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OpenRoads Designer:
Cross-Section Sheets

Cross-Section Sheet Process Overview

The process to generate cross-section sheets is very similar to the plan and profile sheet process.

OpenRoads designer uses MicroStation Named Boundaries to define the cross section clipping areas. The
named boundaries are placed in a 3D Design model relative to a selected alignment.

The example below shows the 3D Named Boundaries placed relative to the St. Peter Road 3D model.

Before generating the named boundaries, a design file is created as a “container file” to attach references
and place the named boundaries for the cross-section locations. The 3D model must be displayed in order
to place the named boundaries. The cross section are cut from the 3D model. In the example above, the
geometry, survey, and corridor model basemaps are attached to the plan view with the 3D model displayed.
The named boundaries are placed in the 3D model relative to a selected alignment.

When the sheets are generated, the software creates a MicroStation drawing model for each named
boundary. An example of the drawing model for a cross-section is shown below.
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The drawing models are referenced to a sheet model with a sheet border to assemble the completed cross-
section as shown in the example below.
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The sheet model is intended for plotting or PDF generation. Most annotations should be placed in the
various drawing models, not in the sheet models.
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A “container file” is used to attach references for the information that will be shown in the cross sections as

well as to place the named boundaries for the cross-section locations.

Sheets can be clipped into the container file itself, or clipped into multiple files, one sheet per design file, if

desired.

Each container file is used to generate the sheets for a single alignment. For example, a project with three
alignments would typically use three container files as detailed below:

Design File

Usage

Models Used

XS000

Container file for S.R. 185

Design

X5001, X5002, XS003...

Cross-section sheets for S.R. 185

Drawing and Sheet

X§100

Container file for St. Peter Road

Design

X§101, XS102, XS103...

Cross-section sheets for St. Peter Road

Drawing and Sheet

X§200

Container file for Jameson Road

Design

XS201,XS202, XS203...

Cross-section sheets for Jameson Road

Drawing and Sheet

The references are attached as illustrated below.

Basemap Files

The various basemap
design files (survey,
alignments, drainage,
etc.) are used to draw
the existing and
proposed information

for the project.

Container File

The container file's
design model is used
to attach the various
basemap design files
as references, and to

place the named
boundaries for the
cross-sections.

Sheet File

The drawing models in
the sheet file
references the

container file's design

model. The drawing
models are used for
sheet annotation.

The sheet model self-
references the sheet
design file's drawing

models. The sheet
models are used for
the sheet border and
for plotting.

The container file is used to control the reference attachment and level display settings for all the sheets
from one location. More information on level display can be found in the Level Management section of this

document.

It is possible to put the named boundaries for multiple alignments in one container file if all the sheets will
share the same reference attachments and level display settings.
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End Area Volumes

End areas can be extracted from the 3D model for each named boundary and included on the completed
sheets. This process requires 3D mesh elements for the cut and fill areas. The 3D mesh elements should be
created in a separate design file. These 3D meshes are normally created before starting the sheet clipping
process.

Cross-Section Sheet Summary
The steps to generate cross-section sheets are summarized below:

1. Ifend area quantities are to be displayed, create a design file to contain the 3D mesh elements and
run the Create Cut Fill Volumes command

2. Create a design file to act as the container file

3. Inthe container file, take the following steps to prepare for clipping the cross-section sheets:

a. Attach the various design files containing the 3D models and survey information,
underground utilities, 3D right-of-way lines, etc. that will be shown on the cross-sections.
Also attach the design file containing the 3D mesh volume elements
Assign the existing ground terrain model as the active terrain
Open a 3D view of the model

d. Toggle on/off the Global Display of the levels in the Design-3D model that you wish to be

displayed in the cross-sections.

e. Create Named Boundaries for the cross-section locations, but do not create the sheets yet.

f. Ifend area quantities are to be displayed, run the End Area Volume report. Each named

boundary is tagged with the quantity values
4. Create the cross-section sheets. The sheets can be generated into the active design file (the
container file) or into separate design files.

oo

802 Cross-Section Sheets 802-4



@ Ohio Department of Transportation

Office of CADD and Mapping Services ApraZo23

Create Cut and Fill 3D Meshes

The Create Cut Fill Volumes command is used to generate 3D mesh elements for the cut and fill volumes.
These elements are required to generate end area volumes for the cross-section sheets. This training guide
will document the process to create simple cut/fill quantities.

An example of the 3D mesh elements is shown below.

The 3D mesh elements are generated in the Roadway Digital Terrain Model file type.

When using the OHDOT Create Design Files application the Seed option will default to the DesignSeed3d
file. Change this to the DesignSeed2d option as shown below.
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| &1 Create Design Files - m} X
| Help Settings
Parent Folder:
r Filters Defaults
_Engineering Fol Structure Folder: FIC:
* @ Roadway, Baser * 400-Enginee ¥ | Roadway', ¥ | 123456 001 ¥ | De
Survey Folder:  Wall Folder:
| 300-Survey\, ¥ | Roadway' ks
| Create Category Type Description Code # of Files Base Folder Folder File Name  File Suffix Comments Scale Seed
i ] Roadway Basemap | 3D Medeling KM 0 400-Engineering'\|Roadway'\Basemaps\| 123456 KM 1:220 (123456 DesignSeed2d.dan
Roadway Basemap | Digital Terrain Model KD 1 1400-Engineering\|Roadway'\Basemaps!| 123456_KD | po1 1:20 123456_DesignSeed2d.dgn *
L1 Roadway Basemap | Geometry BK 0 400-Engi ing\|Roadway \[ 123456 BK 120 123456_DesTgnSEeJrS:l.dgn
L] Roadway Basemap | Roadway BP 0 400-Engi ing\(Roadway ps\| 123456_EP 120 (123456 _DesignSeed2d.dgn
[ |Roadway Basemap | Superelevation KS 0 400-Engineering\|Roadway\Basemaps| 123456_KS 1:20 123456 DesignSeed2d.dgn
[ |Roadway Basemap | Aerial Mapping BA 0 -400-Engi ing\|Roadway psh| 123456_BA 1:20 (123456 _DesignSeed3d.dgn
[l |Roadway Basemap | Aerial and Ground Combined | BC 0 400-Engineering'\|Roadway\B psh| 123456_BC 120 [123456_DesignSeed3d.dgn

Create Files

After the file is created, the next step is to attach the design files as a reference that contain the existing
ground terrain and the proposed corridor models.

