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Chapter 18: Cross Sections
Overview

Proposed Cross sections are used to determine the limits of
construction, earthwork, construction staking reports, and 3D
modeling. It is very important that they are drawn
consistently and to the standards outlined in this chapter.
Federal Lands Highway (FLH) has developed a new generation
of criteria files know as the X30 Criteria files. With the
development of the X30 criteria, creating the proposed cross
sections no longer requires the traditional input files and
exception data files. With X30 criteria files, Proposed Cross
Sections are created through the Project Manager using the
Typical Section Generator. Proper setup and use of the Project
Manager is crucial in running the Typical Section Generator to
create the proposed cross sections. All cross section slopes
are labeled 1V:1H as per the FPO3.

Prior to running Proposed Cross Section the Project Manager
need to be setup as outlined in Chapter 13 of the Geopak 2004
- X30 CADD Standards Manual.

Federal Lands Highway have developed 6 Typical Sections
for the use of developing proposed cross sections. The 6
Typical Sections are Divided New Pavement, Existing
Features, Existing and Proposed Right of Way,
Rehabilitation Typical Section (3R), Undivided New
Pavement and Cross Section Labeling.

B Typical Sections

NEW PAVEMENT TYPICAL SECTTON

i. SHOULDER WIDENING 8 PARAPET WALL

2. CURB AND GUTTER S FILL WALL

3. JERSEY BARRIER 10, SUBEX EXCAVATION

<. ROCK BENCHING 11, SIDEWALK

5. WIDENING LINES 12, GUARDRAIL

b, MSE WALL I13. PLAN VIEW SLOPE CONTROL
7 CUT WALL 14, GABION FACE MSE WALL

D escription Job Number: 123
Template

Template Designed to'Work with: 1 Shape Cluster

Divided Mew Pavement
Exizting Features

Exizt. and Prop. Right of ‘way el
R ehabilitation Typical Section | #
Undivided Mew Pavement Ratge
Cross Section Labeling Apph to Whole Chain |
_DR ] _DEJ
Kl 1 r BN
Apply

Figure 18-1: FLH Typical Sections 18-1
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& Road Project: FHWA.prj

EoX

File Remember

Options

Wiorking Directory:  M:\Projects\Your_Project\R oadwayphgeopak User John Job it 101 [
" e - Define | Port iewer |
t
Working Alignment  Untitied Ehne o Vimwer
Existing
Ground Draw Pt E xisting Ground E isting Ground | Wertical
faw Fattem Crozs Sections Prafile | Alignment
Coordinate
Geometry
Calculate Superelewvation Fropozed 3D
Supereleyation Shapes Crozs Sections Madelz
Huarizontal
Aligrment
Flan Yigw E arthuark Cm;shSetction
Design ==
Plan View Tabular
Guantities Summaries
Plan & Prafile Lirnits of Fiepoarts & X5
Sheets Construction Guantities

Figure 18-2: Project Manager Dialog

Once the working alignment has been selected and defined,
proposed cross sections can be run through the Project
Manager Dialog. Follow Workflow 1 below to setup the
Working alignment Definition. An example Working Alignment
called MAIN will be used to outline the Workflows in this
Chapter. The Project Manager was setup in Chapter 13, but
the working alignment definition will be explained in detail in
Workflow 1.

Workflow 1: Working Alignment Definition

1. Select Define button from the Project Manager
Dialog as shown below.

& Road Project: FHWA. prj

File Remember Options
“Working Directory: — m;sProjectsy'our_Project\Roadway\Design

Uzer: John Job #: 10 _

W working Slignment Influence Funs

[Defi Part i
‘Working Alignment  kain e|ne| o viewar |

Figure 18-3: Define Working Alignment

2. The Working Alignment Definition Dialog Box for
the Chain MAIN will appear. In the Plan View
category select the proposed design file and select
the Geopak alignment chain.

