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Chapter 15 Proposed Cross Sections & TSG

15.1 Objectives

e Use Project Manager to create proposed cross-sections using the Typical Section
Generator Tool.

e Understand what criteria files are and how Geopak Typical Section Generator uses
them to define side slope conditions for proposed cross-sections

e Become familiar with MoDOT’s Typical Section Generator.

15.2 Accessing

Proposed cross-sections can be accessed from Project Manager >> Proposed Cross Sections.
IMPORTANT NOTE: If the default MoDOT run is older than 06/08/2004 it needs to be replaced

15.3 Dialog

When the Proposed Cross Sections button in the Road Project Manager is pressed, the Select
Run dialog is displayed. An existing run may be selected or new run may be started. When
complete, press the OK button, which will close the Select Run dialog and open the proposed
cross sections dialog as depicted below.

ngpused Crozs Sections - Routebl
Filez

=5 DGM File -
Fattern

Exizting Ground
Shapes

Shape Clusters
Define DGM Wanablez
Define Yanables —
Plat Parameters -

The left side of the dialog contains the list of parameters required to process proposed cross
sections. When each parameter is selected, the dialog changes to reflect the requirement of each
parameter. For example, when Plot Parameters is selected, the dialog changes to reflect the
various plot parameters and text as depicted on the next page.

7/30/04 Missouri Department of Transportation 15-1



Chapter 15 Proposed Cross Sections & TSG

ngpused Cross Sections - Routebhl

Filez
— 5 Lines

=5 DGEM File sl .

Pattern Level |20 WWieight _I_
Exizting Ground Color |EI _I Style I
Shapes

Shape Clusters - Text

Define DGM Vanables ¥ Line Test Define |
Define Yanables —

Flot Parameters = [T Station Test Define |

— Plot

[ Baseline Mame Text

D efine |

[T Pavemert Thickness joo
[ Fill Gaps Between Clusters

[T Transition Definition

ALL

[ Intersect between Clusters

[T Process Clusters as [ndicated

¥ Femove Skewed Effect

[ Process Only Sections With Ezisting Graund

15.3.1 XS DGN File

XS DGN File controls the Microstation file in which the original ground cross-sections are
located. The proposed cross section elements will be placed into this file.

gPrupused Cross Sections - Routeg3

Eiles

x|

%5 DGM File
Fattern
Esizting Ground
Shapes

Shape Clusters
Define DGM Y ariables
Define Vaniables

Plat Parameters

[+]

4] ]

%5 DG File l:-:s.dgn

| Files |

Talerance | (.07 0000
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Chapter 15 Proposed Cross Sections & TSG

15.3.2 Pattern

When Pattern is selected, the dialog changes to the illustration below. This section contains
information on how to find the pattern lines used to create the original ground cross-sections.

x

Filez

=5 DGH File ol ¥ Use Working flignment Definition

——

E wizting Ground e

Shapes Chain |— Select

Shape Clusters ; __I

Define DGEN Yanahbles Haoriz. Scale |10 Wit Scale I 10

Define Y ariables - DGH File | File
Plat Parameters il _I

—- Search Criteria

[ Levels Select | [T Shles | Select |
[ weight | Select | [T Tupez | Select |

™ Colors |

fd atzh | Displa_l,ll Reszeat |

Three dialogs (Pattern, Existing Ground, and Shapes) support a toggle to Use Working
Alignment Definition. For example, in the Pattern dialog above, the toggle is not active;
therefore the user must supply all pattern information. However, if the toggle is active when one
of these three dialogs is invoked, the data information part of the dialog is ghosted and the
required information is utilized from the current working alignment. If the toggle is activated,
and the required information is not stored within the current working alignment, an Alert

message is displayed. It is recommended to use the working alignment definition when this
toggle is available.
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Chapter 15 Proposed Cross Sections & TSG

15.3.3 Existing Ground

Existing Ground section contains information to identify the symbology of the existing ground
cross-sections. The user toggles on the Search Criteria options needed to identify the existing
ground, then selects the values for those options. The Use Working Alignment Definition
toggle is also available.

