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Introduction

This training manual is intended for Transportation Engineers, Engineer Assistants, Transportation
Specialists, and Design Technicians that are planning to create 3D models of existing and future bridges
using OpenBridge Modeler (OBM).

OpenBridge Modeler is not a design tool, it is only a modeling application. This manual will not go into the
details of the design and analysis applications included in OpenBridge Designer (OBD).

The training is broken into sections:

e Interfaces - Covers the OBD and OBM Interfaces

e Create Bridges one element at a time. — Covers the steps to place the different bridge elements.

e Create Bridges using the Bridge Wizard - Covers the instructions on how to use the wizard and
finish the bridge after placement.

e Place Excavation — Demonstrates the excavation tools.

e Place Riprap - Demonstrates the linear templates tools in OBM.

e Generate Reports - Covers the different reports included in OBM.

e Create and Modify Bridge Templates - Shows how to modify and create templates.

e Plan Production — Shows how to use the plan production tools in OBM.

e Interoperability — Shows how to transfer to the design and analysis applications included in OBD.

For questions about the content included in this manual please contact bridge3ddesign@txdot.gov.
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Interfaces of OpenBridge Designer and OpenBridge Modeler
In this section the user will review the OpenBridge Designer and OpenBridge Modeler interface.

OpenBridge Designer Interface

If OpenBridge Designer is not used, please skip to page 7 or the next section to learn about the OpenBridge
Modeler interface.

e Open OpenBridge Designer from the Desktop shortcut or the Start menu.
e The welcome page: In this page the user will have three options. Open a file, create a file, and login

to ProjectWise (the user must first log-in to ProjectWise, if the files to be opened or created, are

stored in ProjectWise)

Press this to open existing OBD files
stored locally or in ProjectWise

]
Fir
QpenBridge Designer CE 2021 Release 1
i Fragn
m- UgenBridge Designer
CORMECT Edtion
+ || B3
Bairena Moms Pl Preaprc s
Press this 1o create new OBD Press this to login to ProjectWises
files locally or in Projectiise (thie neads ta Be dans bafars

epening or creating files)
e Login to ProjectWise using the ProjectWise button. Make sure to NOT enable the auto-login option as
this will cause possible inconveniences in the future. The datasource used for trainings is Training

and the Authentication is always set to Bentley IMS.

Y

Browse MNew File ProjectWise

| P& ProjectWise Log In ®

Datasource: lm Login |
| B Authentication: IBentley M5 LI Cancel |
|

User Name: I

Password: I

1 [ Remember me (use autoJogin next time)

AR

OpenBridge Designer/Modeler Training Manual | 4



Once logged in, press the Browse button, and navigate to Documents\ 25 - CHS\Design
Projects\XX-BRG300\4 - Design\Bridge\ and open the OBD Interface.obdx file.

Note: The XX in the project name will be replaced by the user’s first and last name.

7 Swbect Robcar *

o ety wal T
Corainuc o Schedue
Correipadere

Er e
Errvirarwmerial

= o]

SO

weeixdh
Marites e Fied
Mcelarind

L

Mo Ervaew

P Sef

uppar g Datuments -

FHEEHEHTEEEHEEHEETD

e it proec teamaonine. com: TUDO TR Diocumeniy | 16 - D6 Deeg ~

Lo ] con

o BIM Workflow: This workflow is used when the user wants to strictly manage all models
using OpenBridge Modeler. In this workflow the user is not allowed to add LEAP or RM files.

fle

OpenBridge Designe
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Fele Mot Creaoed’ Mlodeding Analyies
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o Standalone: This workflow is used when the user wants to create OpenBridge Modeler files.
Fromm OBM the models can be exported to LEAP or RM Bridge. The models can then be
analyzed and designed. Model changes done in LEAP or RM will not be pushed back to OBM.
In this workflow the user can select the Analysis group to add LEAP or RM files without
having an OBM file first.

OpenbBridge Designer CE 2022 Releass 1

Whocielang
srerlyun
T =, ¥ Wil P o
__-.x= ULAF B |
I ot R oo iy b
i vt
LBAS B |
i S p—
m T —
l S Brkige = 2

o Drawings: The Drawings button is only available in the BIM workflow. This button provides
previews of drawings generated using the plan production tools in OBM. OBD will list all
sheets created within the same OBM file when the Drawings button is pressed. For
modifications to the sheets, the user needs to launch OBM and make the necessary
modifications there. Please note that the TxDOT workflow separates the OBM File from the

drawing and sheet files and this button may not be used.

o At the lower right-hand section of the OBD dialog box the user can find the ProjectWise Log-

in status.

ProjectWise Status: Logged Out ProjectWise Status: Logged In |
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OpenBridge Modeler Welcome Interface

When the user opens OpenBridge Modeler from the OBD interface the user will first see the Welcome

page.

Open OpenBridge Modeler either by pressing the OpenBridge Modeler button in OBD or by

double clicking the OpenBridge Modeler icon in the desktop or start menu.

m\ OpenBridge
Modeler

fcon in OpenBridge Designer

Ican in Desktop (Standalone QOBM}

When prompted, login to ProjectWise, the datasource used for trainings is Training and the

Authentication is always set to Bentley IMS.

A" ProjectWise Log In

Datasource: |

~| [_teain |

Authentication: | Bentley IMS
User Name:

Password:

[JRemember me (use auto-ogin next time)

b Cancel

o Left Side Section: In this side of the welcome page, OBM will list the recently used
WorkSets. The name of the WorkSpace assigned to the WorkSet is listed above the WorkSet

name.

Note: The history will not be populated when working in ProjectWise.

Recent WorkSets
:]= TXDOT
S 032601056

:]= TXDOT
Sl Work

:]= TXDOT
3 BridgeTemplates

JE TXDOT

M XDOT WorkSet Te mplate

g X007
3 Curved Bridge

:]: TXDOT
2 FM1971

:]= TXDOT
3l NewWorkspace
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Right Side Section: In this side of the welcome page, OBM will report the properties of the

selected WorkSet.

Note: The ProjectWise properties here refer to the ProjectWise 365 project, which is not the

same as the ProjectWise Explorer application that is used in TxDOT.

Properties ~

Marme TXDOT Bridge Training
Description

‘WorkSpace TXDOT

01 DISTRICT ABER

02 COUNTY

03 CONTROL

04 SECTION

05108

06 HIGHWAY NO.

07 FED. RD. DIV. NO.
08 FEDERAL AID PRO)
09 PROJECT MANAGE

ProjectWise Project Properties
Ne project attached.

Show All Properties

Middle Section: In this area of the welcome page, OBM will keep track of the previously

opened files within the WorkSpace and WorkSet selected. In this section the user can also

open existing files using the Browse button or create new files using the New File button.

Note: The file will appear if the user remains in the same OBM session and while the

WorkSet is not changed. This may be lost if the WorkSet is changed, and the user will simply

have to use the Browse button to open existing files.

OpenBridge Modeler CE

WorkSpace  WorkSet

Recent Files

B || 5

TXDOT ~ TXDOT Bridge Training ~

You haven't opened any files recently. To browse for a file, start by clicking on Browse.

Browse Mew File
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OpenBridge Modeler User Interface

The OpenBridge Modeler interface is shared by MicroStation CONNECT Edition, ProStructures CONNECT
Edition, and OpenRoads CONNECT Edition. The interface is now a ribbon-based interface leaving behind the
Toolbox interface; however, toolboxes are still accessible for use.

The Ribbon is categorized by Tasks. This guide we will go over the OpenBridge Modeler task interface.

e Continuing from the previous section, press the Browse button and navigate to Documents\ 25 -
CHS\Design Projects\XX-BRG300\4 - Design\Bridge\Bridge X\ and open the OBM
Interface.dgn. Accept the workspace reload when prompted and let the file load.

o The File Tab or Backstage View: In this tab the user can access the “"New”, “"Open”, “Save”,
“Save As”, “"Save Settings”, “Print”, “Export”, “Import”, etc. The user can also find tools such
as “Batch Convert”, “"Batch Process”, “Packager”, and “"Compress File”, etc. Finally, the user
may also find “User Settings”, “File Settings”, and “Configuration Settings”.

Bowiss Fr— = Ly
I—
| m—— o= =
g i Fep—
. J— Prisi
[ 1] . -~
o & e
Opan
Recen Fibes Fod Wik | S T 7 y—
S - —
P e b | L . e
e —
- =

o The Home Tab: In this tab the user will find all the tools to perform the activities of the Task

=

[
-
[

selected. For this training manual we are focusing in the OpenBridge Modeler task, so the
tools available in the Home tab are the tools to create and modify bridge models. The ribbon
is separated by sections as follows:
= Primary: This section contains the Reference, Raster, and Point Cloud attachments;
Level Display and Level manager; Models; Key-In, Accu-draw, and Cells tools;

Element Properties; and Explorer tool.
. et (e Rarporty and rpwes
auill=§ @iy roe

Expierar h"’:" Ll :l-.'I»:I Level  Proparts “f“ =

Minages e

b FRrrenie L Kyom
Explersrt B e banagr X ¥ oggin Accebuw
L] D Pownt Clowdi 2 s B Ay Coornso
Lo T PN TS - B Srend Vaan
W\ 2 Cols
W Markg
55 Cwish

Waradires Lrit

Note: Usually the icons will be small, but for this example the size was set to large.
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Selection: This section will contain the Cut, Copy and Paste which work with the
clipboard. The section also contains the Select all, Select None, Select by Attributes,

Place Fence and Fence manipulation tools, and Element lock and unlock tools.

- - - - R - =
et =y | fi\ rh £ Paste -
e s LS B o
Select Select Select By Fence |qock Unloc Bring Cut Copy

Al Nene Attributes Tools to Front

Selection

Note: Usually the icons will be small, but for this example the size was set to large.

Bridge Setup: This section has all the tools to setup a new bridge such as import
geometry, add new bridge, add new unit, set the bridge alignment, set the bridge
terrain, move bridge, and the add multi-unit bridge. In addition, the Bridge Wizard is

also located in this section.

A% Import ~ T Add Unit £ Terrain
A Bridge Wizard %4 Alignment % Add Multi-Units
Ty Add Bridge % Move
Bridge Setup
Support Line: This section has all the tools for the placement and manipulation of

support lines.

/¢ Place =

):;{ Maove

## Modify

SupportLine
Superstructure: This section has all the tools to place the superstructure of the
bridge. Different tools become available when specific types of bridges are being

modeled.

3 Place Deck I Place Beam Place Stiffeners Place Shear Studs Closure
Place Advanced Dec ‘L-' Place Diaphragms [] Place Cross Frames = Assign Superelevation # Report

H Beamn Layout Place Steel Tubs Place Field Splices Place Segmenta Constraints

Superstructure

Substructure: This section has all the tools to place substructure elements including
excavation around footings, bearing pads and seats on abutment caps and interior

bents.

gﬁ Place Pier [ Place Custom Abutment ré;ﬂ Place Excavation
c_':] Place Abutment [,;:’ Place Wingwall
‘ﬂ' Place Custom Pier €@ Place Bearing

Substructure
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= Accessory: This section contains all the tools to place ancillary structures such as
traffic barriers, 3D cells for luminaries, overhead structures, and signs.
gzo Place Point

“\_ Place Path
Q Place Barrier

Accessory
= Approach Slab: This section has the tools to place approach slabs and sleeper slabs.
These tools require additional templates for the sleeper slabs.

¢
&
&
Approach Slab
The Civil Tab: In this tab the user will find all Civil tools needed to create a bridge geometry.
However, it should be mentioned that all civil geometry should be created using ORD, this
tab is strictly used to open dynamic views such as Cross Section or Profile views, and to
open optional geometry reports such as Horizontal and Vertical reports, and Cross Section
reports. The ribbon is separated by sections as follows:
= General Tools: This section contains the tools to import and export geometry, apply
and remove feature definitions to civil geometry, and the reporting and analysis

tools.

A Import/Export * 45 Civil Accudraw
%5 Design Elements = % Geometry Report =
W Standards = Civil Analysis =
General Tools
= Horizontal: This section has all the horizontal geometry tools. These tools are the
same found in ORD. However, the number of tools is limited to what is needed to
create a bridge. Additionally, these tools can be used to create riprap elements
around abutments.
/" Lines = I Offsets and Tapers < Modify =
O Ares = X ReverseCurves = Complex Geometry ~
+ Point * =L Spirals ~
Horizontal
= Vertical: This section has all the vertical geometry tools. These tools are the same
found in ORD. However, the number of tools is limited to what is needed to create a

bridge. Additionally, these tools can be used to create riprap elements around

abutments.

HB Open Profile Model [~ Lines ~ |== Element Profiles ~
3 Set Active Profile |— Curves ~

[~ Profile Creation * | Complex Geometry ©

Wertical
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Superelevation: This section has all the superelevation tools. These tools are the
same found in ORD. However, the number of tools is limited to what is needed to
create a bridge.

(7 Create ~ & Superelevation Report
By Calculate ~ %= Open Superelevation View

g Edit -
Superelevation

Cross-Sections: The only tool available in this section is the Dynamic Cross Section
viewer. This tool works the same as it does in ORD.

“# Open Cross Section View

Cross-Sections
Terrain Model: This section has all the terrain tools. These tools are the same found
in ORD. However, the number of tools is limited to what is needed to create a

bridge. Additionally, these tools can be used to create riprap elements around

abutments.
& by
A Bo
& 0

erimnn Miodel
3D Geometry & Template: These sections have the tools that can be used to create
riprap elements around abutments when used along the horizontal, vertical, and

terrain tools. These tools are the same found in ORD.

2 =

[

2

3D Geometry  Template

=\

The Utilities Tab: In this tab the user will find the interoperability tools which are used to

transfer data to the analysis and detailing applications. Here the user will also find the

import/export tools, templates tools, item types tools, and more. The ribbon is separated by

sections as follows:

Interoperability: This section has the tools to export and read-in the bridge
information to and from LEAP and RM Bridge applications.

LEAP LEAP RM ProStructures
Bridge Concrete »  Bridge Steel ~  Bridge » v

Interoperability
Import/Export: This section has the tool to export and import superstructure and
substructure templates, and to export the terrain model to different formats.

> &

Templates Export
N Terrain

Import/Export
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Libraries: This section contains all the different template libraries used by OBM, in
this section the user will create the different Deck, Beams, Barriers, Interior Bents,
Abutments, and more templates used to create a bridge.

2 Decks J]_ Columns {:I Abutments : Material o Connection [,1 Connector Angles
5]' Barriers £ Footings [;:’ Wingwall x Stiffeners 5’5 Shear Studs
I Beams @ Piers & SleeperSlab 14 Cross Frames f:@ Splices

Libraries

Parametric Cell: This section contains the tools to map variables of parametric cells
to select OBM variables and to tag certain elements of parametric cells as structural
elements.

<
<y

Variable Assign
Mapping Tag

Parametric Cell

Generative Component (GC): This section contains the tools for variable mapping for
all generative components in OBM.
g A
R oY

Import  Variable
GCP File Mapping

GC
Accu-draw & ACS: These sections have the Accu-draw toggle and the auxiliary
coordinate system tools, these tools are the same as found in the Drawing task and

in MicroStation.

F:3 "Q‘:» S g-;\:,ﬁ

Toggle Define  Wove Rotate Select
AcciDraw anACS™ ACS ACS ACS T
AccuDraw ACS IF]

Item Types & Reports: These sections have the item types that can be attached to
elements of the OBM Model and the report tools to create reports used in the item

types.
Yo % [F ¥ @

Attach Detach Picklist Import/Export | Reports
ltem  ltem

ltem Types T | Reports
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The Reports and Drawings Tab: In this tab the user can find the plan production tools,
reporting tools and other MicroStation tools such as measure, place line, and drawing scales.
The ribbon is separated by sections as follows:
= Bridge Reporting: This section has the tools needed to create different types of
reports for different structural elements of the bridge(s), in addition the user can
create quantities report and input reports.
B B o e

Cuantities Input X0
Report Report CE Bearing Seat

Bridge Reporting
= Drawings & Labels: These sections contain all the tools to create drawings. Part of
the tools are specific to OBM but the other tools are the same found in the plan

production tools of ORD and MicroStation.

¥ oo B @ #£ i om A0 2 A

Dynamic  Settings Substructure Typical Place Mamed Adjust Element Drawing Civil
View By Station Section Named Boundary Boundaries Profile Named Bo... Annotation~  Model Annotation » Labeler
Drawings Labels &~

= Drawing Scale, Measure, and Placement: These sections have the same tools found
in the Drawing task in OBM, ORD, and MicroStation. These tools can be used to

change the annotation scale, place 2D/3D elements, and measure elements.

i

A | qm=ap || 00— /D-/O'+'IZ'
- = [ ]
US Survey Foot Custom ACS == é % o /El Clva -
S S Inch - | 8B — Measure Measure Measure Place Place _ Arc
urvey ne =20 Distance Radius  Angle r..'.% Smartline Line Tools~ /\:F A~
Drawing 5cale Measure Placement

The View Tab: This tab is common in all applications and tasks, and it has the same tools on
all applications used in TxDOT. The user can find view manipulation tools, saved views, view

clipping tools, and view navigation tools.

HaY 1 [mm il = . G,

& R PR 9880 w G T # e

Vlew ppl Wlndol;v Foom  Fit = @ @ @ Lens  place E%] ’ -P-I-a-ce Clip &

Attributes D|5p|a).r g’tyle Area CQut  View S} @ = @ = éﬁ Type™ Camera %@ Named Boundary ‘-folume 3
Presentation P Tools Camera Named Boundaries & Clip

% 0 O &3 OO Bm2345678

Create  Update Saved Copy Cascade Tile Arrange View Pre Next Al = '

Saved View ‘u‘|pew Settings Sav %Fuyew |eﬁ¥ J Size N N Dtk
Saved Views Window View Groups ]

The Collaborate Tab: This tab contains tools to connect the project with an iTwins project, to
check the integrity of the model with clash detection and to markup or annotate the model

during reviews.

4

Associate 5
Project to Wo... to

e MM =AO

Clash  Previous Mext  Place Place Cloud
Detection Clash Clash = Label Mote by Points

Collaboration Clash Detection Markup Tools
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o TxDOT Custom Tools Tabs: These tabs will contain specific tools targeted only for TxDOT
use. These tabs will only be found in the Drawing task because this task is common on all
applications. Some of these tabs include Axiom, WinCore and possibly custom tools.

IDrawing v I' “HE R L =

Home View Annotate Attach Analyze Utilities Drawing Aids I Axiom Wincorel Mesh

o Axiom Tab: To import Excel, Word, and Powerpoint data into 2D drawings only.

22 B B&F o
7z £ = &7 om
Microsoft Paste from Paste Edit Manage List Paste Office
Office Importer  Excel or Word from Chart all Links = Info Paste Settings
User Faverites Teols Edit - Settings

o WinCore Tab: To be used in 2D drawings only.

4

Wincore

Load Data

For additional information on the individual tools consult the OpenBridge Modeler help documents here:
OpenBridge Modeler Help (bentley.com)
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Creating Bridge Models — One element at a time.
Now that we are familiar with the OpenBridge Interface we will proceed to create a new Bridge Model
without using the Bridge Wizard. This section will use a workflow that strictly saves the files in ProjectWise
and the local environment will not be used. In this section we will be creating one Precast Model and one

Steel Model to review all the tools.

Note: This section will not guide the user on how to create terrain files and 3D alignment geometry for the
bridges. The assumption is made that these files have been previously created by the Roadway group. To
learn how to create these files and more using ORD please enroll to the DES750: OpenRoads Designer for

Plan Development training in Peoplesoft.

Create a New OpenBridge Designer File

If OpenBridge Designer is not getting used, please skip to page 20 or next section to start with OpenBridge
Modeler.

e Close all sessions of OBM and then close and re-open OpenBridge Designer.

OpenBridge Designer CE 2021 Release 1

7 OpenBridge Designes
4 COMMELT Edition

i e b

e Login to ProjectWise using the ProjectWise button. Make sure to NOT enable the auto-login option as
this will cause possible inconveniences in the future. The datasource used for trainings is Training

and the Authentication is always set to Bentley IMS.

Browse New File ProjectWise

(@

Datasource: ‘Tramlng j Login
| | Authentication: |Bentley IMS hd Cancel
|

User Mame: ‘

Password:

H [~ Remember me (use autodogin next time)

AR
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Once logged in, press the New File button, and save the new OBDX file called TxDOT OBM

Training.obdx in the Bridge folder of the ProjectWise Training Work Area assigned to the user.

Skt Tokde =
E ot |
[,
L 00 -
S T ST
o Corarunon Fropm
5 % Dvngn Bramcm
% s e
el 0
o 1S
W -
L 3w
o 4
L G oy
o oL g
& Barsen
o
w Comciried
o Prrdaion
T e Gl |
i St Fai |
R e
- S | Select Earvr oo
L Batmrg el 8
[T Cormucion Shedin Cocument Canead [
& Corresordeon = x
o Do Hlarse [TaDT DM Tearwsy cbee ar
b Errrreris
B e [ |
e
iy Fie Mame:  [TD0T M Trwrang cbeks
L M G Fie
o Maceares Feoenat I
o P
i Par bmvms
L P e
: P\.::'l"mn.-* [
- = e |u'l'.|:| 1I |uﬁ1| l]
£ - Cnaanan
o B M il
e P Rwrded w
o iton gt e o ST ety 7 - D e |
o | e

Once the file is saved, select the Standalone Workflow.

Standalone File Groups s

BIM Workflow @ Standalone

Select the Add Standalone Group icon.

E OBD Training.obdx - OpenBridge Designer CE
File -

Standalone File Groups 4

BIM Workfiow @ Standalone

Add a group to begin
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Use a name that describes the type of work that is going to be stored in the group. For this training

use Precast Bridge Training.

OpenBndge Designer CE 2021 Release 1

Fabuliony Wiy Sy * ¥
[Ty —— =
AN g g
» =
Analysi i ianeiop
Openlitidge
Whoadihe
File Kot Cibited

Bumn spplication to begin

e Click the OpenBridge Modeler Button to run the application.

OpenBridge Designer/Modeler Training Manual | 18



Create a New OpenBridge Modeler File

When working in ProjectWise the workspace and workset is setup automatically, the section can be ignored,
and the user can proceed to create a new OBM file or to open an OBM file. For this training we will ignore

the workspace and workset and use the new file button because the training is stored in ProjectWise.

1. If OBM is open, close and re-open OpenBridge Modeler either by pressing the OpenBridge
Modeler button in OBD or by double clicking the OpenBridge Modeler icon in the desktop or start

menu.

ﬁ- OpenBridge
Modeler

fcon in OpenBridge Designer Icon in Desktop (Standalone OBM)

2. When prompted, login to ProjectWise, the datasource used for trainings is Training and the
Authentication is always set to Bentley IMS.

A" ProjectWise Log In

Qaiﬁsource:| v| | Log in |
Authentication: | Bentley IMS w Cancel
User Name:
Passward:

["]Remember me (use auto-ogin next time)

3. Once OBM is loaded, ignore the WorkSpace and the WorkSet area. Press the New File to create a
new OBM file.

Configuration OpenBridge Modeler CE

.+ B BExamples Configuration pace Workse

"T === Configuration for Bentley Example... - NT \ACM Alqw\/ /

. Custom Configuration IGNORE THIS SECTION

- ecen#files S < L S 7/

Manage Configuration You haven't opened any files recently. To browse for a file, start by clicking on Browse.

Recent WorkSets

II TXDOT EL a

I Work Browse New File

I‘ TXDOT
I New2DWorkflow
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4. During the file creation verify that the TxDOT_BridgeSeed3d.dgn seed file is selected and save the
file to the correct path as shown below.

e File creation method: No Wizard

e Browse to Documents\25 - CHS\Design Projects\XX-BRG300\4 -
Design\Bridge\Bridge X\

e Verify that the Seed is
Documents\_Resources \ClientWorkspaces\ TxDOT\ TxDOTConnect10.12\0Organizat
ion-Civil\TXDOT\_Bridge\OpenBridge Modeler\Seed\TxDOT_BridgeSeed3d.dgn

e Key-in the new file name Bridge_Model_01.dgn.

e Set the application to OpenBridge Modeler

e When prompted accept the reload of the workspace.

Document Creation Wizards o General
Folder
=
N Wizard Bridge X - | Change... Cancel
Vitiind

Document Apply
Name: |Bridge_ModeI_Dl.dgn ‘ ﬂ

[[] Make this wizard the default choice

Description: | TxDOT OBM Training - One Piece at a time |

File Mame: | Bridge_Model_01.dgn |

b . S T T S Application: Department:
S OpenBridge Modeler P | znonex ~

Source Document:
TxDOT_BridgeSeed3d.dgn - TxDOT_BridgeSeed3d.dgn

™ Seed... Import...

F
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Create a Bridge with Concrete Superstructure

1. Once the file is created, proceed to attach the geometry files and terrain file as references. These
files will be used in the creation of the new bridge.
Note: Only the horizontal and vertical alignments are required to create a bridge, but this training
will also utilize terrain files to refine substructure footings, excavation geometries, and rip rap.
o Attach horizontal and vertical alignments:
3D Corridor Modeling\ Geometry\US281_GEOM.dgn
Note: As instructed by DES750, the terrain should be attached to the geometry file and made
active there for the strip elevations to work, there is no need to attach the terrain as
separate file.
e Optional Attachment Edge of Pavements: 3D Corridor Modeling\ Geometry\US281_EOP.dgn
e Optional Attachment Superelevation shapes: 3D Corridor
Modeling\Geometry\US281_SUP.dgn
e Attachment Options:
o Model Name: Default
o Orientation: Coincident — World
o Detail Scale: Full Scale 1:1
o Live Nesting: 2

Model: |Default -
Logical Name:

Description: | Master Model

Orientation:

View Description
Coincident Aligned with Master File
Ceincident - World Glebal Origin aligned with Master File
Standard Views T 3
Brfarrmiey (% od Bumgun, & gl
Saved Views (none)
Mamed Boundaries (none) Foch  Fropatss
- g £ iy o wa S ; W e ods Bousdensr ¥
ot P 3 FleHese [T Lol Cirupret
P et i
Detail Scale: |Full Size 1=1 - YA [ (==
L o i
Scale (Master:Ref): [1.000000000 | : [1.000000000 - S o
Named Group: -
Revision: -
Level: -
Nested Attachments: | Live Nesting + | Nesting Depth: |2

Display Overrides: | Allow =
New Level Display: | Use MS_REF_NEWLEVELDISPLAY Cor
Glebal LineStyle Scale: | Master <

Synchronize View: |Volume Only =~
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O

attachments. Also, click File > Save Settings to automatically see the project extents when

2. Once all files have been attached, press the Fit View icon to fit the view around all

opening the file.

3. We need to set the GeoCoordinate system of the OBM file to match the GeoCoordinate definition of
the reference files. To do so use the Search Ribbon.
e Key in: Coordinate
e Select from the results: Coordinate System
e In the dialog use the From File icon
e Navigate to 3D Corridor Modeling\Geometry\US281_GEOM.dgn
e Select the appropriate Coordinate Systems and press OK.

e Once the correct Coordinate System is selected (shown below) close the window.

_Bridge.dgn |10 - VEDGN] - Openlid Ceordnas

A" Select Models b
Type 20/30 Name Description GCSMame  GCS Description
ey 01 ] Default Master Model  MOD-5P4204... NAD 1983 StatePlane Texas South C...
o P Default-3D MOD-5P4204... NAD 1983 StatePlane Texas South C...
& Geographec Coordinate System
= i I et
S =P z —I < >
Current oy Cooedinate Sydem Cancel
Mame b
Diaséaipica:
e

Werticsl Dt

B Geographic Cocedinate Syetem - b
e B S FF BN
Current Geographic Cesrdisate Syrtem
Marme:  BAOD: SR Feet
Descripticre  MAD 1983 Stateflane Teas Scuth Central §
Source  ESRI PRI [AnclEs]

Wertical Dstume  MAYDEE
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4. This dataset is used for other trainings in TxDOT, for this OBM training we will be focusing on the
US281 Southbound and Northbound Main Lanes Overpass bridge.

