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Appendix B — Bentley Software

Bentley Software

There are many individual software packages included in the Bentley family of
softwares. These include Open Roads Designer (ORD), Open Bridge Designer (OBD),
Open Bridge Modeler (OBM), MicroStation and other specialty specific softwares such
as ProStructures, OpenRail & OpenTunnel. MicroStation is a computer aided drafting
(CAD) package that can do all basic detailing oriented work including both two
dimensional (2D) linework and three dimensional (3D) solids and visualization. Open
Roads Designer builds special roadway oriented abilities on top of the basic
MicroStation capabilities such as corridor work, roadway design, etc. The Open Bridge
Modeler CADD package adds 3D structural modeling capabilities to the basic
MicroStation capabilities. It provides intelligence and is currently tied to the design
packages associated with Open Bridge Designer. Open Bridge Modeler may be a
standalone product in the future. ProStructures can model structural steel and
reinforced concrete structures. Since most of the packages are based on the basic
MicroStation capabilities, any of them may be utilized to do CAD drawing and plan
production. Each software has its own cost implications for licensing. The current
configuration is set up to support ORD & OBD/OBM. 3D modeling has benefits for
visualization, interference checks and communication but is not necessary for all
projects. 3D modeling and deliverables will be evaluated on a project by project basis.
The majority of the information contained in this appendix is based on basic
MicroStation capabilities and can be used in most of the Bentley packages.

B.1 Configuration

Training materials, manuals, workflows, video tutorials and other resources can be
accessed online at:

https://www.codot.gov/business/designsupport/cadd/

The training videos cover assorted subjects. There are also a number of CDOT
workflows in pdf format for the Bentley software user that address specific drafting
issues.

The Bridge Detailer should become familiar with all the available information posted
online at the above mentioned web locations. In addition, this information is available
through the Help and CDOT Help links available on the menu bar.


https://www.codot.gov/business/designsupport/cadd/
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Fig. B.1-1 Help and CDOT Help in ORD 10.xx

In addition to the CDOT Help, the search ribbon allows the user to find commands.
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Fig. B.1-2 Search Ribbon and Bentley Help in the Top Right
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In the Bridge Workflow (top left), several ribbon tabs have been provided to make
production easier. The Home tab contains some miscellaneous tools including a steel
shape generator as well as cell selectors for the available cell libraries.
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The Favorites Tab is intended to provide most commonly used drafting commands and
tools.
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B.2 Seed Files

When working in ORD and OBM, the Bridge Detailer has the option of opening an
existing drawing or starting a new one based on the existing bridge templates. Drawing
templates are called “seed files” and are included in the configuration files.

Three seed files are available for the preparation of bridge drawings. They are named
Bridge-2D-Seed CDOT.dgn , Bridge-3D-Seed CDOT.dgn and Bridge-ModelSeed-
CDOT.dgn.

™ « Bentley » OpenRoads Designer CE 10.10 » Configuration > Organization-Civil » CDOT_Eridge Standards » OpenBridge Modeler > Seed
MNew folder
MName Date modified Type Size
Sheets T/2/2024 114 PM File folder

- . - - - . -

g‘J Bridge-2D-5eed_CDOT.dgn 4/25/2023 1:32 PM DGM File 124 KB

& Bricge-3D-Seed_COOT.dgn 4/ 31133 PM DGN File 88 KB

:J Bridge-ModelSeed-CDCT.dgn 4/25/2023 1:35 PM DGN File 104 KB

Fig. B.2-1 Bridge Seed Files in ORD 10.10 (as an example)

Select Seed File X
« v o < _Bridge Default Standards - Imperial > OpenBridge Modeler » Seed v G Search Seed R
Organize v New folder =~ @ o

~
ConfigurationSets MName Date modified Type Size
[ . e T R -
y Organization S‘J OBM-seed3d-Imperial 3/14/2023 1:02 AM Bentley MicroStati... 122 KB
v Organization-Civil
v _Bridge Default Standards - In

Fig. B.2-2 Bridge Seed File in OBD 10.12

These seed files are located at C:\ProgramData\Bentley\OpenRoads Designer CE
10.xx\Configuration\Organization-Civi\CDOT _Bridge Standards\OpenBridge Modeler.

There is also a seed file for the Sheet or Border called Bridge-2D-

Seed CDOT _Sheet.dgn located at C:\ProgramData\Bentley\OpenRoads Designer CE
10.xx\Configuration\Organization-Civi\CDOT _Bridge Standards\OpenBridge
Modeler\Seed\Sheets.

The Bridge 2D seed file contains one 2D model named CDOT Default where the
detailer will create all line work for details at full scale (1:1). This model cannot be
deleted. It is preferred to use this seed file when 3D information is not available or not
needed. In order to avoid display depth, global origin and other 3D issues, it is
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recommended that the 2D seed file be used for all drawings that do not require 3D
presentation.

The Bridge 3D seed file contains one 3D model named CDOT Default where the
detailer will create all line work for details at full scale (1:1). This model cannot be
deleted.

It is also recommended that a 2D model be used for the Sheet.