EPrnpnsed Cross Sections - Routeb3 i‘

Filez

=5 DGM File =] W Useworking slignment Definition

I Ground DGN File I M
EE:E:SEIusters ~ Search Criteria

Define DGN Variables | Lewels Select I Shles  Select
Define W aniables == _—I ¥ —_‘
Plot Parameters = [T wieight  Select I [T Tupe: Select |

I Colors |

b atch I Dispia_l,ll Hezet |

15.3.4 Shapes
When the Shapes parameter is selected, the dialog is displayed as depicted below.
ngpused Crozs Sections - Routebi
Filez
%5 DG File E [~ Useworking Alignment Definition
Fattern g

e | » Allin DGN

wizting Ground g T h Criter

!:.h.j B Y aEarnc neerns oo .
IShape Cluazters Shapeless ﬂl

E

Define DGM W aniables
D efine W ariables —
Plat Parameters +]

Three options are supported as depicted in the exploded view:
e Allin DGN - All shapes within the specified file are utilized.
e By Search Criteria - Only those shapes that match the specified search parameters
are utilized.
e Shapeless - No shapes are utilized. In this option, there is no field for a shapes file
name or files button.

The Use Working Alignment toggle is also available.
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Chapter 15 Proposed Cross Sections & TSG

15.3.5 Shape Clusters

When the Shape Clusters parameter is selected, the dialog dynamically changes as depicted
below.

gF‘mpnsed Cross Sections - Routebl
Filez
= DGNF —7 Chain Tie/PGL Profile
ile il =
Fattern MI
Existing Ground Thick
Shapes _I

| Shape Clusters

Define DGN Varisbles Chan | | Tie | [0.00000 Prof | Scan |

Define Y ariables —

Plat Pararneters B4 Add I Fadify I Delete I Up I Down I

~ Side Slope Condition

D efine | b odify | Delete | Up | Down |
— Criteria File
Add | Delete | Up | Doy |

The user may Add, Delete, or Modify any specified shape clusters. When the Scan button is
pressed, Geopak scans the design file and uses the search criteria specified in the Shapes dialog
to lists all matching shape clusters. In the case of shapeless criteria, the user must define the
cluster by typing in the Chain, Tie/PGL and Prof, then pressing the Add button.

15.3.5.1 SIDE SLOPE CONDITIONS

The Side Slope Conditions define what happens for each side of the shape cluster, and/or within
a specified station range on the specified side of the shape cluster. The side slope conditions can
be defined either by Conventional Side Slope Definition or by using the Typical Section
Generator tool.

15.3.5.2 CONVENTIONAL SIDE SLOPE DEFINITION

To set up the side slopes conditions by conventional methods, the user needs to choose the
Define button from the shape clusters dialog box. The define button is available once a shape
cluster is added.
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Chapter 15 Proposed Cross Sections & TSG

When choosing the Define button the following dialog box is displayed

conditions x|
. Side Slope LT
[ Station | 4 | |
and
™ Station | <] 1
and
™ Station | 4 | |
and
™ Station | <]
and
~ | Station | |
oK, |

The user can choose Side Slope LT, Side Slope RT, or Offset Minus/Plus Side Slope LT/RT.

Certain conditions such as Station > 5+000, or Median Width <= 7.2 can be set up to apply the
side slope information if those conditions are met. For example, the side slope condition Side
Slope LT where Station >= 15+00 and Station <= 23+00 would apply the specified criteria files
(criteria files are discussed later) to the left side of the shape cluster only between and including
stations 15+00 and 23+00.

It is important to remember that the side slope conditions pertain to the left or right side of the
shape cluster, not the left or right side of the baseline.

Shepe S lustor

-3 |de Slgpe LT Centerline Sidae Slope RT—
Profi le Grage

Copggine

Left Right

I
<—Side hape Side —= | =——Side hape Side —=
Siope LT| Cluster |siope RT ! Srope LT| Cluster |srope RT
I
|
\m
! Profile Grade

Profile Grade
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Chapter 15 Proposed Cross Sections & TSG

15.3.5.3 CRITERIA FILE

For each Side Slope Condition criteria files are added based upon the type of features to be
drawn in the cross-sections. Criteria files will be covered in Section 15.4.

15.3.5.4 TYPICAL SECTION GENERATOR

The Typical Section Generator (TSG) tool allows the user to select a picture representing the
project typical section to set up the side slope conditions and appropriate criteria files. This tool
is designed for accommodating 90% of project cases.

The TSG is a powerful and versatile tool. It can be used for both rural sections, urban sections or
a combination of the two. Similarly, this tool can be used for both bituminous and rigid
pavement as well as a combination of the two within the same project. The tool allows the user
to select a particular typical section for one or multiple station ranges.

The TSG works by searching for plan view elements and then it draws the proposed cross section
elements based on the typical section selected and the plan view elements found. Therefore, it is
required placing ALL plan view elements using the Design and Computation Manager (D&C
Manager). Each typical section has a Help File, which specifies the D&C Manager path to all
available plan view elements. These help files can be accessed through the CADD Support
internal web page.

