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1.1

1.2

CHAPTER 1
GENERAL

NCDOT STRUCTURES MANAGEMENT OPENBRIDGE MANUAL

This manual is intended to be a guidance manual, providing Engineers and Technicians guidance in current
Structures Management Unit (SMU) practice using OpenBridge software. To preserve the autonomy of
Engineers and Technicians and encourage the application of new ideas and advancements in the technology, this
manual does not attempt to address all possible scenarios that may arise in the use of OpenBridge software in the
design and of modeling highway structures. It is assumed that many of these guidelines contained within will
necessarily continue to evolve as the software continues to evolve.

The users of this manual are encouraged to present ideas that may vary from those contained herein. These
suggestions will be considered and implemented as deemed appropriate.

This manual does not attempt to reproduce information that is adequately addressed in the Bentley training
documents and/or their other publications.

Users should also reference the NCDOT CADD Manual.

NCDOT MIGRATION PLAN

In July of 2021, North Carolina Department of Transportation (NCDOT) started the process of migrating its
computer-aided design and drafting (CADD) software from Bentley MicroStation V8i and Geopak to Bentley
OpenX. OpenX is a comprehensive multi-discipline three-dimensional (3D) modeling application that can be
used in the delivery of projects from concept through construction.

To transition to ORD, NCDOT developed a Migration Plan with milestone activities and associated targets for
each Unit within NCDOT to utilize OpenX in the production of designs and plans for new projects. In July of
2021, SMU converted projects that were less than 75% complete in v8 to OpenX. In January of 2022, SMU
transitioned all projects to OpenBridge. In August of 2023, the Director of Technical Services issued a
memorandum requiring all new projects begin in OpenX (https://connect.ncdot.gov/projects/Project-
Management/Documents/08-02-2023%20NCDOT OpenX Migration.pdf)
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1.2.1

1.3

1.3.1

Structures Management Unit Migration Plan

Under NCDOT’s Migration Plan, each Unit has unique activities and associated targets as part of their migration
plan. SMU has a three-phase migration plan for transitioning to the use of Bentley OpenBridge Designer (OBD),
the transportation structural component of ORD.

SMU'’s three-phase migration plan is as follows:

o Phase 1 - Transition Staff and Consultants to the use of OBD for 2D plan production.

o  Phase 2 — Transition Staff and Consultants to producing 3D models to be used in reference with other
Unit’s models and to create 2D plans.

o  Phase 3 — Transition Staff and Consultants to producing 3D models for complete digital delivery.

V8 FILE CONVERSIONS AND EXPECTATIONS

For projects with files still in MicroStation format, these files will need to be converted to OpenBridge format.
This section is intended to provide guidance and expectations for those project files.

DGN Migration Expectations

V8 files can be opened in the OpenBridge software without loss of data. When a V8 file is opened in
OpenBridge, a message will appear asking if the user would like to update the file. Accept the update to convert
the drawing to the OpenBridge format. When a drawing is converted, the V8 levels, attributes, and format will
be brought forward in the updated file, however these attributes will not be converted to match the Structure
Management Unit’s (SMU) OpenBridge workspace. Once updated to OpenBridge, there is no need to change the
text and line styles to the new OpenBridge format or move to the use of sheet models. Note, because the V8
attributes have not been updated to the OpenBridge workspace, text fonts will appear different from the text
displayed in the OpenBridge drawings. If no modifications to the drawing content are required, the drawing may
be printed (on paper or PDF) as usual.

Modifying Converted v8 Drawings

When V8 drawings are converted to OpenBridge and a note or dimension needs to be added, copy and paste
existing text then edit the new note or dimension. If a drawing detail needs modification, the user should proceed
as usual. Note if new lines are placed in the drawing, their naming convention will utilize the OpenBridge
workspace and will appear the same as the existing lines when printed.
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1.3.2

1.3.3

Adding Drawings to a Plan Set

When additional drawings are needed for an existing plan set, use OpenBridge to develop the new drawings and
save them as separate files using SMU’s file naming convention. These drawings will utilize the OpenBridge
workspace and the text will appear different from the converted or modified drawings. During the OpenBridge
transition period, SMU plan sets with differing text fonts will be acceptable.