The Sheet model will contain the information from the CDOT Default model referenced
at the appropriate scale to be displayed in a readable manner on the plan sheet.

There are 3 model types available in ORD: design models, drawing models, and sheet
models (see ORD Help for definition). By default, in the bridge seed files the CDOT
Default model is a design model. The Sheet model is set up so the detailer can switch
to sheet type if so preferred. One of the benefits of sheet models is they can be
selected specifically by the Print Organizer utility.

You can open the Model Properties dialog box by selecting Models icon in the Primary
tab of the Home ribbon in the Bridge workflow.(see Fig. B.2-1)

£l Bridge @ oH-d % T2t0& -
Home Favorites Bridge Tools Drawing Production Solids
L e @
= MNone * | |Default > |_ @ e é
gy | e i - . - Attach -
[& 0 =20 =0 @0 i Tools Models
Attributes Primary
&
=
4 Y
Type 2D/3D Mame Description
W ‘P CDOT Bridge Design Bridge 3D Linework
&Y _l CDOT Bridge Drawing

[ L CDOT Bridge Sheet

Fig. B.2-1 Models Icon and Models in the Bridge Model Seed File



Appendix B

May 29, 2026 Bridge Detail Manual

Page 6 of 27

B.3 Borders

There are two cells for bridge borders: Plan & Plan-Profile. Most of the time we’ll just
use the Plan border. Sheet borders can be automatically generated by using some of
the drawing generation tools

The CDOT border is typically plotted on 11” x 17” paper at scale 1”=1” and it is a cell
named Bridge - Plan located in Sheets — Bridge.cel library file.

PILUTIN IY_ L~ gL ay LSy

Maodeling_3D - Traffic.cel

Sheets - Bridge.cel

Sheets - Design.cel

Sheets - Miscellanecus.cel

Sheets - Rail.cel

Sheets - ROW-5urvey.cel

Sheets - Traffic.cel

Sheets - Clip Boundaries.cel

ADetailing Syrmbols\COOT_DetailSymbols.

-LACNAOT Rridoe-Netailfumbnlz.donlib

83 Y X ©060 L

W= Mame 7 Description Type A
| 5= Bridge - Plan CDOT Bridge Plan Sheet Bo... Graphic
B Bridge - Plan-Profile CDOT Bridge Plan-Profile 5. Graphic

Fig. B.3-1 Border Selection

The middle part of the border requires the insertion of a cell for the Resident
Engineer/Bridge Unit information but this may be automatically generated using workset
printing options in the future.

B.4 Reference Files

A Reference is a model that is attached to and displayed with the active model for
printing or construction purposes. You can reference/attach a model from a different
dgn file or a model from the same dgn file (like attaching Linework model into the Border
Model of the same dgn file). For that, go to File > References and then select Tools >
Attach... and browse for the dgn file that you want to reference.

In order for the objects in a reference to be printed with the appropriate line weights,
make sure to check the Line Weights box in the Reference Presentation dialog box
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(References > Settings > Presentation). Check the Use View Flags box, click on Line
Weights, then de-select the View Flags check box and select OK.
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Fig. B.4-1 Reference Presentation Dialog Box

Container files can be created on projects where all needed references are added to
one empty dgn so you can reference one file which references the multiple specialty
groups instead of referencing multiple files. This is done through nesting. Nesting
should be kept to a minimum since multiple levels of nesting can reference the same file
twice.
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B.5 Levels

Levels in MicroStation are defined in the CDOT configuration by Color, Style, and
Weight. Currently, there are 13 general bridge levels (see table below) and over 150
specific bridge levels defined in the CDOT configuration.

The specific bridge levels mimic the general bridge levels, that is, most “Outline” levels
print the same as the general Outline level, having the same line style and line weight,
but a different color. The purpose of the additional levels is to help in turning the levels
off/on in different views and provide additional information for the detailer when
developing linework. Additional levels are available in Open Bridge Modeler to support
three dimensional modeling.

The following table indicates the MicroStation general levels to be used to comply with
the requirements described in Chapter 2 of the Bridge Detail Manual:

Level Name How it prints in
Color Line Style Line Weight ORD/OBM

BRDG_BREAK 7 0 0

BRDG_CENTER 7 4 o | —

BRDG_CONSTRUCT 4 0 1

BRDG_CONTROL 3 0 3

BRDG_DASHED 2 3 1 | TT T T T T

BRDG_DIMENSION 2 0 1

BRDG_FROZEN 2 0 0

BRDG_HIDDEN 5 5 .

BRDG_OUTLINE 3 0 2

BRDG_PATTERN 6 0 1

BRDG_REBAR 1 0* 3 ~ %

BRDG_TEXT 4 0 1

BRDG_TITLE 1 0 3
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* BRDG_Rebar linestyle can be applied to elements on level as desired. Dash length is
dependent on linestyle scale.

The addition or modification of bridge levels requires concurrence within the Bridge
Users Group (BUG) committee at CDOT. The detailer is advised to use the levels
defined in the configuration but can manipulate element symbology to achieve the
desired drafting requirement, e.g. changing to the Rebar linestyle.

There are various ways to view and select an active level, as follows:

e Select the level from the Attributes tool box, as shown in Fig. B.5-1.

