Exercise 16

16. Cross Section Sheets

1)

2)

In this exercise, we will take our proposed cross sections and earthwork end areas
calculated in the last exercise and put them on sheets.

NOTE:

GEOPAK'’s Cross Section Sheet layout tool attaches each cross section as a
reference file. As long as no major changes in the proposed profile are made, any
updates done to the original working cross sections will be reflected on the sheets.

Open the following MicroStation file:
C:\Projects\Roane\SR95PoplarCr\ROSR95MainlineXSSheets.sht

NOTE:
When creating a new cross sections sheet design file, always use the seed file

SeedXS.dgn. This file has special settings which are different from the normal
seed2d.dgn DGN seed file. This is required for proposed cross section design files
and should be used for cross section sheet design files as well to ensure correct
scaling of text, sheet cells, etc.

Access Project Manager.

Choose Cross Section Sheets from the Project Manager workflow dialog and
create a new run named SR95. The Cross Section Sheet dialog is displayed.

M Cross Section Sheet Composition: default.xssl E\ =] @
Eile
Active Cross Section Sheet: [X5 SHT WO CL v | | Layout Sheets |
#5 DGN File & S OGN File! | C\Projects\Roane"SR95PoplarCriF | Q
Sheet DGN File i
Sheet Dimensions / Cell X5 Baseline: [SR35 hd

m

X5 Search Criteria
Sheet Stack Oriertation
Sheet Stack Columns
Margins and Spacing
Station Labels

Cffzet Labels %

Begin Station: | 285+00.00 R 1
End Station: | 347+83.04 R 1
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3) Go to the drop down option File > Sheet Library > Attach. When prompted go
to T.D.O.T.’s Geopak Standards directory C:\Users\Public\Geopak Standards and
load Roadwayl0scale.xssl.

M Open - C:\Users\Public\Geopak Standardsh, @
Lok in: Geopak Standards - (; : E ’3 E3]
= Mame = Date medified Type Size
bl 3pPC 2/27/20138:52PM  File folder
= ConstCriteria 227/2013852PM  File folder
! Criteria 2/27/2013 8:52 PM File folder
|| CulvertlDscalexssl 6/6/201210:25 AM  XSSL File 14 KB
Desktop || Culvert20scalexss| 6/6/201210:24 AM XSSL File 14 KB
| MetricCulvertl00scalexss| 5/15/201210:31 AM  XSSL File 14 KB
=1 | MetricCulvert200scalexss| 5/15/201210:33 AM  XSSL File 14 KB
Libraries || MetricRoadwayl00scale.xss| 5/15/201210:37 AM  XSSL File 11 KB
|| MetricRoadway200scalexss| 5/15/201210:39 AM  XSSL File 11 KB
'._'! Roadwayl0scale.xss| 8/29/2016 1:40 PM XSSL File 12KB :
Computer || Roadway20scalexss| 5/15/201211:28 AM  XSSL File 11 KB
£
“
Metwork
File name Roadway10scale -
Files of type: ‘ = xssl - | | Cancel |

As you can see there are sheet types available for 10 or 20 scale, roadway or culvert
cross sections for use on English projects as well as 100 or 200 scale for metric
projects. These files make all non-project specific set up for cross section sheet
generation.

4) Make sure that the XS DGN portion is filled out correctly from our working
alignment definition.

# Cross Section Sheet Composition: Roadwayl0Oscalexssl EI =] @
File
Active Cross Section Sheet: |Hnadway'H} - | Layout Sheets
#5 DGN File - %5 DGN File: | iCr\ROSR95MainlineXSections.dan | Q
Sheet DGN File i
Sheet Dimensions / Cell X5 Bassline: |SRI5 hd

m

X5 Search Criteria
Sheet Stack Orientation
Sheet Stack Columns
Margins and Spacing
Station Labels

Offset Labels -

Begin Station: | 2850000 R 1
End Station: | 347+83.04 R 1
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5)

6)

Exercise 16

Under Sheet DGN use the browser button to select
ROSR95MainlineXSSheets.sht to place our sheets in. If needed, you can set
the sheet placement point. For this exercise, we will use 1000, 1000. Make sure

the option Detach Existing Sheets before Processing is clicked on so that if
you need to re-generate cross section sheets you will not have to delete old sheets.
The Attachment option should be set to All Sheets In Active Model.