The Create Cut Fill Volumes process will compare the lowest proposed component to the active terrain to
generate 3D prismoid volumes. Be sure to set the existing ground terrain as the active terrain before
running the command. The command is accessed by selecting OpenRoads Modeling > Home > Civil
Analysis > Create Cut Fill Volumes.

. 8 CresteCut..  — % | The tool settings for the command are shown at left.

P et ~
e Accept each option by issuing a left click as each option is

Cut Feature Definition  Violume_Cut w presented on the cursor.

Fill Featurs Definition  Volume_Fill o

Compute Unsuitble [ ] The 3D mesh elements for the cut and fill volumes are placed in
Compute Custom [ the 3D model like the example shown on the previous page.

Compute Substrata O
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Creating the Container File

Design files are created using the OHDOT Create Files application. The application is accessed from the
Ohio DOT WorkFlow by selecting the New Design File icon.

&4 Ohio DOT @ ol L2 NXDT -

Home Apps Links Admin

OHDOT OHDOTCEv02 OHDOT Project OHDOT Zip | |OHDOT Create
Create WorkSet Project Indexer  Indexer (... Verifier Design Fil

= 0

— =0
OHDOT

Sheet Manager Title

Projects Files Shee
P @ \No Feature Definition OHDOT Create Design Files
g Properties Create MicroStation design files
= according to the OHDOT CADD
=1 Standards
The application is opened as shown below.
E"] Create Design Files — O *
I Help Settings
Parent Folder:
r Filters Defaults
Engineering Folc Structure Folder PI:
v @ Roadway, Shee: ¥ 400-Enginee ¥ | Roadway\ v | 123456 (1103 I
Survey Falder:  Wall Folder:
| 300-Survey\ | Roadway\ ¥
| Create  Category Type Description Code #ofFiles Base Folder Folder File Name  File Suffix Comments: Scale Seed
| 1 |Roadway Sheet General Notes GN a 40(]-Engineeririg\|Rnadway\ShEE‘ls\ 123456 GN 111 [OHDOT SheetSeed2d.dgn | =
[l |Roadway Sheet General Summary GG o] 400—Engineer|'ng\|Roadway\Sheels\ 123456.GG 11 [OHDOT_SheetSeed?d.dgn
1 |Roadway Sheet Maintenance Data Gl 0 [400-Engineening'|Roadway\Sheetsy, | 123456 GJ 111 [OHDOT_SheetSeed2d.dgn
1 |Roadway Sheet Sub-Summary GS a [400-Engineeringh| Roadway\Sheets\, | 123456 GS 111 [OHDOT SheetSeed2d.dgn
L] Roadway Shieet Calculations/Computations GC aQ [400-Engineeringh| Roadway\Sheets), 123456 GC 11 (OHDOT_SheetSeed2d.dgn
] Roadway Sheet Plan and Profile or Plan GP 0 [400-Enginesring| Roadway\Sheets), 123456 GP 1:20 |OHDOT_SheetSeed2d.dgn
(1 |Roadway Sheet Profile GF a |400-Engineering’|Roadway\Sheets), | 123456 GF 1:20 [OHDOT_SheetSeed2d.dgn
L1 |Roadway Sheet  [Quantity Table GQ a |400-Engineering’|Roadway\Sheets), | 123456 GQ 171 [OHDOT_SheetSeed2d.dgn
[l |Roadway Sheet Superelevation Table GE a 1400-Engineering|Roadway\Sheets), | 123456 GE 11 [OHDOT SheetSeed2d.dgn
1 |Roadway Sheet Pavement Details GA Q 4{)0—EnginEEr|'ng\|Rmdwﬂy\Sheels\ 123456_GA 1:20  [OHDOT_SheetSeed2d.dgn
1 |Roadway Sheet Intersection/Interchange Details| Gl 0 400—Engineer|'ng\|Roadway\5heels\ 122456_Gl 120 [OHDOT_SheetSeed2d.dgn
I |Roadway Sheet Guardrail/Barrier Details GR a 1400-Engineeringh|Roadway\Sheets\ | 123456 _GR 120 [OHDOT_SheetSeed2d.dgn
] Roadway Shieet Drive Details GD aQ [400-Engineeringh| Roadway\Sheets), 123456 GD 1:20 |[OHDOT SheetSeed2d.dgn
1 |Roadway Sheet Miscellaneous GM o [400-Enginesring)|Roadway'Sheets, | 1234536 GM 120 |[OHDOT SheetSeed2d.dgn
1 |Roadway Sheet Fencing Plan GX o [400-Enginesring| Roadway'\Sheets, | 123456 GX 1:20 |[OHDOT_SheetSeed2d.dgn
(] Roadway Sheet Grading Plan XG a [400-Enginesring’| Roadway\Sheets), 123456 XG 1:20  |OHDOT_SheetSeed2d.dgn
Roadway Sheet Cross Sections X5 i 400-Engineering'|Roadway\Sheets), | 123456_X5 | pop -1 120 |123456_DesignSeed2d.dgn|
Ly 5

Create Files

In the example above, the file suffix of 000 has been entered for the Cross Sections sheet type. The
application recognizes the 000, 100, 200, etc. series as container files and has automatically switched the
Seed file to the appropriate design seed for the WorkSet.
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Reference Attachments
After creating the new design file for the cross section named boundaries, attach the references necessary
to generate the cross sections.