5. Enable the Terrain contours.
e Select the green boundary of the terrain.
e Open the properties dialog box.

m":'

-

5 L
Expl Attach ]
plorer piach

Is = , [,
E a5 5]

Prirnary
Note: The properties dialog box is used constantly in this training, it is recommended to dock the
dialog box around the working area. This is done by clicking and dragging the Properties dialog, then

choosing which side of the screen to dock to. This is shown below.

| Hid e F & p —— — Al T -
) k K A &
bl .
a [ | ]
Blrapert Lplgr o

M+ = B

nten Sl FTHITHTRE = = " AW G52 X =
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In the properties dialog box, locate the Reference section.

@1 Properties

4 ‘¢ Elements (1)
Fl Q Terrain Model: SH46_Existing_Terrain
b L2 Calculated Features

b Ay Source Features

General v
Infarmation v

Edge Method w
Calculated Features Display w

Source Features Display v
Reference ~ /
Override Symbology No ‘\
Feature -~

Feature Definition Existing Boundary

Feature Name SH46_Existing_Terrain
Extended v

In the Reference section, change the Override Symbology to Yes and the Override
Template to Terrain\Existing Contours.

@3 Properties —

4 % Elements (1)
4 A&y Terrain Model: SH46_Existing_Terrain
> g Calculated Features

» # Source Features

General

Information

Edge Method

Calculated Features Display

Source Features Display

: ME AR AIK JIE JIEK

Reference

Owerride Template  Terrain\Existing_Contours <
Override Symbology Yes

Feature -~
Feature Definition  Existing Boundary
Feature Name SH46_Existing_Terrain
w
Reference -~
Override Template FLLV=] e
Override Symbology| [ Survey ~
- Termain
Feature i Exigting_Triangles
Feature Definition " Paints

Existing_Boundary
i Existing Boundary Det ¥
Extended < b

Feature Name

Model

Manage Templates...
Last Modified
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Create the Bridge placeholder by selecting the Add Bridge button.

B¢ Import ~ T Add Unit £ Terrain
A, Bridge Wizard % Alignment T Add Multi-Units
G Add Bridge & Move

Bridge Setup

Description: US281 Southbound Mainlane

Structure Number: 15-046-0-0253-03-052 [This is the NBI Number]

Requires Road Alignment: False

Use Road Alignment For Stationing: False

Unit Name: Unit 1

Unit Description: 215.00’ Prestr. Conc. I-Beam Unit (45'-125’-45’)

Unit Bridge Type: Beam Slab (P/S or RC Concrete Girders)

Feature Definition: Bridge_decorations

Name Prefix: US281_SBML

Select the alignment for the US281 SBML, then accept by pressing the left mouse button

anywhere in the screen.

Has -

uni -

[T =) -

e
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e After the bridge placeholder is created, verify it appears in the project explorer. The user
can review the entered information by selecting the bridge or the unit in the explorer, the
information will appear in the properties dialog box.

. . Mg+ [0 4 3
Rl iT: o A, 1 - o
g B - 0 i W Explo Allach
Frea - = S ols~ B - o -
g =i
= v Primary
[EE—— -
me,
L -
s SR - |
r =

Note: To rename the bridge or unit, the user needs to right-click the element from the explorer
and select Rename. Other information can be changed in the properties dialog box while the
element is selected. When more than one unit or bridge exist in the file the user needs to make
that unit or bridge active to make changes. Bridges and units can be made active by right
clicking on the unit or bridge and selecting Make Active.

7. Set the terrain as active terrain for the bridge using the Terrain button.

b& Import = @ Add Unit &7 Terrain
4@;} Bridge Wizard a‘;ﬁ' Alignment Tl Multi-Units
% Add Bridge % Move

Bridge Setup

e Click on any part of the terrain boundary of the file to accept. Once the terrain has been

made active it will also appear under the bridge name in the project explorer.

- OpenBridge Model ~
QP
|5|.=a'.-’r>‘? P|,O= ¥
4 @ Bridge Model
» < Civil Data
4 1 Bridges
4 9 Eridge( US281_SBML) **
b Line: 5B_US281
Q SH46_Existing_Terrain @
e E’ Units
|4 r Unit1 :: Beam Slab Concrete-Girders Bridge

Note: If the terrain name does not appear, close and reopen the explorer to refresh the
contents.

e Additionally, set the terrain active to the civil features using the available civil tools in OBM.
Select the terrain boundary to accept.

Haorra Utsdabm

potrbrpost - Covll Aol Do e
g Elirririti * @ Gavmetey P [ sl
rudaedy 2 Ciedl Arabpii o Ly

Geraial ook St Terain Modd 1
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8. Next, we need to add the SupportLlines. SupportLines define the locations of the start/end of the

bridge and the substructure abutments/bents. Return to the Home tab, press the down arrow next

to the Place button in the SupportLine section and select the Multi tool.

;‘:"\f Placl = 7 Place ¥ O Plz
4 Move ¢ Middle Point
2 . ;eﬁ Parallel
Modi
# Modify _A Mk <:
SupportLine

Skew Angle: -10°00°00”

Length: 70 [this is for the support line]

Start Station: 14+18.00
End Station: 16+33.00

Number of SupportLines: 4

This will require 3 clicks, 1 for start station, 1 for skew, and 1 for end station.

In the Place Multi SupportLines dialog

Change the support line names to reflect the type of support (e.g. Abutment #, Bent #)

Change the span lengths as shown in the image below

Span 1: 45°
Span 2: 125’
Span 3: 45’

A" Place Multi SupportLines
2 MName
1 Abutment]
2 Bent2
*(3 Bent3
4 Abutmentd

Station
14+18.00
14+63.00
15+88.00
16+33.00

Angle

-10°00'00"
-10°00'00"
-10°00'00"
-10°00'00"

Span Length
0.0000
45,0000
125.0000
45.0000

x
Length Horizontal O...
70.0000 0.0000
70.0000 0.0000
70.0000 0.0000
70.0000 0.0000
OK Cancel
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Press OK once all changes are completed. Press the right button of the mouse to end the

place multi support line tool.
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Knowledge Tip: If the support lines need to be modified, press the Modify button of
the SupportLine section of the ribbon.

/¢ Place ~
):g Mowve
77 Modify

Su ne

Knowledge Tip: If the user needs to insert a span, this can be done by adding a
support line in between the existing supports lines using the Place > Middle Point

tool from the SupportLine section of the ribbon.

/% Place ¥ <> Pla
/4 Middle Point@
;Qﬁ Parallel i

_ &b Mut

Knowledge Tip: A bridge can also be created with the Add Multi-Units button, this
will allow the user to place a new bridge and define multiple types of units and spans.
This tool merges the Add Bridge and Place Support lines into one.

M et = TF AddUnit 28 Terrsin

4 Bridge wizard "X Alagnement T Add Mus. Lins

W) hdd Aridge T Mewe

Bridge Setup

e User needs to provide Bridge Description, Bridge Name Prefix, Start Station*

e User needs to know the span lengths, beam types, skew angles.

*The station input does not work. The user will have to eyeball the start station then use the

Move SupportLine tool to move the bridge to the correct station.
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Once the SupportLines have been placed, the next step is to place the deck.
Note: If multiple units exist in the bridge, the placement of any bridge element can only be

performed on the active unit. The active unit appears with a green icon W unit in the project
explorer.

e Press the Place Deck button in the Superstructure section.

2 Place Deck eam
;' Place Diaphragms || Place Cross F

@ Beam Layout

Superstructure

e In the Place Deck dialog box.

o Template Name: Standard Templates\TxDOT Decks\Bridge Deck [ '~ ‘]
o Add Constraints: True
o Analytical Deck: True

o Deck Material: Tx Deck [ ‘]
o Deck Breakbacks: 0 [zero]
o Name Prefix: MainDeck-Unit1
Note: Deck breakbacks are only needed for skews greater than 15° and usually the
start and end values are set to 2.000.
e Select the first and last SupportLines, a single click per support line. Be sure that the
support line gets highlighted. Click one more time to accept and the Variable Constraints

window will open.

Deck
Template Name

Start Station Offset

B Horizontal Offset
fertical Offset
Add Cansiraints
hord Tolerance 000
Max Dist Between Sections 2808
Analytical Deck
Deck Breakbacks
Left Start Breakback Distance  [0.0000
Right Start Breakback Distance [0.0000
Left End Breskback Distance
Right End Breskback Distance [0.0000
Material

Deck Material
Build Order

Build Order
Feature

Feature Definition

Name Prefix

z = =\ EEE EEEEEE
g 8 g &
2 g g 8
g 8 8

g g
g

< A
2

s > > > >

Data Paint to Continue
Deck:Add Constraints | i
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e Four columns are shown on the left side of the dialog: variable name, active, default, and

errors.

Variable Active  Default  Errors
LT Width_LaneT -13.0000

Rotation By Angle® 00°00'00"
Rotation By Slope” 00000

RT Slope_Lane -0.0200
RT_Width_Lane1 13.0000

Thickness 07083

e The default column shows the values that were used to create the template, these fields
cannot be changed.

e To modify the template, select the variable name, then toggle the active check mark. The
right side of the dialog will show a table.

g B - - 100 el Dack (U7 Shoges: Lamsl Dl - LSS
Wbl Aatier Delml v
(ST
¥ .- e 2t e et e it & W Fupiria e b
i Rt Y ]
Lousoa fyps  CTT  Wem S Owisecs b Dlnimecn - pevnc =il [e——

e To add rows to the table the user needs to press the green plus sign

e Use the information below to define the following variation constraints.
o LT_Width_Lanel: -23 [Start to End]
o RT_Slope_Lanel: +2% [0.02][Start to End]
o RT_Width_Lanel: +19 [Start to End]

Irsftrraal Sl Ersd
’ Fram [ ST T —
= T . - Lenagits Viakae (-

e - XX (K 0 il 4 o ol
o e
Ty " SRR
L T SR e i (ol
Riwl o T LR S et [t & Vo [Htdered & T Vi
" - LT Ling Vahuar [ .

[ Auiive  Delmdi  Erven R
nt L x
- « s coprt.rn r g 4 =
[— - D000 -
BT Spa flen - . o shinem e B ] [N
o | v e - . EH———
_- Lean® . o = I [ Longil . Wik e

Click OK to apply the changes and close the Variable Constraints window.
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Knowledge Tip: In addition to SupportLine, the variations to the deck can also be
applied by ratio and by station.

Mode: |Supportline N

Supportline
Ratic By Span

Relat tation

e
Locauon

r

e SupportLine Mode uses the SupportLine selected in the Fromfield as the start limit, if a
value is provided where the zero is, the variation will start that far from the support
selected. For example, the image below shows variable starting 30" from the Abutment1.

Mode:  Supportline v 30 " From | Abutmentl o "Il'

e Ratio by Span Mode uses a specific span selected as the overall span length and the
value provided is a ratio of the total span. For example, the image below shows a variable
applied to 15’ of Span 1 [15'/45’=0.33333].

Mode: | Ratio By Span v 0.3333 ratic of  Abutment1 - Bent2 v +

Note: This option is not recommended to be used for decks, this is usually used in
Beams and Cross frames.
e Station Mode uses a station to determine where a section of the variation will start.

Mode: | Station v 14+33.00 0

Note: Any portion of the deck before the starting station will be using the default values.

e The start and end values are the values that the user needs to provide. For example, the
image below shows a slope transitioning from -2% to +2% only in Span 2 (Bent2 -
Bent3).

= Relative . . Interval Start End e
Location Type Location From Start Distance  End Distance Length Value Value Transition
Supportline 0.0000 Abutmentl -0.0200 -0.0200 Linear
Supportline 0.0000 Bent2 -2.0000 0.0200 Linear
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Note: If a row was added by mistake, simply select the row (highlighted in blue) and press

the Delete Selected * =¥t

. If the deck variables need to be modified, select the

deck and in the properties press the SELECT to Edit button [ ‘] next to the Variable

Constraint field.

Enplorer TR 0x
ki Fite w
OpenBridge Madel A

O @R,

|x.l-'-."~ Bigw
4 o W Badgel US2E1 SEML) I
B Line SB_USHE
By B _Tvisting_ Terrain
o EF'LIm‘.:
a o TP Ueit] = Bmam Siab Concrene-Giedwrs Bridge =
4 R Decka
+ 23 ManDieck-Unitl
B teom Lavouts

B B Growpd

Properties (OpenBridge Model)

4[] Selection (1)
+ 2 MainDeck-Unit1

Selection Y
Name MainDeck-Unit 1

General ~
Bridge Structure # 15-046-0-0253-03-052

State Element Number 12
MEI Element Number 12

Syncld 1cae36c8-8e03-48fa-bbab-0l
Feature S
Feature Definition Deck
Deck Y
Mame MainDeck-Unit 1

Description

Template Name Bridge Deck

Analytical Deck True

Start Station Offset 0.0000°

End Station Offset 0.0000°

Horizontal Offzet 0.0000°

Wertical Offset 0.0000°

SELECT to Edit

Chord Tolerance 032871

Max Dist Between Sectic 3.2808"

Wariable Constraint SELECT to Edit

Paint Control SELECT to Edit

Top Surface Area 9033.5612 5q."
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Knowledge Tip: The cross slopes and deck width can also be applied by using the
ORD elements such as edge of pavement lines and superelevation shapes when

available.

To apply the cross slope using a superelevation shape, use the Assign Superelevation

tool.

The user will click on the cyan boundary of the superelevation shapes, then reset to
accept selection. Once the superelevation shape is selected, the user will need to click

on the deck element to apply it and a superelevation table will appear, press OK to
accept the changes.

If a warning appears, simply click yes to continue.

The lane outside offset does not match with the
superelevation point x value--—Ves to continue,

To apply the deck width using point controls, select the deck and in the properties,
dialog locate the Deck section, in that section find the Point Control and press the

button to edit [ - ‘]

Deck -~

Name Deck
Description
Template Name  Bridge Deck
Analytical Deck  True
Start Station Offset 0.0000°
End Ststion Offsst  0.0000"
Horizonts| Offsst  0.0000°
Vertical Offset 0.0000°
Template SELECT to Edit
Chord Tolerance  0.3281°
Max Dist Between Se 3.2808"
bla.Consiraizt SELECT 4o Edit
I Point Control SELECT to Edit I
orom——— =

In the point control dialog, the user can control the different points of the deck with
elements created in ORD or using the civil tools in OBM. The points can be control
horizontally, vertically, or both. To add a point control, select the direction from the
drop-down menu, then click the Select button to identify the plan element in the

screen. Once identified the plan element name will appear in the Path column.

1 S -

wrw
I - CETEE
| b “arem

=

wre

(=

When the user finishes making the selection press the Apply button to apply all
changes and then press Close to close the dialog box.
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10. After the deck is placed press the right-click button to end the deck placement tool, the next step is
to place the beam layout. To do this press in the Beam Layout button, and then identify the limits
of the deck using the SupportLines, like what was done in the step before.

2 Place Deck I Place Beamn ace Stiffene
Place Advanced Dec {( Place Diaphragms [ Place Cross F
HBeamLayout Place Steel Tubs Place Field 5

Superstructure

Input the following values into the Beam Layout window:
e Span 1 [Abutmentl - Bent2]
o Number of Beams: 6
o Edge Distance: 3.000
o Equal Edge Distance: True
o Same Beam Start/End Values: False
o Click Apply.
o Beam Start - SL Offset(*): 3.000
o Beam Start - Skew Ends: True
o Beam End - SL Offset(“): -3.000
o Beam End - Skew Ends: False
e Span 2 [Bent2 - Bent3]
o Number of Beams: 8
o Edge Distance: 3.000
o Equal Edge Distance: True
o Same Beam Start/End Values: False
o Click Apply.
o Beam Start - SL Offset(*): 3.000
o Beam Start - Skew Ends: False
o Beam End - SL Offset(“): -3.000
o Beam End - Skew Ends: False
e Span 3 [Bent3 - Abutment4]
o Number of Beams: 6
o Edge Distance: 3.000
o Equal Edge Distance: True
o Same Beam Start/End Values: False
o Click Apply.
o Beam Start - SL Offset(“): 3.000
o Beam Start - Skew Ends: False
o Beam End - SL Offset(*): -3.000
o Beam End - Skew Ends: True
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e Once completed press Validate to verify the input and Save to save the beam layout.

RN
Il
(]

|||
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Knowledge Tip: If different spans have the same beam layout, you can save time

inputting your data with two methods:

1. Define your data for one span, then set it as the Default Span using the drop down
on the left of the Beam Layout window. Check on Set All To Default option to apply
the default Beam Layout data to any other span with the Use Default option
enabled.

Default Span | Abutment1 - Bent2 -

¥ Set All To Default

Show Cverhang Lengths (')

5 Use
pan Default

o [povtmentt e
Bent2 - Bent3 v
Bent3 - Abutmentd |

2. Define your data for one span, then select all with Ctri+right click. Copy the data

with Ctrl+C, select another span, then paste the data with Ctrl+V.

it s . ey

g 1 el Ot T s e Ty 1 Bl B O T i
- asar mems |- (=

= et
B - v - R — o
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Note: If you add additional beams, select the data input box for any column and press Enter
to apply that value to all of the rows.

-

Default Span  Abutmentl - Bent2 - Mumber Of Beams g8 -
Set All To Default Same Beam Start/End Values Advanced Bearing Defini
Show Overhang Lengths () BEAM START
5 Use
pan Default

Spacing (") Method SL Offset (") .

Abutment1 - Bent2 Beam # Name 0.0000 Normal ~ 3.0000

[ e ]
>

Beam-L | 3.0000 Normal 3.0000
Bent3 - Abutmentd .
2 Beam-2 | 51429 Normal 3.0000
3 Beam-3 5.1429 Mormal 3.0000
4 Beam-4 | 51429 Normal 3.0000
5 Beam-5 | 5.1429 Narmal 3.0000
Beam-6 51429 Mormal 0.0000
7 Beam-7 | 5.1429 Normal 0.0000
8 Beam-R | -3.0000 Mormal 3.0000
Default Span | Abutment1 - Bent2 b MNumber Of Beams 8 .
Sat All To Default Same Beam Start/End Values Advanced Bearing Defini
Show Overhang Lengths () BEAM START
5 Use
pan Default :
. e Spacing (') Method SL Offset ()
._Ab“tme““ - Bentl [ E— eam# Name 40000  Mormal ~ [ 3.0000
> (1 Beam-L | 3.0000 Normal 3.0000
Bent3 - Abutment4 .
2 Beam-2 | 5.1429 Normal 3.0000
3 Beam-3 | 5.1429 Normal 3.0000
4 Beam-4 51420 Mormal 3.0000
5 Beam-5 | 5.1429 Normal 3.0000
Beam-6 | 5.1429 Normal 3.0000
7 Beam-7 | 5.1429 Normal 3.0000

8 Beam-R | -3.0000 Normal 3.0000

Note: If the beam layout needs to be modified, select the beam layout and in the properties

press the SELECT to Edit button [ E”] next to the Pattern field.

Expilewer TREx
14 File w
OpenBridge Model ~
O e.
|.\'.-.=-..J- [JF-30l Properties (OpenBridge Model)

o W Bidis Madsl 4 [ Selection (1)

¥ L Civil Data + B BeamlLayout

4 oF P Brudges

& o P Bridge US2E1_SEML) =

» . Line 5B USZEN
By SRAE_Fuitting_Terrain

o P unies

b W2 Deds
4 o [l Beam Layouts

-+ B Beambayout

o o P Unie] = Beam Slas Concrate-Girder Rrdge **

Selection ~
Name BeamlLayout

Beam Layout -~
Eridge Structure 15-046-0-0253-03-052
MName BeamlLayout

SELECT to Edit [
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Knowledge Tip: For beams that require multiple bearing pads the user will need to

define the multiple pads in the Beam Layout dialog box.

M

¥ Same Beam Start/End Values Advanced Bearing Definition

Number Of Beams 6 -

e The user will need to provide the number of bearing pads required, and the spacing in
between their center lines of the pads.

BEARINGS

Number Spacing || Transverse
Required () Offset ()

0.0000 0.0000
0.0000 0.0000
0.0000 0.0000
0.0000 0.0000
0.0000 0.0000
0.0000 0.0000

The user can also match the beam report generated by BGS, the user can change the
Method to Along Skew, and the Spacing Reference for the first and last beams
will be set to Alignment.

e  BGS reports the location of the first beam in relation to the alignment along the CL of
the bent, regardless of skew. The user can take this value and enter it as a negative if
located to the left of the alignment looking upstation or positive if located to the right of

the alignment looking upstation to the beam 1 spacing field.

pming WO T e Lk

: - i g Bt i

TITE
ERESRRG;

e The last beam spacing will be the TOTAL minus the distance to beam 1. (i.e. 32.000 -
26.000 = 6.000) and this will be entered as a negative if located to the left of the
alignment looking upstation or positive if located to the right of the alignment looking

upstation.

Beam-4 7.9012 Normal 3.0000 v Another Beam

e . FURER L E

e For the rest of the beam spacings, the user can enter the spacings as reported by BGS.
In OBM it only allows to enter the spacings of the interior beams, with respect to the
previous beam, so the last spacing reported in BGS will be omitted.

SLOMS [T Shew Ends
1.0000 -

Beam ¥ Name Is?ﬂw lalic byl

Spacing Reforomior  [Boam
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11. Once the beam layout is placed the next step is to place the beams. Press the Place Beam button.

€20 Flace Deck X Place Baam

e haphisgrms [x] Place Cross Fr
B G Lo
ptrRrchant

el

e Custom: True
e Use Beam Rotation: False [Only required for non-plumb beams]
e Click on the beam layout created in the previous step, then one more left click is required to

accept the selection.

4“g§ Place Beam ...

Default Type ~
Custom
Orientation L3

Use Beam Rotation O

Build Order ~
Build Order 1

Feature ~
Feature Definition Girder ~
Name Prefix Beam Group

Follow Deck Edges ~

Follow Left Deck Edge [
Follow Right Deck Edge []

In the Beam Definition dialog box.
e Beam Type: Custom
e Haunch Start: 3.5”
e Haunch End: 3.5”
e Start Template: Beams\Standard Sections\TxDOT\Tx Girders\Tx54
o Different End Template: False
e Material: Tx I-Girder
e Apply To All Beams: True [Located at bottom left corner of dialog]

e Press the OK button to accept the beam definition.

i Y =%, —

v

Note: If the beams need to be modified or reviewed, select the beam group and in the

properties press the SELECT to Edit button [ ‘] next to the Beam Definition field.

OpenBridge Designer/Modeler Training Manual | 40



12. The next step is to place the substructure, we will start with the interior bents and then the

abutments. To start press the Place Pier button of the Substructure section.

@Place Pier Place Custom Ab
{j Place Abutment [;? Place Wingwall
ﬂ Place Custom Pier € Place Bearing

Substructure
e Template Name: MultiColumn\ TxDOT\Interior Bent for TxGirder and Similar [ ‘]
e Cap Length Adjustment: Deck and Aligned

e Cap Material: Tx Interior Bent Cap [ = ‘]
e Column Material: Tx Column [~ ‘]

e Footing Material: Tx Drilled Shaft [ - ‘]

e Name Prefix: Bent2

e Select the support line for the interior Bent #2 (be sure it gets highlighted), then reset
(right-click) to accept selection. An additional left click is required to accept the elevation

constraint selection as “No”.

J% Place Pier - *
Solid Placement -~
Template Name
Integral O
Horizontal Offset Build Order -~
Cap Length Adjustment Fier Cap Build Order
Edit Elevation Constraints [_] Column Build Order
Material A Footing Build Order
Cap Material Tx Interior Bent Cap Conerete Pad Build Order
Column Matoria — Pile Build Order
Footing Material Tx Drilled Shaft Feature ~
Concrete Pad Material l:l Feature Definition
Pile Material l:l Name Prefix
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e This bent does not require additional changes, but if the deck had a crown, we would change
the bent cap to match the crown.
e Repeat these steps for the Interior Bent #3, just change the name prefix to reflect the bent

number.

Knowledge Tip: Column lengths, drill shaft lengths, footing, ear walls, and footing piles
are all controlled in the template’s variable constraints. To access the variable
constraints, select the bent and open the Properties dialog, then select the SELECT to

Edit [~ ‘] of Substructure Template. The user can also control the column lengths by

selecting the SELECT to Edit [~ ‘] of Elevation Constraints, in this section the user
can also change how the top slope of the cap is drawn: level, parallel to the deck, or

crowned.

One important thing to mention is that the column spacing is calculated from the nearest
column when the Auto Spacing option is selected in the template, this works fine for 3
columns, but for anything greater than 3 columns it is recommended to manually enter
the spacings in inches.
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13. The next step is to add the abutments, to start press on the Place Abutment button of the

Substructure section.

@ Place Pier [, Place Custom Abu
&2 Place Abutment [ Place Wingwall
ﬂ' Place Customn Pier @ Place Bearing

Substructure

e Template Name: PileCap\TxDOT\Abut for TxGirders and similar with DS up to 15

deg skew [ ‘]
e Apply Skew To Solids: True
e Conform BackWall With Deck Top: True
e Edit Elevation Constraints: False
e Orientation: Start
e Cap Length Adjustment: Deck and Aligned

e Cap Material: Tx Abutment [ ‘]

e Pile Material: Tx Drilled Shaft [ - ‘]

e Name Prefix: Abutment1

e Select the first support line (be sure it gets highlighted), then reset (right click) to accept
selection. An additional left click is required to accept the elevation constraint selection as

“NO".

. Build Order -~

Pier Cap Build Order

1
At = Column Build Order 1
Dach And Ngred Footing Build Order 1
babraasl #  Concrete Pad Build Order 1
o Ml T Spnamand Pile Build Order 1
Coboe Mgieray
. 2 Feature -~
ey Vsl
e — Feature Definition Abutment_concrete_piles »
Tida Bpiw Fr Dellad Salt Mame Prefix Abutment 1

e Once the abutment is placed select the abutment, and in the properties press the SELECT

to Edit [ - ‘] in the Substructure Template field.
o Back Wall Depth: 70” [Bearing Seat (1.25"”) +Pad (2.75"”) +Beam (54”) +
Haunch (3.5”) +Deck (8.5”)]
o Back Wall Vertical Offset: 70"

[ Cheek Walls  Piles

Sl SupportLine Alignment Abutment Cenl

Cap Length () 26,0000
Pile Cap Depth (7] 30,0000
Pile Cap Width (") 42,0000
Back Wall Depth (') 70.0000
Back Wall Width (1) 12.0000
Back Wall Herizontal Offset () 9.0000

Back Wall Vertical Offset (7) 70.0000
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o In the Piles tab press the Pattern Layout and change the number of columns to 4,
then press the Generate Piles, then press OK to accept the change.

o Pie Patters Liyot

Longiuding Angle  Tressecre dngle  File Length (1
M Lt Dtane (11 Bap Distance {7

o Press OK again to accept all changes to the Abutment 1.

Knowledge Tip: The drilled shaft spacings are calculated based on the abutment
length, when the abutment is placed on a skew, it is recommended to enter the
correct abutment length to see the drilled shaft spacings in the Pile Layout dialog
box. In addition, when the tip elevations are different per drilled shaft the user
needs to toggle the Manual checkmark to enter the pile length of the individual
piles. The Longitudinal and Transverse angles are used when the piles are battered,

and the angles can be changed from degrees to ratio by changing the Angle
Display option.