18-2
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& Working Alignment Definition: Main :”:
Plar Wigw Design File: | m:WProjectshyour_P File

Pattern -
S Chair: | MalM :
Profile Yiew Begin Station: 10+00.00
Location
Crozs Section Yiew End Station:  20+80.10

Esizting Ground
Fropozed Finish Grade
DThd

M Cancel

Figure 18-4: Plan View Definition

3. In the Pattern category populate the dialog By
Station or By Design File. Use named levels
P_GPK_ Pattern_01 to P_GPK_ Pattern_10 to place
pattern lines in a design file. Horizontal Scale and
Vertical Scale should be set to 1.

= Working Alignment Definition: Maig

By Station

Plan View 4 =
Hor. Scale |1 Wer. Scale |1
Prafile View Design File: | misProjectsivour P File
Location
Crass Section YWigw W  LvMames: |P_GPE_Pattein 01 &
Ewizting Ground = l—
Proposzed Finish Grade
DT W Colors: | ByLevel fal Match
v Stles: [Bylevel & Display
[ weights: | ByLevel ] E—
oK. Cancel v Types: | 3-4 ]

Figure 18-5: Pattern Definition

4. In the Shapes category populate the dialog By
Search Criteria. Search Criteria will process the
cross sections faster than the All in DGN mode.
Use named level P_RDW_Super_Shapes to draw
superelevation shapes in the Shapes dgn file.

18-3
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F Working Alignment Definition: MAIN

Flat igw
Pattern

Shapes
Profile Wiew
Location
Cross Section View
E sizting Ground
Proposzed Finizh Grade
DT

M Cancel

k By Eiear'*h Criteria

v
-
[V
[v
[v
[v

Al In DGH .
3I"I —= | ProjectsAic File
Lv Mames: | P_RDW_Super_Sh ﬂ

il
Colorz: | 1.6 g
I atch
Styles: |0 ﬂ
Wwheights |1 ﬂ m
Types: IM—E QHESH

Figure 18-6: Shapes Definition

5. In the Profile View and Location category populate
the dialogs defining your design profile file,
existing profile and proposed profiles. Profile
Location can be populated by selecting the
Identify Cell button and selecting the profile cell.
Profile View and Location are not required to be
populated to run Proposed Cross Sections.

6. In the Cross Section View category populate the
dialogs defining your XS DGN file.

s Working Alignment Definition: Main

Plan Wigw
Pattern
Shapes

Profile Wiew
Location

chion iew
Esizting Ground
Fropozed Finish Grade
DT

M Cancel

#5 DGM File: | m:sProjectsyyour_P

Chair:  MaIM
Begin Station:  10+00.00 R 1

End Statior:  20+50.00 R 1

Figure 18-7: Cross Section Definition
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7. In the Existing Ground category populate the
dialogs defining the parameters of your existing
ground.

=y Working Alignment Definition: MAIN

Plan Wiew
Pattem W  LvMames: |#_E_Ground_#5 g
Shapes r ,—
Profile View J
Location W Colors: | BuLewel ﬂ
Crogs Section Yiew ™ Styles: [Bylevel ﬂ b atch
Exigting Ground .  —
Propozed Finizh Grade o ‘wieights: | Bylevel ﬂ Dizplay
2L v Types: [34 | Resst
Flacement, | ————
OF. Cancel

Figure 18-8: Existing Ground Definition

8. The Proposed Finished Grade and DTM categories
should be completed, but they are not required to
be populated to run Proposed Cross Sections.
Once all the categories in the dialog box are
completed, Select OK to save and close the
Working Alignment Definition for the working
alignment (example: MAIN).