Standard Drawings and Standard Plans

SMU’s Standard Drawings and Plans have been converted to the OpenBridge format using the procedures
described above. The Standards will not be updated for consistency with the OpenBridge workspace until
revisions to the content are required. During plan development, always use standard drawings and plans
available on SMU website.

DGN Plan Conversion

V8 files can be opened in the OpenBridge software without loss of data. When a V8 file is opened in
OpenBridge, the following message will appear:

This file is not part of a WorkSet.
Do you want to open this file in the active WorkSpace "DOT-US
Maorth Carolina”, WorkSet “SMU Waorkset"?

Open Cancel

Click “Open” and the file will be migrated to the current SMU workspace. The file will now be in the SMU
OpenBridge workspace with the old v8 line styles, text styles, borders, and features.
GEOPAK File Incorporation

Projects that originated in V8i and Geopak can be incorporated into OpenBridge Designer files by importing the
geometry (.gdk files) and terrain (.tin files).

To incorporate an alignment from projects that used older versions of MicroStation and Geopak, take the
following steps:

1t Locate the gpk file from the previous project and make a copy. Save the copy in your OBD project folder.
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2" Create an OBD “Model” file in your project folder.
37 In the “Model” file, click on the “Import” icon and drop down to “Geometry”.

OpenBridge Modeler

EroHE e« S -
E Home View Ciwil Analysis and Reporting Litilities Parametric Cell Help
R~ * TR VYA J@\?y f:; Ty Add Bridge % Move T
C}\ E @5 - &> T Add Unit &7 Terrain +
Explorer Elerment .-, Impaort Bridge 4, , . Add
= G v Selection L1 ~ T Wizard w4 Alignment Multi-Units
Primary Selection Bt Geometry Bridge Setup
P rti
e &2 Terrain

fag ~ & S I 1 @000«

4t Tocate the saved copy of the gpk file from step 1.

Import Geometry

*
&« v A <« DEV > OBD Test Projects » B-4863 » GPK v B Search GPK
Organize » New folder - 1 @
() MName Date modified Type Size
7 Quick access
| jobrdy.gpk 1/12/2016 3:10 PM GPK File 334 KB
I Desktop L | jebrdy.gp
4 Downloads
= Documents
&=/ Pictures v
File Directory w
File name: v‘ All Files (%) v

for your project.

5th Select the alignment and feature definitions for the alignment. Select each alignment and its profile one at a
time and assign the correct features for each one. This will require repeating this step for each alignment needed

14
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Import Geometry

= NoFeaturs
D BL
m]BYA
- ]BYB
- ]DET1
= ]DET2
|:| EL
mJEY
m-JEY1
m[JEY2
- JEYRAMPA
- JEYRAMPE
- JEYRAMPG

e[
-] Profile

-[JDET1
-[JDET2
-[JEXDET1

- [_JEXDET2
-[JEXL

- [_JEXRPA

[ _JEXRPB

[ _JEXRPC

[ _JEXRPD

D EXY
[JEXY_323.LT

|:| RPA
-[JRPADET1

< >

EI Alignment ~

[ IRPB v

A

Select the correct alignment for your
structure.

Select the alignment profile. ]

=

[] Assign Feature Definitions from Table
Feature Definitions Table:

Assign Feature Definition

Linear Features:

ALG_Centerine
@& Exist_ALG_Centerdine
@ Exist_ALG_Centerdine

Paint Features:

Create Civil Rules

@ Prop

L@ [EE—

@ ALG_Centerline Ct v

1.3.3.1

Set Feature Definition Tool

]

Select if the alignment is proposed or
existing

Select point features as “point”.

(<

If you didn’t check the “Assign Feature Definition” box, take the following steps:

OpenBridge Modeler

,;&ﬁ Import/Export *
45 Design Elements ~ %
"§9 Standards

®
F&t,

- @ -
Ciwil

View
5 Civil Accudraw
. Civil Analysis ~

Set Feature Definition

Feature Definition Toolbar

Analysis and Reporting

Geometry Report =

Hile-» 25 -

Utilities Parar

/" Lines 3 Offsets and Tapers

QO Arcs * & Reverse Curves ~

6'@ Match Feature Definition
P' Civil Message Center
@

Set Element Information

1-5

the “Civil” tab.

Select the “Set Feature Definition”
tool, under the “Standards” icon on
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JE setFeat..  — X Select the features for the alignment
Feature - selected above.