Back to the properties section, account for an approach slab atop the abutment backwall by
changing the BackWall Vertical Offset From Deck Top to -..13 (13”) or -1.08333".
Note: [dot dot is a shortcut to the sub units in this case inches]

Substructure Placement Rule

Elevation Constraints SELECT to Edit
Substructure Template SELECT te Edit
Lpply Skew To Solids True
- -
Back\wall Vertical Offset From Deck Top -1.0833"
Z s
Harizontal Offset -2.0308'
Langitudinal Offset 0.0000"
Cap Length Adjustment Deck And Aligned

Note: Similar as all previous bridge elements if things need to be changed the user can

access all geometry and elevation constraints via the properties dialog box.
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14. Next, we will place the abutment 1 wingwalls using the Place Wingwall button from the

Substructure section.

@Place Pier [, Place Custom Abutm
-:':-j Place Abutment [2 Place Wingwall
ﬂ Place Custom Pier €3 Place Bearing

Substructure

e Place Left Wingwall: True

e Template Name: Wingwall\ TxDOT\ Wingwall with Cap and DS [~ ‘]

e Orientation: Normal/Skewed

e Vertical Offset: ..70 [70” = 5.8333"]
e Align with Abutment: False

e Transverse Offset: 0.7500

e Align with FFBW: True

e Parallel to Alignment: True

e Use Slope from Profile: False

e Place Right Wingwall: True

e Vertical Offset: ..78.5 [ 78.5” = 6.5417°]

e Align with Abutment: False
e Transverse Offset: 0.2700
e Align with FFBW: True

e Parallel to Alignment: True

e Use Slope from Profile: False
e Wingwall Material: Tx Abutment [ ‘]
e Footing Material: Tx Abutment [ = ‘]

e Pile Material: Tx Drilled Shaft [~ ‘]
e Name Prefix: Abut1l-Wingwalll

Left Wingwall Placement ~ Right Wingwall Placement -~ Material »~
Flace Left Wingwall Place Right Wingwall Vingviall Material
Template Name | Template Name 1| Fosting Material
Orientation Nomal/Skewed ~ || Orientati File Material
Vertical Ofsct Vertcal Ofst Build Order ~
Align with Abutment ] Align Vith Abutment O
Transverse Offset Transverse Offset Vingwall Build Order
P " Footing Build Order
Parallel To Alignment Parallel To Alignment File Bule Order
Use Slope From Profile  [] Use Slope From Profile  [] I o
Adjust Height to Backwall [] Adjust Height to Backwall [] Feature Definition
Compute Length O Compute Length O MName Prefix Abut 1-Wingwall1

e Select Abutment 1, left click to accept and place, then right click to end operation/reset.
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Once

the wingwall is placed select the wingwall, and in the properties press the SELECT to

Edit [~ ‘] in the Wingwall Template field.

@)

(¢]

(¢]

In the Wingwall tab change the Height to 5.8333 or .. 70” and the Length to 18
[3 * 5.8333]

000

In the Footing tab change the Footing Length to 18.
2= -

Rectangular lsolated ~ ~

Footing Length () 120000

Faoting Height () 300000

Footing Width ()

2.0000

Note: The wingwall and footing get clipped automatically to avoid overlapping with
the abutment.

In the Piles tab press the Pattern Layout and change the Left Margin to 162 [
18 x 12 x 0.75] and the Right Margin to 54 [ 18 x 12 x 0.25], then press the

Generate Piles, then press OK to accept the change.

I sngiins e Tepmaeerur hogin Pl kg [

Press OK to accept all changes to the wingwall.

Repeat the steps on the other wingwall.

Knowledge Tip: Like the abutment pile layout, the piles for the wingwall can be
controlled individually when the Manual checkmark is enabled. Everything else
works the same way as in the pile layout dialog of the abutments.
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e Back to the properties section, adjust the Transverse Offset to a value to aligns the
wingwall closer to the edge of the abutment.
Note: This offset is often miscalculated in abutments with a skew, so adjustment is

required.

e Once done making the adjustments to the first wingwall repeat the steps on the second

wingwall. Some adjustment will be required with the offset values.

15. For abutment 4 we will use a parametric cell to illustrate the differences between using a template
vs a parametric cell. To start press the Place Custom Abutment button in the Substructure

section.

@ Place Pier Place Custom Abutment
3:_] Place Abutment [,;J Place Wingwall
ﬂ' Place Custom Pier €8 Place Bearing

Substructure

e Cell: Abut for TxGirders and Similar with DS [ ‘]

e Active Angle: -00°00'00.00001" [This slight angle defines which direction the
abutment is pointing for the start or end of the bridge, Positive (+) Start, Negative
(-) End]

e Cap Length Adjustment: Aligned

e Ignore Support Line Skew: True
e Cap Material: Tx Abutment [ ‘]
e Footing Material: Tx Footings [~ ‘]

e Pile Material: Tx Drilled Shaft [ - ‘]
e Name Prefix: Abutment4
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6(!9; Material N
Solid Placement #  Cap Material T Abutment
Cell ... | Footing Matenial
Type Parametric Pile Material
Active Angle [-00°0000" |
¥-Scale [1.0000 | Build Order *
Y-Scale [1.0000 | Fier Cap Build Order |1 |
7-Scale [1.0000 | Column Build Order K |
Herizontal Offset [0.0000 | Footing Build Order £ |
Vertical Offset [0.0000 | Bite Build Order [ |
SupporiLine Offset [0.0000 |
Cap Length Adjustment |,'-‘c.|igned ~ | Feature *
Ignore Support Line Skew Feature Definition |ﬁb|_rtmer|t_concretejilee ~ |
Analytical Properties [ Name Prefix | Abutment4 |

Select the support line for Abutment #4, then press once again anywhere to accept the
selection and place the abutment.

Now that the parametric cell is placed, we will adjust the geometry of the custom abutment
to fit the bridge. Select the abutment, then navigate to Selection in the OpenBridge Model
hierarchy.

e V@Suppor‘ts
b v & Pierl
b v @ Pier2
4 v f CAbutment 4
4 V@Custom

PR
< Selection
Locate the Variables section in the properties and modify them.
o Skew Angle: -10
o Left Cross Slope (%): -1.5894 [using analyze point to find elevations at CL
and Edge of Deck {(1167.54-1167.18)/(23*Cos(10))}*100]
o Right Cross Slope (%): 1.5894
o Roadway Width: 40
o Backwall Height: 5.0074 or ..60.0888
o Abut DS Overhang: 3*
o Abut DS Qty: 4
o Wingwall Length: 18

o All other variables should remain unchanged.
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Variables ~

Skew Angle  -10°00°00.00"
Left Cross Slop -1.5894
Right Cross Slc 1.5894
Roadway Widtt 40.0000
Abutment Cap t 2.5000"
Abutment Cap ' 3.5000°
Backwall Heigt 5.0074"
Backwall Thick 1.0000"
Abut DS Overh 3.0000
Abut DS Diame 3.0000°
Abut DS Length 150000
AbutDSGty 4
Approach Slab’ True
Approach Slab 1.0833°
‘wingwall Lengt 18.0000
‘wiingwall \width 1.0000°
‘wingwall Cap' 2.0000
‘wingwzll DS D 1.5000°
wingwall DS L 150000
Cantilevered W False
wingwall DSQ 1

Note: Allow a few seconds to let the parametric cells take the new changes before making

another variable change. Left and Right are in relation to the front face of backwall, not the

alignment.

Note: If the abutment appears in the wrong direction, navigate to the custom abutment in

the hierarchy of the explorer, and then go to the Rule Property section in the properties

dialog box. Adjust the following values.

4 V@Suppor‘ts
> ~ § CAbutmentd

@)

Active Angle: 180 [if necessary to correct the longitudinal abutment

orientation]

16. Once the parametric cell is place, we will proceed to add the bearing pads and bearing seats. We will

do this using the Place Bearing tool from the Substructure section.

gﬁ Place Pier

c,J:_j Place Abutment
ﬂ Place Custom Pier €9 Place Bearing

[ Place Custom Abutment
[& Place Wingwall

Substructure

e The information used for the bearing pad and bearing seats comes from a combination of

the standard drawings IGEB [Table of Bearing Pad Dimensions] and BIG-40 [Bearing Seat
Details].

@)

©)

¢)

Bearing Type: Cube

Cube Width, W: 1.75 [21"]

Cube Depth, D: 0.666 [8”]

Cube Height: 0.2292 [2.75"]

Orientation: Girder

Has Pad or Plate: False

Has Bearing Seats: True

Seat Min. Thickness: 0.095 [1.15” — Min thickness is measured at the edge of
seat]

Seat D1: 0.75 [fwd dimension from bearing line to edge of cap]
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o Seat D2: 1 [bk dimension from bearing line to cap cl]

o Seat W1: 1.5 [half bearing seat width]

o Seat W2: 1.5 [half bearing seat width]

o Seat Orientation: Girder

o Back Offset: -1.000 [-1 x Cos (Bent Angle) for Interior Bents] (0 for start
abutment)

o Ahead Offset: 1.000 [1 x Cos (Bent Angle) for Interior Bents] (0 for end
abutment)
Note: These are set both to 0 when a single seat and pad is required on the

support, like is needed for continuous steel beams.
o Pad or Plate Material: Miscellaneous > Neoprene Bearing Pads [~ ‘]

o Bearing Seat Material: Tx Bearing Seat [ ‘]

£ Pusce Basnng Unsar W, Path -
o a | Back Dl
Esareg Typm Celle Shoad Dot i
Calton Ve 1 7500 Hateriad -
s D, [ Fad or Pl Mens “dpmgrera [,
T et .E252 Searry Wntens
g e . By Sl Mg N s
Teragd Pasd [ Beeel Flate Ll Build Order -
R ol Pl B &
Bearing Sest A| e Bt Ouder
toe Bawing Savl Eaam Seet Fusid Jre
Mhectial Simpad Cog Fealwie -
cetied g Sdcped Boareg Semty P, oy
Sl e, Thacliroirih imra Profs Begry
et 01 3 THIG
St LJ
St W1
Sl W 1 5000
ot Cirernitgtes et

e Once all settings have been defined the user can select all the support lines to which the
settings entered apply. Press the right mouse button then the left mouse button to finish
placement.

Note: The Back and Ahead offsets are different for Abutments and Bents, see the applicable
Elastomeric Bearing standard for additional information.
17. Once all the abutments, bearing pads and bearing seats are in place the next step is to place the
approach slabs. We will do this using the tools in the Approach Slab section.

PN

@

&

Approach Slab

e Using the Place Approach Ref Line tool, we will place the reference line that indicates the
end of the approach slab on both ends of the bridge. Before starting this command make
sure Accu-draw is activated.

o Skew Angle: 0
o Length: 100

o Location: Start
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@)

First, click the Place Approach Ref Line tool and then hover the mouse over the snap

intersection point of the inside of the wingwall and the SupportLinel at the start of
the bridge.

[ Skew Angle
Length 98.4250

-
Horizontal Offset 0.0000
[ Offset From Supportline |3.8792
Locaion
Direction Mode -~
Feature -~
Feature Definition Approach Reference Lin+

Name Prefix Approach Reference Line

Next press the O (letter) key on the keyboard to set the origin for Accu-draw. Then
press R and then E. Then click a point further along the wingwall to set the angle of
the Accu-draw.

Enter Location

AbutT-Wingwall01 | Line
Level: OBM_Abutment_Wing\/all

[ Meve Origin
[ Update Current ACS

Finally, Type in -20 for the Y value in the Accu-draw menu. This is the required
distance for the shorter end of a skewed approach slab per TxDOT Standards. Next
click in the window three times, once to confirm the 20’ offset, once to place it, once

to confirm the 100’ length of the Approach Reference Line.
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QS
+

H
-+
i

Enter Location

[] Move Qrigin
[] Update Current ACS

e Use the Place Approach Slab tool to place the approach slab element between the
abutment support line and approach slab reference line.

o Location: Start

o Template Name: Standard Templates\TxDOT Decks\Approach Slab [ ' - ‘]

o Add Constraints: True

o Sleeper Slab: False

o Approach Slab Material Name: Tx Approach Slab
Optional

o If the approach slab is placed on top of the wingwalls, the user can enable the option
Sync with Deck and the approach slab will match the width of the deck and the
breakbacks if any.

o Press anywhere in the screen to accept all inputs and to place the approach slab.
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Approach Slab
Location
Syne with Deck

Template Name

Start Station Offset .0000
End Station Offset .0000
Horizontal Offset .0000
Start Vertical Offset .0000
End Vertical Offset 0.0000

Add Constraints
Chord Tolerance 1000
Max Dist Between Sections .2808

al=l=l & AIRIRIRIEI=E
'g =

a

L

%)

&

&
< »

Sleeper Slab

Approach Slab Breakbacks

Material

1>«

Approach Slab Material Name | Ty Approach Slat

o Inthe Variable Constraint dialog box, change the Left and Right widths as indicated
below:
= LT _Width_Lanel: Start = -22; End = -22
= RT_Width_Lanel: Start = 18; End = 18
= RT_Slope_Lanel: Start = 0.02; End = 0.02
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T e P T i
[T P e —

= - - e - L e T s
i wral s . - Lo almm Tpger e ¥ el (el | el el " ¥

o Press OK to accept all changes.
Note: Users can adjust the Cross Section Distance value with the slide bar at the bottom of

the window. Shown below.

[ R
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e Use the Place Sleeper Slab to place the sleeper slab under the approach slab.

@)

Place Start Sleeper Slab: True

Template Name: Sleeper Slab\TxDOT\5 Foot Sleeper [ E”]

Conform with Approach Bottom: True

Sleeper Length Adjustment: Approach Slab and Aligned

Place End Sleeper Slab: False

Material Name: Tx Sleeper Slab

Click anywhere in the screen to accept settings, and then press again to place sleeper

slab.

% Place SleeperSiab - x Placement of End Sleaper Slab -~
Placement of Start Sleeper Slab A Place End Slesper Slzb )

Place Start Sleeper Slab =] Veriical Dffset From Sizb Bottom [0.0000

Templzte Name W‘ Material Py

Horizonial Offaet [0.0000 | Material Name [TxSeepersan | .|

Longitudinal Ofiset [0.0000 | _

Conform Back Wall With Approach Top [ ' Buiootey =

ok Gl Ao 9 Build Order [

Edit Elevation Constraints a Feature A

Sleeper Length Adjustment |ﬁpproad1 Slaband Migned |» | Fenture Definition [prers‘l-nh | |

Apply Skew To Solids |} Name Prefix [sieeper Siab ]

18. Repeat all steps in step 17 to place the approach slab at the end of the bridge. The approach reference

line and the approach slab will both need End instead of Start in the settings boxes to be properly

placed. Also, -20’ offset will be positive 20’ at the end of the bridge.
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19. Once the approach slabs are completed, it is time to place the needed traffic barriers. We will use the
Place Barrier button from the Accessory section.
gi‘o Place Point

"\ Place Path
[:; Place Barrier

Accessory

e In the dialog box
o Template Name: Barriers\TxDOT\_Rails with Solid Walls\SSTR_R [ ' ‘]

o Barrier Material: Miscellaneous > Traffic Barrier [ ‘]
o Pay Unit: Linear Unit
e Left click on the main slab to select the deck to place the barrier, then Right click anywhere
in the model to complete the selection, finally Left click to accept placement.
e In the Path Selection dialog box, press the Select Guideline from List button.
e Select the EOP_R from the list as the placement guide for the barrier.

e Press OK to accept path, then press OK again to finish placement.

H Pah Sohriten

o (=0

e Repeat steps for the left side and on the other slabs using the appropriate barrier template.
For approach slabs a Horizontal Offset of -1 or 1 is required if the approach slab is inside
the wingwalls.

e Multiple slabs within the same unit can be selected, for example the user can select the 2

approach slabs to place the left or right barriers at the same time.

20. This concludes the creation of the Southbound bridge model with a concrete superstructure.

Some final notes:

Build Order: This variable appears on all elements placed and is used for RM Bridge to create the
construction stages when the engineer plans on doing the analysis of the bridge there. There is no
other purpose for it in OBM, so no Build Order values were adjusted during the previous steps of this
training manual.

Materials: Like Build Order, the material is used when the engineer is planning to transfer the model

to RM for analysis. In addition, the material is used to define the unit of measure for an element and
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the cost per unit of measure. When using OBM to generate reports, it is important to set the correct
material to every element. More about the material creation will be covered in the libraries section of
this manual.

Labels: All text labels are controlled by the annotation scale used, the annotation scale can be

changed in the Reports and Drawings tab.
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Exercise #1 - Create the Bridge model for the Northbound Main lanes.

Save a copy of the file used up to this stage. This is done by navigating to File > Save As, select No Wizard
then provide the following information.

e Name: Exercise_01.dgn.
e Description: Precast Concrete Exercise #1

Using the acquired knowledge so far create the model for the Northbound Main Lanes bridge in the new file

using the following information.

e Bridge Name: US281 Northbound Mainlane

e Bridge Type: Beam Slab (P/S or RC Concrete Girders)
e NBI: 15-046-0-0253-03-053

e Start Station: 14+35.06

e End Station: 16+50.06

e 3Spans: 45 -125-45

e Left Width: -19

e Right Width: 23

e Left Cross Slope: -0.02

e Right Cross Slope: -0.02

e All other information is the same as the Southbound bridge.

e Once the exercise is complete return to the Bridge_Model_01.dgn file to continue training.

Note: It is optional to use the Edge of pavements provided and the superelevation shapes
provided. Also, it is optional to use parametric cells for the abutments.

This concludes the creation of the concrete girder bridge models.
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Create a Bridge with Steel Superstructure

This section will focus on the steel part of OBM, all other elements are the same as the previous section.

Steps that are repeated such as the Add Bridge, Support Lines, Supports, Bearing seats, Wingwalls, etc. will

not be covered in depth as it was done before, only the required information for the tool is provided in each

step.

1. Continuing in the Bridge_Model_01.dgn file.

2. Create a new bridge with the following information.

3. Place the support lines with the following information.

4. Place the deck with the following information.

&g Add Bridge

Bridge Name: US281 Northbound Mainlane

NBI: 15-046-0-0253-03-053

Requires Road Alignment: False

Use Road Alignment For Stationing: False

Unit Name: Unit 1

Description: 215.00’ Steel Beam Unit (45°-125"-45")
Bridge Type: Beam Slab (Steel Girders)

Name Prefix: US281_NBML

Select the Northbound alignment.

p‘i‘ Place ~

Skew Angle: -10°00°00”
Length: 70

Start Station: 14+35.06
End Station: 16+50.06
Number of Support Lines: 4
3 Spans: 45’ - 125" - 45'

2 Place Deck

Template Name: Standard Templates\TxDOT Decks\Bridge Deck [ = ‘]
Add Constraints: False
Analytical Deck: True

Deck Material: Tx Deck [ ‘]

Deck Breakbacks: O [zero]

Name Prefix: MainDeck-Unit1

Left Width: -19

Right Width: 23

Left Cross Slope: -0.02

Right Cross Slope: -0.02

Hint: Use the superelevation shapes and edge of pavement lines. Refer to Knowledge Tip on

page 33.
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5. Place the beam layout with the following information.

6. Place the beams on the beam layout using the following information.

E] Beam Layout

Left Overhang: 3.0’
Right Overhang: -3.0
Number of Beams Span 1 and Span 3: 6

Number of Beams Span 2: 5

BEAM START SL Offset: 3”

BEAM END SL Offset: -3”

Skew Ends: Only Beam Start at Abutment and Beam End at Abutment

I Place Beam

Built-Up: False
Start Cut Orientation: Vertical

End Cut Orientation: Vertical

Name Prefix: SteelBeams

/5 Place Bea.. —

Default Type -~
Built-Up O

Orientation -~
Start Cut Orientation Vertical ~
End Cut Orientation  Vertical w

Build Order -~
Build Order 1

Feature -~
Feature Definition  Girder ~
Mame Prefix SteelBeams

For Span 1 and Span3 we will use the same type of beam and same haunch.

(¢]

(¢]

(¢]

Beam Template: Rolled Shapes\AISC14-W\W40X149
Beam Min Haunch: 2.05”

Material: Rolled Wide Flange Sections

Setup the first beam of the first span.

[

Use the Beam Copy tool [ - 2™ S°P¥ 1 to copy the beam to the rest of the span and

Span 3.
ooy = 0 &

beeal did
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¢ Continuing in the Beam Definition dialog box, select the first beam of Span 2.
o Beam Type: Built-Up
o Section: Top Flange

o Beam Min Haunch: 2.0”

o We will add 3 Rows
o Row 1:

» Location Type: Head

= Relative Location: O

= Thickness: 0.75”

= Start Width: 14”

= Variation: None

= Material: Straight Plate Girders
o Row 2:

» Location Type: Head

= Relative Location: 24.75”

= Thickness: 1”

= Start Width: 14”

= Variation: None

» Material: Straight Plate Girders
o Row 3:

= Location Type: Tail

» Relative Location: -24.75

= Thickness: 0.75”

= Start Width: 14”

= Variation: None

= Material: Straight Plate Girders

e
P — ‘
Harl L] Wt s e i b Ham b iy
T [Lrre— Lot 1o et P
[ [ bt el s o B e | [y Dmamie Dmuien, LM Myabige ks | Wi
r . [ = iy - s

e Select all rows in the table created using CTRL+A in your keyboard and copy the table using
CTRL+C, then change the Section to Bottom Flange.
e Select the first row and paste the table using CTRL+V.

Bam Typer  Budin i = Gepten Bomees Flange " Bews Minemus Hausch L)
4 Acdd I Delete | o™ Debete Al o Sort Beam Copy
Sasrt nd Stait Sition . Saust
e fom location  Loflon  Distance  Lengih 7T Width  Varlstion 00 o Maberlal
¥pe Liaticn : : 2 ] - L]
0 0 0 0 r
Hasd ATH00 10000 MO0 | Neee L —
™ 247500 0TS0 00 | Neee P —

e After pasting the table, update the Material to be Straight Plate Girders.
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e Once the rows get updated, change the Section to Web and create 5 total rows using the
Add button.

o Row 1:

»= Location Type: Head

= Relative Location: O

= Thickness: 1”

= Start Height: 36.7”

= Variation: None

= Material: Straight Plate Girders
o Row 2:

» Location Type: Head

» Relative Location: 4.75

= Thickness: 1”

» Start Height: 36.7”

» Variation: Linear

= End Height: 54”

= Material: Straight Plate Girders
o Row 3:

= Location Type: Head

» Relative Location: 9.75

= Thickness: 1”

= Start Height: 54”

= Variation: None

= Material: Straight Plate Girders
o Row 4:

= Location Type: Tail

= Relative Location: -9.75

» Thickness: 1”

= Start Height: 54”

» Variation: Linear

= End Height: 36.7”

= Material: Straight Plate Girders
o Row 5:

= Location Type: Tail

» Relative Location: -4.75

» Thickness: 1”

= Start Height: 36.7”

= Variation: None

= Material: Straight Plate Girders

o To see the profile of the beam, press on the up arrow next to Drawing Disabled.
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o Use the Beam Copy tool [ - %™ " ] to copy the beam to the rest of the span.
Select the spans or beams in the dialog box and press the Copy By Ratio button.

A" Beam Copy — ] x
MNone Left Right Sides Middle Same

[] Abutment1 - Bent2

B [v] Bent2 - Bent3
Beam-L
Beam-2
Beam-3
Beam-4
Beam-R

[] Bent3 - Abutmentd

Copy By Ratio

Once all the beams have been defined, press the OK button to accept the beam definition.

= Wit 3, Diflinll
sl d B AROAQDDHoEmEE 9
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Knowledge Tip: OBM also supports cover plates for top and bottom for I-Beams. In
addition, OBM can also model Tub Girders. The same process used in the Built-Up
girder in the previous section is used to built-up the tub girder.

In tub girder the haunch is individually controlled at each top flange.

In tub girders the input is limited for Web, Top, and Bottom flanges. Bentley has not
yet developed close plates, or internal diaphragms.

b i S TR Bl L i i
o = b Dhtmsir  Legh OWan = Meght  Welian Mgy st

[ v i e Momm R e G s b s e e ]|

5 iy e € e (1 ap o H i

—

7. Once the beams are in place, we will be adding stiffeners using the Place Stiffeners tool from the
Superstructure section.

> Place Deck ,X‘ Place Stiffeners
4] Place Cross Frames
Beam Layout U Place Steel Tubs T@ Place Field Splices

Superstructure

Note: The Place Stiffeners tool is used to place stiffeners that are not accompanied by a cross
frame, or additional stiffeners at cross frame locations.
e Select the beam group placed in the previous step. And click anywhere in the model to
accept the selection.
e The Place Stiffeners dialog box will open, then there are several tools in this dialog as
described below.
o Add - This tool will add single row to the table.

o Insert - This tool will insert a single row to the table in between existing rows.
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o Delete - This tool deletes the selected row.

o Delete All - This tool will delete all rows.

o Wizard - This tool creates multiple rows for stiffeners equally spaced.

o Copy - Copies all the stiffeners defined in the beam to another beam.

Using the Wizard place 3 equally spaced stiffeners on Span 1 and Span 3.

Number of Stiffeners: 3

o
o Stiffener: TxDOT Brng 16” 34 x 7.5”
o Side of Web: Both
o Start
= Beam Start: True
= Offset: 0.5
o End

Beam End: True

= Offset: 0.5
Stiffener Locations Wizard
Number Of Stiffeners 3 1 atequal spacing
Stiffener Side OF Web Location Type Align
TxDOT Brng 16" 3 ~ Both - Absolute ¥ Vertical
Start End
® Beam Start ® Beam End
Cross-Frame 1
Offaet [): 0.5000 0.5000
Generate Close

Press the Generate button to create the stiffener rows, and then press Close to close the

wizard.

Use the Copy tool to copy the stiffeners to all beams in Span 1 and Span 3. Select the spans

or beams in the dialog box and press the Copy By Ratio button.
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Select the first beam on Span 2, and using the Wizard add 5 stiffeners.
o Number of Stiffeners: 5
o Stiffener: 6 x 0.5
o Side of Web: Both

o Start
= Beam Start: True
= Offset: 10
o End
= Beam End: True
= Offset: 10
R — =

e

Press the Generate button to create the stiffener rows, and then press Close to close the
wizard.
Using the Add and Insert tools, add single stiffeners at the start and at the end of the
beam.
o Select the first row and press Insert two times.
o Modify the first two rows as follows.
» Start Location or Ratio: 4”
» Side Of Web: One Left and One Right
» Stiffener: TXDOT Brng 16" 34 x 7.5”
o Select the last row and press Add two times.
o Modify the last two rows as follows.
» Start Location or Ratio: 120”
= Side Of Web: One Left and One Right
= Stiffener: TXDOT Brng 16” 34 x 7.5”

b= Trpa

+ wo + i K G Y —— A& Wi -

L] Locsiion Typs et Locrias oo Mot (D Tds OF Wes  Divtenas Mo lop 71 Alge ey Disnang o Vroom Boriew (7 Cross Pusss
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¢ Once all stiffeners have been added use the Copy tool to copy the stiffeners to all beams in
span 2. Select the spans or beams in the dialog box and press the Copy By Ratio button.
Note: Copy By Ratio button does not carry over the Stiffener type. That will need to be
updated after copying.

