitchDepth  Mumerc 0.333000
MedianSlopePaved Mumeric 5.000000

6. Click on the Set Attributes button and then left click on the median line.

L

| 0 AdHoc Attribute Manager L= Line
N B Level: NenPlottingEle_dp
ile

DDB FEATURE --...,‘.
BeF P =

Attribute = MedLn
ADHOC ATTRIBUTE
Median_Type (5tring) = 4

- Name Type Value MedianShldSearchDist (Mumeric) = 10.000000
= - NormalMedianShldSlope (Numeric) = -6.000000
f oy e———a o ETY a MedianShoulderWidthLt (Numeric) = 4000000 Mwma,
NomalMedianShidSlope  Numeric -5.000000 % MedianShoulderWidthRt (Mumeric) = 4.000000
MedianShoulderWidthlt  Numeric 4.000000
MedianShoulderWidthRt  MNumeric 4.000000
MedianShoulderDepth Mumeric 0.500000
FeatherDistMedianLeft ~ Numeric 3.000000
FeatherDistMedianRight Mumeric 3.000000
StdMedianDitchDepth ~ Numeric  1.000000
g MedianFront Slope String 13
T MedianDitchWidth MNumeric 2.000000
PavedMedianDitch\Width MNumeric 3.000000
PavedMedianDitch Sting Y
PavedMedianDitchDepth  Mumeric 0.333000
MedianSlope Paved Mumeric 5.000000

7. Left click again to accept the selection.

8. Open the cross section file, C:\e\projects\74185215201\roadway\RDXSRD01.dgn; model RDXSRD.
Note If the cross section run from Exercise 5.3 is still open, skip to step 11.

9. On the Road Project dialog, select Proposed Cross Sections. The Run dialog will open.

10. Select the run PrFeat. Click OK.

11. Select all the elements in the file and delete.

5-34 ©2011 FDOT FDOT Cross Sections



PLAN GRAPHICS -Walls Chapter 5

12. Select File > Save Settings and then select File > Run.

13. On the Proposed Cross Section dialog, set the Output option To Log File and then click Apply as
shown below.

ﬁ Proposed Cross Section ‘ E
Output
To Log Fle - temp log

[7] Pause On Each Section
[ Criteria Viewer Apphy
[7] Disable View Update

14. The cross sections will run. When done, click Exit.
15. Using the Cross Section Navigator, review the sections.
16. Close Cross Section Navigator.

Note By placing all of the desired median lines into a MicroStation selection set all of the elements can be
set at one time.

WALLS

Various walls are supported by the Criteria. These walls include the smaller retaining walls, median barrier
walls, and gravity walls. The large MSE walls are not supported by the Criteria.

CONCRETE BARRIER WALLS

The D&C Manager item location is Roadway Design > Plan Features > Concrete Barrier Wall. All the
walls under this category are supported except the Box Culverts.

ﬂ' D_ESEE_“ an.{j ﬁmrrputahu“ Ma e
T File Edit Settings Favorites Help

= idu__grc? !

£ Curb & Gutter, Curb, Gutter

[== Concrete Bamier Wall
&8 0521 1Castin Place (Median)
0521 1 1 Precast (Median)
&4 0521 72 2 Box Culvert Supported
BA 0521 72 3 Rigid - Shoulder Walls
{4 0521 72 4 Bigid - Retaining

0521 72 & Plain - Shoulder
0521 73 Remowval of Concrete Bamier Wall
57 Concrete Gravity Wall
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Some of the concrete barrier walls include adhocs with additional information used to draw the wall. The
footer widths are intentionally set to a default of 0. These widths should be determined by the
designer/structures engineer.

M 0521 1Castin Place {MedianiiE i:h¥

5 g

| Name | Type | Value

LowSideFootWidth  Mumeric 0.0
HighSideFootWidth ~ Mumeric 0.0

M 0521 1 1 Precast [MedianiiE ﬂg
S
|l Name |T'_.rpe |‘u’alue |

LowSideFootWidth  Mumeric 00
HighSideFootWidth  Mumeric 00

The Rigid — Shoulder wall has adhocs for the footer width and the wall type. The available options are C,
cantilever, and L, L wall.

M 052172 3 Rigid - She
i oy,

| Mame ! Type | Value
Wall_type String E

|Foot_width Numerc 0

GRAVITY WALLS

Gravity walls can be located in the D&C Manager under Roadway Design > Plan Features > Concrete
Gravity Wall. Note that the adhoc attributes set up for the gravity walls are for quantity purposes ONLY.
The Criteria does not use these adhocs.

Note Once a gravity wall is found and drawn in the cross section, the Criteria considers the section complete
and will not look for a draw any other features beyond the gravity wall.
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