As a minimum, the following files will need to be attached:

e Survey basemap containing the existing ground terrain model.
o Note: Be sure to set the existing ground as the active terrain after the file is attached. This
will create a 3D model in the active cross section sheet design file
e Geometry basemap containing the alignments
e Corridor Modeling basemaps containg the applicable corridors

Several additional files may be included as attachments depending on the project:

e Any other files that contain 3D information (utilities, right-of-way, etc.) that is to be displayed on
the cross sections

o The design file that contains the prismoidal volume areas, which is required to display end-area
quantities on the sheets

After the references are attached, it is necessary to configure the view windows to display both plan and 3D
model information. Hold down the right mouse-button with the cursor positioned in a MicroStation view
window until the pop-up menu appears. Select the 2 Views Plan/3D option as shown below.

| View Control P E 1 View
Element Selection L; 2 Views Plan/3D %_‘ |
iy [@ 2 Views Plan/XS
M [§ 2 Views Plan/Profile
e [ 2 Views Plan/Superelevation
. Rotate [@ 3 Views Plan/Superelevation/X5
S B (5 3 Views Plan/Profile/3D
= |[§ 3 Views Plan/Profile/X5
siefect finks "3 3 Views Plan/xs/3D
IS View Attributes (3 4 Views Plan/Profile/¥5/3D

The graphics that will be displayed on the clipped cross sections are controlled by what is displayed in the
3D view. Toggle on/off the desired levels in the 3D view before proceeding.
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Named Boundaries
Sheets are clipped using Named Boundary tool. From the OpenRoads Modeling workflow, select the
Drawing Production tab to access the Named Boundary tool as shown below.

Note: The Named Boundary tool can also be accessed from most of the default workflows provided within
ORD.

) |OpenRoads Modeling  ~| (@~ & H ke [fa LENXLDT = 000000_GU0O1.dgn [2D - V8 DGN] - OpenRoads Designer CE 2021 R
Home Terrain Geometry Site Corridors Model Detailing Drawing Production Drawing Utilities Collaborate View Help
% o S, & A2 e
2 & e @ A B 7 @ A Bc K
2 hME Xz % @ O Az AR AT Y A 4 4
§ Element ..., Clip . Create  Update Saved A?‘I)l Place = Place Place Place Edit ChangeText , Civil Element Drawing . Cross Named
@ Selection ! ™ Volume (X ' Saved View View Settings Saved View Table Note Label Text Text Attributes A~ * Labeler Annotation~ Model Annotation ™  Section Navigator Boundary ~
Primary Selection Clip Saved Views & Tables Notes Text % Labels ™ Annotations ~ Review Named Boundaries

The Place Named Boundary Civil Plan dialog is opened as shown below.

fé‘ Place Named Boundary Civil Cross Section - X

~AQ:l/ 700

Cross Sections 5-Scale - SurvFt v

The top of the dialog contains several icons to
select the type of named boundary that you wish to
place.

Detail Scale: |1:5 v
Group: [{EHS - The following icons will be discussed in this
Name: | Multi-Select Mode
- document:
Description:
O Start Location: |« .,
O Stop Location: > f@

Civil Cross Section
Left Offset: | -70.000000

Right Offset: | 75.000000
Interval: | 50.000000

i1 il al

D/D Civil Cross Section 2 Points

Vertical Exaggeration: | 1.000000
Top Clearance: | 10.000000
Bottom Clearance: | 10.000000
Elevation Datum Spacing: | 5.000000

Event Point List: (None) v
Include Event Points Only
[ Include Control Points
[] Backward Facing
[ Create Drawing
Show Dialog

Note: Toggle the Create Drawing option off if generating end area volume quantities to be displayed on
the cross-section sheets. The Named Boundaries must be placed before running the End Area Volumes
Report. See End Area Volume Report for more information.

Select the fourth icon, Civil Cross Section to begin the process of placing the cross section named
boundaries. The Drawing Seed item is used to select the configuration for placing cross section named
boundaries. As of this writing, two options are available to define the named boundaries for cross section
sheet clipping.

o Cross Sections 5-Scale
o Cross Sections 10-Scale

802 Cross-Section Sheets 802-9



@ Ohio Department of Transportation

April, 2023

Office of CADD and Mapping Services

Issue a left mouse-click in the Start Location Field. And then select the desired alignment that will be used
as the centerline for the cross-section clipping. The Start Location value will dynamically change as the
cursor is moved within the view window. Note that the second Name field will change from “Untitled”, as
shown above, to the name of the selected alignment.

o I[dentify the desired Start Location by issuing a data-point within the view, by keying in a station
value, or by selecting the icon to the right of the Start Location field to lock the starting location to
the beginning of the selected alignment.

After the Start Location has been established, identify the desired Stop Location. As the cursor is moved,
the Stop Location will track the station value relative to the cursor position. Clipping borders are
dynamically displayed as the cursor is moved. The stop location can be entered by issuing a right-mouse
click in the view, keying in the desired station, or by selecting the icon to the right of the Stop Location
field to lock the ending location to the end of the selected alighment. An example is shown below.

f‘ Place Named Boundary Civil Cross Section -

~ 0l O
Drawing Seed: Cross Sections 5-Scale - SurvFt

Detail Scale: 1:5 v

4

Group: |(New) -
Name: | CLP_STPETER
Description:
Start Location: | 16+75.00
Stop Location: | 19+25.00
Left Offset: | -70.000000
Right Offset: | 75.000000
Interval: | 25.000000
Vertical Exaggeration: | 1.000000
Top Clearance: | 10.000000
Bottom Clearance: | 10.000000
Elevation Datum Spacing: | 5.000000
Event Point List: |(None) v

Include Even

[J Include Control Points

' [ Backward Facing

Create Drawing
This option is used to initiate the process to create the sheets after the named boundaries are placed.

e Turn this option OFF if you want to update the named boundaries with the end area quantities
before generating the sheets. See the End Area Volume Report section.

e Turn this option ON to generate the sheets without any end area values. The end areas can be
updated later as detailed below.
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Placing the Named Boundaries
After the parameters in the Place Named Boundaries dialog has been defined, it takes two left-mouse
clicks to initiate the named boundary placement.
e I[ssue aleft mouse-click to accept the Start and Stop Location values
o Issue another left mouse-click to accept the named boundary placement. Named boundaries are
drawn in the 3D view representing the clipping limits for each cross section as shown below

7] Creat - [f the Create Drawing and Show Dialog options
Mode: [T = are toggled on, the Create Drawing dialog, shown
[ One Sheet Per Dgn: at left, is opened.
View Name: | CLP_STPETER - 16+75.00 Toggle in the One Sheet Per DGN option if desired
D’"\:Zi:i e and set the path for the new cross-section sheets.
Discipline:  Civil When this option is selected, the Sheet Model >
Purpose: _ Section View Model Name parameter is used to specify the
Drawing Model name of the cross-section sheet design files.