- MicroStation V&i (SELECTseries 2] (1)

wkspace  Applications Window Help CDOT Help

- frone; > | [DRAFT_wT-0 |29 ~lz=0 =0 -
BRDG_DASHED v o g -
A ';iEE_BHDG_DIMENSION v o O
——— BRDG_FROZEN v o Bl E
BRDG_Grade_Existing v o O
BRDG_Grade_Proposed v o O
BRDG_HIDDEM v o [l
BRDG_OUTLINE v o [l
BRDG_Outline-Abutment v o [H
BRODG_Outline-Abutment-Hidden v °o [H
BRDG_Dutline-Access v o O
BRODG_Outline-Aluminum « o O
BRDG_Outline-fnchor v o O
BRDG_Outline-AnchorSlab v o O
BRDG_Outline-Anticing v o O
BRDG_Outline-ApproachSlab v o O
BRDG_Outline-Arches v o O
BRDG_Outline-Arches-Diaphragms v o O
BROG_Outline-Arches-PinBearngs v o -

Fig. B.5-1 Active Level Selection

e Double click on a level in the level display window. (Fig. B.5-3)
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Fig. B.5-3 - Bridge Level Selection from the Level Display

Level filters are a useful way to group associated levels for the purposes of viewing or
removing unneeded levels from view. Filters can be used in both the Attributes tool box
and the Level Display window. There are several predefined filters available that cannot
be modified by the user. (see Fig. B.5-4)

“On the fly” filters can be created in the Level Display window. To do that, first click on
the Level Display icon on the Primary Tools tool box, then click the List Filter icon and
select Untitled, then enter the desired filter criteria in the appropriate categories (Name,
Color, Line Style etc.) in the top row. The example in Fig. B.5-5 shows a filter created
“on the fly” with “brdg” in the name, a line style value of “0” and a line weight value of
“3”. This filter can be toggled on/off by clicking the List Filter icon and selecting None.
The filter remains until you exit MicroStation.
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Fig. B.5-4 — Some of the CDOT Predefined filters
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Fig. B.5-5 — Example of filters “on the fly”
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All the configuration levels have an assigned color associated with the level. Although
the color number of the level can’t be changed, its appearance to individual user can.
The user can personalize the color table without affecting the plot styles: Settings >
Color Table...> Select the color you want to change, click on Change, pick the color you
want to replace with and click OK, then select Attach.

Settings | Tools Utilities W | # Color Table 52 ||| M4 Modify Color6
- File Edit
v Tool Settings S E | lb
|zl AccuDraw
Color Books... i
Color Table... |
Database *
. |
Design File... BEEEEEE
@ Display Styles... | | ([
_ [ [ T[]
Drawing Scale
Levels 3
& Locks 3
(0 Rendering v| | (- Color Mode!: [RGB {0-255
. EEEEEEEEE olr Mode!: (A58 (1265
o4 Snaps v Red: | 115 d il
) View Attributes  Ctrl+B [ Attach ]’ Change l’ Cancel l Green: | 30 4 el
Blue: | 115 ! 1]

I RGE: 115, 30, 115
r

-

Fig. B.5-6 - Personalizing the Color Table

Many levels have been provided for the depiction of reinforcing, several of which are
shown in Fig. B.5-7. Except for BRDG_Rebar-1 through BRDG_Rebar-4, most of the
reinforcing levels are configured to show as a heavy weight continuous line as
described in Chapter 2. The BRDG_Rebar linestyle can be assigned to elements on
these levels to mimic the historical depiction of reinforcing. BRDG_Rebar-1 through
BRDG_Rebar-4 levels have been provided for additional detailing opportunities when
double line depiction is required or alternate weights are needed to adequately detail

the reinforcing.

BRDG_REBAR

BROG_Rebar-1
BROG_Febar-2
BRDG_Rebar-3
BRDG_Rebar-4

Fig. B.5-7 — Generic Reinforcing Levels
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B.6 Cell Libraries

Cell libraries are ordinary MicroStation design files that have a .cel extension, with
multiple models, one for each cell.

Staff Bridge has created cell libraries containing useful details for use in detailing CDOT
bridge projects. Those library files are named Bridge.cel, Bridge Repair.cel, Bridge
Reinforcing.cel and Bridge Piping.cel. There are also local developmental cell libraries
for testing new cells prior to incorporating them into the configuration.

To view all cells contained in a library, open the Cell Library dialog box by selecting
Element > Cells and then File > Attach File.

MicroStation provides other methods of accessing the cell libraries, including
customized toolboxes, cell selector tools, etc.

The detailer may choose to create his or her own cells and cell libraries. It is important
to place the cell origin in a useful location and to place each element of the cell in the
appropriate level. The cell can then be saved in one of the existing developmental
libraries (located on \\ \\public\Bridge Common\002 Bridge Program Support\006
Subject Matter Expert SME\SME Software\Bentley\MicroStation Basic and SS4\CELLS)
so everyone has access to it. The Staff Bridge development library is DesignCells.cel
(\public\Bridge Common\002 Bridge Program Support\006 Subject Matter Expert
SME\SME Software\Bentley\MicroStation Basic and SS4\CELLS\DesignCells.cel). New
cells are kept here until they are incorporated into the configuration and then deleted.