A" Copy Stiffeners - o x

Select All Select None

[] Abut! - Bent2

B [¢] Bent2 - Bent3
Beam-L
Beam-2
Beam-3
Beam-4
Beam-R

[ Bent3 - Abuts

Copy Copy By Ratio

e Press the Validate button to preview the stiffener locations, and press SAVE to accept all

and place the stiffeners.

x| [T L

8. Next, we will add the cross frames using the Place Cross Frames tool from the Superstructure

section.
3 Place Deck T ,x‘ Place Stiffeners
14| Place Cross Frames
B Beam Layout s . Place Field Splices

Superstructure

e Click on the beam group to start the placement of the cross frames. Then click anywhere in
the screen.
e Like the stiffeners, the tools available can add or delete individual rows or add or delete
multiple rows.
e Using the Wizard, we will add the cross frames to the beam bays in all spans.
o The cross-frame wizard provides more options for placement. The user can place

One-by-One or by Bulk Locations.
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Note: In the One-By-One tab the user can enter a distance, and a location from

where the distance is being measured.

Bulk Locations mm

Distance ():  0.0000

From: |Previ:-us Cross-Frame -

Previous Cross-Frame
Eeam Start
Beam End

Specified Cross-Frame

Supportline

Note: In the Bulk Locations tab, the user can provide the number of locations, or
use spacings to identify the locations.
= If the user choses to just select the number of locations, the cross frames will
be equally spaced.
= If the user wants more control on the spacing, use the spacing option. The
spacings can be grouped and can be spaced delimited.
" e.g.2@10°'3@5'10'2@2.5’
= Unlike the stiffeners, the cross-frame wizard allows the placement of the cross
frames to the selected bay or to all bays.
Use the Bulk Locations tab in the Place Cross Frames tool to populate the cross
frames.
» For the locations use:
= Number of Locations: 4
= Apply to: All Bays.

® Number Of Locations Spacing () Apply To:

-

4 . Current Bay @ All Bays

» The user needs to provide the start and end location for the placement.
= For start and end information use:

= From SupportLine: Abut1

» From Offset: 1.00”

= To SupportLine: Bent2

= To Offset: -1.00

From To
Supportline: | Abutl v Supportline: |Bent2 v
Offzet (): | 1.0000 Offeet (): | -1.0000
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=  For the cross-frame information:
= Position Lock: Normal to Left Beam
= Align: Vertical
= Direction: Upstation
» Left Stiffener: TxDOT Brng 16” 34 x 7.5”
= Cross-Frame: TxDOT W40
= Right Stiffener: TxDOT Brng 16” 34 x 7.5”

Position Lock Align Direction

Normal To Left Beam E Vertical = Upstation =
Left Stiffener Cross-Frame Right Stiffener

TxDOT Brng 16" 3/4x7.5 TxDOT W40 v |™xDOT Bmg 16" 34 x7.5 ~

o Press the Generate button to create the cross-frame rows, and then press Close to
close the wizard.
o Verify that all bays in Span 1 got the cross-frames.
o Use the Copy tool, to copy the cross-frames to all bays in span 3. Select the spans
or beams in the dialog box and press the Copy By Ratio button.
A" Copy Cross-Frames ~ — O X

Select All Select None

B [] Abut1 - Bent2
Beam-L-Beam-2
[] Beam-2-Beam-3
[] Beam-3-Beam-4
[] Beam-4-Beam-3
[] Beam-5-Beam-R

[ Bent2 - Bent3

B [] Bent3 - Abutd
[#] Beam-L-Beam-2
[+] Beam-2-Beam-3
[#] Beam-3-Beam-4
[#] Beam-4-Beam-5
[#] Beam-5-Beam-R

Copy By Ratio

o Use the Validate button to preview the locations in the drawing. This will also check

for conflicts with previously placed cross-frames or stiffeners.
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e Open the Cross-Frame Placement dialog box then select the first bay of the second span.
e Use the wizard to place the cross-frames:

o Placement method: Bulk Location

o Number of Locations: 6

o Apply to: Current Bay

o From SupportLine: Bent2

o From Offset: 9

o To SupportLine: Bent3

o To Offset: 9

o Position Lock: Normal to Left Beam

o Align: Vertical

o Direction: Upstation

o Left Stiffener: 6 x 0.5

o Cross-Frame: X Frame_3

o Right Stiffener: 6 x 0.5

Cross-Frame Location Wizard *
NN One-By-One
® Number Of Locations Spacing (') Apply To:
6 - ® Current Bay All Bays
From To
Supportline: | Bent? - Supportline: | Bent3
Offset ('): | 9.0000 Offset ('): | 9.0000
Position Lock Align Direction
Normal To Left Beam = Vertical = Upstation
Left Stiffener Cross-Frame Right Stiffener
Bx0.5 v X Frame_3 v Bx0.5
Generate Close

o Press the Generate button to create the cross-frame rows, and then press Close to
close the wizard.
e Add 2 frames manually using the Add button. The frame will be added at the end of the
table.
o Position Lock: Normal to Left Beam
o Left Location: 3 AND 122
o Cross-Frame: TxDOT W40
o Orientation: Upstation
o Align: Vertical
o Left Stiffener: TxDOT Brng 16" 34 x 7.5”
o Right Stiffener: TXDOT Brng 16” 34 x 7.5”

] Nomal oleftBeam |1 L BOOTWAD | Upstation | Verieal | oo il el

Normal To Left Beam | 122.0000 TxDOT W40 | Upstation | Vertical | TxDOT Brng 16" 3/4 x 7.5 TxDOT Bmg 16" 3/4x 7.5
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o Use the Copy tool to copy the cross-frames to all bays of Span 2. Select the spans or
beams in the dialog box and press the Copy By Ratio button.
A" Copy Cross-Frames = ] X

Select All Select None

[] Abut1 - Bent2

B [¢] Bent2 - Bent3
Beam-L-Beam-2
[+] Beam-2-Beam-3
[#] Beam-3-Beam-4
[#] Beam-4-Beam-R

[] Bent3 - Abutd

Copy By Ratio

o Use the Validate button to preview the locations in the drawing. This will also check

for conflicts with previously placed cross-frames or stiffeners. Then press Save to

accept all cross-frame locations.

Note: If the user wants more control over where the cross-frames are placed, the distances can be
changed after creating the rows with the bulk locations of the wizard or create one-by-one using the
wizard. The bulk locations and the one-by-one in the wizard cannot be used in combination, it is

either one or the other.

We will now place field splices only in the longer span using the Place Field Splices tool from the
Superstructure section. Splices are usually controlled by length and weight of the segments. The

engineer should consider transportation restrictions to determine if splices are needed.

< Place Deck I Place Beam ,X‘ Place Stiffeners
1] Place Cross Frames
E Beam Layout # Place Field Splices

Superstructure

e Click on the beam group to start the placement of the cross frames. Then click anywhere in

the screen.

e In the Place Field Splices dialog box, select the first beam of the Span 2.
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Input the following values:
o Template: Field Splice_0
o Mode: SupportLine
o Type 65.5’in the text input
o From: Bent2
o Press the Add button to add the new splice

Add Section  Template Field Splice_0 -
Mode: | Supportline v 65.5) ' From Bent? A =+ Add
4 Add At Beam Breaks X Delete Selected % Delete Al L3 Copy

Relative

Location Type Location From  Start Distance Field Splice Pattern

o Use the Copy tool to copy the cross-frames to all beams of Span 2. Select the spans
or beams in the dialog box and press the Copy button.

A" Copy Field Splices

Select All Select None

[ Abutl - Bent2
B [#] Bent2 - Bent3
Beam-L
[#] Beam-2
[] Beam-3
[#] Beam-4
[#] Beam-R
[ Bent3 - Abutd

Copy

o Use the Validate button to preview the locations in the drawing, then press Save to
accept all field splice locations.

Note: If more than one splice is needed the user can enter spaces similar to how spaces are
entered for the Cross-Frames, but in splices the user cannot use the "@” command to group
spacing. The spacing entered must be in relation to the mode selected.

Add Section  Template | Field Splice_ 0 2 Mode: | Supportline 2 1560 115 * From Bent2 = == Add
_‘_’:’ Add At Beam Breaks K Delete Selected 3 Delete Al L[] Copy
- Relative = 5 -
Location Type ) From  Start Distance  Field Splice Pattern
Location

Supportline 15.0000 Bent2 Field Splice_0

Supportline  60.0000 Bent? Field Splice_0

Supportline 115.0000 Bent2 Field Splice_0
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Note: Field splice used for this exercise is too large for our beam, we will cover how to
create new splice plates in the library section, for now just ignore the issue. When we
update the template used, the drawing will also update.

10. Finally, we will place the shear studs using the Place Shear Studs located in the Superstructure

section.

Z Place Beam
-/ Place Diaphragms
U Place Steel Tubs %’ Place Fi

é Place Shear Studs ':" |

es &2 Assign Superelevation b

Splices Place Segmental

Superstructure

e Click on the beam group to start the placement of the shear studs, then click anywhere in
the screen.

e In the Shear Studs Placement dialog box, select the first beam of the Span 1.
e Press the Add button to add a new row to define the shear stud placement.

o Location Type: Distance

o Start Location: 1

o End Location: 3

o Longitudinal Spacing: 0.5

o Shear Stud: H4L — 0.25 x 2.67"”

o Number per Row: 3

o Transverse Spacing: 3.5

# Location Type  Start Location (') or Ratio  End Location (') or Ratio  Longitudinal Spacing () Shear Stud Number per Row  Transverse Spacing (")

e Press the Add button to add a new row to define the shear stud placement.
o Location Type: Distance
o Start Location: 3.5
o End Location: 40.5
o Longitudinal Spacing: 1.5
o Shear Stud: H4L — 0.25 x 2.67"
o Number per Row: 3

o Transverse Spacing: 3.5

# Location Type Start Location () or Ratio End Location () or Ratio Longitudinal Spacing (') Shear Stud Number per Row Transverse Spacing ()
I oictsnce 10000 3.0000 05000 HAL-025:2.67" 3 35000
B vsionce 35000 40.5000 1.5000 HAL- 025267 3 3.5000
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Press the Add button to add a new row to define the shear stud placement.
o Location Type: Distance
o Start Location: 41
o End Location: 44
o Longitudinal Spacing: 0.5
o Shear Stud: H4L — 0.25 x 2.67"”
o Number per Row: 3
o Transverse Spacing: 3.5

i Lioscuiien Tyge Siar Location {7 of Raiie End Locsiben ) oo Kotio. Longitedingl Spaieg [T Sheeas Stall  Muswlers petv R Trasswerse Spucing [
- Cutinece 15000 1000 £5000 Bl - (L2SET < ] 1500
Dvtimence L5000 0000 13000 ML - 025287 3 14300

Use the Copy tool to copy the shear studs to all beams of Span 1 and Span 3. Select the

spans or beams in the dialog box and press the Copy button.

In the Shear Studs Placement dialog box, select the first beam of Span 2.
Press the Add button to add a new row to define the shear stud placement.

o Location Type: Distance

o Start Location: 1

o End Location: 3.5

o Longitudinal Spacing: 0.5

o Shear Stud: H4L — 0.25 x 2.67"

o Number per Row: 3

o Transverse Spacing: 3.5

# Location Type  Start Location (") or Ratic  End Location () or Ratio  Longitudinal Spacing () Shear Stud Number per Row  Transverse Spacing (")
B oistenee 10000 3.5000 05000 HAL-025x267" 3 35000

Press the Add button to add a new row to define the shear stud placement.
o Location Type: Distance
o Start Location: 4
o End Location: 121
o Longitudinal Spacing: 1.5
o Shear Stud: H4L - 0.25 x 2.67"
o Number per Row: 3

o Transverse Spacing: 3.5

# Location Type  Start Location (') or Ratio  End Location (') or Ratio  Longitudinal Spacing (') Shear Stud Number per Row  Transverse Spacing (")

Distance 1.0000 3.5000 0.5000 HAL - 0.25x2.67 " | 3 3.5000
Distance 4.0000 121.0000 1.5000 HAL - 0.25x2.67 " | 3 3.5000
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Press the Add button to add a new row to define the shear stud placement.
o Location Type: Distance
o Start Location: 121.5
o End Location: 123.5
o Longitudinal Spacing: 0.5
o Shear Stud: H4L - 0.25 x 2.67"”
o Number per Row: 3
o Transverse Spacing: 3.5

# Location Type  Start Location (') or Ratioc  End Location () or Ratio  Longitudinal Spacing () Shear Stud Number per Row  Transverse Spacing (")
Distance 1.0000 2.5000 0.5000 H4L - 0.25x2.67 " 2 3.5000
Distance 4.0000 121.0000 1.5000 HAL - 0.25x2.67 " 2 3.5000
Dsmee P Jhaesese

Use the Copy tool to copy the shear studs to all beams of Span 2. Select the spans or
beams in the dialog box and press the Copy button.

Sl 1 a1 M

i ] hiat] + Bl
€[] vl - Besul
Bl
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] et - Bt

Copy

Use the Validate button to preview the locations in the drawing. Then press Save to accept

all shear stud locations.
To see the shear studs in the 3D view the user will need to turn off the deck either using the

level display or using the explorer.

After placing all steel elements, everything left to do is repeated from the previous section.

11. Place Interior Bents. &0 Place Pier

Template Name: MultiColumn\TxDOT\Interior Bent for Steel Beams [~ ‘]
Cap Length Adjustment: Deck and Aligned

Cap Material: Tx Interior Bent Cap [~ ‘]
Column Material: Tx Column [ ‘]

Footing Material: Tx Drilled Shaft [ ‘]
Name Prefix for SupportLine2: Bent2
Name Prefix for SupportLine3: Bent3
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12. Place Abutments at both ends of the bridge. e

e Template Name: PileCap\TxDOT\Abut for Steel Beams with DS up to 15 deg skew [

\]
e Apply Skew To Solids: True
e Conform BackWall With Deck Top: True
e Edit Elevation Constraints: False
e Orientation: Start for Abutment 1 [End for Abutment4]
e Cap Length Adjustment: Deck and Aligned

e Cap Material: Tx Abutment [ ‘]

e Pile Material: Tx Drilled Shaft [ - ‘]

e Name Prefix for SupportLinel: Abutmentl1

e Name Prefix for SupportLine4: Abutment4
Note: Update the Backwall Vertical Offset from Deck top in the properties to be 13”, also
update the Backwall Depth and Backwall Vertical Offset to be 48.95” in the Template
settings as it was done before.

13. Place wingwalls on the left and right of each abutment and make the needed adjustments to align

=/ Place Wi [
them correctly. [ Lzl

e Template Name: Wingwall\ TxDOT\ Wingwall with Cap and DS [~ ‘]

e Orientation: Normal/Skewed

e Vertical Offset: 4.0725 [Left], 3.1025 [Right] (Swap values for Abutment 4)
e Align with Abutment: False

e Transverse Offset: 0.75 [Left], 0.27 [Right] (Swap values for Abutment 4)

e Align with FFBW: True

e Parallel to Alignment: True

e Use Slope from Profile: True

e Place Right Wingwall: True [Use the exact same settings as above]
e Wingwall Material: Tx Abutment [ ‘]
e Footing Material: Tx Abutment [ = ‘]

e Pile Material: Tx Drilled Shaft [ - ‘]

e Name Prefix for SupportLinel: Abuti-Wingwalll

e Name Prefix for SupportLine4: Abut4-Wingwalll
Note: Since left and right wingwalls were enabled, the software will automatically number them
Abut1-Wingwalll & Abut-Wingwall2. Adjust the template to have a wingwall height of 4.0725".
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14.

15.
16.

17.

18.

Place bearing pads and bearing seats. Select each SupportLine. & Place Bearing

e Bearing Type: Cube

e Cube Width, W: 1.333[16"]

e Cube Depth, D: 0.666 [8”]

e Cube Height: 0.2292 [2.75"]

e Orientation: Girder

e Has Bearing Seats: True

e Seat Min. Thickness: 0.095 [1.15” — Min thickness is measured at the edge of seat]
e SeatD1: 0.6666 [fwd dimension from bearing line to edge of cap]
e Seat D2: 0.7083 [bk dimension from bearing line to cap cl]

e Seat W1: 1.166 [half bearing seat width]

e Seat W2: 1.166 [half bearing seat width]

e Seat Orientation: Girder

e Back Offset: -0.7083 [0 for Abutment 1]

e Ahead Offset: 0.7083 [0 for Abutment 4]

e Pad or Plate Material: Miscellaneous > Neoprene Bearing Pads [ ‘]

e Bearing Seat Material: Tx Bearing Seat [ - ‘]
Place approach slabs, and sleeper slabs (see step 17 in previous section)
Finally, place the traffic barrier. See step 19 of previous section and use the templates below for left
and right barriers.

e Template Name: Barriers\TxDOT \Rails with Posts (Use for Typ Sections) \C223 R [

e Template Name: Barriers\TxDOT\ Rails with Posts (Use for Typ Sections) \C223_L [

This concludes the creation of the bridge with a steel superstructure. Practice creating this same bridge
on your own in the Exercise_01.dgn.

Close all open sessions of OpenBridge Modeler, but keep OpenBridge Designer open if it is being used.
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Creating a Precast Bridge Model - Using the Bridge Wizard

This section will repeat several steps from the previous section, this is mostly to setup a new standalone
group for a new bridge model that will be created using the Bridge Wizard in OBM. After completing exercise
one, the user can close OBM and return to the OBD folder page.

Create a New OpenBridge Designer file.

If OpenBridge Designer is not getting used, please skip to page 78 to start with OpenBridge Modeler.

1. With OpenBridge Designer still open and with the Standalone option selected, select the Add
Standalone Group icon.

Standalone File Groups 4

BIM Workflow @ Standalone

4 Standalone Group : Precast Bridge Training
|
|

Bridge Model 01.dgn

2. Use a name that describes the type of work that is going to be stored in the group. For this training
use Precast Bridge Wizard Training.

¥ TDOTORD Tainingohds - Openlindgs Designer CF

Fils
OpenBridge Designer CE 2022 Release 1

Standalane File Gioups

+
BEbd Workflew B Srandabione _'_.-"h
b fmastnens Geous Precast Rridge Teaiming :i..r/-? - " 'Qﬁc' 7
fesranione frous - Precact Bridge Wigaed Training . £
Modeling Anatysis Dramng?

File Mot Created

Run application to bagin.
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Create a New OpenBridge Modeler file.

OBM will ask the user again to login to ProjectWise as it did before, and the same steps as before will be
used to create a new dgn file.

1. Open OpenBridge Modeler either by pressing the OpenBridge Modeler button in OBD or by
pressing the OpenBridge Modeler icon in the desktop or start menu.

ﬁ- OpenBridge
Modeler

fcon in OpenBridge Designer fcan in Desktop (Standalone QOBM)

2. When prompted, login to ProjectWise again using the same datasource and authentication used in

OBD.
og In
Datasource: v [_toon ]
authenbcaton: Bentiey IMS ~ Cancel
User Name:
Password:
[ remember me (use autodogn next time)

3. Once OBM is loaded, ignore the WorkSpace and the WorkSet area. Press the New File to create a
new OBM file.

Configuration OpenBridge Modeler CE

:: I BExamples Configuration WogkSpace g WorkSe! ;/ 1/ /
" ™= Configuration for Bentley Example... XD - T WAL Cnt mnlatn //

) Custom Configuration ecerﬂﬁlISN/C)RE/DTHIS SECTION

Manage Configuration You haven't opened any files recently. To browse for a file, start by clicking on Brov

Recent WorkSets

:]‘ TXDOT E o |

2 Work Browse New File

;]= TXDOT
il New2DWorkflow

4. During the file creation verify that the seed file selected is correct and save the file to the correct
path as shown below.
e File creation method: No Wizard
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e Browse to Documents\25 - CHS\Design Projects\ XX-BRG300\4 - Design\Bridge\Bridge
X\

Note: The XX in the project name will be replaced by the user’s first and last name.

e Verify that the Seed is Documents\_Standards\Configuration\Organization-
Civil\TXDOT\_Bridge\OpenBridge Modeler\Seed\ TxDOT_BridgeSeed3d.dgn

e Key-in the new file name Bridge_Model_02.dgn.

e Set the application to OpenBridge Modeler

e When prompted accept the reload of the workspace.

General

oK
Folder
E Cancel i Bridge X - ‘ Change... Cancel
Document Apply
Mame: [ Bridge_Model_02.dgn | @

[ Make this wizard the default choice Description: ‘ TxDOT OBM Training - Bridge Wizard |

File Mame: ‘ Bridge_Mode!_02.dgn |

@ Application: Department:
} Dperdppripieien T pesmeu 1 gy R
o refegua, OpenBridge Modeler ~ | | <none> ~

P s bl sw?
Source Document:

TxDOT_BridgeSeed3d.dgn - TxDOT_BridgeSeed3d.dgn

Seed... Import...

—= e
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Creating a Bridge with Concrete Superstructure - Using the Bridge Wizard

1. Once the file is created, proceed to attach the geometry files as it was done in the previous section.

2. Once all files have been attached. Press the Fit View “— icon to fit the view around all
attachments.

3. We need to set the GeoCoordinate system of the OBM file to match the GeoCoordinate definition of
the reference files as it was done in the previous section.

4. This dataset is used for other trainings in TxDOT, we will use the Southbound main lane as in the
previous section.

5. Once the file has been setup with all the references and the contours, we are ready to create the

new bridge using the Bridge Wizard tool located in the Bridge Setup section.

At import = TR Add Unit £ Terrain

&, Bridge Wizard " Alignment 55 Add Multi-Units
e & Move

Bridge Setup

Note: Very important, DO NOT PRESS ENTER while using the wizard, PRESS TAB.

Click on the alignment once to identify the alignment to be used, then click again to select a
random station. Once a random station is selected use the keyboard to enter the information
below.

e Bridge Name: US281 Southbound Mainlane

e Bridge Type: Beam Slab (P/S or RC Concrete Girders)

e Alignment: SB_US281

e Bridge Start Station: 14+18.00

e Custom Deck

e Deck Width: 42°

e Deck Thickness: 8.5” (0.7083")

e Spans: 45125 45

OpenBridge Designer/Modeler Training Manual | 80



e Support Skew Angles: -10 degrees
e Beam Spacing: 7@6’

e Beam Template: Beams\Standard Sections\TxDOT\Tx Girders\Tx54 [ - ‘]
e Abutment Template: Pile Cap\TxDOT\Abut for TxGirders and Similar with DS up to

15 deg skew [ "= ‘]
e Pier Template: Multi Column\TxDOT\ Interior Bent with Footing [ '~ ‘]
e Left Barrier Template: TxDOT\ _Rails with Solid Walls\SSTR_L [ - ‘]

e Right Barrier Template: TxDOT\ _Rails with Solid Walls\SSTR_R [ ' ‘]

A" Bridge Wizard

Geometry JEEEN=GE

Bridge Name US281 Southbound Mainlane

Bridge Type Beam Slab (P/5S or RC Concrete Girders) -
Alignment SB_US281 v
Bridge Start Station 14+18.00

+ | Alignment Advanced Options
Deck Template Slab wi constraints
® Custom Deck

Deck Width() |42.0000
Deck Thickness(") |0.7083

Spans 4512545
Support Skew Angles -10°00'00"
Beam Spacing @6
Beam Template Tx54
«| Abutment Template Abut for TxGirders and Similar with DS up| ...
¥| Pier Template Interior Bent with Footing
| Left Barrier Template SSTR_L
| Right Barrier Template SSTRR III

QK Cancel

Note: As mentioned before, entering the materials is important when generating reports, click on

the Materials tab, and set them as follows. [ = ‘]

e Deck: Concrete\Tx Deck

e Barrier: Miscellaneous\ Traffic Barrier

e Beam: Concrete\Tx I-Girder

e Grout Pad/Bevel Plate: Miscellaneous\ Neoprene Bearing Pads
e Bearing: Miscellaneous\Neoprene Bearing Pads

e Bearing Seat: Concrete\Tx Bearing Seat

e Cap: Concrete\Tx Interior Bent Cap
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e Column: Concrete\Tx Column

e Footing: Concrete\ Tx Footings

e Pile: Concrete\Tx Drilled Shafts
e Cap: Concrete\Tx Abutment

e Footing: Concrete\ Tx Footings

e Pile: Concrete\Tx Drilled Shaft

A" Bridge Wizard

Geometry [IEIEGE

Deck: | Tx Deck
Barrier: | Traffic Barrier

Beam: |Tx |-Girder

Bearing
Grout Pad/Bevel Plate: | Neoprene Bearing Pads

Bearing: |Meoprene Bearing Pads

Bearing Seat: | 1% Bearing Seat

Pier
Cap: Tx Interior Bent Cap
Column: | T Column
Footing: Tx Footings

Pile: |Tx Drilled Shaft

Abutment

Cap: T Abutment

Footing: Tx Footings

Pile: | T Drilled Shaft |1|

6. Once all bridge variables are defined and the optional materials are defined, the user can now press

Enter, or OK in the dialog box.

Note: Give some time for OBM to create the Bridge, the greater number of beams the longer the

wizard can take.

7. Once the bridge model has been created the following items need to be revised. Refer to the
previous sections of this manual for detailed instructions and input values.

e Make the Terrain Active.

o Civil Tab > Terrain Model > Set Active Terrain
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E—
o Home Tab > Bridge Setup > Terrain &7 Terrain

e Deck adjustments.
o Change the deck name to MainDeck-Unitl1.
o Use Point Control to change the left and right edge of the deck to match the
edge of pavement lines (blue lines).
o Use Assign Superelevation to apply cross slope to the deck.

e Beam and Beam Layout adjustments.
o Apply Beam skew ends.
o Change the Beam haunch to 3.5”.
e Support Lines
o Change the names of the support lines to reflect the name of the support (e.g.
Abutmentl, Bent2, etc).
e Supports
o Rename the supports as needed to reflect the correct support name (e.g.
Abutmentl, Bent2, etc).
o Apply Skew to solids for both Abutments.
o Conform backwall with deck top Offset on both Abutments.
e Bearing Pad and Bearing Seat adjustments.
o Pad Size and orientation
o Seat size and orientation
¢ Wingwalls need to be placed.
e Approach Slabs need to be placed.

This concludes the creation of the concrete Southbound bridge model using the Bridge Wizard.
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Placing excavation around footings

This section will guide the user on how to place excavation models on footings, this tool can be used on
Interior Bents and Abutments that contain sub-elements classified as footing. This section will also guide the

user on how to obtain the quantities for the excavation volume.

1. Update the elevation constraints of the Interior Bents so that the footing starts 1’ below the active
terrain. To do so, select both bents in the Explorer and in the Properties select Elevation
Constraints. In the Elevation Constraints dialog select the Footing tab and use the following
information.

e From DTM

e Value: -1.0 [This is measured at the CL of column, it needs to be adjusted to ensure
square footings are at least 1 ft below ground on all corners]

e Click Apply to All

e Click OK to close the dialog box.

A" Elevation Constraints

From DTM * | -1.0000 Apply To All

1D Constrained Mode Value
1 v FomDIM 1000

2 £ From DTM -1.0000

3 t4 From DTM -1.0000

Mote: Reference is top of footing elevation.

oK Cancel

2. Use the Place Excavation tool from the Home > Substructure section.

@ Place Pier (| Place Custom Abutment ré}s‘l Place Excavation

@ Place Abutment Q Place Wingwall
']j Place Custom Pier @ Place Bearing

Substructure

e Terrain Model: SH46_Existing_Terrain [Select from drop down]
e Horizontal Offset: 3

e Vertical Sheeting: False

e Corner Sweep Angle: 5 degrees

e Side Slope: 2:1

e Bottom Vertical offset: 1”7

e Bottom Horizontal offset: 17

e Combined Excavation: True [To combine excavation of all footings in one bent]

e Cut Material: Miscellaneous\Excavation [ - ‘]
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e Click on the Interior Bent #2 and Interior Bent #3 then click reset (Right Click) to accept the
selection, finally click anywhere to start processing the excavation.