To access the Typical Section Generator, select the Typical button in the dialog box below.

x
Files
5 DGM FI —1 Chain Tie/FGL Profile
fe B AT Y=l 2
Pattern ROADT ROADTPR |
Exizting Ground Thick
Shapes
[5hape Clusters

Define DGN Variables | | ppajn [ROADT _Tie | [G0000C Prof [ROBDT _Sean |

Define Vanables
Flot Parameters I+ Add I b odify I Delete I p I Down I

— Side Slope Condition

Define | kA adify | Delete | p | Doy |

— Critena File

&dd I Delete I Up I Dlown I
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Chapter 15 Proposed Cross Sections & TSG

The Typical Section dialog box opens and it is displayed below

= x|

Cell Description Job Humber: 200

DNF&YT DIVIDED NEW PAVEMENT Template —— _
DRECOM DMVIDED RECOMSTRUCTION TEITIDIEItE DESIQI"IEEI b Works with: 1 ShEIFIE Cluzter

DRWROwWDRAW AND LABEL ROMW |
EXFEAT ExISTIMG FEATURES

MLTRRT MEW COMST. LT RECOMST. BT Range
MRTRLT MEW COMST. RT RECOMST. LT ——

FDITCH  PROPOSED PAVED DITCHES Aol to whole Chain_ |

SUBLAY TRACES EX. SUE. —

UMDIMIDED MEW PAVEMENT

URECOM UMDIMIDED RECOMSTRUCTION [ Select... |

Apply

The user has a list of ten (10) different typical sections from which to choose. Each typical
section has a picture and a description, which can be accessed by clicking on the Description
button. The description shows in great detail what plan view elements are required in order for
the typical section generator to work. In addition, it explains all the define and redefinable
variables. Define Variables and Redefinable Variables are explained in Section 15.3.7 &
Section 15.3.8 respectively.

The dialog offers information such as the job number and how many shape clusters are required
for using the individual template. When the template requires two (2) shape clusters, the user
will be required to apply the typical section to both sides of the roadway. It is imperative that the
roadway template is applied to the left of the roadway first.

In addition, the user has the option to apply the selected typical section to either the whole chain
or a particular station range. The user will also have the option to choose a particular chain.
Note that if using working alignment definition, choosing a chain will not be necessary.
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Chapter 15 Proposed Cross Sections & TSG

When the apply button is selected in the TSG, the side slope conditions are automatically
populated with the appropriate criteria files.

— Side Slope Condition

RT

D efine | i odify | Delete | Up | Down |

— Criteria File

wariables. s Y arables Defintion File.
rnark_row. s b ark. B

new_pavement.s Mew Pavement.

Add Delete Up Dion

15.3.6 Define DGN Variables

The Define DGN Variables option allows the user to define how to locate Microstation
elements used by the criteria files. Define DGN Variables can be determined from the element
symbology, or from the symbology and attributes assigned in the D&C Manager database.
MoDOT users do not need to define the DGN Variables. These are defined within the criteria
files.

15.3.7 Define Variables

Define Variables are variables that allow the user to enter certain information regarding plan
view elements, special chains and profiles, and Microstation files to be used as well as the
appropriate scale used for text and symbol size. The user can select the variable from the list,
then enter the value and select the Modify button.

=

Filez

5 DGM File [«] Mariable Value

Pattern EXISTING TOPO DG topo.dagn =
E;-;igting Ground RIGHT OF way DGM rw.dgn -
Shapes CROSS SECTION DGM ROADT X5 .

Shape Clusters PROPOSED PLAM DGM ROADT_PLAI

Define DGM Variables GEOPAE LINES DGM ROADT_PAT [+

[ efine Y anables .

Redefinable Wariables [+ By file Al vl Select I

Yariable Mame :

Walue

fdd | Madify |
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Chapter 15 Proposed Cross Sections & TSG

15.3.8 Redefinable Variables

Redefinable Variables are variables that allow the user to enter job specific values for certain
items to be drawn with the typical section generator. Some of these items include, but are not
limited to type of pavement, pavement thickness, type and thickness of shoulders, ditch width,
side slopes, etc. These variables can be “redefined” for various station ranges. The variable

displayed will depend on the typical section selected.

x
Filez
E wisting Ground o Variable
Shapes d_R 0w _Buffer_width
Shape Clusters 1 |_s_PavementType
Define DGM Variables _d_MarmalFavementSlope

_d_FPavementLaver] Thick
_d_PavementLaverZT hick,
_d_PavementLayer3T hick,

Define ¥ aniables
FIEI:IEfinaI:IIE Y ariables
Plat Parameters
Drainage

‘]

Redefine

i =

£ Digtance in feet from the right of way to the =

/* propozed zlope e down location. This allows for =/
/* a buffer diztance where the tie down location does #/

Edit |

|
a

Each redefinable variable is set to a default value. The user selects the variable from the list and
click on the Edit button to input the appropriate value for the specific project. The editor opens

and the user can edit the value.