Once the working alignment definitions are set for a working
alignment, Proposed Cross Sections can invoked from the
Project Manager Dialog Box. The Proposed Cross Section can
be run for the 6 FLH Typical Sections. Follow Workflow 1
below to process the proposed cross sections:

18-5
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Workflow 2: Proposed Cross Sections

1. Select Proposed Cross Sections button from the Project
Manager Dialog.

& Road Project: FHWA. prj IZHEI@

File Remember Options
Working Directory: — m:WProjectsYour_ProjectyR oadway\Design Usep diatlin Job# 1M _
W ‘working Alignment |nfluence Runs = | - Em— |
. . . elzct efing art Vigwer

“working Alignment  bain

Exizting

Giraund Draw Pattem E wisting Ground Existing Ground | ‘Yertical

Cross Sections Profile | Alignment

Coordinate

Geometry

Calculate Superelevation Propoged D
Superelevation Shapes Cross Sections Models

Harizontal

Alignrment

Flan Wigw E arthuark Erogshs etcllon

D esign =58
Flan Wigw T abular
Huantities Summarnes
Flan & Profile Limits of Reports & =5
Sheets Construction Quantities

Figure 18-9: Invoking Proposed Cross Sections

2. The following dialog will be activated, since no run
exist for the example Select New to create a Run.

Run
Time

Copy... 04/06/2006 09:17:18
Madify...
Delete

Dezcription

Untitled

Canicel

Figure 18-10: Create a New Run

3. Create a New Run by entering the run name and
description and select OK.

18-6
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Z New Run Name X
Run Mame: | MalM

Descriptiory

Propozed Mainline

Ok | Cancel |

Figure 18-11: New Run

4. From the Select Run dialog, select the newly
created run MAIN and select OK.

Run
Mame Time
0410/2008 15:12:00
Untitled k 04/06,/2008 03:17:18
Dezcription
Propozed Mainling

Caticel

Figure 18-12: Select New Run

5. Selecting a Run will access the Proposed Cross
Section Dialog.

= Proposed Cross Sections - MAIN g|§|®

Files

5 DGHM File (B
Pattern

E wizting Grovund
Shapes

Shape Clusters
Define DGM Yanables
Define Vanables

Plat Parameters ﬂ

Figure 18-13: Proposed Cross Sections

18-7
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The Proposed Cross Section run shown in the workflow is for
an Undivided New Pavement Typical Section.

- The proposed Cross section run holds the same
l information as the old Proposed Cross Section Input File
and Exception Data File combined.

6. Select the XS DGN File from the Proposed Cross
Section dialog. Note that the dialog box is already
filled in by the Working Alignment definition.

F=y Proposed Cross Sections - Main

Files

#5 DG File ) _
Patterr — #5DGM File |m:'xF'ru:uieu:ts"-.Yu:uur_F'rnieu:t Filez
SR (e Tolerance [ 00710000

Shapes

Shape Clusters
Define DGM Variables
Drefine Y ariables

Plat Parameters -

Figure 18-14: Selecting XS DGN File

The tolerance should always be set to 0.010 for English
projects and 0.003 for Metric projects. The tolerance
setting is very important and the proposed cross section
will not process without setting this value.

N,

7. Select the Pattern and toggle on Use Working
Alignment Definition.

STANDARDS FOR USE WITH X30 CRITERIA

18-8
4/5/2007



‘ EFLHD CADD Standards Manual
- Chapter 18 — Cross Sections

& Proposed Cross Sections - MAIN E“E|®

Files

S OGN File - W Usze ‘Working &lignment Definition:
Exizting Ground g
Shapes

Shape Clusters
Define DGM Y arniables

Define Wariables [ |

Plat Parameters -

[ LvMames: FP_GPE_Pattern_01
[ Lv Mumbers:

[+ Colars:  Bylevel

[ Chyles:  Bulevel

¥ ‘“Weights: Bylevel

[ Types:  3-4

Figure 18-15 Selecting Pattern

8. Select the Existing Ground and toggle on Use
Working Alignment Definition.

& Proposed Cross Sections - MAIN E“E|®

Files

5 DIEM File - W Usze ‘Working &lignment Definition:

Pattern ]

E wizting Ground |

Shapes

Shape Clusters .