Model Name: | CLP_STPETER - 16+75.00
Seed Model: | OHDOT_SheetSeeds_SurvFt.dgnlib, Cross

Check to ensure that the Drawing Model

O Filename: | (Active File)

A is = annotation scale and Sheet Model Detail Scale
Annotation Group: [5 Scale XS Amotaton = parameters are set properly for the corresponding
ShectModet | cross-sections.

[ Create Sheet Model
Model Name: | CLP_STPETER - 16+75.00

Seed Model: | OHDOT_SheetSeeds_SurvFt.dgnlib, Cross Always Set the Sheet MOdel annOtatlon Scale

O Elemel [(AEeEe) parameter to 1:1 as shown at left.

Sheets: |(New) v

A i - Select OK to initiate the sheet clipping process.
rawing Boundary: |Cross Sections 5-Scale - SurvFt v

Detail Scale: |1:5 (By Named Boundary) v Open Model
[ Add To Sheet Index & ¢ Turn this option OFF if you don’t want this
Make Sheet Coincident
Sl process to open the last generated sheet.
Cancel e Turn this option ON if you want this process

to open the last generate sheet.
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Deleting Named Boundaries

The Named Boundaries tool as you'll notice can be found under various workflows. But will always be
located under either the View tab or Drawing Production tab. For this example, we will be using the
OpenRoads Modeling workflow.

g [OpenRoadsModeling @ odk s 4 r 2N X O s
File Home Terrain Geometry Site Corridors Model Detailing Drawing Production Drawing Utilities Collaborate View

r= Hopclait] 4 X3 Y @ O

View Appl Window Zoom Fit . View View  View Named Clip el Create Update Saved  Appl
Attributes Display g’tyle Area  Out View % @ Orientation ¥ previous Next Boundary ~ Volume (X Saved View leew Settings Savetf\)lew
Presentation i Tools Named Boundaries Clip Saved Views [

Named
Boundary ~

Named Boundaries

Open the Named boundaries Manager by clicking the Open Dialog arrow.

i) Named Boundaries - X
[x]% - @0 @<L
Name Y Description  File Name Show
Plan Groups

Profile Groups

4 Cross Section Groups The Named Boundary Manager dialog shows all the

4 CLP_STPETER 123456 X5100dgn v named boundaries that have been placed within the dgn
16+75.00 123456_XS100.d -
s file that they were generated.
17+00.00 123456_XS100.dgn v
17+25.00 123456_XS100.d . . .
- il To delete these named boundaries right click and
17+50.00 123456_XS100.dgn v . . . o
17+75.00 123456 X5100dgn v highlight the boundary then hit the red “X”.
18+00.00 123456_XS100.dgn v
18+25.00 123456_XS100.dgn v
18+50.00 123456_XS100.dgn v
18+75.00 123456_XS100.dgn v
19+00.00 123456_XS100.dgn v
19+25.00 123456_XS100.dgn

Other Groups

w1 Alert X

The named boundary "19+25.00" is associated with one or multiple

You will then be prompted with a Warning L) saved vigws. Are you sure you want to delete the named boundary
along with Saved Views(s)?

dialog (shown below). Once you click “yes” the
named boundary will be deleted from the
Named Boundaries Manager and the Saved
View will be deleted from the Saved View
Manager the dgn.
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Sheet Clipping Models and Saved Views

After clicking the OK button within the Create Drawing dialog software creates a drawing model that
contains the cross-section annotations which is automatically generated. Also, within this process the
software will create a “snapshot” of the cross sections design-3D model which is considered a Saved View.
This will be done for each cross-section.

: T TTTT1 T ____Il
Cross Section Sheet models ENEEEEEENEEEE
These consist of HH !
[Tl 1
e Sheet borders. T | i!
e Referenced Cross section drawing models. : SEAEE
o Sheet totals for seeding, cut, and fill. E
T I 1 ) i—
Note: No annotations should be placed within the e e | |
sheet model apart from the listed above. o )
v &) References (39 of 39 unique, 39 displayed) - X ;
Jools Properties
EvBQ X0 £92¢ AP P 8B D I @ X HilteMode Both -
Slot ' 3 FileNome Model Description Logical Presentation Visible Edges o J @
[ /123456 X5101.dgn __ CLP_STPETER - 18+25... CLP_STPETER - 18+25.. CLPS.. Wireframe  Wireframe Y v~ ]
=2 v 123456 XS101.dgn  CLP _STPETER - 18+50... CLP_STPETER - 18+50... CLP S.. Wiref Wiref v - v |
3 123456 X5101.dgn  CLP_STPETER - 18+75... CLP_STPETER - 18+75.. CLP.S.. Wireframe  Wireframe v v
Scale  1.000000000 : 5.000000000 Rotation 00°00'00"
Offset X 16.2500 Y -180.6118
CENGE = - <Ee 0 [ o 7, Nested Attachments: [Live Nesting v | Nesting Depth: |99
Display Overrides: Never ¥ New Level Display: Config Variable ¥ Georeferenced: No v

The Models dialog (Home > Models) can be used to review each of the newly created model, as shown
below. The software will attempt to place as many cross-sections as possible on the sheets.