48 Excavation Vo.. — *
Main -~
Terrain Model SH46_Existing_Terair| »

Horizontal Offset 3.0000
Vertical Sheeting Il

Corner Sweep Angle |D5°DD"DD"

Botiom Vertical Offset [1.0000

|
Side Slope [2:1 |
|
|

Bottom Horiz. Offset |‘I.DDDD

Bottom Slope 0.333333333333333:1
Combined Bxcavation

Material L
Cut Material

Feature -~
Feature Definition Barthworks e
Name Prefix EC

3. The excavation details can be seen using the combination of explorer and the properties dialog. The

user will find the excavation details in the 1t footing of the support element.

i File ¥ | @i Properties (Openg., = x
 OpenBridge Model 2] Setection {1}

LR “ aa (] o ﬂ Excavation - 0

Sty b |,Q &

4« 7 Bridges
4 |v W Bridge{ U5281 Southbound Mainkane | ™
B Line: 58_US281

By SHAG Existing Terrain

4 = P Unis Selection d
4w P BUOT : Bearn Slab Concrete-Girders Bridge = Home Excanvation - 0

b Decks Excavation Properties L
b E Beam Layouts Bri =

Structrg

McSd 7 b-Bb4c-#e53-a3
Li]
= 10152 2774 Cu*

b Beam Groups

%= Tub Girder Groups

&' Concrete Diaphragms Feature i
[] Cross-Frame Groups Faature Definig
b v < Suppestlines Material -
4 w5y Cout Mabesial
p MDA
P
B
b ]| Mgifins
a o J-Fn:ltlng'i
4 o dk
v ) Excavation - 0
o o 3
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The user cannot make changes of the parameters once the excavation is created. If the
excavation is not what the user expected, it will need to be deleted and created again.

To delete the excavation the user can right click on the excavation in the explorer dialog and
click delete.

4 v 4 Footings

a4 v

e _
@ Properties

Zoom
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Exercise #2 - Create the Northbound Main Lane using the Wizard.

Save this file as Exercise_02.dgn and using the acquired knowledge use the bridge wizard to create the
model for the Northbound Main Lanes bridge with the following information.

e Bridge Name: US281 Northbound Mainlane

e Bridge Type: Beam Slab (P/S or RC Concrete Girders)
e Alignment: NB_US281

e Start Station: 14+36.00

e End Station: 16+51.00

e All other information is the same as the Southbound bridge.
e Once completed return to the Bridge Model_02.dgn.

This concludes the creation of the concrete girder bridge models using the Bridge Wizard.
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Creating a Bridge with Steel Superstructure - Using the Bridge Wizard

This section will focus on the steel part of OBM, all other elements are the same as the previous section.

Steps will be repeated for the Bridge, Support Lines, Supports, Bearing seats, Wingwalls, etc.

1. Continuing in the Bridge_Model_02.dgn file.

2. We will now create a steel superstructure bridge using the Bridge Wizard tool located in the

Bridge Setup section.

&4 Import ~ T# Add Unit &5 Terrain

A, Bridge Wizard "} Alignment T Add Multi-Units

15?{. Move
Bridge Setup

Note: Very important, DO NOT PRESS ENTER while using the wizard, PRESS TAB.

Click on the alignment once to identify the alignment to be used, then click again to select a

random station. Once a random station is selected use the keyboard to enter the information

below.

Bridge Name: US281 Northbound Mainlane

Bridge Type: Beam Slab (Steel Girders)

Alignment: NB_US281

Bridge Start Station: 14+36.00
Custom Deck

Deck Width: 42”

Deck Thickness: 8.5” (0.7083°)
Spans: 45 125 45

Support Skew Angles: -10 degrees
Beam Spacing: 7@6”

Built-up Beam: Enable

Depth: 54~

Thickness (Web): 1”

Width: 14”

Thickness (Flanges): 0.75”

Note: In the bridge wizard the user cannot add variations to the built-up beam as it was done

in the previous steel bridge.
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Abutment Template: Pile Cap\TxDOT\Abut for Steel Beams with DS up to 15 deg skew[
1y

Pier Template: Multi Column\TxDOT\ Interior Bent for Steel Beams [ '~ ‘]

Left Barrier Template: TxDOT\Rails with Posts (Use for Typ Sections) \C223 L[ ' ‘]

Right Barrier Template: TxDOT\Rails with Posts (Use for Typ Sections) \C223 R [ ' ‘]

Materials
Bridge Name US281 Northbound Mainline
Bridge Type Beam Slab (Steel Girders) E
Alignment NBE_US281 v
Bridge Start Station 14+36.00

~ | Alignment Advanced Options
Deck Template Slab wy constraints
® Custom Deck
Deck Width(ft) |42.0000
Deck Thickness{ft) |0.7083

Spans
Support Skew Angles
Beam Spacing

Beam Template
® Built-up Beam

Web
Depth 54.0000

Thickness | 1.0000

v Abutment Template
¥| Pier Template
| Left Barrier Template

+ Right Barrier Template

4512545
-10°00'00"

7@6

Flanges
Width 14.0000

Thickness | 0.7500

Abut for Steel Beams with DS up to 13 dey ...

Interior Bent for Steel Beams
c223 L

C223 R

CK Cancel

Note: As mentioned before, entering materials is important when generating reports, click on the

Materials tab, and set them as follows. [ = ‘]

e Deck: Concrete\ Tx Deck

e Barrier: Miscellaneous\ Traffic Barrier
e Beam: Steel\Straight Plate Girder

e Grout Pad/Bevel Plate: Miscellaneous\ Neoprene Bearing Pads
e Bearing: Miscellaneous\ Neoprene Bearing Pads

e Bearing Seat: Concrete\Tx Bearing Seat

e Cap: Concrete\Tx Interior Bent Cap

e Column: Concrete\Tx Column
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Footing: Concrete\ Tx Footings
Pile: Concrete\Tx Drilled Shafts
Cap: Concrete\ Tx Abutment

Footing: Concrete\Tx Footings
Pile: Concrete\Tx Drilled Shaft

A" Bridge Wizard
Geometry [EEETEEIS

Deck:
Barrier:

Beam:

Grout Pad/Bevel Plate:
Bearing:

Bearing Seat:

Cap:
Colummn:
Footing:

Pile:

Cap:
Footing:

Pile:

T Deck

Traffic Barrier

Straight plate girders

Bearing

MNecprene Bearing Pads
Neoprene Bearing Pads

T Bearing Seat

Pier
Tx Interior Bent Cap
Tx Column
T« Footings

Tx Drilled Shaft

Abutment

T Abutment
T« Footings

Tx Drilled Shaft

Once all bridge variables are defined and the optional materials are defined, the user can now return

to the geometry tab and click Enter, or OK in the dialog box.

Note: Give some time for OBM to create the Bridge, the greater number of beams the longer the

wizard can take.

Once the bridge model has been created the following items need to be revised, using the previous

section as guidance the user can complete the needed adjustments.

Make the Terrain Active.

o Civil Tab > Terrain Model > Set Active Terrain

&7 Terrain

o Home Tab > Bridge Setup > Terrain

Deck adjustments.
o Change the deck name to MainDeck-Unit1.
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o Use Point Control to change the left and right edge of the deck to match the
edge of pavement lines (blue lines).
o Use Assign Superelevation to apply cross slope to the deck.
e Stiffeners, Shear Studs, Cross-Frames, and Field splices need to be added.
e Beam and Beam Layout adjustments.
o Apply Beam skew ends.
o Change the Beam haunch to 3.5”.
e Support Lines
o Change the names of the support lines to reflect the name of the support (e.g.
Abutmentl, Bent2, etc).
e Supports
o Rename the supports as needed to reflect the correct support name (e.g.
Abutmentl, Bent2, etc).
o Apply Skew to solids for both Abutments.
o Conform backwall with deck top Offset on both Abutments.
e Bearing Pad and Bearing Seat adjustments.
o Pad Size and orientation
o Seat size and orientation
e Wingwalls need to be placed.

e Approach Slabs need to be placed.

This concludes the creation of the steel bridge model using the Bridge Wizard.
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Placing Linear Templates in OBM

This section of the training will cover how to apply linear templates created in ORD Template Library. The
process of placing Linear Templates in OBM is the same as in ORD, the only difference is that geometry (e.g.
Horizontal and Vertical alignments) created in OBM cannot be modified in ORD. While this section only
covers the linear templates for RipRap, the concept is the same for retaining walls. This section will only
place RipRap on a single abutment, however, the steps can be applied to connect two abutments with a
single RipRap.

Placing Riprap in OBM

In this section we will be creating the riprap around one bridge abutment using the tools located in the
Civil tab.

ks et : [T o

& o
G et
W

Open the Bridge_Model_01.dgn file. (Via OBD or Standalone OBM)
2. To begin, zoom in near the abutment. Turn off references as needed, select a contour line, and set
the terrain override symbology to No, or change override template to Existing Boundary if

needed.

Note: The user may need to turn off the deck and the beams to better access the abutment, this
can be done in the Level Display dialog by turning off levels OBM_Deck, OBM_Haunch,
OBM_Barriers and OBM_GirderConcrete. Alternatively, the display of individual bridge elements
can also be turned off by unchecking the item in the OpenBridge Model tab of the Explorer window.
[ Biimmynt - o %]

N it

i B T e = - Explorer

oo e ecage s g, St

Openbridge Model

GO we.
PR 'l;.':'-"'l"\
a P Unit] = Basen Slab Concreta-Garder: Brdge =
> Diegles
> B Beam Layoutls
» = Beam Groups
by Greder Groupns
OR < Concrete Diaphiagme
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3. Using the civil tools, place a line tracing the front of the abutment cap. Use Complex By PI tool
located in the Civil > Horizontal > Complex Geometry section.

/" Lines I Offsets and Tapers ~ ~ Modify ~ ~ Complex Geometry = |95 Set A
O Arcs * & Reverse Curves © " Complex Geometry ~ #/ Complex By Element
¥ Point v 2. Spirals | Complex By Pl
Horizontal % Cop Celie
1< t

£ Cr etry By Ternplate

1. Set the parameters of the civil line as follows
o Radius: 07
o Back Transition Type: None
o Ahead Transition Type: None
o Feature Definition: Linear/Miscellaneous/Draft DNC
o Name: Riprap Abutment <Number>

/5 Comple.. — x
= I
[ Radius 0.0000°
hack Tranakian L
i Sorm
Langh
Type None o e ==
Ahead Transition -~ Ahrad Trasudion -
Type None o 3 ﬁ_:_
" Teature -
Feature Definition |Draft_DNC v
= samse Cobrncr Cugl_DRC
Name s B Mt

2. Place the civil line tracing around the outside edge of the abutment cap and wingwalls
following the order of the arrow.
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4. Now we will create a profile along this line that will help us define the riprap edge.
Open a new view window for the profile by selecting the plan element, then either:
Select the Open Profile Model tool located in the Vertical section.

o
HH Open Profile Model Lines ~ ¥ Element Profiles =
75 S Profile  |— Curves
n v 1> Complex Geometry ~
Vertical
o Or click and hold the right mouse button anywhere in the screen, then select

View Control > 2 Views Plan/Profile from the pop-up menu.
e o e

Ve Conired Hli 1 Verw

L - ig 3
M e .
7 Bole Bl i
Roide i 3 Ve ire L
BT o

3. Select OK to Create a Dynamic Profile View.
X

Open a Dynamic Profile View

Select OK to Create a Dynamic Profile View
Cancel

Follow the prompts to click on the line created, then click in the view other than the plan

view.
o Click on Plan Element

o Click on View

5. The view will fit and will show the active terrain. We must now create a 3D cut to display the

abutment in the profile view.
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o The default exaggeration of all profile views is always set to 10, the user can
change the exaggeration in the view attributes tab of the view used for the
profile. For this exercise we will set it to 1.

B o d, Profle - DNCT Civil

Eeie-li 200080
Exaggeration Horizontal Geo

10 w

o Turn all levels back ON, then use the Create 3D Cut tool to create a clip of the
profile.

B View 4, Profile - DNC1
DERE SEE| 5

Select Placement Method
Parameters:Placement Method | SREE

o Create a box around the existing ground, large enough to fit the abutment
height.

o If all the elements of the abutment and wingwall do not show up, change the
horizontal offset of the 3D clip from the line in the properties dialog. Select the
box border, change the offset to +/-0.1, then click the Refresh 3D Cut button
to update the profile view. Adjust the offset until both ends of the wingwall are

displayed.
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Clip Volume -~

Clip Stert Static True e
Start Ststion  D+00.00

Clip Tep Elevat True

Top Elevation  1179.0845°

Clip End Ststior True

EndStation 048223
Clip Betiom Ele True
Bottom Elevatio 1156.7321°
CutOffset  0.1000°

r
:

|
+
J!

Now we will draw a profile line to define the top edge of the riprap.

Based on the TxDOT CADD Bridge standard drawings CRR and SRR, the riprap starts 9”
below the cap for beam/slab type of bridges and 1’-6” for slab span, box beams or slab
beams. For this exercise, draw the line 9” below from each end of the cap.

To snap to the abutment, the user needs to enable snaps in the reference.

Yook  Properties

|E RS £EDEHRTPPRL LMD 0E

Hierarchy 1 File Hame
| Precest Bridge ... P _WORKD R msl. \Precast_Bridge_Wizars
e P s, 1
EIE = EOER.” e ¢ @ & o e
i ¥ Displey Cvemides: | Abways ~  New Level Displey: | Config Va

If Accu-draw is not already active, turn it on by pressing F11 on your keyboard or
navigating to Home > Primary and selecting Toggle Accu-draw to turn on XY coordinate-
based drafting tools. You can dock the XY input boxes to the bottom of your window.

E Dpenlndgs Modele

q ol R
¥ EH & Fe] by
Erplorer B 1 e
e i | LN =
Prisruary Key-in < ZH'}T?:EE X L
Exploser b Toqqle Acculice il | Pt o AL 1L

Place a line across the front of the abutment cap using the Profile Line Between Points

located in the Civil > Vertical section.

) [ Lines = € Element F
EH Open Profile Model Lines ~ Element Profiles ~ [~ Profile Line Between Points
%5 Set Active Profile |— Curves = »

[ Profile Creation * 22 Complex Geometry ~

Vertical

o Snap on the top left corner of the abutment in the profile view. Press O in the
keyboard to set the origin, then type 0.75 in the Y field and O in the X field of

Accu-draw. Press the left button on the mouse to place the start of the line.
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@)

Repeat the same snapping process to end the line 9” below the right corner of the
abutment; Press O in the keyboard to set the origin, then V to rotate Accu-draw
to match the view, then type 0.75 in the Y field and O in the X field of Accu-draw.
Press the left button on the mouse to place the end of the line.

Note: If the end 9” offset isn’t entering into Accu-draw correctly, Snap the end of
the line to the top right corner of the abutment then use the Element Selection
tool under Home > Selection to click on the line end and move it down by Y = -
0.75.

Once the line below the abutment cap is in place, we will draw the lines along the
wingwalls using the previously created line as our start point and ending at 1 foot

before the end of the wingwall at the top.

Note: Use the Accu-draw shortcuts previously used.
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o Repeat the same steps on the other side, at the other wingwall, drawing the lines
from left to right.
7. Once all 3 lines have been created, use the Profile Complex by Elements tool located in
the Vertical section to join the 3 lines as a single profile. Left click on each line, left click in

the view, then right click to complete.

[ Ot Prcfibe Model [, Lines * Liem
r'.'.\' Ll ep 3 Laraer =
gl L Camples Grormatey ®
Pralibe Compla By Dt
Frefibe Compies By F
1 '- "' T“‘: :."I'.'I.".I 1:'.%""!"
PR

o Once the profile line is created, set it as the active profile using the Set Active
Profile tool in the Vertical section

BH Open Profile Model Lines ‘ Element Profiles ~

% Set Active Profile| |~ Curves =

=3 Py reation ¥ [ X Complex Geometry
Vertical

o Click on the plan element first, then on the profile element.

Once the profile is created, the user can close the profile view and we can start creating the riprap
using an ORD Linear template. Select the Apply Linear Template tool located in the Template

section.

.r'\
P o

Template
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e Lock To Start: True
e Lock to End: True

e Mirror: False

e Template: TxDOT Templates\Linear Templates \Bridge\Bridge Concrete RipRap_1 [ '~ ‘]

¢ All other settings can be changed if desired or leave as they are.

i Faramecers -
To o
=
[ v G b
i
[ 1
Tormoine TuliOT Temgimes Lo Templmes Tindgs Jindos Cancres Apiag 1
Casompaan
Festure -
Fagture Catindior Dirsat -
Hure PRt 1 58

Click on the line and profile created in the previous steps. This line represents the top of
riprap.
Click through the tentative menus to accept the inputs. Be sure the location of the riprap is

in the correct direction, not overlapping approach slab.

Note: A rounded corner will be automatically created at the abutment cap. The radius of the
corner is controlled by the riprap length, which can be defined with parametric constraints or
point controls.

Once all parameters are accepted the riprap will be drawn.
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6. Once the riprap is placed, we can change different variables to adjust the riprap geometry as

needed.
e Select the riprap on the left or right and hover over the element for a second to reveal the

tentative menu.

o] - fl- - 2 R X

'

e From the tentative menu select the Corridor Object tools.

e —— |

e

e In the Corridor Objects dialog box, under the Parametric Constraints section, click the

Add New to add a new constraint.
|

Par gt Cormiemnd

o Lock To Start: True

o Lock To End: False

o Stop (End Station): 0+19.50

o Constraint Label: RipRap_Slope
o Start Value: -50%

o End Value: -33.33%

J% Create Par.. — X

Parameters -~

Lock To Start

Start 0=00.00

Lock To End O
Constraint Label
Start Value
Stop Value

o Press multiple times in the screen to accept all parameters.
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In the Corridor Objects dialog box, add another constraint to change the slope on the

other side of the abutment.
o Start Station: 0+62.45
o Lock To End: True

o Constraint Label: RipRap_Slope

o Start Value: -33.33%
o End Value: -50%

A Create Par...

Parameters -~
Lock To Start O

Start 0+62.45
Lock To End
Stop 0+82.20
Constraint Label
Start Value
Stop Value

o Press multiple times in the screen to accept all parameters.
In the Corridor Objects dialog box, add another constraint to change the thickness of the

Riprap to 5”.
o Lock To Start: True
o Lock To End: True

o Constraint Label: RipRap_Thickness

o Start Value: -0.4167
o End Value: -0.4167

JF_,? Create Par... — X
Parameters A
Lock To Start
Start 0+00.00
Lock To End
Stop 0+76.20

Constraint Label

Start Value

Stop Value m

76.2

o Press multiple times in the screen to accept all parameters.

L e
- = K ]
s Lies Drapssl
¢ EEEEE
Lo Femppcn -
L T ) T

et Vha e Sacd ex Fed e by g dea T o B S
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7. The RipRap quantities can be obtained, by selecting the riprap corridor and then navigating to

Components/Bridge_Riprap in the properties dialog.
Properties - 0%

4 b Elements (1) .
4 ©N\ Linear Template TkDOT Templates'
> i Templates
4 # Components
¥ Bridge RipRap
& TC_Fillslope
# }lesh\Modeling\Top Mesh

b K Fasturar v
4 L4

Selection ~

Mame Bridge_RipRap

General ~

Element Descri) Bridge_Rip Rap
Level
Caolor
Line Style
‘wieight
Class
Template
Transparency 0

Feature ~

Feature Definiti TC_Riprap
Feature Name Bridge_RipRap

Civil Quantities ~

Top Sloped Area 16852211 Sq.°
Flanar Lrea 1556.0277 5q."
Volume 8024594 Cu’

This Concludes the placement of linear templates in OBM (placing riprap).
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Knowledge Tip: If the riprap conflicts with other elements, we can exclude them
from the riprap. In the Corridor Objects dialog box, we can add clipping

references.

o Press the Clipping References and click the Add New.

Farametre: Conglrami

Mams
Poard Crorred

Exlerrgld Relerere

Chippemg Hokorom:

o Select the circular shape that represents the conflicting column bottom in

the 3D view or by zooming into the 2D elements at elevation O.

e}
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Users can also define the edge of a riprap template by drawing a shape with a civil

line. To extend the riprap to this line, add a point control.

|
X

/% Create Point Control

Parameters ~
Lock To Start
Start 0:+00.00
Lock To End
Stop 0+82.20
Control Description
-
Control Type
Bl Comider Objects - DNC2 Plan Element
o » Use as Secondary Alignment []
i Pricrity
Pount Conlral
Horizontal Offsets ”~
T Star
our; Rterence Stop

After defining the parameters for the point control, press multiple times in the screen
to accept all parameters, and when prompted to Locate Plan or Profile Element,
select the civil line representing the riprap limit and the riprap edge will update to
follow that line. All riprap templates have the point named RipRap_Limit and can
be used for point control.

Example of riprap before and after defining a point control for the RipRap_ Limit

(for information only):
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Exercise #3 - Place the Riprap on Abutment #4

Repeat the steps above to place riprap on Abutment 4, using the following input:

e Riprap Thickness: 5”
e Riprap Slope: 3:1 [-33.33% perpendicular to abutment] and 2:1 [-50% perpendicular

to wingwalis]
e All other information needs to be determined during placement. Use the plan and 3D view to

see where the riprap limits need to be placed.

This concludes the creation of riprap on the bridge model.
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Generating Reports using the Bridge Model
In this section we will be generating different reports using the buttons located in the Reports and
Drawings tab in the Bridge Reporting section. For this section the user can be in any of the files created

so far.

Generating the Quantities Report
The quantity report will use the elements to create a cost and quantities report, the user can hide the cost if
that part is not needed in the report. This report will not include any civil template placed in the model, such

as the Riprap quantities. All tables created in these reports can be copied to paste them into Excel.

1. Start the report creation by pressing the Quantities Report button located in the Bridge
Reporting section in the Reports and Drawings tab.

e Select the Bridge, Unit and enable or disable the cost data.

Parameters o X

Selected Bridge | Active -
Selected Unit | Active -

Hide Unit/Cost Data

e Press Submit to generate the report.

L]
adscied i
Sade L el i Briggs Hame: USH1 SoubBaouted Miinlmas
Bridgs Unit BUOY - Baam Siab Conceete-Jirders Bridge
Materials Quantity Report
S gaet b rw e e
Comporeni | Comporaet
Hame e Bt lare | Wignal Tora Pay Uit Linat Prca Aty L]
==l ;:L e e Catsz Yot i s . L
mimrch S Concria Catac Yard 310 5 4% 0
L v—p—1 .:J - ol - LM S0 =
i o Wiing y -
i
o St Baport
—r— - Sbaaciees Saanaie
o . g
iy iy T e e | st Type Py Lrnt Lt Frce el Lot
|- .I\.!l\i'-'\i:ll : Cog 5 .J_‘\-J-\-'v'r. - -| 3 “I ! g ] '\I ;' i
Ties saatt Eran Camin '| s ¥
g Sl 'I":Hr:'r' e i Y i 3 ko] 3
Pear = H"::M [ ] Culle Vil 0 L i
oo o e [ ¥ T B i
focing [ [ [ = 18 398 200

Note: The cost unit comes from the material definition, the user has to modify the material
and add a cost per unit.

e Use the tools available to print, change the orientation, add watermarks, and export the
report.

Bee [ HAD D &0 N M Rca & B aa
[T L N PR R e T Tad  Thoabaly Midlsats TR Mty P MmO Mas Deas B e Dl Waeman  Dged  [ae

i = Fag Lt 1 g Do o b gt

e When done, click Close button to exit the report tool.
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Generating the Input Report

The input report is a great report that can be used to do a QA/QC of all the inputs used while creating the
Bridge Model. The report can be separated by units and create one report per unit or combine all units and
have a single report for one bridge. The report can also combine all bridges available in the file.

1.

Start the report creation by pressing the Input Report button located in the Bridge Reporting

section.

# OpenBridge Modeler =1 = | T

File

Home Civil Utilities Reports and Drawings

E i CflDeck = Camber %
= 0] Beam ] Pier

tities Input  XVZ D i
CQuantities Inpu CE Bearing ynamic

Report Report
é{idge Reporting

View By Statioi

Select the Bridge, Unit and Elements to report.
P X

Sedecind brdge Artve
Selecind Und  Ackvw
Bapor® Opbiorn | [A0]
|
| Do Type arsd Gapamiry
Suppoe L e

+| Dedis
v T Lpouty

Beram o

Press Submit to generate the report.

i it Lo P Eridige Hama USi$1 Soubbucund Msiniase

[Evbaige Unit BRI - Biews Blal Coratiwta-Girdars Eridgn
Sl Tumte [
[
ot
=
s i b

Use the tools available to print, change the orientation, add watermarks, and export the

report.
Boee [ GOD D&0 N P Ll @0 & B @]
Lma L oS Misgey [easlatah U Tad  Thosbaal kadsats e it & I.-\.I".u M ,'g‘-:u- Dt hg.l.:q- e I-..-.’ Il:l

When done, click Close button to exit the report tool.
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Generating the Deck Elevation Report

The deck elevation report provides elevations on the deck based on the barriers, beams, or individual paths
parallel to the alignment. The deck elevation reports can be saved for later use, so the user can create
several different configurations to get the different elevation reports as needed.

1. Start the report creation by pressing the Deck Report button located in the Bridge Reporting

section.

i OpenBridge Modeler | W S H l'._::g Et?: *= -
File Home Civil Utilities Reports and Drawings
E @QB Deck .--':1{ Camber %

— IB Beamn 5_:-_'|:;.=.:i Pier
Cuantities Input  XYZ : Dynamic
Report Report ':B Bearing View By Statio

Bridae Reportina

e Click on the start and the end support lines to create the report, for this example select the
abutments support lines.
e In the Deck Elevation Report select the following
o Report Name: Elevation Report
o Report Type: Consolidated
o Points Per Span: 11
o Add checkmarks to:
= Left Deck Edge
* Right Deck Edge
= Beam Path

Ragest Mo | Ebirwartoces Bt

Sewt  Supporilnel & Offpri] 00000

b=d  Tupporined ® ot 3. G

Rarzowt Type (oemsitated
Tpegereial Let  Pasalied B S1T fudpiet

W Powwiy Per S n - devaidl Pamsy

Frrmren-

Gararatn Saww B Cicnw
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e Press the Generate button to create the report, press the Save and Close to just save the
report for later access.
Deck Elevation Report
(Parallel to start support)
Span 1 ()
Start Start End End
Location | Support | Bearing 1 2 3 £ 5 6 T 8 £l 10 1 Bearing | Support
Line Line Line Line
1170.09 | 1170.08 [ 1170.08 | 1170.02 | 1169.94 | 1169.86 | 1169.79 [ 1169.71 | 1169.63 | 1169.55 | 1169.48 | 1169.40 [ 1169.32 | 1169.32 | 1169.32
80 36 80 " 41 72 02 32 63 33 24 54 85 85 85
[E:-:ckn
P&
Beam
Path
704 | 117013 | 17014 1169.91 | 1169.84 | 1169.76 [ 1169.68 | 1169.60 | 1169.53 | 116845 | 116837 [ 1169.37 | 116937
Cnnnn 79 M 79 70 00 & 61 92 22 52 33 83 83
(Deck1)
Beam-L
e Use the tools available to print, change the orientation, add watermarks, and export the
report.
Bee [ GEADD SO M FMGE Qe i B BA
e When done, click Close button to exit the report tool.
e The saved report is in Explorer.