The steps to attach this cell library (or any cell library) are:

From the place active cell window you can pick on the three dots to browse the cell
selection possibilities

Active Cell:
Active Angle: | 00°00'00.00"
X Scale: | 1.000000

From this Cell library window you can select “File” in the upper left



file://///public/Bridge%20Common/002%20Bridge%20Program%20Support/006%20Subject%20Matter%20Expert%20SME/SME%20Software/Bentley/MicroStation%20Basic%20and%20SS4/CELLS/DesignCells.cel
file://///public/Bridge%20Common/002%20Bridge%20Program%20Support/006%20Subject%20Matter%20Expert%20SME/SME%20Software/Bentley/MicroStation%20Basic%20and%20SS4/CELLS/DesignCells.cel
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Cell Library: [CA\ProgramDatalBentleyC Bridge.ce
File
_T
23 Y [ ]

= Name 7 Description Ty
g ARROW Break Bridge Arrows - Break Gr
E=r  ARROW Bridge - Dbl Bridge Arrows - Double Ar..  Gr
Er  ARROW Bridge - Dbl - Manual Bridge Arrows Double Arro..  Gr
Egr ARROW_Flow Arrow Bridge Arrows - Flow Arrow  Gr
B ARROW Integral Bridge Arrows - Integral Mark Gr
5 ARROW. Integral - Manual Bridge Arrows integral for .. Gr
= ARROW. Integral w- Arrow Bridge Arrows - Integral wit... Gr
B ARROW. Integral w- Arrow - Manual Bridge Arrows integral with .. Gr
&= ARROW Slopes Arrow for Proposed Slopes Gr

This will bring up a list of attached cell libraries from the configuration which can be
selected or you can select “Attach File” to attach a cell library manually.

Fs

Mew...

Attach File...
Attach Folder...
Detach

Compress

Autolpdate [

Bridge.cel

Bridge Piping.cel

Bridge Reinforcing.cel

Bridge Repair.cel
Construction.cel
Drainage-Utils - Hydraulics.cel
Crainage-Utils - Utilities.cel
Drainage-Utils - Parametric.cel
Drainage-Utils - Labeling.cel

General.cel

You can then path to the location of the DesignCells library or any other cell library
available.
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&4 Attach Cell Library
T <« SME Software » Bentley » MicroStation Basic and 554 » CELLS » k4 Search CELLS
Organize = Mew folder =~ [@
3 3D Testing MName Date modified Type Size
=] Bri 2072024 G:49 AM . MicroStati 34704 K
y Appeals ‘J Bridge3D 1172 24 9:49 AM Bentley MicroStati... 34,704 KB
N &4 Bridge3D-DisplayCells Bentley MicroStati... 506 KB
> Archiving_lssues
= Bridge3DtoORD Bentley MicroStati... 3,105 KB
BadFiles -
| g‘J bridgerail Bentley MicroStati... 6,425 KB
CAD Manual ] CellstoAddtoDetailCellandBridgeLibrary Bentley MicroStati... 6 KB
> CAD Resources &1 CellstoAddtoUpdateinBridge_PipingLibrary Bentley MicroStati... 68 KB
> CDOT Training :J CellstoAddtolpdateinBridge_RepairCellL... Bentley MicroStati... 63 KB
Cell Selector Files :J CellstoAddtoUpdateinBridgelibrary Bentley MicroStati... 104 KB
v CELLS |;J DesignCells Bentley MicroStati... 12,920 KB
R & ] DesignCells-Piping 7 5 AM Bentley MicroStati... 799 KB

The bridge cell libraries can be attached through the ribbon as well.

LN
LI

A

Cell Cell

Libraries = Selectors =

sols 45 PBridge
4% PBridge Piping

("
l-"

- Bridge Reinforcing
- Bridge Repair

A

From ¢

Elements

- Eridge (30) Design -

Cells can be selected using the Cell Selectors in the ribbon as an alternative as
mentioned above.
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Wk A& g

Cell Cell Fram  Active
Libraries = Selectors*  Flements r ?

Bridg 2% Arrows

%k Bolts

%k Bridge

%k Bridge Plans Production
%k BridgeRail

%k BridgeRail - Type 9
%k BridgeRail - Type 10
%k Cranes

%k Drainage

%k Expansion

%k Fence

%k Flags

& 4k General

%k Girders

%k Guardrail

%k Lighting

%k Miscellaneous

%k Old BridgeRail

%k Old Expansion

%k Old Girders

%k Old Guardrail

%k Patterns

%k Piping

%k Pulpits
/C 4k Rebar ﬁ
e Modeler\Ce #x Roadway Design | [
%k Sections |
'smoreil -ﬂ Traffic - General \

For more information on how to create a cell library and cells, see the MicroStation
Help.
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B.7 Annotation / Text Styles

The following table describes the text styles used on bridge drawings:

Text Style Use
07_ENG-100 | General notes and detailing text
07_ENG-80 Reduced width font for use in conserving space on plan sheet
10_ENG-100 | Title Text
05_ENG-100 | Rebar dimensioning normal
05 ENG-80 Rebar dimensioning — conserving space

Unfortunately, outdated text styles that should no longer be used can still be found in
archived drawings and they should be replaced with the new styles from the table. For
that, the methodology is: Element > Text Styles > Select style to change and right click
> Remap Elements...> Pick the new style in the Destination box, then click OK. Once
replaced, the old text styles can and should be purged (deleted). A note of caution:
remapping might cause unwanted changes in the text appearance that need to be

addressed.