#5 Redefinable Yariables Editor i

=10 ]

E =
/7 Distance in feet from the right of way ta the ]
£ propozed slope tie down location. This allows for =/
/* a buffer distance where the tie down location doss =/
/% not have to exactly match the right of way location. =/
/* Positive number. 5
#* =
/* EXaMPLE: =
¥ i
/it [Staz=0+00R 1] then =
£ =
2 _d_ROW_Buffer_Width =1 8
I e
7 =
if{[Sta »=0+00 R 1] then
}_d_F! 0w _Buffer_\width =1

Save | Cancel |
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Chapter 15 Proposed Cross Sections & TSG

15.3.9 Plot Parameters

Plot Parameters allow the user to determine how the data from the superelevation shapes are
going to appear. XS Lines determine the symbology of the pavement surface. Text plots
various pieces of text relating to the cross-section. Plot allows the user to control different
aspects relating to the cross-sections and criteria files. The Plot Parameters dialog box is
displayed on the next page.

ngpused Cross Sections - Routebhl
Filez
— &5 Lines
=5 DGEM File sl .
Pattern Level |20 Wfpight  —— I
Exizting Ground Color |EI _I Style I
Shapes
Shape Clusters - Text
Define DGM Vanables ¥ Line Test Define |
Define Yanables —
|:-|,:,t [ ——— = [T Station Text Defire |
[T Baseline Mame Text &I

- Plot
[T Pavemert Thickness joo
[ Fill Gaps Between Clusters
[T Transition Definition ALL
[ Intersect between Clusters

[~ Process Clusters as Indicated
¥ Remove Skewed Effect
[ Process Only Sections With Ezisting Graund

Pavement Thickness will plot a depth of pavement below the pavement surface. MoDOT users
should leave this value at 0.0. The pvmt_layers.x criteria file should be used to draw the depth
of pavement.

Fill Gaps Between Clusters will draw a line between two shape clusters if the criteria does not
fill between them.

Transition Definition defines the use of superelevation parabolic transitions. MoDOT users
should use the ALL option.

Intersect Between Clusters will extend or trim elements in a median to create a finished, clean
appearance.

Process Clusters as Indicated will force the criteria to process the clusters as they are listed in
the Shape Clusters dialog. If this option is turned off, the clusters will be processed left to right.
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Remove Skew Effect will force Geopak to correct itself back to the pattern line if a skewed
element is encountered in the processing of the criteria files.

Process Only Sections With Existing Ground will process the proposed cross sections for only
those cross section cells that have existing ground drawn.

15.3.10 Drainage

The Drainage section allows the user to draw the drainage components into the cross sections.
The drainage .dgn file, and the drainage project database must be specified.

15.3.11 File Menu

3 Under Files, the options are Run, Save Settings, Export... and Exit. To process
the cross-sections, press the Run button, which invokes the Process Cross
Gave Setings | Section dialog. Save Settings simply saves the current settings to the run, and

can be recalled at a later time. When the File > Export option is selected, the
user may save the dialog information in an ASCII input file for subsequent
Exit processing. The File > Exit option enables the user to exit the Proposed Cross
Sections dialog box. The software also prompts the user with an Alert box if the
settings should be saved before exiting. Pressing the Yes button will save the current dialog
settings, No will not save the settings, but both buttons will exit to the Project Manager.

Export...

15.3.12 Process Cross Sections

When File >> Run is chosen, the dialog to the

right appears. # Proposed Cross Section
Log File

The output can be displayed on the screen only, or Lm

written to a log file and displayed to the screen. LogFile |

The Pause On Each Section option allows the ¥ Pause n Each Section

user to view each section as it is drawn. Criteria I Ciiteria View Apply |

View displays each step in the criteria file. This is
primarily for debugging purposes.

15.4 Criteria Files

One of the most powerful and flexible features of GEOPAK is the use of criteria in generating
proposed cross-sections. Within criteria, design conditions can be evaluated and complicated
design decisions executed in response to these design conditions. The flexibility of criteria
allows the designer to make the design as basic or as complex as the project requires. Numerous
baselines can interrelate as ditches and medians are drawn between roadways and ramps.
Sophisticated drainage details can also be drawn with criteria. The list is endless.