4 | Y Bridge( U5281 Northbound Mainlane ) **
> /" Line: NE_US281
4 v ﬁ:‘ Units
4 v r BUO1 : Beamn Slab Steel-Girders Bridg:

b ¥ £ Decks

B E]Beam Layouts

» & = Beam Groups
75 Tub Girder Groups
:@: Field Splice Groups
m Transverse Stiffener Groups
1%l Cross-Frame Groups
f% Shear Studs Groups

B }( Supportlines

B @ Supports
[;:’Abutment Wingwalls

b O Barriers
j Accessories

B @ Bearings
yTendons

4 CE Reports

CE Elevation Report [ DeckElevation ]
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Generating the Beam Report

The beam report works like the beam report from BGS. The report provides beam grade, beam direction,
true and projected lengths, and beam length between bearings. In addition, the report provides haunch
thickness, haunch elevations, and beam elevations at top and bottom flanges.

1. Start the report creation by pressing the Beam Report button located in the Bridge Reporting

section.
i OpenBridge Modeler v - H "_::; E‘ﬁ - v
File Home Civil Utilities Reports and Drawings
% < Deck = Camber %
ﬂE Beam Pier
Quantitie i ) Dynamic
Report  Repo CE Bearing View By Statio

Bridoe Reporting
e The report will get created instantly. The user can select the number of points at where the

elevations are reported. Our default value is 11, which provides 10 elevation points.
Bridge Unit: BUO1 :: Beam Slab Concrete-Girders Bridge

Beam Report
Span Beam True Length () | Projected Length )| Bearing o B2amg (| Beam Grade (%) Direction Rotation
st - Gt Beam-L 35.5085 .5000 384788 -1.8150 757453313
Beam-2 39.5065 384768 -1.8203 75°45'33.13°
Beam-3 384785 -1.8288 75°45'33.13"
Beam-4 384788 -1.8308 757453313
Beam-5 384768 -1.8362 75°45'33.13°
Beam-8 384785 -1.8415 75°45'33.13"
Beam-R 384769 -1.84588 75°4533.13"
Euppartinel - SugpatLned Beam-L 123.4758% -1.5847 75°4533.13°
Beam-2 123.478% -1.5953 75°45'33.13"
Beam-3 1245248 123.478% 757453313
Beam-4 1245248 123.4758% 75°4533.13°
Beam-5 1245248 123.478% 75453313

Beam Elevations
Span Supportlinet - SupportLine?

Locations/ Beam Elevations Along Beam CL
BeamName [Reference| OV10L | 140L | 2M0L | 34M0L | 4M0L | SMOL | &MOL | 7AOL | 8MOL | &10L | 1040L
Beam-L 0.0000| 38477 760954 115431 15.3007| 19.2384| 23.0861| 26.9338) 30.7815| 34.6292) 384760
Beam Top| 11705253 | 1170 4555| 1170.3857| 1170.3158| 1170 2460 | 1170.1761| 1170.1063|1170.0365| 1169.9666| 1169.8968| 1169 8370
Beam Eonom | 1166.0245 | 1165.9548) 1165.8649) 1165 8151(1165.7452| 1165 6754| 11656056|1165.5357) 1165 4659) 1165.3961(1165 3262
Beam-2 0.0000| 3.8477| 76954 11.5431) 15.3907| 19.2384| 23.0861| 26.9338) 30.7815| 34.6292) 384760
BeamTop| 11706271 |1170.5571| 1170 4870| 117041701170 3470|1170 2765 1170.2069|1170.1368| 1170.0668| 1169.9968| 1169 9267
eeam somom | 1 166.1264 | 11660563 1165.9863 1165 9163|1165 8462 | 1165.7762| 1165.7061|1165.6361) 1165.5661) 1165 4960|1165 4260
Beam-3 0.0000| 38477 76954 11.5431) 15.3807| 19.2384| 23.0861| 26.9338( 30.7815| 34.6292| 384769

Haunch Thickness
Span Supportling! - SupportLine2

Locations/ Haunch Thickness Along Beam
BesmName Refernce| OA0L | 110 | 20l [ amoL | 4moL [ sM0L | &MoL [ 7m0l [ adoL | @ioL [ 1010l
Beam-L 0.0000) 3.8477) T7.6954| 11.5431| 1530907| 19.2384| 23.0861) 26.9338) 307815 346292 384769
Left| 1.83%6| 1.6793| 1.7103] 17326| 17482) 17493 17461 1.7322| 1.7103] 16793| 16356
Beam CL| 1.8888) 2.0383] 2.0703| 20825 21082| 21085 21081) 2.0822) 20703| 20393 1388
Right| 2.3586| 23853 24303) 24525| 24882) 246590 24881 24527 24303) 23993 23586
Beam-2 0.0000] 3.8477| T7.6954| 11.5431[ 15.3907| 19.2334| 23.0861| 26.9338| 30.7315| 34.6292| 384760

e Use the tools available to print, change the orientation, add watermarks, and export the

report.

B e

" Db Pmarau

D & B M p o P 806 & B @8
Tiad  Thosbasdy bk - ) Wy Pagd Mo el (e o P

o WA [T e
e E n

Fagge et 1 e e Foge Earigrerdt

e When done, click Close button to exit the report tool.
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Generating the Bearing Seat Report
Like the bearing seat elevation report from BGS, this report will create a report with elevations at the
centerline of bearing seat. In addition, the report will provide thickness of the seat at each corner and the
center.

1. Start the report creation by pressing the Bearing Seat Report button located in the Bridge
Reporting section.

i OpenBridge Modeler N N H l‘-_Cl‘ EE =
m Home Civil Utilities Reports and Drawings
% f CE Deck ,—-Tl{ Camber %

: = 0} Beam { Pier

Quantities | . Dynamic
Report R (_ff Bearing View By Statior

Bridge Reporting
e The report will get created instantly.

Bearing Seats and Grout Pads or Bevel Plates Report

U8281 Souhtbaound Mainlane

Bearing Seats
Elevation
S“”ﬁ:’::"e Bearing Line Girder1() Girder2() Girder3() Girderd() Girders() Girders() Girder7()
Abutment1 Ahead Beam-L Beam-2 Beam-3 Beam-4 Beam-5 Beam-§ Beam-R
11857746 1165.8764 11858781 11660798 11661814 1156.2828 1166.3825
Pier1 Back Beam-L Beam-2 Beam-3 Beam-4 Beam-5 Beam-§ Beam-R
11850762 11651760 1185.2757 1185.3753 11654748 11856744 11856739
Anead Beam-L Beam-2 Beam-3 Beam-4 Beam-5 Beam-G Beam-R
1165 N4RG 1165 1466 1165 2467 1165 34A8 1165 4453 116h 447 1166 441

Bearing Seats and Grout Pads or Bevel Plates Report

D1wz2 0.2500 0.2502 0.2503 0.2502 0.2501 0.2500

D2wW1 0.2318 0.291% 0.2820 0.231% 0.2319 02317

Dawz 0.2500 0.2502 . 0.2503 0.2502 0.2501 0.2500

Pier1 Back Beam-L Beam-2 Beam-3 Beam-4 Beam-5 Beam-§ Beam-R
D1W1 0.2841 0.2843 0.2843 0.2844 0.2843 0.2842 0.2841

D1wz2 0.3250 0.3251 0.3252 0.3252 0.3252 0.3251 0.3250

D2wW1 0.2841 0.2843 0.2843 0.2844 0.2843 0.2842 0.2841

D2wz 0.3250 0.3251 0.3252 0.3252 0.3252 0.3251 0.3250

Ahead Bsam-L Bezam-2 Beam-3 Beam-4 Beam-5 Bzam-§ Beam-R

e Use the tools available to print, change the orientation, add watermarks, and export the

report.

Et : hl_l' B :‘ o

rM P Qe & B @8

g |

e Fagge et 1 e P Foge Earigrerdt =

e When done, click Close button to exit the report tool.
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Generating the Camber Report

OBM is not a design application, so the camber values need to come from an analysis application. The user
can copy the values from PGSuper and paste them into OBM. The camber report is very similar to the one
generated by PGSuper. TXxDOT prefers the use of PGSuper for Camber reports.

1. Start the report creation by pressing the Camber Report button located in the Bridge Reporting

section.

i

| D ~3 Cumbar

Al Bram

s i Baaarna Saat
Fepuat | Bearing Sast

In the Beam Camber and Deflections dialog box, the user needs to enter the camber and
deflection information.

e Once the data is entered, the user can use the Copy Beam to copy the information of one
beam to all beams or individual beams.
Mo - 0k
e Press Save to save the camber and deflection information entered. Press Generate to
create the camber report.
e In the report view the user can filter the report by span, beams, and nhumber of points per
beam. Once configured press the Submit button to create the report.
Parameters oF X
Besm Group  |BeamGroupl
Span Supportline1 - Supportl ~
e Beam-, Beam-2, Beam- ~ Bridge: US281 Souhtbaound Mainlane
Points Per Span [ 11 - Bridge Unit: BU01 :: Beam Slab Concrete-Girders Bridge
Group: BeamGroup1
Reset Submit Span: SupportLined - SupportLine2
Beam: BeamL
Input: Camber = 02510 ", Self. Defl. = 0.1520 ", Add!. Defl. = 0.0750"
hek Pant Dist Aomg CL Final DeckElevation | Screed Elevation G‘"“e’(g‘“ié;"af”" Screed HL. Above Girder
0 0
1 1171.5210] 1171.5210| 1170.5345)|
2 1171.4528) 1171 Mil 1170.4704]
3 1171.3838| N71.3717| T 6
4 1713141 "7t 29% 1170.3371
5 1171.2434| 1171.2254 1170.2679|
6 1714723 1171 1534] 1170.1971
e Use the tools available to print, change the orientation, add watermarks, and export the
report.
B ae [ 0 &0 M pM P e Qa & B &8
e Lo . I Thomsaky ksl a ] Wiy Pt Mol el e e

S TR P T

e When done, click Close button to exit the report tool.
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Generating the Pier Report

The pier report provides elevations at top of cap at the edges of the cap, cap lengths, drilled shafts top and
bottom elevations, drilled shaft lengths, column top and bottom elevations, and column lengths. This report
is limited to OBM Templates and will not include pier information for parametric cells.

1. Start the report creation by pressing the Pier Report button located in the Bridge Reporting

section.
Fryy. <l Deck =1 Camber
=] By ol ~
IE Beam EE ] Pier
Qlaaeg?)?tes R‘Essrt e I:E Bearing Seat

Bridge Reporting

e In the report view the user can filter the report by bridges, units, and piers. Once configured
press the Submit button to create the report.

|b|-||um-r| a8 x

| Sl Brcdoe | Aot

Selected Uit Actve -
Selermed Py | LS SBMLRIOT R - Bridge Nama: U3381_SBML
Bridge Unit: 218,00 Presty, Cone. -Beam Unit (45-125-45] :: Beam Slab Coscrete-Girder Bridge
r— s.j;q.[d_ Abutmant: Abutmsnt]
=
b o 1B
Drees Juse-s5 31 v
Cap Eration Lak [ HEEETE
iy [araiice ReH [ | [IFTETT
i Libe (] Jad ba e
P
Pin # 1__Top Ewwmten 1) B i || Lyrg® [} Top®0]
| PR - o S SHNLS - L W RN, S S oo S N
2 1953 2507 V.= 33 bl ]
3 1 10 ) 113 4 3 000 P ] 3 g
4 11516773 12 67T 31 0000 ZISae g8 13382352 4565
Dorument Mg (=B
| P Bievamors Repeart Pier: Best2
5 Brcige hsmec U381 S04
L]
B in | Ll
Dwrecicn INBE"ES I3 NI
Cap Ewatn 1ot 1 e Teaz
0 Jazsars
Tiage Lasit Elwion [ 11612414
T!l.‘r'ﬂ' Eniion [} I'I'II-'IHH-
| T Fiigest Elrvaion, () 1961.2983
[z e, I;ﬂ..h_“
LA ) )

report.
Boae [ AR DML B M iBP@a0e & B @8
— ] Fag Ly 1 [T D P Bsngregad Nt

e When done, click Close button to exit the report tool.

This concludes the bridge report generation section.
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Creating and Manipulating Bridge Templates

Review of the available Libraries

TxDOT has created several template libraries, and material libraries that include elements to model a
standard bridge. However, these libraries do not cover all possible cases and will need to be modified. The
user can modify the templates once they have been placed, and any changes will remain within the Bridge
Model file. Some libraries are dependent on other libraries like the Cross-Frame library depends on the
Connection Plate library when the user wants to use connection plates in the cross frame.

Knowledge Tip: Currently the Template dialog boxes to open existing libraries or to
save new libraries is not integrated with ProjectWise, so when creating new
templates, it is recommended to copy all the template libraries located in 99 -
Project Standards\Bridge Templates\ to somewhere in the network drive to
share the library with others that can use it.

The material library needs to be updated per project per beam design. Create or copy beam materials so
that the material reflects the f'c and f’ci for the design.

1.

This example will modify the field splice template used in the steel bridge exercise. Make the
US281_NBML bridge the active bridge before starting.

Open the field splice library by clicking on the Splices button located in the Libraries section of the
Utilities tab.

Lidatses Reparts ind Drissigi LL ] Celiborate etz

n * .lll'}-h £ Decks Cobumra L) Abstmants ] Mageris &% Connection [
- e Footng: B Wi - r—
PotSructins | Tt fnd ./.“ e cotingn [ Wingeal & Shem Sk
. . * tpman E Beams g Fien CF Shonger & Sphes
et Eapart r

L

In the Field Splice Library dialog box, select the Web tab.

chtxdot\pw_online\txdot\edgar.cuellar\dms335135\FieldSpliceLibrary xml

.# X ‘]':I ‘Web  Top Flange Bottom Flange

| Field Splice_0

e: | Field Splice 0
Bo er("):  0.6250

Bolt Material:

In the Web tab, note that there is no input for the plate dimension, instead, the plate is built by the

offsets, spacings, and number of bolts provided.
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5. Recall from section 2 that our web height for the beam was 54”, the current humber of rows makes
the plate 66" tall, change the Bolts Rows from 11 to 8 and the plate size will be updated.

General |UEM Top Flange  Bottom Flang: General WUE.M Top Flange  Bott
| Top Clearance("): | 3.0000 o Top Clearance("): | 3.0000 1
Horizontal Edge("): = 3.0000 2 Horizontal Edge("): = 3.0000 2
Crossover("): | 6.0000 3 Crossover("): | 6.0000 3
Column Spacing(”): = 6.0000 4 Column Spacing("): = 6.0000 4
Vertical Edge("): | 3.0000 5 Vertical Edge("): | 3.0000 5
Row Spacing("):: = 6.0000 6 Row Spacing("): = 6.0000 6
Plate Thickness("): = 1.0000 Plate Thickness("): = 1.0000
I Plate Height("): 65.9999 I I Plate Height(") 47.9999 I
Plate Length("): 35.9999 Plate Length("):  35.9999
Bolts Bolts
Rows: | 11 Rows: | &
Columns: | 3 i Columns: | 3

6. When the changes are complete press the Save button to close the dialog and accept all changes.
7. Because we modified the existing template, the bridge will be updated. If we look at the plate now,
we will see that it now fits perfectly.
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Creating a Deck Template

In this section we will be creating a deck meant to be used in phased construction or divided highway. The
control point will be located outside the deck limits and the deck will be offset to the left or right.

1. Open View 4 in the view control tool bar.

<<<<<L

= EERE T

2. Press on the Decks button located in the Libraries in the Utilities tab.

3. In the Template Creation dialog box, press the Open button to load the library store in your
Network drive. (Libraries stored in ProjectWise cannot be modified at this moment).

A" Template Creation - templates.x

Standard Templates

4. Once the library is loaded, navigate to the TxDOT Decks folder.

] Hardars Teerisien
5 2] Qe Saky
12 M
+ ) Parwmens Segrertsl Hosss
4 2 Sag o - Balared Cartiever
&) g Mo - e oy S

) FeOT mckon

D P B
O Bk Dot
) Dschsct el s Chwseiayg

5. Right click on the TxDOT Decks and select Add Template. Provide a name and description and

press OK.
e Name: LT Offset Deck
e Description: Training Deck

= Rename

o Bridge x Delete

) Decke )} Add Category

™ Add Template
s .|

Name  [LT Offset Deck |

Diescription |Training Deck| |

0K Cancel

6. Click anywhere in the view 4 previously opened.
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7. Once the WP appears in the view, use the block tool to place a block by the green point at the
bottom of the view.

O 1% [ 46/ )

¥

8. Once the block is drawn, press the Import template from model button located at the top of the
view. Then press Yes in the dialog box to accept the import.

u View 1, DAM-TemplateEditor-temparany

= AR ] 0mA 5

9. Back to the Template Creation dialog, we will rename the points of the deck.
e P O>Top_R
e P_1>Bott R
e P_2>Bott L
e P 3>Top L

Note: For every change the user must click Save to save the changes or point rename.

Points

MName Typel Type2 Varnablel Vanable2
Bott L
Bott R

et |

Top_R
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10. Once the point names have been updated, select the Top_L
e In the Point Constraints section change

e Mode: Horizontal and Slope

e Horizontal Parent: Top_R

e Horizontal Value: -13

e Horizontal Variable: DeckWidth
e Slope Parent: Working Point

e Slope Value: 0.02

e Slope Variable: DeckSlope

e Click Save to accept the changes.

Edit Details

Name

|TOD_|- | [] Superelevation Flag O

Point Constraints

Mode Horizontal + Slope
Constraint Caonstraint
Type Horizontal Slope
Parent Top_R Top_R v
Vale 130000 | [00200 |
Variable |DECkWidth ~ | |DeckSIope v |

11. Select the Top_R and in the Point Constraints section change:
e Mode: Horizontal and Slope
e Horizontal Parent: Working Point
e Horizontal Value: -10
e Horizontal Variable: DeckOffset
e Slope Parent: Working Point
e Slope Value: 0.02
e Slope Variable: DeckSlope [Select from drop down list]
e Click Save to accept the changes.

Edit Details
Name |Tup_F-! | [ Superelevation Flag O
Pairt Constraints
Mode Horizontal + Slope
Constraint Constraint
Type Herizontal Slope
Parent Working Poirt w Working Paint v
Value | |-10.0000 | [0.0200 |
Variable |DEC|‘~OHSET hd | |Deck5l0pe w |
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12. Select the Bott_R and in the Point Constraints section change:

Mode: Horizontal and Vertical

Horizontal Parent: Top_R

Horizontal Value: O

Horizontal Variable: <Leave Blank>

Vertical Parent: Top_R

Vertical Value: -0.7083 [8.5”]

Vertical Variable: DeckThickness

Click Save to accept the changes.
Edit Details

Name |Boﬁ_R | [] Superelevation Flag N

Point Constraints

Maode Horizontal + Vertical
Constraint Constraint
Type Horizontal Vertical
Parent Top_R i Top_R %
Valie  |0.0000 | [0.7083 |
Variable | bt | |DeckThickness ~ |

13. Select the Bott_L and in the Point Constraints section change:

Mode: Horizontal and Vertical

Horizontal Parent: Top_L

Horizontal Value: 0

Horizontal Variable: <Leave Blank>

Vertical Parent: Top_L

Vertical Value: -0.7083 [8.5”]

Vertical Variable: DeckThickness [Select from drop down list]
Click Save to accept the changes.

Edit Details

Name |Boﬁ_L | ] Superelevation Flag C

Point Constraints

Mode Horizontal + Vertical
Constraint Constraint
Type Honzontal Vertical
Parent Top_L . Top_L ~
Value [0.0000 | [07083 |
Variable | v] [DeckThickness V]
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14. Once all variables have been created and all points are constrained, right click on the name of
template, and select Verify. This will open a separate window where the user can test the variables
and the new template.

o000

15. The template is meant to be used as the left side of a divided highway or phase construction with a
single alignment, to create the right side right click on the template name and select Copy, then
select the newly copied template, right click on it, and select Mirror. The user will need to revise
and verify that the mirrored template works properly before using it.

16. This concludes the creation of the deck template. The user can now close the Template Creation
dialog box.

Note: The user will need to load the library from the network location in order to use any new

template since these are not saved in ProjectWise.
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Creating a Rail Template

In this section we will be creating a traffic barrier (T223). The control point will be located outside of the rail
element since most rails in TxDOT get placed 1.5” from the edge of the deck.

1. Open View 4 in the view control tool bar.

<<<<<L

<] T Mlzla]s]s ] ]s| f

2. Press on the Barriers button located in the Libraries in the Utilities tab.

Ul Repeits and Dravergs Weew Cellaboisie Help

2 Decks _' Celuming () Abaaments ] Material

I Bariers S Foctingt [ Wingwall X Stiffeness

Pt i b

v Besme g Piar 40 SlesparSlab [x] Cross Frames

Impot/Eaport Litarics

3. In the Template Creation dialog box, press the Open button to load the library store in your
Network drive. (Libraries stored in ProjectWise cannot be modified at this moment).

{:l Barmiers
D Rail Tracks
H-C] Sidewalks

4. In the Template Creation dialog box navigate to the Barriers/TxDOT folder.

=7 Bamiers

. w-1 FDOT

=

-] _Rails with Salid Walls

[-{_] Rails with Posts {Use for Typ Sec
. @+ vDoT

5. Right click on the TxDOT and select Add Category. Provide a name and press OK.

e Name: Training Barriers

= m L F Rename

K Delete -
]

P

iy

Add Category |
Add Template

{:I Rail Tr
@27 Sidewd "

Category:

Training Barier

Cance

6. Right click on the Training Barriers and select Add Template. Provide a name and description and

press OK.
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e Name: New T223 Barrier LT
e Description: Left T223 Barrier

2] Rwrany

o 2 FOOT
3) TebOT

o oo
2 _inly with Bokd Wal
) Flaska wetty Fecitn (e
1 Traeer Fomer
T

¥ o] VT b Eeara
4 ) R Trachd Delete
i ] Sedewalis ® B
i Add Ceegory
. Add Tamplate
= ~ n) ¥
Hsra = 3 B
Cems Lo S

Click anywhere in the view 4 previously opened.
Once the WP appears in the view, use the smart line tool to place a polygon by the green point at
the bottom of the view. Trace a shape like the T223 barrier but does not need to be exact.

/; /./ S.f;\%* e

Place Place _Arc Move €
SmartLine Line To0ls~ [‘;] A~

Placement

3w
r-o"
¥ Chamfer Nominal
(Typ) Face of Rail
— ‘
Y |‘ — S51(#3) Permiss
1% . . Const Jt
V(#5)
(Typ) |l o
~
r_/>—q> R(#5)
-
1% 90
44 7 Post
Bars L, U and V i 4
P i R(#5)
\ M. N N - |

Note: The polygon does not need to be exact, it only needs the correct number of lines and
vertices.

Once the polygon is drawn, press the Import template from model button located at the top of
the view. Then press Yes in the dialog box to accept the import.

& View 1, D8M- TemplateEditor-temparany

Impoet Template From kModel
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10. Back to the Template Creation dialog, we will rename the points of the deck.
e P_0 > Post_Bott R
e P_1>Post Top R
e P_2 > Barrier_Bott R
e P_3 > Barrier_Top_R
e P_4 > Barrier_Top_L
e P_5 > Barrier_Bott_L
e P_6>Post Top L
e P _7 > Post_Bott_L

Note: For every change the user must click Save to save the changes or point rename.

Points

Mame Typel Typed Variablz1 Variable2

Barmier_Bott_L

Bamier_Bott_R

Bamier_Top_L

Bamier_Top_R
XY N N
Post_Bott_R

Post_Top_L

Post_Top_R

11. Now we will correct the rail dimensions to match the TxDOT standard size by adjusting the
constraints of each point. Select the Post_Bott_R and in the Point Constraints section change:
e Mode: Horizontal and Vertical
e Horizontal Parent: Working Point
e Horizontal Value: 0.125 [1.5”]
e Horizontal Variable: <Leave Blank>
e \Vertical Parent: Working Point
e Vertical Value: 0
e Vertical Variable: Drain_Slot_H

e Click Save to accept the changes.
Edit Details

Name |Post_Bott_R |

Paint Constraints

Mode Horizontal + Vertical
Constraint Constraint
Type Horizontal Vertical
Parent Warking Point ~ Waorking Paint ~

Variste D St H
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12. Select the Post_Bott_L and in the Point Constraints section change:
e Mode: Horizontal and Vertical
e Horizontal Parent: Post_Bott R
e Horizontal Value: 0.7916 [9.5”]
e Horizontal Variable: Post_Width
e Vertical Parent: Post_Bott_R
e Vertical Value: 0
e Vertical Variable: <Leave Blank>

e Click Save to accept the changes.
Edit Details

Name |Post_Bott_L |

Point Constraints
Mode Haorizontal + Vertical
Constraint Constraint
Type Horizontal Vertical
Parent Fost_Bott_R -~ Post_Bott_R ~

Varisble| o R~

13. Select the Post_Top_L and in the Point Constraints section change:
e Mode: Horizontal and Vertical
e Horizontal Parent: Post_Bott L
e Horizontal Value: 0
e Horizontal Variable: <Leave Blank>
e Vertical Parent: Post_Top_R
e Vertical Value: 0
e Vertical Variable: <Leave Blank>

e Click Save to accept the changes.
Edit Details

Mame |Post_T0|:_L |

Point Constraints

Made Horizental + Vertical
Constraint Constraint
Type Harizontal “ertical
Parent Post_Bott_L v Past_Top_R ~

Value 0.0000
Variabe

O
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14. Select the Post_Top_R and in the Point Constraints section change:
e Mode: Horizontal and Vertical
e Horizontal Parent: Working Point
e Horizontal Value: 0.125 [1.5”]
e Horizontal Variable: <Leave Blank>
e Vertical Parent: Working Point
e Vertical Value: 1.0833 [1"-1"]
e Vertical Variable: Post_Height

e Click Save to accept the changes.
Edit Details

MName |Pnst_Tc-p_H |

Point Constraints
Mode Horizontal + Vertical
Constraint Constrairt
Type Harizontal Wertical
Parent Working Point hd Working Poirt w
Value

Wariable Post_Height e

15. Select the Barrier_Bott_R and in the Point Constraints section change:
e Mode: Horizontal and Vertical
e Horizontal Parent: Post_Top_R
e Horizontal Value: -0.125 [1.5"]
e Horizontal Variable: <Leave Blank>
e Vertical Parent: Post_Top_R
e Vertical Value: 0
e Vertical Variable: <Leave Blank>
e Corner Attributes Mode: Chamfer
e Corner Attributes Distance: 0.0625 [3/4"]
e Corner Attributes Variable: Chamfer
e Click Save to accept the changes.

Edit Details
Nare A
Pairt Constraints Comer Attributes
Mode Horizontal + Vertical Mode Chamfer ~
Constraint Constraint Distance
Type Horizontal Vertical Variable
Parent Post_Top_R ~ Post_Top_R ~

Varisbe

Rotation
[] Do Mot Rotate
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16. Select the Barrier_Top_R and in the Point Constraints section change:
e Mode: Horizontal and Vertical
e Horizontal Parent: Barrier_Bott R
e Horizontal Value: 0
e Horizontal Variable: <Leave Blank>
e Vertical Parent: Barrier_Bott_R
e Vertical Value: 1.5833 [1"-7"]
e Vertical Variable: Barrier_Height
e Corner Attributes Mode: Chamfer
e Corner Attributes Distance: 0.0625 [3/4"]
e Corner Attributes Variable: Chamfer
e Click Save to accept the changes.