Define DEMN Yariables [  LvMames: #_E_Ground _#5S il
Define Wariables — [ Ly Mumbers: |
Flat Parameters j [ Colars:  Bylewvel

[ Chules:  Bulevel
[ ‘weights: Bylewvel
[ Types:  3-4

Figure 18-16 Selecting Existing Ground

9. Select the Shapes and toggle on Use Working
Alignment Definition.

STANDARDS FOR USE WITH X30 CRITERIA
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& Proposed Cross Sections - MAIN g|ﬁ|@

Files

S OGN File - W Usze‘Waorking Alignment Definition:

Pattern — |
Ewizting Ground

Define DGM Variables
Drefine Y ariables
Plat Parameters ﬂ

Shape Clusters | J

Figure 18-17: Selecting Shapes
The Working Alignment Definition toggle can be used for

Pattern, Existing Ground and Shapes; these were previously
defined for the working alignment.

10. Select Shape Clusters from the Proposed

Cross Section dialog. The following dialog box will

appear. Select Scan.

& Proposed Cross Sections - MAIN E]|E|@

Files

5 DGEM File
Pattem
Ewizting Ground
Shapes

Shape Clusters
Define DGM Y ariables
Define Wanables

Chair Tie/PGL Prafile

Chair Tie | [0.00000 Prof |

Plot Parameters ﬂ Add | kd odify | Delete | p | Drawn
Side Slope Condition
Criteria File
M ame D escription |

Figure 18-18: Selecting Shape Clusters
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11. Selecting Scan button will access the List of
Clusters dialog box. Select the shape cluster and
close the dialog box.

& List of Clusters g|§|@

Chain Tie/PGL Prafile

FRMAIN

Cloze

Figure 18-19: List of Clusters

12. Select the add button from the main shape
cluster dialog box to add the shape cluster to the
list box as shown.

= Proposed Cross S5ections - MAIN E]|E|E]

Files

5 DGN File ~ | |Chain Tie/PGL Prafile
Pattern MAIM 0.000000 FPRMAIM

Exizting Ground

Shapes

Shape Clusters

Define DGN Variables Chain [MBIN_ Tie |[0.00000 Prof [FRM&IT Sean

Define Yariables
Plat Parameters ﬂ ]
o - b

Figure 18-20: Add List of Clusters

b iy | Delete | p | Drown |

13. Once the shape cluster is added to the list
box, highlight the information in list box shown
and the Typical button will become active. Select

the Typical button to access the Typical Section
Generator.

=y Proposed Cross Sections - MAIN

Files

2= DGH Fils " Chain Tie/PGEL -.|H —
Patterm hlallh ped
Exizting Ground ik
Shapes

Shape Clusters
Define DGN Variables Chain [M&IN_ Tie | [000000 Prof [FRMAI Scan

Define Yanables
Plat Parameters j Add | b odify | Delete | p | Do |

Figure 18-21: Select Typical Section .
STANDARDS FOR USE WITH X30 CRITERIA 4/5/2007
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=y Typical Sections

1. SHOULDER WIDENING
2. CURB AND GUTTER

3. JERSEY BARRIER

4. ROCK BENCHING

5. WIDENING LINES

b, MSE WALl

7. CUT WALL

NEW PAVEMENT TYPICAL SECTION

Chapter 18 — Cross Sections

8. PARAPET WAil
9. AL WAL
10, SUBEX EXCAVATION
11, SIDEWALK
12, GUARDRAIL
13. PLAN VIEW SIOPE CONTROE
14, GABION FACE MSE WALL

Job Number: 101
Template

Template Designed to ‘work with: 1

Diezcription
Divided Mew Pa...
Ewisting Features
Euizt. and Prop. B... |
Fiehabilitation Typ...

Shape Cluster

| Dezcription

Undivided Mew ...
Crogs Section La...