Festure Type
Feature Definition |ALG_Centerine

Mame [ @ Mo Feature Defintion A
= : Alignment
=1 NCDOT

----- L.l ALG_Centerine

& AIC Cemtedine Callockor Dickeb

I Alignment\NCDOT\Prop\ALG_Centerline
----- @ ALG_Centerine Driveway

----- & ALG_Certerdine Loop

----- @ ALG_Certedine Median Crossover
----- & ALG_Centerdine Minor Roadway
----- & ALG_Centedine Onsite Detour

----- @ ALG_Centerdine Ramp

Use the curser to select the alignment
to set feature definition.

Locate Elements - Reset To Complete

Current Active 3D Linear Element: L
By Profile Name - L
Level: Default

1.34 Adding the Terrain

To incorporate a terrain from projects that used older versions of MicroStation and Geopak, take the following
steps:

1%t Locate the .tin file from the previous project and make a copy. Save the copy in your OBD project folder.

2" Click on the “Import” icon and drop down to “Terrain”.
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OpenBridge Modeler

=

-@-odkehk

-

Home Civil Utilities Reports and Drawings View Collaborate Help
% FRE = * =N J& g Add Bridge % Move
@ n oo T# Add Unit &5 Terrain
Explorer Element ..., MPOMt Bridge 4, , .. I
g = v | election L. ¥ '@ B ~ v Wizagrd .MI Alignment 'ﬁﬁq. Add Multi-Units
Prirnary Selection B Geometry Bridge Setup
’g |Nn Feature Definition &3 Terrain A 69;9 a-AJ? /
ril
3rd Locate the saved .tin file from Step 1.
Select Files To Import - SADEV\Squad_D'\Misc Projects\EXAMPLE PROJECTS\BROOS4\ DT x
Look n: [ || DTH v @2 e m- = JE3|
* Name . Date modified Type
i ] 510094 Is tin 210106.tin 1742021 1:23 PM TIN File

||

Desktop

e

Libraries

=

This PC

N&work
< >
File name: | w | I Done
Files of type: All Files w Cancel
S Options
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Import Terrain Model(s)

T mE X Tl

P 50034 _Is_tn_210106

SADEV\Squad_D\Misc Projects\EXAMPLE PROJECTS\BRODS DT\ br00S4_Is_tin_210106.tin

Global Options

Terrain Models
Append to existing Terrain Model
Terrain Model to append to
Projection
Target
TargetDescription

TargetUnits

File Options

Feature Definition

Feature Definition

Filter

Source File Units

Triangulation Options
Import Options
Include Spet Festures

Name all Features

GENERAL
— [m| *

-~

O
Projection Targets should be

— set from the seed file.
NADE3 North Carolina State Plane, US
FOOT

AN

[ Temain'\NCDOT\Exist \ET_Triangl{|

[

[ Select “ET_Triangles”

File Optiong

Feature Definition

Filter

Source File Units

Triangulation Options

Import Options

Include Spot Features

Mame all Features

Geoaravhical Coordinates

4™ Click on “Import”

Impart Terrain Only
Impart Features Only

1-8

+ @& Mo Feature Definttion
B[ Temain

210 NCDOT
: Exist
ET_Boundary
ET_Contours
ET_Contours and Triangles
ET_Rock Surface
ET_Thematic Height
ET_Thematic Slope
& ET_Unsuitable Boundary
u Prop

YRR R

| Temain\NCDOT\Exist\ET_Triangll~ ||

-
Leave File Units as “Unknown”

Select “Import Both”
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1.4.1

1.4.2

WORKSPACE

Bentley OpenX is NCDOT’s only authorized CADD software platform. OpenBridge Designer (OBD) is the
structural operating system of Bentley’s OpenX Design products. OBD is compatible with OpenX allowing for
structures to be built on top of referenced OpenX files and includes Bentley’s LEAP design software package.

Consultants

As part of NCDOT’s transition to project file storage on ProjectWise, Structures Management’s OBD workspace
is incorporated into a managed workspace in ProjectWise.

Consultants can find ProjectWise guidance documents for creating, saving, searching and exporting documents
can be found here:

https://connect.ncdot.gov/resources/ CADD/Pages/ProjectWise.aspx.