File Edit Element Settings Tools Utilities Workspace Applications Window Help CDOT Help

™ i X % B~ | ? [ Bidge |[BRDG_PATTERN

B s

dEpak [+ N4 0 OBy A o @ AXEN Sy

P4 Text Styles - 05_ENG-100 (Active : 07_ENG-100) =] @ ==
Style  View
E- 1 DE» | Xy=23] [
Text Styles = | || General | Spacing " Under/Overine " Background " Advanced |
Style {none)
Fort: |"_"J 1  Engineering hd | Calor: = [ -
{f 05 _ENG-100 Activate 0500 _b l:‘ Bold
%2 05_ENG-100-Filled - 0500 1 talics
3 05_ENG-100-Mong| =1 00 Underline
¥ 05_ENG80 Copy fATop ) Overline
%2 05_ENG-80-Filed Rename 7] Fractions

&3 05_ENG-B0-Mano
3 07_Const-100

3 07_Const-30 Delete
&F 07_ENG-100 Reset
3 07_ENG-100-Filed
3 07_ENG-100-Vano

% v e a0 05 _ENG-100

2 07_ENG-80-Mono ¥

Remap Elements... Vertical
Full Justfication

Update From Library

Fig. B.7-1 - Replacing old text styles

Text notes are controlled by the dimension styles and they should be put in the level
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B.8 Dimension Styles

The MicroStation Dimension Style for most details should be CDOT 3. This style is a
normal architectural style (feet and inches).

Dimension style CDOT 5 should be used for the footing & piling layout plan. It shows
dimensions in decimal feet, which is more appropriate for the surveying required to
locate the piles and footings.

The dimension style dialog box can be accessed from Element — Dimension Styles.

I—! Dimension Styles - CDOT 3 (Feet/Inches) — *
Style  View
Fa & [+
B~ + j.f | (1' x
Dimension Styles Geometry Units  Text Symbology Advanced
Style (none;
fyle ) Primary Units Secondary Units
= CDOT 1 (4 Decimals) Use Working Units () Show Secendary Units
&2 CDOT 2 (2 Decimals) Label Format: | MU label-5U label '] Label Format: MU label-5U label
‘; G0N {F.e.etflnches} Master Units: 115 Soimeane Fact = Master Units:  US Survey Feet -
2 CDOT 4 (Piling Layout) Controls the format of the primary |
& CDOT 5 (No Decimals) Sub Units dimension ' Sub Units:  US Survey Inches -
%2 CDOT_Dimensions (Text Above) Accuracy: e - Accuracy:  1/8 -
%2 CDOT_Dimensions (Text In) . .
3 CDOT Dimensions (Text Out) Mo
2 CDOT_Label (Along Element) Main Suffic
§2 CDOT_Label (Curved Leader) Upper Prefix Lower Prefic
%2 CDOT_Label (Framed - Box)
— = Upper Suffi wer Suffise
% CDOT_Label (Framed - Hexagon) (P i - L S -
2 CDOT_Label (with Arrow) [ Leading Zero Leading Zero
&2 CDOT_Label (without Arrow) [ Trailing Zeros Trailing Zeros
[C] Alternate Label: Settings - Alternate Label: Settings -
Scale Angle Format
Reference Scale Units:  Angle v
Scale Factor: | 1.000000 Display: DD*MM'SS" ™
Metric Format Accuracy: |0 -
[J Use Comma for Decimal [ Leading Zero
Units Separator: | 1234,56 - () Trailing Zeros

u 60~ 00" Xxx Yyy
/ X Yy

Fig. B.8-1 Dimension Style Dialog Box - Units

The orientation of the dimension text can be modified from Dimension Styles settings —
Text — Orientation — Horizontal/Aligned.

Changes can be made to the dimension style as the need arises during detailing, i.e.,
when using angular dimensioning, angle format can be changed from units “Angle” to
units “Length” to show arc size length in feet and inches instead of the angle value in
degrees/ minutes/ seconds.
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H.- Dimension Styles - CDOT 3 (Feet/Inches)

Style  View

E' 4+ &l

Dimension Styles
Style (none)

%2 CDOT 1 (4 Decimals)