[E] Models - X
= -
L+ |
Type * 2D/3D Mame Description - Design File Sheet Number
c.)_'l ] Design Master Model v Ci\Bentle..\123456_X5100.dgn
v Cf  Design-3D v C:\Bentle..\123456_X5100.dgn
B | | CLP_STPETER - 16+75.00 [Sheet] Cih\Bentle..\123456_X5100.dgn 16+75.00
[3 | CLP_STPETER - 17+50.00 [Sheet] Ch\Bentle..\123456_X5100.dgn 17+50.00
5 | CLP_STPETER - 12+25.00 [Sheet] C:\Bentle..\123456_X5100.dgn 18+25.00
[a 1 CLP_STPETER - 18+75.00 [Sheet] Ci\Bentle..\123456_X5100.dgn 18+75.00
[3 | CLP_STPETER - 19+25.00 [Sheet] C\Bentle..\123456_XS100.dgn 19+25.00
B 1 CLP_STPETER - 16+75.00 C:\Bentle..\123456_X5100.dgn
Y | CLP_STPETER - 17+00.00 C:\Bentle..\123456_X5100.dgn
B | CLP_STPETER - 17+25.00 C:\Bentle..\123456_X5100.dgn
Y | CLP_STPETER - 17+50.00 Cih\Bentle..\123456_X5100.dgn
Y L] CLP_STPETER - 17+75.00 Ch\Bentle..\123456_X5100.dgn
[ | CLP_STPETER - 18+00.00 C:\Bentle..\123456_X5100.dgn
B ] CLP STPETER- 18+25.00 C:\Bentle..)\123456_X5100.dgn
Y | CLP_STPETER - 18+50.00 C\Bentle..\123456_XS100.dgn
Y L] CLP_STPETER- 18+75.00 C\Bentle..\123456_X5100.dgn
Y | CLP_STPETER - 19+00.00 C:\Bentle..\123456_X5100.dgn
B ] CLP_STPETER - 19+25.00 Ci\Bentle..\123456_X5100.dgn
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Note: The spacing above and below each cross-section,
within the grid lines, is set in the Place Named Boundary
dialog by setting the Top Clearance and Bottom

Top Clearance: | 10.000000
M  Bottom Clearance: | 10.000000

Clearance values. The default values for the bottom
clearance have been set to account for the presence of
underground utilities, however, the value represents a
default setting and may not be appropriate for all cases.

]
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Saved Views

The Saved Views tools can be accessed under various workflows under the Drawing Production tab. The
Saved View tab gives you the ability to apply views as well as to create new views that you can recall later.

Views display as thumbnails sorted alphabetically. You can filter the list by using the search bar or change

from thumbnails to a list by selecting the list display icon.

4 OpenRoads Modeling @ o-dE LENXD s

Home Terrain Geome
& k o @é : Lkl rABX A

Element ..., Clip Create  Update Saved A;Zr\l)l Place Place Place Place
@3 Selection i *  Volume (X | Saved View View Settings Saved View | Table = Note Label  Text

odel Detailing Drawing Production

L1

Primary Selection Clip Saved Views | Tables Notes
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Saved views allow you to easily jump to points of interest in the model. A saved view remembers the
camera location and orientation along with the levels and models that have been set to display.

fr c———— — — —

Drawing Boundary, CLP_STPETER - 18+25.00, 1
Level: SH_Named_Boundary

Links to:
123456_XS101.dgn; CLP_STPETER - 18+25.00; CLP_STPETER -

Saved Views quick access dialog icons. This can be used to navigate between the cross sections from the
sheet models.

-
R

o Open Design Model

& Open Drawing Model

1% Show Callouts (Not used at this time)

(3 Open Sheet Model (Only visible from the Drawing and Design models)

Manage Saved Views

You can view all the Save Views of your cross sections within the

design model where the cross sections were clipped from using k}—" F D

the named boundaries tools. By clicking on the Manage Save 9\13 E *

Views (shown to the right). Create  Update Saved Agf\l)'
iew

Note: Anytime you use the named boundaries tools to create Saved View View Settings Save

sheets it will always generate a saved view of that named Saved Views —

boundary. (This is a snapshot of how the view looks at them time of
creating the named boundary).

Within the Saved Views E4] Saved Views - View 1 - X
Manager dialog, you can BERGESE ST X

select the saved view and Name Description Type Show Status (S( Clip Volume  Model

. . CLP_STPETER - 16+75.00 S v 16+7500  Design-3D

update it from the Design-3D | ¢ mperer - 17-00.00 S v 1740000  Design-3D

model view 1 if Changes have CLP_STPETER - 17+25.00 S v 17+25.00 Design-3D

b de after th CLP_STPETER - 17+50.00 S v 17+5000  Design-3D

€en made alter the cross CLP_STPETER - 17+75.00 S v 1747500  Design-3D

sections named boundary has CLP_STPETER - 18+00.00 S v 18+00.00 Design-3D

CLP_STPETER - 18+25.00 S v 1842500  Design-3D

been created. CLP_STPETER - 18+50.00 S v 18+50.00  Design-3D

CLP_STPETER - 18+75.00 S v 1847500  Design-3D

You can also delete the saved CLP_STPETER - 19+00.00 S v 19+00.00  Design-3D

CLP_STPETER - 19+25.00 S Vv 1942500  Design-3D

views within this dialog.
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Note: In the case of the deletion of the Named Boundaries graphic element you will need to open the Saved
View Manager and manually delete the saved view for that Named Boundary. If the saved view isn’t deleted
out of the Saved View Manager, you will run into issues when trying to recreate Named Boundaries.

Drawing Model vs. Sheet Model Usage
Each cross-section is displayed in a drawing model. The various drawing models are referenced to the
sheets. Each sheet is contained in its own sheet model. The models are intended to be used as follows:

-+ Drawing Models
@ All annotations placed in the cross-sections should be placed in the drawing model. The cross-
section grid area represents the clipping limits of the cross-section on the sheets; therefore,
anything drawn outside of the grid will not be displayed on the cross-section sheets.

Sheet Models
ﬁ The sheet model is intended to be used for printing. All annotation, other than the sheet border
information, should be placed in the various drawing models.

End Area Volume Report

Quantities can be extracted from the 3D mesh elements (see Create Cut and Fill 3D Meshes) using a
previously placed set of cross section named boundaries using the End Area Volume Report, shown
below. When the command is process, the named boundaries are tagged with the end area quantity values,
which can then be used for cross-section annotation.

P Q - - B After selecting the command, choose the named boundary
Reports IR Comidor p n:mic — group that will be tagged with the quantity information.
v Analysis» Reports ¥ Ppjan View Import~
= M2, AnalyzePoint ] Jg End Area Vol...
ﬂ L 32 Analyze Between Points
& Calculate Area Parameters
% Analyze Volume Named Boundary Group CLP_S185
%% Inverse Points
&  Analyze Trace Slope
& Analyze Pond Named Boundary Group ) -
® ) Elcment Gomporient Quantities Parameters:Named Boundary Group | SIEES [+
" Create Cut Fill Volumes
& Quantities Report By Named Boundary
& Z:;::u\[/j:i::;epm When prompted, select any named t.)oundgry group that you
e R wish to exclude from the process. Right-click (reset) when
? 3D Drive Through Complete'

Select the start cross section named boundary for
volume exception. Reset to complete.
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After processing the End Area Volume Report is displayed as shown below.