Range

Apply o whole Chain ¥

_DF | _DP|
4 | I _Select |
Apply

Figure 18-22: Choose Typical Section

Select the Description button in the Typical Section dialog
box to access the online help for the selected typical
section. Online help document provides detailed
drawings and information on how each of the typicals
work.

Z

The help files can also be accessed outside the Typical
Sections Dialog Box. For Consultants, Help documentations
are available through the CADD_Resource_v8.zip download
on EFLHD Website. Help files (*.wri files) are available in the
M:\Cadd_resource_v8\X_30\Standards\Bin\ English or Metric
directory.

The Help documentations can be found on the EFLHD network
at: M:\Cadd_resource_v8\X_30\Standards\Bin\English or
Metric directory.

18-12
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& Proposed Cross Sections - MAIN

Files
S DGN File = Chain Tie/PGL -.”,J
Patterm iy
Ewistitig Ground
Shapes
Shape Clusters
DI PIEL LBl s 28 Chain [MAIN_ Tie | [00000C Prof [FEMAIT  Scan
Define VW ariables
Redefinable Variables  w|  Add |  Modify | Delete |  Up | Down |
Side Slope Condition
LT
RT
D efine | b dify | Delete | p | Driouwn |
Criteria File
M arne Description - |
shoulder. =30 Shoulder 1-13-2006.
glopes. x30 Slopes 1-159-2006.
subex. w30 SubEx 1-13-2008. A
Add | Delete | p | D owan |

Figure 18-23: Populated Shape Cluster

16. The Define DGN Variables should be left
blank for Undivided New Pavement Typical. This
variable is used only with Automated Cross
Section Labeling Typical.

17. Select Define Variables and edit Cross
Section dgn, Proposed Plan Dgn and Geopak Lines
Dgn values. Edit the default value of the variable
and select Modify to accept.

- If any of the dgn files are not in the working
z directory, the full path must be specified.

18-13
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& Proposed Cross Sections - MAIN E“El@

Files

45 OGN File a| |aniable Walue -
Pattern PROJECT UNITSE OR M E

E zizting Ground CROSS SECTIOMN DGM . .di
Shapes FROPOSED PLAM DGM plan.dagn

Shape Clusters GEOFAE LIMES DGM plar.dgn

Define DGM Yariables TE=T SIZE 12 -]

D efine VY ariables

Redefinable *ariables ﬂ By file u g

Wariable Mame:  CROSS SECTION DGM

T\ Your Pioject'FoadwaytDesign 101 &PP1.dgn

Add | Modify |

Figure 18-24: Populated Shape Cluster

18. Select Re-Definable Variables as shown
below. Select the Edit button to modify the
default variables and to set project specific values.

E Proposed Cross Sections - MAIN ['__||E|r'$__(|
Files
+5 DGM File a| |Variable -
Pattern d_DefinePavementlayers
Exizting Ground _d_FirgtFullLengthLaper
Shapes _s PavementClozure0ption
Shape Clusters _d_SurfacingLayer] Thicknessz
Define DGH Yariables _d_SurfacingLayer2 T hickness
Define Yanables _d_Surfacinglayer3Thickness j

F edefinable Y ariables

R edefine -
i =

/M Mumber of layers of pavement that are to be clozed  */

M off wertically and not daylighted to shoulder =
M fore slope. Used only when guardrail or aggregate */ ﬂ
Edit

Figure 18-25: Re-Definable Variables

19. Select Plot Parameters and toggle off all the
plot options.

18-14
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F=y Proposed Cross Sections - MAIN

50X

Eiles
5 Lines
E wizting Ground ﬂ
Shapes
Shape Clusters Teut
Define DGN Yariables =
Cefine W aniables [ Line Text Saie
Redefinable Yanahbles :
Flat Parameters [ Station Text i
Drainage hd [ Baseline Hame Text Haie
Flat
[~ Pavement Thickness |
[ Fill Gaps Between Clusters
[ Tranzition Definitian
[ intersect between Clusters |
[ Process Clusters az Indicated
[ Remove Skewed Effect
[ Process Only Sections “With Existing Ground

Figure 18-26: Plot options

20. Select the drainage, this should be left
blank. This will not apply to the 6 Typical
Sections. Once the run has been modified for the
working alignment, Select Files >Save Settings to

sSave your run.