ﬁ Cross Section Sheet Composition: Roadwayl0scalexss| = ] @
File
Active Cross Section Sheet: [Roadway10 w| | Layout Sheets
*5 DGM File “ | Sheet DGN Fe: IarCr"-ROSRSEI’v‘Iamlnel(SShee‘!@ o]
Sheet DGM Fle
ShEe1 DWEﬂWn5 / ':F.'" Horizontal Scale: | 10.00
X5 Search Criteria = Vedical Scale: | 10.00
Shest Stack Oriertation
Shest Stack Columns Sheet Flacement Point
M d Spac —
St;'?;s;r;e,inamg Lower Left X fmu): | 1000.000000 I =
_Uﬂm Labels ol Lower Laft Y {mu): | 1000.000000

| Detach Bxisting Sheets befiors Processing
Mgtachment: [All Sheets In Active Model -

Skip down to XS Search Criteria and review the settings which should be set
already and appear as shown. Lv Names and Types should be on. Lv Names
must be set using the wild card symbol (*) due to limited field length and should be
entered as

Default,DESIGN - DRAIN*,DESIGN - LINE*,DESIGN - ROW -
R*,DESIGN - TYPICAL - B*,DESIGN - TYPICAL - F*,DESIGN - TYPICAL
- G*,DESIGN - TYPICAL - R*, DESIGN - TYPICAL - S*,DESIGN -
TYPICAL - T*,*Tops*,*Unsuitable*,SURVEY - GROUND - T*,SURVEY -
GROUND - E*,SURVEY - PROPERTY - R*
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File

XS DGN File

Sheet DGN File

Sheet Dimensions / Cell
X5 Search Criteria
Sheet Stack Crientation
Sheet Stack Columns
Margins and Spacing
Station Labels

Cffzet Labels

s

m

M Cross Section Sheet Compaosition: ReadwaylOscalexssl

[=] & =

Active Cross Section Sheet: [Roadway10

v | | Layout Shests

X5 Bement Search Criteria

¥ Lv Names:

v

“SURVEY-FROPERTY-R™ | &

o 3H46-711-19,22-28 33,36

| Display |

| Feset

Vertical Range
Lower Limit: | 0.00
Upper Limit: | 0.00

Horizontal Search

NOTE:

These settings are used to find cross section elements and use them to set the
clipping limits for that cross section’s reference. The actual elements shown are
controlled by what levels are turned on in the original cross section file at the time of
sheet generation (cross section reference attachment). In step 12, we will go back to
our working cross section file to make sure the correct levels are shown.

7) Skip down to Sheet Stack Columns and review the setting for the Baseline

X Offset. This value is based on inches from the left side of the sheet. If you ever
need shifted cross sections so that left or right has more coverage adjust this value.
Our cross sections need to be centered on the sheet so we can use this as is.

File

X5 DGN File

Sheet DGN File

Sheet Dimensions / Cell
X5 Search Criteria
Sheet Stack Orentation
Sheet Stack Columns
Margins and Spacing
Station Labels

Offset Labels

e

m

ML Cross Section Sheet Composition: RoadwaylOscalexss|

[=] & ==

Active Cross Section Sheet: |F~loadway1D

@ Single Stack
Double Stack
Triple Stack
Quadruple Stack

Baseline X Offzet: | 16.00

- | Layout Sheets
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8)

9)

10)

Exercise 16

Scroll down to Earthwork Quantity Labels. Click on the browser button to
select our earthwork text file which contains our end areas, SR95Earth.txt.

File

P4 Cross Section Sheet Composition: RoadwaylOscale.xss|

Active Cross Section Sheet: |F{nadway14}

Sheet Stack Orentation
Sheet Stack Columns
Margins and Spacing
Station Labels

Cffset Labels

Elevation Labels

Shest Labels
Digital InterPlot

Earthwork GQuartity Labels

E=R(E=l ==
hd | Layout Sheets
= V| Label Earthwork Quartities
D ¥ Offset Y Offset Plot
1 291 3
| 2 A1 A
Earthwork Guantity File:
C\Projects"\Roane"5R35PoplarCr.SR35Earth bd Q.

Double click on the word Sample under Display for the first item in the list. From
our earthwork exercise we set up item 1 as cut and item 2 as fill so item 1 needs the
prefix CUT. That is the default so we do not need to change what is set. Click OK
to keep the current settings.