Edit Details
MName |Ban'ier_Top_H | {-
Point Constraints Comer Attributes
Mode Horizental + Vertical Mode Chamfer ~
Constraint Constraint Distance
Type Harizontal Vertical Variable
Parent Working Point w Bamier_Bott_R e
Valve

Rotation
[[] Do Not Retate

17. Select the Barrier_Top_L and in the Point Constraints section change:
e Mode: Horizontal and Vertical
e Horizontal Parent: Barrier_Bott_L
e Horizontal Value: 0
e Horizontal Variable: <Leave Blank>
e Vertical Parent: Barrier_Top_R
e Vertical Value: 0
e Vertical Variable: <Leave Blank>
e Corner Attributes Mode: Chamfer
e Corner Attributes Distance: 0.0625 [3/4"]
e Corner Attributes Variable: Chamfer

e Click Save to accept the changes.
Edit Details

Nee

|

Paint Constraints Comer Attributes
Mode Herizontal + Vertical Mode Chamfer ~
Constraint Constrairt Distance
Type Horizontal Wertical Variable
Parent Barmier_Bott_L ~ Barmier_Top_R ~
Value  [0.0000 | [c000 |
Variable | "l | Vl
Rotation
[[] Do Mot Rotate

Save Cancel
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18. Select the Barrier_Bott L and in the Point Constraints section change:
e Mode: Horizontal and Vertical
e Horizontal Parent: Barrier_Bott R
e Horizontal Value: 1.2916 [1’-3.5"]
e Horizontal Variable: Barrier_Width
e Vertical Parent: Barrier_Bott_R
e Vertical Value: 0
e Vertical Variable: <Leave Blank>
e Corner Attributes Mode: Chamfer
e Corner Attributes Distance: 0.0625 [3/4"]
e Corner Attributes Variable: Chamfer
e Click Save to accept the changes.

Edit Details
MName |Ban‘ier_Botl_L | AL
Point Constraints Comer Attributes
Mode Harizontal + Vertical Mode Chamfer ~
Constraint Constraint Distance
Type Harizontal Vertical Variable
Parent Barmier_Bott_R e Banmier_Bott_R e

Varisbl | [P Wdh

Rotation
[] Do Not Rotate

19. Once all variables have been created and all points are constrained, right click on the name of
template, and select Verify. This will open a separate window where the user can test the variables

and the new template.

—] By

| Tewrarey s

—J Telxd
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20. The template is meant to be used as the left side of a bridge, to create the right side right click on
the template name and select Copy, then select the newly copied template, right click on it and
select Mirror and rename the template so that it indicates is the right side.

Barne: ‘Bdbot—Top | Patfeifia @

21. This concludes the creation of the barrier template. The user can now close the Template Creation

dialog box.

Knowledge Tip: For the barrier in this exercise, we use Horizontal and Vertical
variables for placement. By doing this we can control the height of the rail and

create drain slots of post gaps using the variable constraints dialog box.

The other option for placing barrier is using the Horizontal and Elevation
Provider variables. The elevation provider places that point directly on top of the
deck. However, this option does not allow to change the height of the point in
relation to the deck. This option is great for Barriers that will never have Drain Slots
or for Sidewalks.
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Exercise #4 - Create a Sidewalk Template

This exercise can be completed in the active file. Repeat the steps for creating a rail template (above) to now
create a new template for a sidewalk. Sidewalks can be created as a deck template or as a barrier template,

for this example it will be created as a barrier template.

Navigate to Utilities > Libraries and select Barriers to open the Template Creation dialog.

2. Since sidewalks are modeled longitudinally like a bridge rail, we will create a new template under the
Barrier folder. Navigate to Barrier > TxDOT, right click to select Add Category and name the new
folder Training Sidewalks.

3. Right click on this new Training Sidewalks folder and select Add Template.

e Name: LT Sidewalk
e Description: Left Sidewalk
e Click OK
4. Repeating the process for the rail template, click in view 4, then use the smart line tool to trace the

cross section of a sidewalk. For this training, draw a 6” thick, 10 ft wide sidewalk:

5. Select the Import template from model button then press Yes in the dialog.

B View 1, 0BM-TernplateEditor-temporary

- AQ U@ b OF

......... e Bl [rport ternplate from model

6. Rename the points of the sidewalk, clicking Save to update each line:
e P_0 > Sidewalk_Top_L
e P_1 > Sidewalk_Top_R
e P_2 > Sidewalk_Bott_ R
e P_3 > Sidewalk_Bott L

Poirts
Mame Typel Typed Variable1 Warable?
Sidewalk_Bott_L
Sidewalk_Bott_R
Sidewalk_Top_L

Samabwn |
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7. Adjust the point constraints to attach the sidewalk bottom to the bridge deck, add a 32" chamfer to
the left top and left bottom corners of the sidewalk, and add a 2” fillet to the top right corner to
represent the curb per TxDOT standard drawing BRSM. See Sidewalk_Top_R Point Constraints on how
to adjust your toe offset.

/ See Bridge Layout for combination

i, rail type used. Showing C221 Rail. 2"
! :
3" X Bars ST(#4) at 9" Max Spacing 3"
1 ]
I 1
| ' See Bridge Layout Bars 57 ~ 2 ‘
3 X for sidewalk slope £
! ! Bars SA(#4) E?
. ! - spaced at I'-6" =
o Const joint( )—\ Max. Begin 2
N 2 %" from 2'R S
[ ST(#4) span ends.—— =
1 | 1 i N
[ o I~
[ ' — ]
P V Q| gs
— M M . N »— " . B & &
L ‘
T > J
Pl full T F
S5Z(#4) match bars SA(#4)— LSt‘a.b reinforcing r
Placement of rail anchorage. See appropriate
rail details for required rail anchorage.
S— % Chamfer SHOWING RAISED SIDEWALK

e Select the Sidewalk_Bott L and in the Point Constraints section change:
o Mode: Horizontal and Elevation Provider
o Horizontal Parent: Sidewalk_Top_L
o Horizontal Value: 0
o Horizontal Variable: <Leave Blank>
o Elevation Provider: <Leave Blank>
o Corner Attributes Mode: Chamfer
o Corner Attributes Distance: 0.75/12 [3/4"]
o Corner Attributes Variable: Chamfer
o Click Save to accept the changes
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Edit Details

Mame  |Sidewalk_Bott_L 1
Point Constraints Comer Aftributes
Mode Harizantal + Elevation Provider Mode Chamfer w
Constraint Constraint Distance
Type Harizontal Elevation Provider Variable
Parent Sidewalk_Top_L ~ Working Poirt
Variable
Rotation
[] Do Met Retate
Save Cancel

Select the Sidewalk_Bot_R and in the Point Constraints section change:

@)

@)

©)

Mode: Horizontal and Elevation Provider

Horizontal Parent: Sidewalk_Bott L
Horizontal Value: 10
Horizontal Variable: Sidewalk_Width
Elevation Provider: <Leave Blank>
Corner Attributes Mode: <Leave Blank>
Click Save to accept the changes
Edit Details
Name |Sidewalk_Bott_R | 1
Point Constraints Comer Attributes
Mode Horizontal + Elevation Provider Made None v
Constraint Constraint
Type  Horizontsl Elevation Provider
Parent Sidewalk_Bott_L ~ Warking Point

Value | [10.0000 A0
Varisble [Sidewalk_Width  ~

Ratation

[] De Not Rotate

Save Eancel

Select the Sidewalk_Top_L and in the Point Constraints section change:

(¢]

(¢]

(¢]

Mode: Horizontal and Vertical

Horizontal Parent: Working Point
Horizontal Value: 0

Horizontal Variable: <Leave Blank>
Vertical Parent: Sidewalk_Bott L

Vertical Value: 0.5

Vertical Variable: <Leave Blank>

Corner Attributes Mode: Chamfer

Corner Attributes Distance: 0.75/12 [3/4”]
Corner Attributes Variable: Chamfer

Click Save to accept the changes
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Edit Details

e 1
Paint Constraints Comer Attributes
Mode Horizontal + Vertical Mode Chamfer W
Constrairt Constraint Distance
Type Horizontal Vertical Variable
Parent Working Point o Sidewalk_Bott_L
Varisble
Rotation
[] Do Mot Rotate
Save Cance!

e Select the Sidewalk_Top_R and in the Point Constraints section change:

©)

¢)

Mode: Horizontal and Vertical

Horizontal Parent: Sidewalk_Bott R
Horizontal Value: -2/12 [2"]
Horizontal Variable: <Leave Blank>
Vertical Parent: Sidewalk_Bott L

Vertical Value: 0.5

Vertical Variable: <Leave Blank>

Corner Attributes Mode:

Fillet

Corner Attributes Distance: 2/12 [2”]
Corner Attributes Variable: Fillet

Click Save to accept the changes

Edit Details

Name |Sidewalk_Top_R

Foint Constraints

Mede Herizontal + Vertical
Constraint

Type Horizontal

Parent Sidewalk_Bott_R

Wariable

AL

Comer Atributes
Mode Fillet A

Constraint Radius  |0.1667

Vertical variable | |

Sidewalk_Bott_R ~

0.5000
Rotation
[[] Do Not Rotate

Save Cancel

Close the Template Creation dialog.

8. Place your new sidewalk template. Select the Place Barrier tool from Home > Accessory.
Template Name: LT Sidewalk

Name Prefix: Sidewalk
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I
x

gf@‘ Place Barrier

Barrier

5

@
H
[]®

Template Name

Start Station Offset
End Station Offset
Herizontal Offset
Vertical Offset
Material ~
Barner Matenal I:l
Pay Unit Linear Linit w

> &[]

Solid Placement
Chord Teolerance 1000
Max Dist Between Sections 16,4042
Template Orientation Vertical ~
Start Cut Orientation Follow Skew
End Cut Orientation Follow Skew

Build Order

Barrier Build Order

? = =]

Feature
Feature Definition mer
Mame Prefix Sidewalk|

Data point on the bridge deck in View 3, right click to reset, then data point again.

Now we will define a line along the deck to be used as a reference for placing the sidewalk.

In the Path Selection dialog, click Select Guideline from List

*

Path Selection —

Candidate

Select Alignment
Select Guideline from List
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e Since we want to place the left sidewalk along the left top edge of the deck, choose EOP_L
then click OK.

ol Path Selection — O >
Guideline Point Name B S (-3 T X $HH 1
BRILG ] o9 - R =
BRI_UG1
BRI_UG2
CcL

»

EOP_R

oK Cancel

e Click OK to close the Path Selection dialog and place the sidewalk.

e Example result:

9. Practice this exercise once more, this time creating a template named RT Sidewalk for the right
sidewalk. Keep in mind the Path Selection places the element based on the position of the working
point, so draw the cross section for the right sidewalk so that the WP will be at the top right corner.

This concludes the tutorial on creating and manipulating bridge templates.
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Plan Production Tools
Bridge Layout

In this section we will create a bridge layout using the Plan Production tools within OBM, these tools are the
same ones available in MicroStation and ORD. For Bridge Layouts, the process is the same as creating Plan
and Profile sheets in ORD. We will create a plan boundary and a profile boundary.

Note: Creation of Bridge Layouts is not fully automated. Bridge Layouts are created with a combination of

manually drawn elements and automatic 2D shapes gathered from the 3D models of the bridges.

1. While in OBM, open the Completed Bridges.dgn located in the Bridge\Bridge x\Completed\
folder.

Folder

| =" Completed Files ~ | ]
s

Document

MName File Name
Enter text here “F| Enter text here
_/:ﬂc::mpleted Bridges.dgn Completed Bridges.dgn

2. Once the file opens, the required views will be already setup.

Note: The views were opened by performing a long right click and selecting

View Control > 3 Views/Plan/Profile/3D like what was done when the riprap was created to
open the profile view of the abutments.

B d, A gl - 5 U
E-i- A LPENER BT S B o A

OpenBridge Designer/Modeler Training Manual | 135



Add a 3D Cut to the profile view to display the bridge elements.

8 | O3] | e, B b | A

B Ve ] s o] g it - T, L
- L PPEC EE DEE S ek

o O o € T & T D T O O O & O o O o o Ml
Note: Adjust the 3D Cut offset until the profile is showing what is needed, add additional 3D Cuts
with different offsets as needed.

Create the plan boundary using the Place Name Boundary tool located in the Drawings section of

the Reports and Drawings tab.

Reports and Drawings View Collaborate Help
| Cambey = ==
LL| | & oy
‘% -ABC B
lace

am Ad
Boundary Boundaries Profile Nz

mic Settings Substru

Y P
By Station Sapfion Named

Drawings

e Press anywhere in the plan view to activate the view.
e Select the first icon at the top of the dialog.
e In the plan view select the Southbound Alignment.
e In the plan view select the start and end limits of your sheets, the sheet boundaries will
show make sure you only get the needed boundaries to capture the bridge.
e Back to the Place Boundary dialog box.
o Drawing Seed: Bridge Layout — Plan
o Detail Scale: 17=20"
o Name: Layout Plan
o Start Station: 12+80.00
o End Station: 17+40.00
o Create Drawing: False
o Boundary Chords: 20

&% Place Mamed Boundary Civil Plan - X
FLETE Pavd sinin Pt
Drawing Seed: |Bridge Layout - Plan -
Detail Scale: | 1"=20' -

Mame: | Layout Plan

Description:
Group: |(New) -
Mame: | 5B_US5281
Description:
Start Location: | 12+80.00 (™
Stop Location: | 17+40.00 »
iLength =
Left Offset: | 50000000 —
Right Offset: | -30.000000 —
Overlap: | 0.000000 =

Boundary Chords: | 20
[ Create Drawing
Show Dialog
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e Press again anywhere in the plan view to complete the creation of the boundaries.

Create the profile boundary using the Place Name Boundary tool located in the Drawings section
of the Reports and Drawings tab.

Reports and Drawings View Collaborate Help
| Cambey - - r—-—‘|
1
= ‘&) “hBE i
lace

am Ad
Boundary Boundaries Profile Nz

mic Settings Substru

v P
I By Station on Named

Drawings

e Press anywhere in the profile view to activate the view.
e Select the third icon at the top of the dialog.

e In the profile view select the white profile line.
e Back to the Place Boundary dialog box.

e Drawing Seed: Bridge Layout — Profile

e Detail Scale: 1”-20"

. Name: Layout Profile

e Method: From Plan Group

e Use Active Vertical: True

e Create Drawing: True

e Show Dialog: True

LR LT
Crrimareg fowet  Bricige Lytasd = Frokin -
Dwind icale 17020 -
e La
Gt raptuadi
Whprkagad i F -
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e Press anywhere in the profile view to accept and create the boundaries, and the Create

Drawing dialog will open.
e In the Plan side (Left)

o View Name: Bridge Layout Plan
o Drawing Model Name: Layout Plan 01

o Enable the Filename field by checking the toggle.

» Press the Create new Drawing file
= Select No Wizard and press OK

4

= Save the new file to folder 4 - Design\Bridge\Bridge X\

= File Name: Layout Drawings.dgn

= Description: Drawing Models for Bridge Layout

= Press Save to create file.

Create Drawing Model Destination File

General

Folder

Bridge X

Document

Select

Save

Name: [Layout Drawings.dgn

Description: | Drawing Models for Bridge Layout

File Name: | Layout Drawings.dgn

Format: [dan
Application: Department:
OperRoads Designer CONNECT ~ | [ <none>

X

Cancel

o Scale: 1”"=20’

o Annotation Group: Brg Plan 20Scl
o Sheet Model Name: Bridge Layout Sheet 01
o Enable the Filename field by checking the toggle.

= Press the Create New Sheet File

» Select No Wizard and press OK

=

= Save the new file to folder 4 - Design\Bridge\Bridge X\

* File Name: Layout Sheets.dgn

» Description: Sheet Models for Bridge Layout

= Press Save to create file.

Create Sheet Model Destination File

General

Folder

Bridge X

Dacument

Name: | Layout Sheets.dgn

Description: | Sheet Madels for Bridge Layout]

File Name: | Layout Sheets.dgn

Format: [dan

Application: Department:
OpenRoads Designer CONMECT ~ | | <none>

X

Save

Cancel
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o Scale: Full Scale 1 =1
o Detail Scale: 17=20"
e In the Profile side (Right)
o View Name: Bridge Layout Profile
o Drawing Model Name: Layout Profile 01
o Enable the Filename field by checking the toggle.

» Press the Browse Drawing file
= Open the previously created file: Layout Drawings.dgn
o Scale: 1”"=20"
o Annotation Group: Brg Profile 20Scl
o Sheet Model Name: Bridge Layout Sheet 01
o Scale: Full Scale 1 =1
o Detail Scale: 1”"=20"
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e Press OK to create the sheets and drawings.

e The process may take some time depending on the number of sheets getting created and at
times the process will ask the users to Update Server Copy or to Check In files in
ProjectWise.

e When the process is done it will open on the Sheet model file, on the last sheet of the

process.
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PRELIMINARY

e Return to the Completed Bridges.dgn to create the Typical section drawing.

Create the typical section boundary using the Place Name Boundary tool located in the Drawings
section of the Reports and Drawings tab.

Reports and Drawings View Collaborate Help

| Cambe = / ==
AL | i
| Pier . | -ABC E

mic  Settings Substru P Mam Ad
By Station Seefion Named Boundary Boundaries Profile Nz

Drawings

e Press anywhere in the plan view to activate the view.
e Select the fourth icon at the top of the dialog.

e In the plan view select the Southbound Alignment.
e In the plan view select the start and end locations for the sections.
e Back to the Place Boundary dialog box.

e Drawing Seed: Bridge Layout — Transverse

e Detail Scale: 1”-20"

e Name: SB_US281-Section

e Start Station: 15+00

e End Station: 15+00

e Top Clearance: 5

e Bottom Clearance: 5

e Create Drawing: True

e Show Dialog: True
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e Press anywhere in the plan view to create the boundary, and the Create Drawing dialog
will open.
o View Name: Bridge Layout Section
o Drawing Model Name: Layout Section 01
o Enable the Filename field by checking the toggle.

= Press the Browse Drawing file

= Open the previously created file: Layout Drawings.dgn
o Scale: 17=20"
o Sheet Model Name: Bridge Layout Sheet 03
o Enable the Filename field by checking the toggle.

» Press the Browse Sheet file
= Open the previously created file: Layout Sheets.dgn
o Sheets: Bridge Layout Sheet 01
o Scale: Full Scale 1 =1
o Detail Scale: 1”"=20"
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The section drawing will get referenced into the sheet selected, in this case Bridge Layout

Sheet 01.
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Note: If the bridge varies on the number of beams per span, the user needs to create more

sections to reflect the spans and number of beams.
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_PRELIMINARY

7. Once all drawings are created, all annotations and additional drafting will be done in the Drawing

models.

Refer to the Bridge Detailing Guide and the Bridge OBM Workflow documents to finish the

detailing of the Bridge Layout. This concludes the Bridge Layout section.

Note: The scale used in the example turned out to be too small, in production the user needs to

make the decision that best fits their needs for the scale and if the typical section needs its own

sheet.
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Superstructure Drawings

In this section we will create superstructure drawings using a combination of the previously used Place
Named Boundary tools. This example will create the span sheet, the same steps can be followed to create
the framing plan. This example will not fully annotate the drawings, for that the user will need to refer to the
Bridge Detailing Guide and the Bridge OBM Workflow documents.

1. Create the plan boundary using the Place Name Boundary tool located in the Drawings section of
the Reports and Drawings tab.

Reports and Drawings |~ View  Collaborate  Help

| Cambe ._% ==
LL ¥ ik

= ~ABC E

Place MNamed Ad

Sagfion Named Boundary Boundaries Profile Mz

| Pier,
mic

Settings Substru
By Station

Drawings

e Press anywhere in the plan view to activate the view.

e Select the first icon at the top of the dialog.

e In the plan view select the Southbound Alignment.

e In the plan view select the start and end limits of your sheets, for these sheets the approach
slabs do not need to be included.

e Back to the Place Boundary dialog box.

e Drawing Seed: Bridge Details — Plan

e Detail Scale: 1”-20"

o Name: Span Sheet Plan

e Start Station: 14+11.00

e End Station: 16+41.00

e Create Drawing: True

B/ /o000~

Drawing Seed:
Detail Scale:
Name:
Description:
Group:
Name:

Description:

Start Location:

Stop Location:
Length:

Left Offset:

Right Offset:
Overlap:
Boundary Chords:

Press again anywhere in the plan view to create the boundaries.

Bridge Details - Plan
1"=20'
Span Sheet Plan

(New)
Span Sheet Plan

14+11.00
16+41.00
230.000000
-50.000000
50.000000
0.000000

10

Create Drawing
Show Dialog

-

-
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2.

In the Create Drawing dialog:
View Name: Span Sheet Plan 01

Drawing Model Name: Span Sheet Plan 01

Enable the Filename field by checking the toggle.

o Press the Create New Drawing File +

o Select No Wizard and press OK
o Save the new file to folder 4 - Design\Bridge\Bridge X\
o File Name: Span Sheet Drawings.dgn
o Description: Drawing Models for Span Sheets
o Press Save to create file.
Scale: 1"=20"
Sheet Model Name: 215.00 Prestr. Conc. I Girder Unit Sheet 01
Enable the Filename field by checking the toggle.

o Press the Create New Sheet File +

o Select No Wizard and press OK
o Save the new file to folder 4 - Design\Bridge\Bridge X\
o File Name: Span Sheets.dgn
o Description: Sheet Models for Span Sheets
o Press Save to create file.
Scale: Full Scale 1 = 1
Detail Scale: 17=20"

Create Drawing X Sheet Model
Model Name: | 15,00 Prestr. Conc, | Girder Unit Sheet 01

Mode: | Plan v
O Seed Model: | TkDOT_Bridgelayout-Sheet-Definition.dg
One Sheet Per Dgn:
> Filename: | Span Sheets.dgn +
Sheets: |(N
View Name: | Span Sheet Plan 01 eets: | (New)
A |Full Size 1=1

Drawing Seed: |Bridge Details - Plan - =

Drawing Boundary: |(Mew)
Detail Scale: |1"=20"

4 4 4 4

View Type:  Civil Plan
Discipline:  Bridge
[] Add To Sheet Index

Make Sheet Coincident
Open Model

Purpose:  Plan View
Drawing Model
Model Mame: | Span Sheet Plan 01
Seed Model: | xDOT_Bridgelayout-Sheet-Definition.dg I &zl

Filename: | Span Sheet Drawings.dgn 4
A =20 -
Annotation Group: ‘Nona i |

e Press OK to create and open the sheets, the process will request the user to update and
check in files in ProjectWise as it creates the different models.

e All annotations, element manipulations and additional drafting will be done in the Drawing
models of the span sheet. It is always recommended to minimize the amount of “live” data

placed in the sheet models.
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Return to the Completed Bridges.dgn to create the transverse section for the span sheets. The
process will be like the creation of the plan view. We will create another cross section named
boundary for the span sheet.

Create the transverse section boundary using the Place Name Boundary too located in the
Drawings section of the Reports and Drawings tab.

Reports and Drawings View Collaborate Help

| Cambey — |——_—1|
AL | f i
| Pier . ] “ABC B
mic  Settings Substru Place Mamed Ad
By Station Seefion Named Boundary Boundaries Profile Mz

Drawings

e Press anywhere in the plan view to activate the view.

e Select the fourth icon at the top of the dialog.

e In the plan view select the Southbound Alignment.

e Back to the Place Boundary dialog box.

e Drawing Seed: Bridge Details — Transverse

e Detail Scale: 1/4"=1"-0"

e Name: Span Sheet Transverse

e Start Station: 15+50.16 [Using mouse click around this station]
e End Station: 15+50.16 [Do not move the mouse and press again]
e Left Offset: -29.0

e Right Offset: 25.0

e Top Clearance: 5

e Bottom Clearance: 5

e Create Drawing: True

e Show Dialog: True

X el /o0 O~
Drawing Seed: |Bridge Details - Transverse -
Detail Scale: |1/4"=1"-0" -
Group: |(New) -
Name:  Span Sheet - Transverse-1
Description:
O Start Location: | 15+50.16 J
O Stop Location: | 15+50.16 |

Left Offset: | -29.000000 s
Right Offset: | 25.000000 s
Interval: | 100.000000 i
Vertical Exaggeration: | 1.000000
Top Clearance: | 5.000000
Bottom Clearance: | 5.000000
Elevation Datum Spacing: | 5.000000
Event Point List: |(Mone) -
Include Event Points Only
[ Include Centrel Points
[] Backward Facing
Create Drawing
Show Dialog

¢ In the Create Drawing dialog.
e View Name: Span Sheet Transverse 01
e Drawing Seed: Bridge Details - Transverse
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e Drawing Model Name: Span Sheet Transverse 01
e Enable the Filename field by checking the toggle.
o Press the Browse Drawing file
o Open the previously created file: Span Sheet Drawings.dgn
e Scale: 4" = 1-0"
e Sheet Model Name: 215.00 Prestr. Conc. I Girder Unit Sheet 02
e Enable the Filename field by checking the toggle.
o Press the Browse Drawing file
o Open the previously created file: Span Sheets.dgn
o Sheets: 215.00 Prestr. Conc. I Girder Unit Sheet 01
e Scale: Full Scale1 =1
e Detail Scale: 14” = 1’-0”
Create Drawing x Sheet Model
Create Sheet Model
Mode: | Cross Section - Model Name: | 15.00 Prestr. Conc. | Girder Unit Sheet 02
[0  One Sheet Per Dgn: Seed Model: | TeDOT_Bridgelayout-Sheet-Definition.dg
Filename: | Span Sheets.dgn
fedtlaney Span Sheet Transverse 01 reste! [215.00 Prestr. Conc. | Girder Unit Sheet —
Drawing Seed: |Bridge Details - Transverse - A FullSize =1 -
RECVEEE LS Drawing Boundary: Bridge Details - Transverse -
=zpin EEgs Detail Scale: [1/4=1-0° =
Purpose:  Transverse Section
: Add To Sheet Index [z
Dianing Mods| Make Sheet Coincident
Model Mame: | Span Sheet Transverse 01 Open Model
Seed Model: | TeDOT_Bridgelayout-Sheet-Definition.dg oK Cancel
Filename: | Span Sheet Drawings.dgn 4
A =10t -
Annetation Group: |None v|

e Press OK to create and open the sheets, the process will request the user to update and
check in files in ProjectWise as it creates the different models.

e If for some reason the selected scales are not held, simply change the scale of the reference
files. The scales will still need to be adjusted to fit the space and the needs of the user.

e Like before, the drawing model needs to be used for all annotations and additional drafting.
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Repeat steps 1 and 2 to create the drawing and sheet model files for the framing plan,
change the view, drawing model, drawing model file, sheet model, and sheet model file
names to reflect framing plan.

This concludes the creation of the superstructure drawings.
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Substructure Drawings

In this section we will create substructure drawings using a combination of the substructure OBM tools and
the Drawing Callout tools. This example will create the bent sheet, but the same concept can be applied to
create the abutment sheet. This example will not fully detail and annotate the drawings, for that the user
will need to refer to the Bridge Detailing Guide and the Bridge OBM Workflow documents.

Note: If the user is using Pro-Concrete to detail all structural reinforcing the drawing/sheet creation should
be performed from the Pro-Concrete Model, for this example we are not using Pro-Concrete, so we are using

the OBM Bridge model for the drawing/sheet creation.

1. First, we need to set the TxDOT Symbols as our default detailing symbols. To do so navigate to the

Drawing task, then select the Annotate tab and press on the “Open Dialog” icon of the Detailing

section.

T = HI‘_E _fi. - ; = F o (it chenss

Annctate  Attach Anakyze Ukdities Drawing Axdi Bridkge Detan

ex [} HH| o 22

Place | 3 L

* (i 17
e [vmengion - 2
Label  Elerment

abat Dhmenzaneg

E——

2. In the Detailing Symbol Styles dialog box select the TxDOT_Symbols then press the Activate
button. Once active the style will be preceded by a green checkmark indicating that the style is

active. Close the dialog box once the style is activated.