F=y Proposed Cross Sections - Main

o)X

#35 DGH File |m:'xF'ru:uieu:ts'\.Yu:uur_F'rniect Files
Tolerance | 0070000

Define Y ariables
Flat Parameters -

Figure 18-27: Save Settings
21. Select Files >Run to process your proposed
Cross sections.

18-15
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= Proposed Cross Sections - Main :“E'E'

Files

Save Settings

5 DGM File | rm:\Prajects\your_Praject Files

Tolerance | 0.0710000

Export. ..

Exxit

Define Y ariables
Plat Parameters -

Figure 18-28: Run Proposed Cross Section

22. The following Proposed Cross Section Run
dialog box will appear. Set the To Log File to To
Screen, if no log file is desired. Select Apply
process the Cross Sections.

= Proposed Cross Section E'
ToLog File

{ToScreen ™

[~ Pausze On Each Section

[ Criteria Yiewer Apply

Figure 18-29: Process Proposed Cross
Section

Cross Section Navigator

Now that you have completed the cross section run, you will
want to view them. The cross section navigator is a tool that
makes the viewing of cross sections much easier. Two types
of Cross Section Navigators can be used to review the cross
sections. A new tool for the Geopak 2004 Edition is the Super
Cross section Navigator which allow you to view your cross
section based on your profile. The new tool prevents drifting
of the cross sections and provides speed controlled cross
section movie navigation.

Workflow 3: Cross Section Navigator

1. Select Applications>=GEOPAK ROAD=>=Cross
Sections>Navigator, or Select the Cross Section
Navigator icon from the GEOPAK Road toolbar.

18-16
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|Cr|:|ss Seckion Navigatnr|

Figure 18-30: Cross Section Navigator Icon

2. The Cross Section Navigator dialog will appear.

Cross Section Mavigator - MAIN -Scale 1H:1 ¥

=1 =| 44] < |EH| » [pb] B

Figure 18-31: Cross Section Navigator

AR:
e

| 1%

3. Navigator will automatically center the first cross
section found, using the station on the cross
section cells.

4. Use the arrows 44 4 H b bb to move up or
down station through the cross sections. You can
also use the station pull down menu to go to a
specific cross section.

Workflow 4: Super Cross Section Navigator

5. Select Applications>=GEOPAK ROAD>Design &
Computation Manager, or Select the Design &
Computation Manager icon from the GEOPAK Road
toolbar.

iﬁ‘Design & Computation Manager
:s-:"l L3 .4 I

Figure 18-32: Design & Computation
Manager Icon

6. In Design and Computation Manager dialog box,
select MVBA Applications>=Super Cross Section
Navigator. Double Click on Super Cross Section
Navigator. The following dialog box will appear.

18-17
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3

%5 Chain: |MAIM

[~

W Profile |PRMATN

=

e |14

Skation: |10400.00 | B

4

M |

= _4

>

u

Figure 18-33: Super Cross Section Navigator

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

Edition.

Existing Features

Right of Way

Rehabilitation (3R)

Undivided New Construction

Automated Cross Section Labeling

STANDARDS FOR USE WITH X30 CRITERIA
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http://www.wfl.fhwa.dot.gov/geopak/idiot2004/exist_typ.htm
http://www.wfl.fhwa.dot.gov/geopak/idiot2004/row_typ.htm
http://www.wfl.fhwa.dot.gov/geopak/idiot2004/rehab_typ.htm
http://www.wfl.fhwa.dot.gov/geopak/idiot2004/new_typ.htm
http://www.wfl.fhwa.dot.gov/geopak/idiot2004/auto_lab_typ.htm
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