£ Bentley Civil Report Browser - C:\Users\ethamas\AppData\Lacal\ Temp\B\RP T4eS5wtOq.xm - o x
| File Tools
I OHDOT Reports
I Cant End Area Volume Report
I Civil Terrain
v CivilGeometry Report Created: Thursday, June 24. 2021
I CivilSurvey Time: 11:16:04 AM
I CorridorMedeling
4 Eualuation q ;
S ——— Cross Sec.ﬂon Set Name: CLP STPETER
CrassSectionGradebookfromCLaxs! Alignment Name: CLP_STPETER
CrossSectionGradebookNE.xs! Input Grid Factor: Note: Al units in this report are in feet, square feet and cubic yards unless specified otherwise.
CrossSectionGradebookWide xs!
EarthworkQuantities.xsl S o
ElementsComponentQuantitiesReportast | . TmomTmmmmeeeees Station Quantities - - - -~ - -- .- --- -
ElementsCompanentQuantitiesRepo Yl Baseline @ = c--------- Bl crmpmransing 0 N T N st Filloossnnane s Mass
Station Factor Area Volume Adjusted Factor Area Volume Adjusted Ordinate
"QAESSEB“‘T;T“L?-XS‘ T ‘ 16+75.00 1.000 0.00 0 0 1.000 0.00 0 0 0
uantities by Named Boundary Reportxs|
SightVisibiityAltemateReportas! 17+00.00 1.000 52.99 25 25 1000 474 2 9 22
SightVisibilityReportsl 17+26.00 1.000 75.16 59 59 1.000 0.00 7 2 79
TerrainCheckaxsl 17+50.00 1.000 96.37 79 79 1.000 0.10 0 0 159
" V‘DE;WE_S-X_S' 17+75.00 1.000 146.68 113 113 1.000 0.00 0 0 271
I
: A:f;m:k"”“““ 18+00.00 1.000 236.97 178 178 1000 0.00 0 0 449
I Milling 18+25.00 1.000 23217 217 217 1.000 0.00 0 0 666
I Stakeout 18+50.00 1.000 304.54 248 248 1.000 0.00 0 0 915
: ng"D”f’fﬁ:t 18+75.00 1.000 260.65 262 262 1.000 0.00 0 0 1176
ol 19+00.00 1000 26611 244 244 1000 0.00 0 0 1420
b Tarnots 19+25.00 1.000 176.32 205 205 1.000 0.00 0 0 1625
I Tocls
Grand Total: 1629 1629 4 4

Each named boundary is tagged with the quantity information.
By default, the End Area Volume Report shows cut and fill volumes in Cubic Feet. From the Civil Report
Browser dialog, select Tools > Format Options to access the dialog shown below.

&4 Format Options *
Mede Precisicn Format Close )
For ODOT projects,

Nerthing/Easting/Elevation: 0.123 | tOggle (-)1’1 the Con\{ert

: to Cubic Yard option as
Gl et Degrees ad) |2 il i shown at left.
Slope: ] “ | |asa &
Use Alternate Slope if Slope Exceeds: 0.00% Select Close to app]y
Alternate Slope: 0123 v | I'ng - the changes. Changes in
e iz 7 Delimeter: format are applied to
i e o — the current report
Acres/Hectares: i g values.
Area Units: o -
Cubic Units: o ~ | ! Convert to Cubic Yard
Direction: Bearings el (N | ddd.ddd -
Face: Right Face -
Vertical Obzervation! | Zenith w
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Various reports are available as shown on the previous page. It is good practice to save this report by
choosing the File > Save As option.

Another report you may want to consider saving is the Volumes report, shown below. This report shows
the quantities for each component.

ﬂ Bentley Civil Report Browser - C\Users'\ethomas\AppDatatLocal\ Temp\6\RPT4e35wtlgxml — [} bt
| File Tools
I OHDCT Reports A
I Cant Volumes Report
I Civil Terrain
V CvilGeometry Report Created: Thursday, June 24, 2021
v Cwilsurvey Time: 11:18:06 AM
I CorridorModeling
“ Bvaliation Cross Section Set Name: CLP_STPETER
CrossSecticnGradebook.xs! >
CrossSectionGradebookfromCLaxs Alignment Name: CLP_STPETER
CrossSectionGradebookNExs| Input Grid Factor: Note: All units in this report are in feet, square feet and cubic yards unless specified otherwise.
CrossSecticnGradebookWide xsl
EarthworkQuantities.xst = =
. Adjusted Included in Mass
EIemenl:CumponentQuantftfesREportxsl Station Type Area Volume Factor Volume Mass Ordinate?  Ordinate
ElementsCompanentQuantitiesReportSummary.s!
EndAreaVolume xsi 16+75.00 0
MassHaulToTIW xst
Quantities by Named Boundary Report.xsl 17+00.00 22
;:g:x::';:::g::;;ﬂ:r"”“"5' MD_P_Asphalt_Concrete Base:  14.50 7 1.000 7 No
TerrainChecked MD_P_Asphalt_Concrete_Intermediate_Course: 4.08 2 1.000 2 MNo
MD_P_Asphalt_Concrete_Surface_Course: 292 1 1.000 k) No
: L;Qa.':f:‘m:m" MD_P_Aggregate Base:  15.00 7 1.000 7 No
. M‘;Eﬂg“ Valume Cut: 5299 25 1000 25 Yes
I Stakeout Volume_Fill: 474 2 1.000 2 Yes
I StationCffset
I Superelevation 17+25.00 79
[
e MD_P_Asphalt_Concrete Base: 1450 13 1.000 13 No
I Tools MD_P_Asphalt_Concrete_Intermediate_Course: 4.08 4 1.000 4 No
MD_P_Asphalt_Concrete_Surface_Course: 292 3 1.000 3 MNo
MD_P_Aggregate_Base:  15.00 14 1.000 14 No
Volume_Cut:  75.16 59 1.000 59 Yes
Volume_Fill: 0.00 2 1.000 2 Yes
17+50.00 159
MD_P_Asphalt_Concrete_Base: 14.50 13 1.000 13 No k4

Displaying End Area Quantities

End area volumes are annotated in a table in the drawing model for each cross section as shown below.