EW Quantity Label
Symbology
ievel’ [DESIGN - TYPICAL - = |
Calor: | 0 vl
Weight: | 4 -|

Text Preferences L

Set Justification
Th: | 1.200
5 WL somo1e
Rt: [53 3 LEROYMON ~|

Scale TH/TW: = | 10.000

Angle: | 0.000° -

Format
Prefix Suffix
cuT

| Cancel |

We set up item 2 as fill so it needs the prefix FILL. Double click on the word
Sample for the second item in the list. Again that is the default so we do not need

to change what is set. Click OK to keep the current settings.
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NOTE:

Our most common earthwork set up is just for earth cut & fill which are the default
prefix settings. In other cases such as with roadways that include rock cuts or topsoil
removal there may be additional earthwork data items. In those cases you would
need to specify these prefixes as EARTH CUT, ROCK CUT or TOPSOIL. In some
cases you may have special areas of fill items that might need to be specified such
as EARTH FILL and SOLID ROCK FILL. The setting of these prefixes should be
based on the order in which you set them up when calculating the earthwork.

When you identify the earthwork text file it is reviewed for the number of earthwork
data items and will automatically add controls for any additional items. In those
cases you will need to make all of the settings to control placement location as well
as level, symbology, etc. Use the following as a guideline when you make these

settings:
X Offset: 29.1 Y offset (0.2 increments): .3, .1, -.1, -.3
Level: DESIGN - TYPICAL - Text Color: O Weight: 4

Th & Tw (text height & width): 1.200  Ft (font): 3 LEROYMON Scale: 10

11) Go to Sheet Labels. By default roadway cross section sheets are set up to place
project data in the upper right corner as well as a name and the cross section limits
of the sheet in the lower right corner. If you know the project number, it could be
entered at this point.

.H Cross Section Sheet Composition: RoadwaylOscale.xss| EI [=] @
File

Active Cross Section Sheet: |Hnadwaj,r11} - | Layout Sheets

Sheet Stack Orentation - Mame Label X Offset Y Offset Display Plot
oneet Stack Lolumms TYPE R.. 285 2045 Sample I
St:.g"”s;”b | pacing YEAR 2016 29252 2045 Sample
o E‘t”Lab ‘l“ PROJECTNO 043 2045 Sample X
et Lobel _|| |SHEETNO 50 3174 2045 Sample
Eattwork Qontty Labels | NAME SR. 3175 75  Sample
= Et“fab l“a ty Labels BEGINSTA Beg. 3175 3 Sample
e ENDSTA  End.. 3175 1 Samole
Digital InterPlot - 0 = =
Mame: Type: m
X Offset: | 0.000000 Y Offset: | 0.000000 i

DF Origin

Label:

16-6 Cross Section Sheets GEOPAK Road Course Guide



Exercise 16

Double click in Label field for the item YEAR, key in the current year and hit
enter. You may wish to expand the column by clicking on the divider line in the

header and dragging to the right.

DP Crigin

Label:

ooty [T

# Cross Section Sheet Composition: RoadwaylOscale.xss| EI =] @
File
Active Cross Section Sheet: |Hnadwa*_.r1ﬂ - | Layout Sheets
Sheet Stack Orentation - MName Label ¥ Offset Y Offset Display
oneet Stack olumms TYPE ROW. 285 2045 Sample | &
St:.g'”s;”b | pacing YEAR 2016 |29.252 2045
o ;”Lab ‘l“ PROJECTNO 049 2045 Sample | X
S&1 Labels | SHEETMNO 50 31174 2045 Sample
Hevation Labels 3 - -
o et Label NAME SR.95. 3175 75  Sampk
= Et“fab l”a fty Labels BEGINSTA BegnS. 3175 3 Sample
meE s ENDSTA  EndSta.. 3175 .1 Samole
Digital InterPlot = 0 e .
MName: Type: |Sheet Mumber =
¥ Offset: | 0.000000 Y Offset: | 0.000000 i

Double click in Label field for the item SHEE

T NO, key in 50 and hit enter.

This value is used as the beginning sheet number.