Geometry Units  Text Symbology Advanced

Primary Units
Use Working Units

Secondary Units
] Show Secondary Units

%2 CDOT 2 (2 Decimals) Label Format: MU label-5U label ~ ~ Label Format: MU label-SU label
‘é_ EOONE (F.eletflnches} Master Units: U5 Survey Feet - Master Units:  US Survey Feet
% CDOT 4 (Piling Layout) ’ ’
2 CDOT 5 (Mo Decimals) Sub Units:  US Survey Inches - Sub Units:  US Survey Inches
%2 CDOT_Dimensions (Text Above) Accuracy:  1/8 - Accuracy: 1/8
% CDOT_Dimensicns (Text In) . .
] - Main Prefic
&2 CDOT_Dimensions (Text Out) aun Frete
2 CDOT_Label (Along Element) Main Suffix
5 CDOT _Label (Curved Leader) Upper Prefix: Lower Prefic
%2 CDOT_Label (Framed - Box) Unper Suffic Lower Suffic
%2 CDOT_Label (Framed - Hexagon) SRS : SN SLIE -
52 CDOT _Label (with Arrow) [J Leading Zero Leading Zero
%2 CDOT_Label (without Arrow) [ Trailing Zeros Trailing Zeros
[[] Alternate Label: Settings - Alternate Label: Settings
Scale Angle Format Length
Reference Scale + Angle
Scale Factor: | 1.000000 Display: DD*MM'SS" -
Metric Format Accuracy: 0 v

[[J Use Comma for Decimal

Units Separator: | 1234.56 v

[ Leading Zero
[] Trailing Zeros

60° O0"O"

Xxx Yyy
XXRRR YYYyY
XX Yy

Fig. B.8-2 Dimension Style Dialog Box — Changing Angle Format

Text notes are drawn by default with just an arrow. You can change the terminator by
selecting a cell or symbol (Element > Dimension Styles > Geometry > Terminators >
Symbols > Note: select Cell or Symbol). The symbols are not set up currently. The
default cell is set up to be the integral arrow cell that looks
like this (see Fig. B.8-3).

=— FPlace MNate
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£
Style  View
= 2 < |
B~ #H jjéph,;h)!x
Dimension Styles Geometry Units Text Symbology Advanced
Styl
tyle (none) Dimension Lines Tolerance
%2 CDOT 1 (4 Decimals) Stack Offset: |0:2.250 (] Enable
2 CDOT 2 (2 Decimals) [] Relative Dimension Line Type:  Plus/Minus =
¥ CDOT 3 (Feet/Inches) . T —
& CDOT 4 (Piling Layout) Extension Lines cpeer I -
S CDOT 5 (No Decimals) Enable Lower: [0:0.000 |
% CDOT_Dimensions (Text Above) Offset: | 0.500000 Text Size: | 1000000
& CDOT Dimensions (Test In) Extension: | 0.500000 Left Margin: | 0.500000
2 CDOT_Dimensions (Text Qut)
%2 CDOT_Label (Along Element) Terminators Sep. Margin: | 0.500000
z: Egg—::aze: EEUNECILLEBE':'E;J Arrowhead:  Filled M Dimension With Leader
_Label (Framed - Box "
% CDOT_Label (Framed - Hexagon) iicitEeg) 1.000000 Mode: | On
52 CDOT_Label (with Arrow) Height: | 0.333333 Type:  Bspline -
2 CDOT_Label (without Arrow) Symbols - Terminator: =
REiphons Arrow:  Default -
Text/Terminator:
ex/Terminator Stroke:  Default i
Min. Leader: L
Onigin: [ pefaute
Dot: Symbaol
b Cell Name: | ARROW_Integral w- Arrow
Uniferm Cell Scale
60° 00" o Xxx Yyy
,/’ Xuxxx Yyyyy
X Yy

Fig. B.8-3 Selecting Integral Arrow style for Note leaders



May 29, 2026

Appendix B

Bridge Detail Manual Page 21 of 27

B.9 Printing

Before printing the drawing it is important to apply the print style, whether it is a hard
print or a pdf print. In order to do that, from the Print menu > Settings > Apply Print Style
select the printer/plotter desired. It can also be selected using the printer selections. By
default, the CDOT Default Printer - ROW is the one that is used for printing to a physical
printer. In the 10.10 & 12 configuration, you usually have to open a file twice in
succession in order for the linestyles to appear correctly when printing.

4 Print \\PRINT\BRGO1L (CDOT-DefaultPrinter V8i.p Print - Apply Print Style X
File | Settings | PenTable
LA Units « nt style:: (CDOT PDF - Bridge - |
) Update from View CDOT PDF - Bridge
| Set Fence from Fit All wd | [ CDOT PDF - Hydraulics

|e Set Fence from Fit Master 1 CDAT PDF - F{.ail

== Apply Print Style CDOT PDF - Right of Way

Cold Print Attributes CDOT PDF - F{l:ual:!wa}r

Pen Raster Options - CDOT PDF - Tra.fjﬂ.c :
P ;“TD Plotting CDOT POF - Ut!l!t!es {AI! C.chur] p ¢

= CDOT PDF - Utilities (Existing Color)
(Wi Hidden Line Removal Ful CDOT PDF - Utilities (Proposed Color)
Pape  Preferences - - CDAOT PDF (Coler)

] a

Total area: 7x11in.

[Lendzcape | [Send to printer =

Print Scale and Position

Scale: | 1.0000 Q
Size: | 17.000 11.000 |in.