=] - .=
o Detailing Symbol Styles [C=:
File  Utilities File  Ltilities
B e - B Pn
= H | o | v £+ &1 - | |
Styles 2 Styles
&2 Default Leve &1 Default
== TXDOT _Symbals Detail Are “ TXDOT_Symbols
52 TXDOT_Symbols-X5 Main Tern 52 TXDOT_Symbols-X5
| cader

3. Return to the OpenBridge Modeler task and setup the OBM drawing settings using the Settings
tool located in the Drawings section of the Reports and Drawings tab.

Opsnfrdge Madelee = - HE % - - &= peiim divt- ey puv beniley o oo

Cred Utikties Eepoets and Drawings View Collaborate Help

cjo < Cam (el
j ,..: vk | Cambe ‘y; |'_:
Xl beam 57| Pier . “AEL
wnirties ey amic  Settings Sul - | Place Hamaed
lepert  Hegart [}l Ezanng v Seation Section Hemetd Boundary Boundarnies
Zeviige Pepartog Diewangs

4. In the Drawings: Dynamic View Settings dialog box.
e Auto Dimensions: False
e Clip: False
e Auto Fit: False
e Unit System: English
e Hidden Style Name: _TxDOT_Bridge_Substructure
e Dimension Style Name: _TxDOT_Brg-Fract-Dim
e Dual Dimension Style Name: _TxDOT_Brg-Fract-Dim-2Lines
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o Title Text Style Name: _TxDOT_Brg_Main-Title-Text
e Drawing Seed Model: _TxDOT_Bridge_Substructure
e Pier Reference Copies: All Off

e Click OK to accept all settings and close the dialog.

A" Drawings: Dynamic View Settings

General

[] Auto Dimensions Pier Reference Copies
Cclip [OTop
[ Auto Fit [ right
Hidden Style Mame |_TxDOT_Bridge_Substructure D Bottom
Unit Dependent Data Set D Left
Unit System |English - [] Back
Dimension Style Mame |_TxDOT_Brg-Fract-Dim - D Elevation

Dual Dimension Style Name |_TxDOT_Brg-Fract-Dim-2Lines  ~
Title Text Style Name |_TxDOT_Brg_Main-Title-Text -

Drawing Seed Model |_TxDOT_Bridge_Substructure

« o]

Note: The reason why TxDOT toggles off the options mentioned, is because these tend to

label items that we do not usually label and the effort to delete the annotations and re-
create the labeling is the same as if the annotation were never there. In addition, the reason
why the only view created is the elevation is because TxDOT likes to keep each view in its
own drawing model, OBM will create all views in the same drawing model if the reference
copies are enabled.

5. Once all settings are setup, press on the Substructure tool in the Drawing section to start the

drawing creation workflow.

Reports and Drawings View Collaborate Help

| . =
: Cambey l=l.£-. : ﬁ T !
| Pier | =pBC

namic Settings Substructure Typical Place Named
By Station Section Mamed Boundary Boundaries
Drawings

6. Click on the Interior Bent No. 2 OBM element. Then press once again anywhere in the screen to

accept the location of the element boundary.

7. In the Create Drawing dialog
e Name: Interior Bent No 2 Elevation
e Drawing Model Name: Interior Bent Elevation

e Enable the Filename field by checking the toggle.

o Press the Create New Drawing File +

o Select No Wizard and press OK
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o Save the new file to folder 4 - Design\Bridge\Bridge X\
o File Name: Bent Drawings.dgn
o Description: Drawing Models for Bent Sheets
o Press Save to create file.
Scale: 4" =1"-0"
Sheet Model Name: Interior Bent No. 2
Enable the Filename field by checking the toggle.

o Press the Create New Sheet File -+

o Select No Wizard and press OK
o Save the new file to folder 4 - Design\Bridge\Bridge X\
o File Name: Bent Sheets.dgn
o Description: Sheet Models for Bent Sheets
o Press Save to create file.
Scale: Full Scale 1 = 1
Detail Scale: 4" =1"-0"

Create Drawing X

Mame: | Interior Bent Mo 2 Elevation
Drawing Seed: | _TxDOT_Bridge_Substructure -
View Type:  Section
Discipline:  Bridge
Purpose:  Substructure]
Create Drawing Model
Seed Model: | TxDOT_BridgeDetails_Sheet_Definition.dgnlil

Filenarme: | Bent Drawings.dgn 4+
é 1;4“:1"3" -
Visible Edges: | Dynamic -

Create Sheet Model
Seed Model: | TeDOT_BridgeDetails_Sheet_Definition.dgnlil

Filenarme: | Bent Sheets.dgn 4
Sheets: |(New) -
A Full Size 1=1 -
Drawing Boundary: |(MNew) hd
Detail Scale: |1/4"=1'-0" -
[] Add Te Sheet Index s

Make Sheet Coincident
[] Replicate Drawing in Sheet File
Open Model

0K Cancel

Press OK to create the drawing and sheet files and models.

Like in the layouts, and span sheets the additional detailing and annotations will be done in

the drawing models.
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Open the Bent Drawings.dgn, we will create the section view for the bent in this file.

Once the file is open, navigate to the Drawing task, then select the Drawing Aids tab and enable
Accu-draw by pressing on the Toggle Accu-draw tool in the Accu-draw section.

T Drawing I Ad=1 - | AN =

Annotate Attach Analyze Utilities Drawing Aids
1 [7] e ~3| =
| o ona L '

- I ol .
Set — Define ¢
Origin o an ACS~

AccuDraw I naps T

=gl

10. Now navigate to the Drawing task, then select the Annotate tab and press on the Section Callout

tool in the Detailing section.
Drawing W@ 5 H l'_s:; Eé: - - * Lg] H pwsh

View Annotate Attach Analyze Utilities Drawing Aids Bridge De

A Y e [f] 0 Fr Ly o

Al .;. & [ R

Ic hange Text A e Place Dimensicn H Section o
xt Attributes  —, 7 e Label Elemment o i ~ Callout *7 ot

Text otes Dimensicning ables | Detailing =

11. In the Place Section Callout dialog
e Drawing Seed: _ TxDOT_Bridge_Section_Cut
Note: _TxDOT_Section will also work, it has the same settings this seed comes from the
MicroStation configuration. If the user opens this drawing with MicroStation the
_TxDOT_Bridge seeds will not be available.
e Height: From View
o Create Drawing: True
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i Place Section Callout - X

_DOT_Bridge_Section_Cut -
Detailing Symbeol Style: | TXDOT_Symbaols S

Height: | From View A

Create Drawing

12. Place the section callout in between the columns starting from the top and drawing to the bottom,

be sure the section is “looking” to the left side of the bent.

13. In the Create Drawing dialog box

Name: Interior Bent Section A-A

[ ]
e Be sure the Filename toggle is set to False or Untoggled
e Scale: 4" =1'-0"
e Create Sheet Model: False
e Press OK to create the drawing model within the same file.
ER Create Drawing = | [] Crests Sheet Model
(AR, - ocice R Saction A-J T ...-..-. L E...:-::i-..:ll sl &
Orawing Seed _TclOT Bradge Section_Cut - o - T
ey p et A EEEST -
Duciphne  Bidge Cirerveiess B _ iHew) -
Purpeie:  Sechion View Dhetnil Seale ;G-E 1D o
B Creste Drawing Model Bdd To ek Index

Seed Medek | RDOT Endgeletsds theet Defmibion.dgnbl

I [File Replcats D

LT S - (5] Cpen Madel
Veble Edgeie | Dynarrm: -

1 0 Cancel

14. Once the section drawing has been created return to the elevation model, so we can create the plan

view drawing.
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15. Create the plan view using the Plan Callout tool in the Detailing section of the Annotation tab.

Bt

@ oD R

16. In the Place Plan Callout dialog
Drawing Seed: _TxDOT_Bridge_Plan_View
Note: _TxDOT_Plan will also work, it has the same settings this seed comes from the

Amnctits  Amsch  Anskgsi Umltel Deeng Acl

x| [ B EomEiEH ke
_— w3 G115
# Place  Demamsion Ty
¢ Lobel = Elemest o a0 " ol
iote Durmanicning 5 Tabbes piling &

it
Bridge D

MicroStation configuration. If the user opens this drawing with MicroStation the

_TxDOT_Bridge seeds will not be available.

Create Drawing: True

= Place Plan Callout

_T«DOT_Bridge_Plan_View

Detailing Symbel Style: | TKDOT_Symbols
Create Drawing

(>

17. Place the plan callout just above the bent, starting from the left side and ending on the right side,

and dragging down just enough to capture the height of the cap.

18. In th

e Create Drawing dialog box

Name: Interior Bent Plan

Be sure the Filename toggle is set to False or Untoggled

Scale: 14”7 =1"-0"
Create Sheet Model: False

Press OK to create the drawing model within the same file.

[ Creste Draweng
[T v Ern Flard
vawing Seed TR eadge Plan_View
Wiew Tpe  Plan
Drciphne  Bridge
Furpose  Flan View
[ Cresta Drawing Madel

Soed Madel | TaDOT Bridpelietnds e Defntien.dgnil

L TS -

Veidtle Edges  Dynarmic -

¥ |

[ Creste Sheet Model

Note: When the plan view opens, the user will notice that the Plan Callout tool does not have
a limit on what to show “In” and "Out” of the page during the drawing creation. This can be

changed in the properties of the plan callout.
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19. To change the depth of the plan callout, select the plan callout then change the Bottom Height and

Top Height in the Clip Volume section in the Properties dialog.
e Bottom Height: 5
e Top Height: 5

LALSHIUCSY -
Geometry v

Clip Volume

» Clip Points
\Width 44 5008"
Flan Elevatio 1166 667/t
Flip Direction OFf
Height 10.0000°
Bottom Heigh 5.0000°
Top Height  5.0000°
Back Depth  6.4009°
Front Depth 6.4009°

Note: Bottom Height controls the distance that in the up-station direction while the Top Height

controls the down-station direction. This direction may change in abutments.

20. Once all the additional drawings are created with completed detailing and annotations, the user will
need to manually attach the references into the sheets.
¢ When referencing new drawing models to existing sheet files be sure to have the live nesting
enabled and set to 99.

3
| [T » TS

<

]

o 7L
a - _

21. This concludes the plan production section. The creation of the other detail sheets is a combination
of the tools showed so far, the abutment sheets will have more drawings since there are more
sections required. See Appendix A for example sheets created using this same process.

22. This concludes the substructure drawings section.
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Interoperability

This section will focus on the export tools and what is exported to each of the supported applications.

The Interoperability section is in the Utilities tab in OBM, this section contains all the export/import tools for

the supported applications.

OpenBridge Modeler SHER

m Home Civil Utilities Reports and Drawi

LEAP LEAP RM ProStructures

Bridge Concrete ~  Bridge Steel »  Bridge ~ '

Interoperability

Exporting to LEAP Concrete or LEAP Steel

To export to LEAP Concrete, the OBM Bridge superstructure unit can be any bridge type except
Beam Slab (Steel Girders) and must be active.

To export to LEAP Steel, the OBM Bridge superstructure unit must be defined as Beam Slab (Steel
Girders) and must be active.

When exporting a bridge to LEAP Concrete and the user is using OBD/OBM, the LEAP file will be
saved within the OBD file. When the user is using OBM standalone, the user must have a standalone
version of LEAP installed. Since Bentley has stopped developing standalone LEAP applications, if the
user intends to use LEAP and RM, install OBD rather than OBM standalone.

There is no tool to import a bridge model created in LEAP into OBM, OBM can only read analytics
information of a bridge model originally created in OBM.

If the bridge has multiple units, OBM will only transfer the active unit.

When the user sets up the OBD workflow as Standalone, the user can modify the model in LEAP,
however, the changes in the model will not be pushed back. In the BIM workflow the OBM model
controls all the model changes.

To export a model to LEAP, press the LEAP Bridge Concrete icon or the LEAP Bridge Steel icon.
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Please refer to Appendix B or Appendix C for the OBD 2022 R2 transfer report to see the

assumptions and limitations of the transfer in LEAP Concrete and LEAP Steel
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Example model export in LEAP Concrete

3. Example model export in LEAP Steel

This concludes the exporting to LEAP tutorial.
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Exporting to RM Bridge

RM Bridge can accept Concrete or Steel superstructures.

RM Bridge files can be saved within the OBD file or outside in a separate directory. This option can be
changed in File > Settings in the OBD dialog box, however, this is only when the user is working as a
standalone workflow, when the users are in the BIM workflow the option gets ignored and the RM bridge
files are stored in the OBD file.

j Standalone Workflow Settings *

RM

Setting 1: The project folder will be saved in the OBD database. There will be NQ connection between the OBD
database folder and initial RM Bridge database project folder.

Setting 2: The project folder will NOT be saved in the OBD database and RM Bridge project folder will remain as
an external folder (same workflow as RM Bridge standalone product). Batch mode run is possible in this workflow.

Save

Note: This setting only affects the RM Standalone worlkflow.

Unlike LEAP, the user can select exactly what components to transfer to RM, and the user can select all
units, and all bridges, RM will always export the active Bridge/Unit.
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As mentioned before, the materials and build order are important for RM Bridge as those are get used to
analyze and create the stages when the model gets exported.

1. To start the export to RM Bridge, press the RM Bridge icon.
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In the export dialog box, the user can define the structural analysis behavior of each of the

elements. This information will not be covered in this manual.
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RM Bridge assumptions and limitations can be found in Appendix D. This concludes the exporting to

RM Bridge tutorial.
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Interoperability with ProStructures

OBM now includes a vast number of tools from ProStructures within the OBM application. When the user
Activates ProStructures within OBM the DGN will be branded as a ProStructures file. It is recommended to
create a new blank OBM DGN file and then reference the original DGN to perform all ProStructures tasks in

the new file.

Note: There are known compatibility issues with ProStructures files created in ProStructures and the ones
created within the OBM ProStructures plug-in. Reinforcement created in one cannot be modified in the other

program.

This manual will not cover any of the ProStructures tools as they are very extensive, a new training manual

just for ProStructures will be created and used for the detailing of Concrete and Steel bridges.

ProConcrete tools are in the ProConcrete task. The user can reinforce beams, footings, walls, columns
amongst other elements. This task also has limited tools to create and modify rebar definitions.
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Placement of rebar schedules is available in OBM when the ProStructures plug-in is activated. Another task
becomes available labeled Structural Detailing. In this task, there is a Concrete Drawing Production Tab and

a Numbering, Marking section with the rebar scheduling tools.
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This concludes the ProStructures interoperability section.
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Appendices
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Appendix A - Plan Production Examples
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The following sheets were created using the workflow/process shown in the Plan Production section.

For the span sheet, a secondary clipped reference was added to show only the exterior beams, the reference
was added manually, using the view created by the named boundaries.

Typically in span sheets we do not show the crowned deck, but in OBM we either have the cross slope or we
don’t, we cannot change the setting for the different types of drawings, so we have to adjust our standard

drafting practices.

The border is a reference that is linked to the drawing seed, the users can replace the reference file as long
as they keep the name of the file and just replace the contents.

All annotations were done manually.
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Example Span Sheet of Box Beams

For the abutment sheets, details like the earwall detail and corner details were copied from the standards for

simplicity. These drawings can also be done using OBM plan production tools.

Some lines were drafted manually, and some edges were masked using a line the same color as the
background.

All annotations were done manually.
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Example Abutment Sheet of Box Beams
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Appendix B - LEAP Bridge Concrete (LBC) - Assumptions and Limitations
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LEAP Bridge Concrete (LBC)

Please be aware of the following assumptions and limitations when transferring the physical

model from OBM to an analytical model in LBC, and bringing changes back from LBC to OBM.

3a.

Data Transfer: In version 10.12.01.xx, the data transfer is bi-directional, e.g. from OBM to LBC (for
all supported bridge types), and back from LBC to OBM (for prestressed concrete girder bridges).
While the entire model is transferred from OBM to LBC, on the way back only selected
superstructure (beams and beamlayout) and all substructure information is transferred. In LBC, use
the Tools > OBM Sync > Send to OBM option to write information back to OBM via an XML file. In
OBM on the Utilities tab of the ribbon toolbar, select LBC > Update from Analytics to select the same
transfer XML file, and start the process of updating the OBM model with LBC data changes if any. At
this time, other than footing design reinforcement, any other design reinforcement, strands or
tendon information will not be transferred back from LBC to OBM.

Model: Model must be completed in OBM, with all super and substructure including bearings defined,
before transferring to LBC.

Deck Slab Thickness: For a bridge model with varying deck thickness in spans, or across the cross-
section in a single span, OBM will transfer the minimum thickness of the slab across all cross-
sections and all spans to LBC. The deck thickness is not transferred back from LBC to OBM.

Multiple Decks: In the properties window, setting the Analytical Flag = true allows the deck to be
transferred to LBC. Users should not mark approach slabs as analytical decks. A series of contiguous
decks can also be transferred to LBC.

Haunch Thickness: While OBM models a very accurate haunch considering the slope of the deck
transversely, and varying haunch thickness filling the gap between the top of the beam and the
bottom of the slab, the analytical model in LBC uses a constant haunch thickness. OBM will
conservatively transfer the maximum thickness from among all beams in all spans to LBC. The
haunch thickness is not transferred back from LBC to OBM.

Beam Layout: LBC only supports prestressed beams spanning between supports. End blocks
modeled in OBM with different sections will not be transferred to LBC. Beam Layout (including
spacing of beams) changes in LBC can be transferred back to OBM. User will have an opportunity to
view and accept or reject changes before coming back to OBM.

Beam Cross-sections: While transferring a beam cross-section from the non-LEAP library, e.g. a custom
section which are typically drawn using MS drawing tools from OBM to LBC, LBC will first search for a
matching name through its existing beam library, and if not will attempt to automatically create a new beam
library object by interpreting a shape as close to the MS drawing as possible. The user may need to verify
and modify this library object with appropriate structural properties and strand templates before continuing
the design in LBC. When data is sent from LBC to OBM, changes to the Beam cross-section, if any, are

flagged, and the user will have the opportunity to view and accept or reject the changes.
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10.

11.

Diaphragm: Diaphragm defined in OBM is transferred in terms of the locations and equivalent point loads on
concrete beams in LBC.

For CIP P/T Box Girder bridges and RC or P/T Slab bridges: OBM will transfer an interpreted cross-
section, by populating the parametric variables, by intelligently interpreting the appropriate point
pairs from OBM template. A screen showing the OBM Template and the interpreted cross-section is
presented to the user before the final transfer to LBC. In this screen the user can modify the points
used for picking up the points from the OBM templates. Changes from LBC to OBM for this bridge
type is currently not supported.

Bearings: LBC can currently only handle rectangular shape bearings. Any other shape of bearing
coming from OBM is converted to equivalent rectangular bearing during transfer. Grout pads on top
of the bearings in OBM are not transferred to LBC, but the thickness at the center is added to the
bearing seat thickness to compensate. Changes from LBC to OBM for bearings is currently not
supported.

Materials: Beam material properties are transferred from OBM to LBC, and back into OBM if changes
are made in LEAP. A new entry is created in the OBM materials library if an exact match of the
materials modified in LEAP is not found.

Substructure:

a. Pier Location offset is measured in OBM, along the SupportLine, whereas in LBC it is
measured perpendicular to the alignment. The conversion is done automatically when data is
transferred from OBM to LBC.

b. Since LBC does not support inclined/sloped pier cap, when such a cap is transferred from
OBM, it is treated as a straight/level cap and the bearing seats adjusted to fill in the gap
under bearings/beams.

c. Other than the Oval column shape from OBM, all other 'regular' column shapes are
supported in LBC. The Oval shape column is converted to an equivalent rectangular shape
with fillets. When transferring template based column cross-sections from OBM, columns
come in with a cross-section represented by a bounding rectangle around the shape.
Variable pier caps with parabolic or circular variations are approximated by linear variations

d. User defined templates for footings and abutments are transferred as equivalent rectangles.

e. For Abutments, to accommodate various agency practices, OBM allows users to set three
different locations (front face of backwall, centerline of abutment cap, back of abutment) as
the reference line for placing abutments. Since LBC only allows one reference line at center
of abutment, OBM on data transfer will maintain the accurate lengths of the girders, and
adjust the position of abutment for an additional offset distance. Wingwalls are not

transferred from OBM to LBC at this time.
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12.

13.

14.

15.

16.

f. Integral substructures for Box Girder bridges and RC Slab bridges, with the integral cap
taking the shape of the superstructure are currently not supported in OBM. These will need
to be modeled in LBC, after initial model transfer from OBM.

g. All geometry changes made to substructure in LBC can be brought back to OBM. The user
will have the opportunity to view and accept or reject the changes when updating the model
in OBM using the transfer XML format file.

h. If you have modified the column length in LEAP and you want to update the column length
in OBM, please be sure to have the footings elevation constraints unchecked in order to see
the updated model.

i. For Variable Columns, defined using Templates, transfer to LBC is not possible at this time.
Barrier: OBM will transfer Barriers from OBM to LBC as equivalent loads, and will also transfer the
barrier width and location. User should check these loads and dimensions in LBC as these could
affect the design.

File Name: When attempting to transfer data from OBM to LBC, user can provide a file name and
path for the LBC data file. If such a file already exists, OBM will replace only the geometry and
material data and retain all loads and other design parameter information.

Camber and Deflection results: If prestressed concrete beams are designed (with strands) in LBC,
the results can be transferred back to OBM. Using the Reports > Camber option, user can view the
estimated beam elevation values at erection, and deck screed elevation reports.

For offset (from alignment) bridges, OBM and LEAP Bridge support line stationing could be different
due to differences in assumptions on layout in these two products. While the conversion is done on
the fly and the bridge will be located geometrically accurate, future versions will address this issue.
Steel Cross Frames for Concrete beams modeled in OpenBridge Modeler will be transferred to LEAP

Bridge Concrete as loads.
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Appendix C - LEAP Bridge Steel (LBS) - Assumptions and Limitations
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LEAP Bridge Steel (LBS)

Please be aware of the following assumptions and limitations when transferring the physical
model from OBM to an analytical model in LEAP Bridge Steel and bringing selected changes back
to OBM.

1. Data Transfer: In version 10.12.01.xx, the data transfer is bi-directional, e.g. from OBM to LBS, and
back from LBS to OBM, for selected changes in superstructure and substructure. While the entire
model is transferred from OBM to LBS, on the way back only selected superstructure (beams and
beam layout) and all substructure information is transferred. In LBS, use the OpenBridge Modeler >
Save to OBM option to write information back to OBM via an XML file. In OBM on the Utilities tab of
the ribbon toolbar, select LBS > Update from Analytics to select the same transfer XML file, and
start the process of updating the OBM model with LBS data changes if any. You will be prompted
with a dialog showing what information has changed, along with options to bring in select
information into OBM. In this release, stiffeners, cross-frames, field splices and shear studs are
written from OBM to LBS, but any changes made in LBS, cannot be sent back to OBM.

2. Stiffeners and Cross Frames defined in OBM can now be transferred to LEAP Bridge Steel along with
the all other bridge elements defined. At this time, the transfer is only one way from OBM to LBS.

3. Model: Model must be completed in OBM, with all super and substructure including bearings defined,
before transferring to LBS.

4. Deck Slab Thickness: For a bridge model with varying deck thickness in spans, or across the cross-
section in a single span, OBM will transfer the minimum thickness of the slab across all cross-
sections and all spans to LBS. The deck thickness is not transferred back from LBS to OBM.

5. Haunch Thickness: In both OBM and in LBS, haunch thickness is measured from the bottom of the
top flange to bottom of deck. OBM will conservatively transfer the maximum thickness from among
all beams in all spans to LBS.

6. Beam Layout: To cover a wide variety of possible scenarios, LBS will always bring in beam paths
from OBM as custom beam paths. While the user can modify these beam paths in LBS and send the
information back to OBM, deleting and adding entirely new beam layouts and attempting to transfer
this information back to OBM is not supported.

7. Beam Cross-sections: When using Rolled Beam Shapes, OBM transfers the appropriate name to LBS,
and a corresponding section is picked from the Standard Sections list in LBS. For Built-up shapes, all
transfers are by plate dimensions, a much simpler transfer. Steel Tubs can be transferred from OBM
to LBS, but not vice-versa. The rotations of these sections from OBM are not supported in LEAP
Bridge Steel, and they will be modeled without the rotation following the deck slope.

8. Bearings: LBS can currently only handle rectangular shape bearings. Any other shape of bearing
coming from OBM is converted to equivalent rectangular bearing during transfer. Grout pads on top

of the bearings in OBM are not transferred to LBS, but the thickness at the center is added to the
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bearing seat thickness to compensate. For Steel Tub girders supported by a single bearing in OBM,

LEAP will automatically create two bearings due to current limitations.

9. Substructure:

a.

h.

Pier Location offset is measured in OBM, along the SupportLine, whereas in LBS it is
measured perpendicular to the alignment. The conversion is done automatically when data is
transferred from OBM to LBS.

Since LBS does not support inclined/sloped pier cap, when such a cap is transferred from
OBM, it is treated as a straight/level cap and the bearing seats adjusted to fill in the gap
under bearings/beams.

For Abutments, to accommodate various agency practices, OBM allows users to set three
different locations (front face of backwall, centerline of abutment cap, back of abutment) as
the reference line for placing abutments. Since LBS only allows one reference line at center
of abutment, OBM on data transfer will maintain the accurate lengths of the girders, and
adjust the position of abutment for an additional offset distance.

LBS can have round, rectangular and rectangular-variable column shapes. OBM supports the
following additional shapes: rectangular-chamfered, rectangular-filleted, rectangular-beveled
and oval. All are transferred from OBM as standard rectangular columns in LBS. When
transferring template based column cross-sections from OBM, columns come in with a cross-
section represented by a bounding rectangle around the shape. Variable pier caps with
parabolic or circular variations are approximated by linear variations.

Integral substructures in LBS will not transfer to OBM in this release of OBM.

LBS does not support Struts between columns or wingwalls. So transfer from/to OBM is not
yet supported for these elements.

If you have modified the column length in LEAP and you want to update the column length
in OBM, please be sure to have the footings elevation constraints unchecked in order to see
the updated model.

For Variable Columns, defined using Templates, transfer to LBS is not possible at this time.

User defined templates for footings and abutments are transferred as equivalent rectangles.

10. Auxiliary/Barrier: In this release OpenBridge Modeler will transfer Barriers from OpenBridge Modeler

11.

12.

to LEAP Bridge Steel as equivalent loads. User should verify and adjust these elements in LEAP

Bridge Steel as needed.

File Name: When attempting to transfer data from OBM to LBS, user can provide a file name and

path for the LBS data file. If such a file already exists, OBM will replace only the geometry and

material data and retain all loads and other design parameter information.

For offset (from alignment) bridges, OBM and LBS support line stationing could be different due to

differences in assumptions on layout in these two products. While the conversion is done
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automatically and the bridge will be located geometrically accurate, future versions will address this
issue.

13. Field Splices and Shear Studs defined in OpenBridge Modeler can be transferred to LEAP Bridge
Steel. At this time, the transfer is only one way from OpenBridge Modeler to LEAP Bridge Steel.
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Appendix D - RM Bridge Connect - Assumptions and Limitations
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RM Bridge CONNECT

Please be aware of the following limitations when transferring the physical model from OBM to
RM Bridge CONNECT:

1. Steel girder top cover plates: they are not supported on transfer to RM because it will generate
cross section elements overlapping which invalidates the geometrical model in RM.
2. Barriers: they are not transferred because they can be simulated on RM side as a load on the side of
the bridge.
3. The following elements modeled in OBM are currently not transferred to RM:
a. wing walls
b. approach slab
c. pile rock sockets
d. advanced variable columns
e. steel girder haunch extensions
4. Materials: if no material is assigned to a structural element, a default material will be added on
transfer to RM.
5. Support springs on multi-unit transfer: Bearing springs will not generate correctly in cases where both side of

the common pier have girder slab bridges. These springs can be corrected in RM Modeler manually.
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