ﬂ Cross Section Sheet Composition: RoadwaylOscale.xss| EI [=] @
File
Active Cross Section Shest: |Hﬂadwa'_.r1l} - | Layout Sheets
Sheet Stack Orentation - MName Label K Offset Y Offset Display
fqhee_t Sta':s gc"”r_””s TYPE ROW. 285 2045 Sample | £
St:tr_g"”sfanb | pacing YEAR 2016 29252 2045 Sample
o ::t”Lab ‘l” PROJECTNO 1049 2045 Sample | X
i Label _|| [sHEETNO [50 3174 2045
Eon et Labels | || |NAME SR .. 3175 75  Sample
= Et“fah l“a fy Labels BEGINSTA BeginS.. 3175 .3 Sample
e =S ENDSTA  End Sta.. 3175 .1 Samole
Digital InterPlot ~ o e o
MName: Type: |Sheet Number -
¥ Offset: | 0.000000 Y Offset: | 0.000000 +in
Label:
ooty IR
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Double click in Label field for the item NAME and enter S.R. 95 ROANE

CO. and hit enter. Each Cross Section Sheet must be labeled with the name of
the roadway or side road as it is labeled on the Present and Proposed Layout
Sheets in the bottom right corner of the Cross Sections.

#4 Cross Section Sheet Composition: Roadwayl0scale.xss| E\ [=] @
File
Active Cross Section Sheet: [Roadway10 *| | Layout Shests
Sheet Stack Orientation - MName Label X Offzet Y Offe
fﬂhee_t Stacs g”'“r!m TYPE ROM. 285 204 5
s Labale YEAR 2016 29252 204
o gﬂﬁb Ts PROJECTNO 2049 2048 X
St Label _|| |sHEETNO 50 374 204
ot oo o [ [NAME S.R.95 ROANECOJ 3175 75
= Et“fabel:a ty Labels BEGIN STA  Begin Station 175 3
Digtal InterPot - END STA_ End Staton N75 1 :
Mame: Type: |Sheet Number =
X Offset: | 0.000000 Y Offset: | 0.0000DD “an
Label:
ossir: I

Any of the Sheet Label values can be changed in this manner. Additional items for
annotation can be set in the lower part of the dialog and added with the Add New
Label icon on the side of the list box.

NOTE:

Culvert cross section sheets are set up to place a standard title block layout in the
lower right corner of the culvert cross section sheet.

12) Before we generate our cross section sheets, open up file
ROSR95MainlineXSections.dgn and use the level filter Sheets -
Roadway Cross Sections to set the levels on in view 1, Save Settings for
the DGN file and then re-open ROSR95MainlineXSSheets.sht.

13) Process the cross sections onto sheets by clicking on the Layout Sheets button
on the upper right of the Cross Section Sheet Composition dialog.

14)  Check out your sheets and if needed, make adjustments to your settings and layout
again.
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Exercise 16

B VYiew], Default EI@
B-@#- A QRHY O 2o HeE

15) In order to save all settings that have been applied to set up our cross section
sheets we need to save it out as a separate cross section sheet library. Go to the
drop down option File > Sheet Library > Save As ...

ML Cross Section Sheet Composition: Roadwaylscale.xss| EI [=] @
Eile
| Sheet Library | New. [p »| [ Layout Sheets
Sheet b Attach..
Label KOffset Y Off:
Load V7 Input File... Save ROW 585 &
i = RN LN . L E]
Save Settings Save As... 016 29252  204F
i PROJECTNO 3043 204! X
Scale Cross Sections SHEETNO 50 174 2048
Layout Sheets NAME 5R.95ROANECO. 3175 75
BEGIN STA  Begin Station n7HB 3
Exit B END STA  End Station 7B
T ] 1] r
MName: Type: |Sheet Mumber +
¥ Offset: | 0.000000 Y Offset: | 0.000000 i

16) Navigate to your project folder C:\Projects\Roane\SR95PoplarCr, set the name

to SR95Roadwayl0scale.xssl and click Save. In the future when you come
back to this run, this cross section sheet library will automatically be opened for you.
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17)

18)

Exit the Cross Section Sheet Composition dialog and save your run.

One additional tool for cross section sheets we will look at is the Place and

Annotate Cross Section Sheets program. We have already placed sheets so
we will not need those but here we show its use to place plot borders and additional
project data annotation.

From the Menu Bar in MicroStation, access the following pull down tool:
T.D.O.T. — Cross Sections — Place and Annotate XS Sheets

This tool is also available from D&C Manager at
Drafting Standards — Cross Sections — XS Sheets

Our sheets were placed as shared cells so we need plot borders for them and we
want to add our project number so first click on those 2 options under Placement
Control. Set the total number of sheets to 42 and make sure the scale is set to 10.

Under Annotation, click off all options except Project No. as shown. In the

Project No, keyin field enter STP-NHE-95(5). It is not necessary to clear the other
keyin fields of their default values.