Cut Area (SF): 75 Cut Vol. (CY): 59

Fill Area (SF): 0 Fill Vol. (CY): 2

Seed Width (FT): Seed Area (SY):

The table is placed as part of the cross-section annotation. The table uses ORD Civil Fields for the end area
quantities. These fields are automatically updated using the current values assigned to the named
boundary when the drawing model is opened.

Notes:

e The table is placed only if a 3D line string is encountered in the 3D model generated by a point
named “PGL” or “EX_Table” in the template that was used to generate the corridor model.

802 Cross-Section Sheets 802-18



@ Ohio Department of Transportation

Office of CADD and Mapping Services April, 2023

e The Seeding quantities are not computed by ORD. These entries are included in the table for use to
manually place seeding quantities in the table.

Updating the End Area Quantities

If changes are made to the model, the 3D mesh prismoidal cut and fill elements must be regenerated, and
the end area volume report must be reprocessed. Take the following steps to update the quantities if
changes are made to the model:

1. Open the DGN file containing the 3D mesh prismoidal volume elements

Delete the previously created prismoidal volume cut and fill elements

Run the Home > Civil Analysis > Create Cut Fill Volumes command

Open the cross-section container DGN file

Run the Home > Civil Analysis > End Area Volume Report command

Open each cross-section drawing model. The quantity fields are automatically synchronized with
the earthwork quantity values that have been assigned to the named boundaries as each cross-
section drawing model is opened

ANl S

Processing Sheets from Previously Generated Named Boundaries

If the named boundaries were generated without creating the sheets, as is the case when running the End
Area Volume Report after generating the named boundaries, the sheets can be generated from the named
boundaries with the following steps:

1. From the Drawing Production tab, select the icon at the lower right of the Named Boundaries
group as shown below. The Named Boundaries dialog is opened.

/ 11

Narced = €5 ACSPlane Lo

Boundary ~ Boundary é Annotation S:

Named Boundaries [%Sheet Boundary Drawing Sc
Named Boundaries

Manage named boundaries and
named boundary groups

2. Inthe Named Boundaries dialog, select the cross-section group from the list. Toggle the Show the
Create Drawing Dialog option on as shown below.

it Named Boundaries — X

X ® O @1 %}tﬁ

Name Y Description  File Name Sh: Show the Create Drawing Dialog
Plan Groups
Profile Groups

4 Cross Section Groups

» CLP_S185 123456_XS000.dgn
Other Groups
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3. Choose the Create Cross Section Drawing command. The Create Drawing dialog, previously
described, is opened. Complete the Create Drawing dialog to generate the cross-section sheets.

X %E} @ £ o

P Y | Desaription | H Create cross section drawing

Plan Groups
Profile Groups

4 (Cross Section Groups

» CLP_S185

Other Groups

Adding Cross Sections at Specific Stations

The initial cross section named boundary placement is defined by selecting an alignment and specifying an
interval. Additional named boundaries for specific locations such as a driveway or a drainage structure can
be inserted using the Civil Cross Section 2 Points option.

Additional cross section locations may be defined prior to, or after generating the initial sheets. Each
workflow is summarized below.

Adding Named Boundary Locations Before Generating the Initial Sheets

When the initial set of named boundaries is defined for the cross sections, be sure to toggle the Create
Drawing option OFF. This allows the user the opportunity to define additional named boundaries at
specific locations not covered by the initial named boundary interval placement.

Take the following steps to define additional cross section named boundary locations:

e From the OpenRoads Modeling WorkFlow, select Drawing Production > Named Boundary to
initiate the process. The Place Named Boundary dialog is opened.

e Ifmultiple locations are to be defined, toggle the Create Drawing option OFF

o Select the fifth icon, Civil Cross Section 2 Points to begin the process of placing the cross section
named boundaries

o Select the desired Drawing Seed for the cross section named boundaries.

o Select the Group. The drop-down list will include any previously defined cross section groups.

e Select the alignment for the named boundaries

o After the alignment has been identified, enter data points for the start and end of the named
boundary location. A third data point is required to accept the named boundary placement

e To define additional named boundary locations, the path element (alignment) must be identified
each time. Follow the prompts in the lower left corner of the MicroStation window.

In the example below, a named boundary has been added at a driveway location.
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- 1
. 4% Place Named Boundary Civil Cross Section 2 Points ~~ — X

A0 g Sl O

iDrawing Seed:! Cross Sections 5-Scale. - —_—

Group: [CLP_5185 -
Vertical Exaggeration: | 1.000000
Top Clearance: | 5.000000
Bottom Clearance: | 10.000000
Elevation Datum Spacing: | 5.000000

Ij -[rEatE Drawing

Show Dialog

\ i

e

Tip: For best results, create any additional named boundaries using Civil AccuDraw to define the
station and offset values for the boundary. Use the same offset values as the primary cross-sections.

e Toggle on the Create Drawing option ON prior to defining the last boundary to launch the Create
Drawing dialog.

If you forget to toggle this option back on, the Create Drawing dialog can be accessed from the
Named Boundaries dialog. See Processing Sheets from Previously Generated Named Boundaries,
for more information.

Adding Named Boundary Locations to Previously Generated Sheets

Occasionally it is necessary to add a cross-section location after the initial sheets have been generated.
OpenRoads version 10.10 provides functionality to generate new sheet models while retaining previously
generated cross-section drawing models.

Before processing a new set of cross-section sheets, it is necessary to manually delete previously generated
sheet models. Open the Models dialog from one of the OpenRoads WorkFlows by selecting the Models icon
on the Home tab. Select the sheet models to be deleted, and then choose the Delete Model(s) icon like the

example below.