Origin: | 0.000 0.000 in.

Ej Print (CDOT_Roadway - PDF_High Quality.plicfg)

File Settings Resymbolization

Tin. fpa 1 O
Iﬂm;:wodlﬂn—[ﬂ;ﬁ; <

tyy Printer and Paper Size
("¢ CDQT PDF - Roadway | ..
U5 CDOT Default Printer - ROW
¢ CDOT POF - Bridge
T& CDOT PDF - Draft Quality
T/ CDOT PDF - Hydraulics
T# CDOT PDF - Rail
U/ CDOT PDF - Roadway
U5 CDOT PDF - ROW
U5 CDOT PDF - Traffic
U5 CDOT PDF - Utilities [AIl)
¢ CDOT PDF - Wtilities (Existing)
U5y CDOT PDF - Utilities (Proposed)
Select printer driver configuration file...

:

B Show design in pr
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Currently, there are several CDOT printer drivers available. The printer drivers control
plotting devices, plot sizes, pen tables etc. The standard plot size for all bridge drawings
is 11x17. The default pen tables assigned to the different pdf options print all bridge
levels in black/white. If a color print is desired, the detailer will go to Print > PenTable >
Attach and select one of the color pen tables available. (see Fig. B.9-2) The available

pen tables are dependent on the version used.

M Select Pen Table File - Ch\Workspace\Workspace-CDOT_V8i\5tandards-Global\MicroStation Tables\Pen',

Look in: | Pen
I= Mame
'Lr';d &?CDOT-UHL_CDMF-F’EHTEME

Recent Places

¥ CDOT-TRAF-PenTable
Bl CDOT-PenTable
L CDOT-Shading_GrayscalePenTable

o 7

Desktop {8: CDOT-ROW-PenTable
— B CDOT-ColorPenTablewithVellowtoRlack
u=nll ¥k CDOT-ColorPenTable
Libraries L COOT-ACAD
A
Computer
= 1)
“
Metwork
File name: CDOT-UTIL_Color-PenTable

] mv

Date modified

8/22/2013 2:16 PM
7/5/2013 &:52 AM
7/3/2013 11:22 AM
1172772012 3:42 PM
11/27/2012 3:42 PM
1172772012 3:42 PM
1172772012 3:42 PM
11/27/2012 3:42 PM

Type

MicroStation Colo...
MicroStation Colo...
MicroStation Colo...
MicroStation Colo...
MicroStation Colo...
MicroStation Colo...
MicroStation Cole...
MicroStation Colo...

\

75 &

Size
15 KB
T6 KB
TS KB
14 KB
18 KB
13 KB
13 KB

3KB

Files of type:

’AII Pen Table Files ("tbl;” ctb;” sth)

v] [ Cancel ]

Fig. B.9-2 Pen Table Selection
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Printing 3D Isometrics

When isometrics are printing in color and the cache is lost or red, a configuration
variable may need to be changed (at least temporarily). The variable is
MS_REF_NO_CVE_LOAD. By defaultitis setto 1. Setting it to 0 and closing and
reopening file should fix the issue. This variable may affect how other 3D operations
work so should be reset to 0 after printing is accomplished. This variable may be found
in the settings and configuration variables. This may change in the 2024 configuration.

Open

Recent File

‘Wpublic\Bridge Common'003 R1 Design 02244001 Active Projects\24

Settings Configuration Settings
Save Settings
S (.\‘.#,‘.I Configuration Variables Edit, d
Close
Tools “I’ | Configuration Assistant Migra
[z
Settings
Settings
s ﬁ Customize Add a

ﬂ Configuration Variables : User [Personal]
File
Category Search
All Variable Name Description Level Flags
Elea”ssh Detection MS_REF_MEWLEVELDISPLAY Mew Level Display WorkSpace
Colors MS_REF_NO_CVE_LOAD Disable I.:.a.:li,g of CVE references
Data Files MS_REF_VISEDGE_ATTACH_STATE Reference Vi s!ble Edges default Attachme... Work5pace
Database MS_REMAP_CSVFILE Remap CSV File WorkSpace
Design Applications MS_RENDERLOG MS_REN[_JERLOG o Sy:tem
Design History MS_REMDERVIMATERIALS W7 Material Compatibility Undefined
DWG/DXF MS_REPORT_QUTPUT Report Output . WorkSpace
Engineering Links M5_RESOLVESCMNAMECOMNFLICTS Shared Cell Mame Conflicts Undefined
Extensions M5_RFDIR Rgferences . . WorkSpace ~
File Saving MS_RIBBONCOMPOMNEMNTPROVIDERS Ribbon Component Providers Addin List System [
. . MS_RIEBOMNDIR. Base Path for Ribbon Definitions Undefined

f:feglfph" Coordinates MS_RIBBONPREFS Ribbon Preferences File WorkSpace g
Macro Recorder MS_RIEBONPREFSSEED Ribbon Preference.s Seéd File Syste_m . [
Markup MS5_RIBBONRSCLIST bebon ResourceF.lle List Application
OLE MS5_RIBBOMNXML RIbeDI"I XML File List . System ~
Operation MS5_RIBBOMN_MAXBUTTOMLABELCHARS Maximum charactersf?r aribbon button ... Undefined  ws
Point Cloud M5_RIBBON_NUMEXPANDEDTASKGROUPS N.umber of expanded ribbon groups on A.. System
Primary Search Paths MS_RIGHTLOGICKE Right to Left Chars Undefined ~