Under Project Data Location set the option to Line #1.

i al

Place and Annotate Cross Section Sheets @

{* Roadway Cross Sections " Culvert Cross Sections ~ |

Mote: Sheets Placed in stacks of 5, cross section grids
spaced 60" vertically & 60" horizontally at 10 scale

Placement Control

 ghred < | Start Point DP
Shared Sheet Ce ,
rotal # of Shts | X |
[+ Plat Border . . 42 1000
v Annotation Sheet Plot Scale | 10 ¥ | 1000

Annotation
| Type | Year ¥ Project Mo.
| consT. | 2016 | STP-NHE-95(S)

Project Data Location (% Line #£1 (" Line #2

[ Roadway X5 Mame
[ Culvert 5 Sheet Title

Place Graphics Cancel
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19)

20)

Exercise 16

Click on Place Graphics. Look at the upper right corner of your sheets. They
should now include the project number.

If you check, you should also find a plot borders overlaying the cross section sheet
cells which were placed as shared cells.

We have shown this placement of the project number separately from where it could
have been entered in GEOPAK’s Layout Cross Section Sheets tool on purpose
since this number is often not available at the time of initial sheet generation.

NOTES:

Cross section sheets are placed as shared cells to reduce the file size. Due to the
large number of elements and large numbers of sheets often required, this can
increase the file size tremendously. Shared sheet cells show a plot border which is a
part of the regular cell but since they do not contain the actual graphics, plotting
software will not recognize them for automatic batch plotting which necessitates the
placement of the plot border by itself.

If at some point in the future project numbers or perhaps the year changes, you

should use MicroStation’s Find/Replace Text tool to edit that text all at one time
in a single DGN file or for multiple DGN files use T.D.O.T. Roadway Design

Division’s DGN Batch Text Editor.

When preparing the cross section sheets for construction turn in, use the Place

and Annotate Cross Section Sheets tool as shown in the previous 2 steps to
put in the construction project data information with the Project Data Location set to

Line #2.

To prepare cross section sheets for plotting, levels should be set as needed in the
cross section sheet DGN file ROSR95MainlineXSSheets.sht.

Use Level Display to turn off levels DESIGN - SHEET - Plot Shape and
DESIGN - SCRATCH - User 1 in View 1. Save this setting at File — Save
Settings.
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Memory Problems when Batch Plotting Cross Section Sheets

Batch plotting large numbers of cross section sheets at one time can cause memory

problems due to the large number of DGN references used.

If you encounter this problem, then either plot fewer sheets at one time or take the
following steps to set up a separate file to plot from.

1. Copy the cross section sheet DGN file.

2.

In the copy, open the Reference dialog, highlight all reference files and right
click for or go to Tools — Merge Into Master.

| 1 References (127 of 127 unique, 127 displayed)
Tools  Settings

Erilxn gD(

o) o &= |

Q ’)—1 '3—1 3; F A Fj ﬂj é 3 Hiite Mode: |Boundaries

Slot

¥ [§ File Name

120
121
122
123
124
125

i |

ROSR35Main
ROSR35Main
ROSR35Main
ROSR35Main
ROSR55Main
ROSR35Main

Scale | 1.000000

NS >

New Level Display: |Config Val

Med=l
Attach...

Detach

Reload

Exchange

Open in Mew Session
Activate

Deactivate

Move

Copy

Scale

Rotate

infion

Logical Crientation

Merge Into Master

Make Direct Attachment

Add Link to Element

Create Drawing Title

Clip Boundary
Clip Mask

Delete Clip

Settings...

344+50.00
345+00.00
345+50.00
346+00.00
346+50.00
347+00.00
34

GEOPAK xssheet_... Wirefran
GEOPAK xssheet_... Wirefran
GEOPAK xssheet_... Wirefran
GEOPAK xssheet_... Wirefran
GEQOPAK_xssheet_... Wirefran
GEOPAK xssheet_... Wirefran

GEOPAK xssheet ...

GEOPAK xsshest ...

Rotation | 00°00°00" Offset X | 1500.00

[

3. When prompted to Select View For Merge, data point in View 1

4. You may see the Alert message “You Have Selected 127 References To Merge
Into The Current Design. If so, click OK to complete the merge which will

eliminate the DGN references.

This file can now be used for plotting the entire set of cross section sheets at one
time. If the original cross sections are changed in any way then
this process will need to be repeated.
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