[E Models - X
1h el v
Type " 20430 Mame Delete mgdeugjkcription -¢— Design File Sheet Number *
‘?_1 | Design Master Model v Ch\Bentle..\123456_X5100.dgn
i f Design-3D v C\Bentle..\123456_X5100.dgn
E B CLP STPETER - 16+75.00 [Sheet] C:\Bentle..\ 123456 _X5100.dgn 16+75.00
S _|  CLP_STPETER - 17+50.00 [Sheet] Ci\Bentle.\123456_X5100.dgn  17+50.00
B | CLP_STPETER - 18+25.00 [Sheet] C:\Bentle..\123456_X5100.dgn 18+25.00
[:5 _|  CLP_STPETER - 18+75.00 [Sheet] C:\Bentle..\123436_XS5100.dgn 18+75.00
S _|  CLP_STPETER - 19+25.00 [Sheet] C:\Bentle.\123456 X5100.dgn  19+25,00
Y ] CLP_STPETER- 16+75.00 C:\Bentle..\123436_X5100.dgn
&Y | CLP_STPETER - 17+00.00 C:\Bentle..\123436_X5100.dgn
B | CLP_STPETER- 17+25.00 C:\Bentle..\123436_X5100.dgn
Y | CLP_STPETER- 17+50.00 C:\Bentle..\123436_X5100.dgn
B | CLP_STPETER - 17+75.00 C:\Bentle..\123456_X5100.dgn
(&Y | CLP_STPETER - 13+00.00 C:\Bentle..\123436_X5100.dgn
W ' CLP_STPETER - 18+25.00 C:\Bentle..\123436_XS100.dgn 15
i | rincmorTen anocnnan FAR il V477AEE VEA4nn O
< >
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1. From the Drawing Production tab, select the icon at the lower right of the Named Boundaries
group as shown below. The Named Boundaries dialog is opened.

:"% 1:1

— €5 ACS Plane Lo

Named Sheet
Boundary ~ Boundary A Annotation
Named Boundaries I%Sheet Boundary Drawing Sc
Named Boundaries

Manage named boundaries and
named boundary groups

2. Inthe Named Boundaries dialog, select the cross-section group from the list. Toggle the Show the
Create Drawing Dialog option on as shown below.

lamed coundarnes

® O -@eﬁ}ﬁ

Y Description  File Name 5h Show the Create Drawing Dialog

Plan Groups
Profile Groups

4 Cross Section Groups

123456_¥5100.dgn

3. Right click on the named boundary group name and choose the Create Cross Sections from
Drawings option.

== -
1o Mamed Boundaries

“ ® 0 eL-
Name Y Description  File Name Show
Plan Groups
Profile Groups

4 Cross Section Groups

Delst:
Other Grg X R

Create cross section drawing

@ Create Cross Section Sheets from Drawinfg
l:l Fit To Mamed Boundary
87 Properties
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4. The Create Sheets from Drawings dialog is opened as shown below.

E Create Sheets from Drawings bt L
Select OK to initiate the process.

Drawing Seed: |Cross Sections 5-Scale |
Sheet Model
Model Name: | CLP_STPETER - 16+75.00-1 |

Seed Model: | OHDOT_XS 5-Scale.dgnlib, Cross Section |

O Filename: '_ft\ctlvri File) | 5

Sheets: -/
A -
Drawing Boundary: Cross Sections 5-Scale v'
Detail Scale: |1:5 (By Named Boundary) -

[] Add To Sheet Index &

Make Sheet Coincident
Open Model
ok | Cancel

It is also possible to create new sheets from specifically selected named boundaries as shown
below.

i0 Named Boundaries — >
X ¥ £ o
Name Y Description  File Name Show oo
Plan Groups
Profile Groups
4 Cross Section Groups
4 CLP_STPETER 123456_X5100.dgn |~

16+75.00 123456 X5100.dgn
123456 X5100.dgn
K Delete
17+50.00
17+75.00

@ Create Cross Section Sheets from D
18+00.00 e iicters

@ Create cross section drawing
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Displaying Right-of-Way on Cross-Sections

The location of both the existing and proposed the Right-of-Way lines can be displayed in a dynamic cross-
section view and on the cross-section sheets like the example shown below:

To display the Right-of-Way lines on the cross-sections, each Right-of-Way line must have an existing
profile defined. This is accomplished by opening a profile view for each Right-of-Way line and defining the
exiting ground profile as the active profile. When the profile is defined for right-of-way lines, a 3D line
string is created in the 3D model for the line.

The workflow to assign a profile to the right-of-way lines is as follows:
o In the right-of-way basemap design file (BR), attach the design file containing the existing terrain

o Setthe referenced terrain model as the active terrain by selecting the terrain and choosing the Set
As Active Terrain option from the pop-up menu

[y e o
FE oo 0§Sesiag

WAy %3

| Set As Active Terrain Model

e Open a profile model for each right-of-way line, either by selecting the element and choosing the
Open Profile Model option, or by holding down the right-mouse button and choosing View
Control > 2 Views Plan/Profile from the pop-up menu.

e Select the ground line in the profile window and choose the Set As Active Profile option from the
pop-up menu

B View 4, Profile - RW1 = 5
aar 1- | % ;;BPDE|§)E|EI?. l-_ﬂﬂ@k?‘:
1040+
1030+
10204 E
1010 ﬁ,] e w8
1000 = =
990+ Set Az Active Profile l
o of T ol ol T ol o T ol of T ol af T ol ol ol o of of T ol of
PSPPI I F A I PP F P I I PP TS P
PO IR SO G T S S N o S oo~ T R A S SN SRS S e
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A 3D element is generated in the 3D model like the example below.

When cross sections are generated, if the cross section intersects a 3D Right-of-Way line in the 3D model, a
cell is placed in the cross section at the right-of-way line offset and elevation.
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OpenRoads Software Version

This document was prepared using the following software version:
OpenRoads Designer CONNECT Edition - 2021 Release 1 Update 10 - Version 10.10.01.03
This document was updated using the following software version:

OpenRoads Designer CONNECT Edition - 2021 Release 2 Update 10 - Version 10.10.21.04

Contacts

For any questions, suggestions, or problems with this document please contact the ODOT Office of CADD
and Mapping Services by use of the following form on the ODOT website:

https://odot.formstack.com/forms/cadd servicerequest
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