- MS_RMENCTEL Right Menu Celor Table Undefined  ws
Printing
Protection Expansion Detaile
QuickVision 0 F this-
Raster each (
Reference
Randarinnllmanar aneailal
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B.10 Minimum Electronic Standards for ORD/OBM Drawings
See Chapter 3.10 and 3.11 for best practices.
B.11 ORD Things that are Good to Know

1) A practice that seems to work well for copying from one file to another: Reference
in the item to be copied, select and copy the element of interest. You can detach
the reference when you're finished with it. WARNING!!! Do not copy intelligent
elements from ORD files to OBD/OBM files or vice versa. This may cause
corruption of the files.

2) The drawing border should be placed at 0,0,0. A trick for finding this location is to
take the following steps:

o select the “Place SmartLine” tool,
o data on the beginning point,

o typep,

type “0,0,0” (zero, zero, zero, including commas), click enter,

O

data end point.

o

You will have created an arrow (of sorts) that points to the 0,0,0 coordinate.
Consistently placing line work at this location will help preclude the loss of
drawings in the vast expanses of MicroStation.

3) When adding dimensions it is helpful to open the Dimension Styles window
(Element\Dimension Styles) so that you can make changes on the fly in placement
and symbols.

4) Draw line work in “default” model and change the model name to “linework”. The
default model is the Master model, that can’t be deleted by mistake. If the Bridge
seed file is used, the linework model is already set up as the default.

5) If menus/windows disappear off your screen or are halfway off, making them
unusable, change your screen resolution to a different setting, reposition the
menu/window and then go back to default screen resolution. To get to the screen
resolution, right-click the mouse in your desktop screen.

6) When the Sheet Border is created using 1” = 17, and the Annotation Scale is locked
ON and is 1”=1", life is good and text is always the right size for the drawing.

ORD COMPATIBILITY BETWEEN VERSIONS — LINE STYLE UPDATE
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B.12 3D Stuff
1) To create a solid from shapes
a) Stitch shapes into a mesh in modeling/mesh tab
- ==
(@ e
] |
Medify | Stitch Split De
Facets |into Mesh| Mesh |
b) Convert to smart solid in solid utilities
Solids Surfaces Mesh Content Analyze Constraints Utilities Drawing Aids Collaborate cbar Help
NPPCH HITISP@oI® # I % Qe
Linear Extrude Extrude Thicken Revolve = Cut Fllet Cha mf Hole Protrude Shell Swep Imprint Tp Sp Edit Modify Tr Delete A
Solid Along . Edge = Face Face Feature Solid S \d Dlt ect Piece~ % v

Create Solids Features Modify Features Solid Utilities

o — . === = . N . RS — —

2) If solids don’t merge with the merge command, you may need to convert them to
smart solids. Common extrusion commands sometimes create parametric solids
which are more difficult to deal with.

3) For printing issues of 3D isometrics see Section B.9

B.13 Handy Tools

1) A tool exists to set superscript and subscript to 75% of the text height attaining
approximately a text height similar to 05_ENG-100 for the superscripts and
subscripts when used. The default is 30% which is generally too small for

Iegibility
Brldge CEII Cell E
Tools = Libraries = Selectors - Eleggts
Misc Tools Bridge Cells

Set Superscript Subscript to T0%

2) Several detailing tools exist which can be accessed from the Bridge Tools drop
down. These include:
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T .

Bridge Cell
Tools = Libraries = %
—~  Place Steel &

[ Steel Parameters

4  PipeEn

d/Breaks

7 (Caisson Break Line

a) Place Steel — This tool will place a cell or linework for most steel shapes.
Several libraries are included in the library. Many old WF sections are included

as well that have been used on CDOT bridges.

F

Section Table wsLRFDw3 -
Type:  Struct. Tubing i
Marne: HS520%12X.625 -
Hatching: Mone * @ Create Cell .
i Place Sect steel?d = > |
usAlSC21
Secion Tabid |+ usLRFDN3
Type  Struct. Tubing i
Marne: HS520X12X.625 -
Hatching: Mone * B Create Cell |
: Misq  W-3hape =
HP-5hape
M-Shape
C-5td. Channels
MCZ-Misc. Channels
L-Angles .
& Place Sect WT-Tees = >
MT-Tees
5T-Tees
b Struct. Tubing
Std, Pipe
Hatching: Mone * B Create Cell

b) Pipe End/Breaks — This tool allows breaking linework to show different types of

end breaks and mid-breaks for for several shapes.
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& = A ﬁk

Bridge Cell Cell

Tools - Libraries = Selectors= |

—- Place Steel : Cells

[ Steel Parameters
A/ Pipe End/Breaks

Caisson Break Line

+ |l I S

c) Caisson Break Line — Adds curved end breaks for round sections

3) Other tools (TBD)