Cross-section criteria are used to draw cross-section features outside of the mosaic of
superelevation shapes typically representing pavement. Operationally, the software constructs
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Chapter 15 Proposed Cross Sections & TSG

the cross-section features derived from the mosaic of shapes first. Then, the software constructs
the remaining portions of the cross-section through the application of criteria emanating out from
the outer edges of the mosaic of shapes.

MoDOT users do not need to know how to write criteria. A criteria library has been established.
As users encounter situations that require a new criteria file, they should contact the CADD
Support Center to have that criteria file written.

Note: Criteria files written or modified outside of the CADD Support Center, and criteria writing
WILL NOT BE SUPPORTED.

15.4.1 MoDOT’s Traditional Criteria Library

MoDOT’s criteria library is located in the directory t:\gpk_std\criteria. Within the Shape
Clusters section of the Proposed Cross Section dialog, the user can choose the Add button in
the Criteria File portion of the dialog box. The following dialog will appear.

# Ciiteria
Dhirectary: k:apk_std\critenia® C alact |
Filez Drezcription
barrier. = Typez A, B, C. or D Bamier Curb =]
berm. s Draws berm at a given width and slope. -
berm_chain&profile.: Still in development Draws berm to a chain and/or profile, or at a give
building. = Drrawves marker at front of a building.
co_a_an Type & Mountable Curb and Gutker with agphalt pavernent
COo_a o Type & Mountable Curb and Gutter against concrete pavement
co b oas Type B Bamier Curb and Gutter againzt azphalt pavement =]
T o Criteria | Dione I

The user simply selects the criteria file to be included, and then clicks the To Criteria button.
The criteria files must be listed in the order they are to be processed. Once they are selected,
they can be re-arranged within the Proposed Cross Sections dialog box.

With each run, the Setup.x criteria file must be chosen as the first criteria file in each side slope
condition. This file allows the user to choose the plotting scale and the files that are being used
for the plan, shape, and cross-section information. This data is required for other criteria files.

The criteria files will have a short description to help identify what they will do. The criteria file
name will also give a basic idea of what the criteria file is. For example, cg_b_c.x will draw a
type B curb and gutter and cap the edge of pavement as concrete (vertical line). The file
cg_b_a.x will draw a type B curb and gutter and cap the edge of pavement as asphalt. Help
documents are available on the intranet for further information on the criteria library.

15.4.2 MoDOT’s TSG Criteria Library
MoDOT’s typical section criteria library is located in the directory t:\gpk_std\typicals.
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15.5 Example: Big Horn Dr.

In Proposed Cross Sections, create a new default MoDOT run by deleting the MoDOT run for
user ClsUser and copy the MoDOT run from user AltRun, leaving the name the same. Copy the
new default MoDOT run and call it BigHorn.

In the Shape Clusters section, add the BigHorn shape cluster information. Highlight the shape
cluster and click on the Typical button. Select the Undivided New Pavement typical and click
on Apply. This will create the side slope conditions and add the criteria files to each side slope.

Switch to the Define Variables section and change the following variable vales:

CROSS SECTION DGN BH_xs_j5p0100.dgn
PROPOSED PLAN DGN BH_plan_j5p0100.dgn
GEOPAK LINES DGN BH_pattern_shape_j5p0100.dgn
XS SCALE 10

Based on the Typical Sections for Big Horn Drive, switch to the Redefinable Variables and
change the following variables, leaving the station information the same:

_d_NormalPavementSlope -3.125
_d_PavementLayer2Thick 8.25/12
_d_NormalOutsideShoulderSlope -3.125
_d_ShoulderLayer1Thick 1.75/12
_d_ShoulderLayer2Thick 4/12
_d_ShoulderLayer3Thick 4/12

_d_CurbSearchDistance
_d_BermSlope_Left
_d_BermSlope_Right
_d_DitchForeSlope2_Left
_d_DitchForeSlope2_Right
_d_DitchBackSlope_Left
_d_DitchBackSlope_Right
_d_FillSlopel_Left
_d_FillSlopel_Right

L e

EAENMNMEROLOE
(LR (LR

Change the following Redefinable Variables to include the indicated station ranges.
Sta>=0+00R 1 Sta>=17+3161R1

_d_StandardDitchDepth_Left 0 2
_d_StandardDitchDepth_Right 0 2
_d_DitchWidth_Left 0 8
_d_Ditchwidth_Right 0 8
0 8
0 8

_d_FillSlopelWidth_Left
_d_FillSlopelWidth_Right
_d_FillSlope2_Left

2:-1
_d_FillSlope2_Right 2:-1

el

Run the proposed cross sections, pausing on each section.
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