Consultants can find the latest software version of OpenBridge being used by the Department here:
https://connect.ncdot.gov/resources/ CADD/CADD Documents/NCDOT CADD Software Versions.pdf

SMU Workspace

Similar to previous versions of MicroStation, in an effort to maintain consistency amongst contract plans and
now 3D models Structures Management will continue to produce and maintain a custom workspace for OBD in
the NCDOT Unified WorkSpace.

OpenBridge uses element templates, level names, feature symbology and feature definitions. The current
workspace has new workspace properties and will continue to evolve with 3D templates and libraries.
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143 2D Element Templates

Line styles are now assigned to Element Templates, which must be selected before use. Using the correct
Drawing Line Styles is important in OBD to capture accurate quantities.

1% Use the Drawing workflow

Drawing v HE
m Home View Attach
& Mone | @ R & -

Show ™ ttach ) £l
E] ook~ 2~ - s

Templates Primary

-

Annotation

Annotate

Exist
Modeling

ol

Prop
Examples

rd
3" Select the correct Element to be drawn,
Abutments H 7 .
——— ei. If you're drawing an End Bent cap, select
. Cops “Abutments”... “Caps”

& Columns

& Footings

& Piles_steel

& Piles_concrete
& BBars

& KBars

= SBars

= UBars

= VBars
Auxiliary

Barriers
Bearings
CrossFrames

Culverts

3
3
>
>
>
>

Drawing

Deck

Once the correct Element Template is selected, the Line Style/Level
is automatically set

’ = k = C\Users\napierce\DesktophB-5121%401_001_B5121_SMU_GD01_500

View Analyze Curves Constraints Utilities Drawing Aids Content SMU Help
' = R TN 4 O+ v% -
| |Sub End Bent Cap Lines v Q |_ B-c k el ) o / /D _/ - %
Attach I T @2 ) ;‘ o A, E o
= v |[= = - |[ A ~ | Explorer ach Element dred o Place  Place e,
0 = @0 =0 Tools~ T3 ~ T v Selection Tools W * | Smartline Line Tools~ /‘3] ~A -~
Attributes Primary Selection Placement

Once the correct Element Template is selected, you
can use the Placement tools for drawing

Note: Do not place dimensions and text in the Design Model.
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144 Level Name Convention
SMU level names reflect the Department’s level naming policy.

Naming convention: Element State Unit Name Element Type

Element State = Existing elements E
Proposed elements P
Unit Name =

Structures Management Unit SMU

Element Type = Element Name

%5 Level Manager -

Levels Filter  Edit

[ ByLevel

|| Y wone)~ | [A -

10.12_Test File.dgn
All Levels

Y Filters

Name

E_SMU_Steel_Pipe _Drains
E_SMU_Steel_Plate_Girder

E_SMU_Steel_Sheet_Piles
E_SMU_Stiffeners
E_SMU_Structural_Steel
E_SMU_Structural_Stee|_Hidden
E_SMU_Sub_U_Bar
E_SMU_Substructure_Grout
E_SMU_Superstructure_Grout
E_SMU_Tendon
E_SMU_Tendon_Centerline
E_SMU_Three_Bar_Rail
E_SMU_Timber
E_SMU_Timber_Rail
E_SMU_Two_Bar_Rail
E_SMU_Water_Elevation
E_SMU_Wingwalls

Enter Data Field Text
P_SMU_Abutments
P_SMU_Alaska_Rail
P_SMU_Anchaor_Bolt
P_SMU_Approach_Slab
P_SMU_Asphalt_Wearing_Surface
P_SMU_Barrier_Rail

P_SMU_Beam Bolsters CELL
P_SMU_Bearing_Seats
P_SMU_Bearings
P_SMU_Bearings_Lines
P_SMU_Bent_Cap
P_SMU_Bent_Control_Line
P_SMU_Box_Beam_Unit
P_SMU_Box_Beam _Void
P_SMU_Bridge Joint Demo
P_SMU_Bulb_Tee Girder
P_SMU_Bulb_Tee Girder Broken
P_SMU_Centerline_loint
P_SMU_Chainlink_Fence
P_SMU_Civil_Cell_Lane Teper Locator
P_SMU_Classic_Concrete. Barrier Rail
P_SMU_Classll Surface_Prep
P_SMU_Classlll_Surface Prep

D S Coluimn

SMU_ridge_Features_Levels_Elem Temp Imperial.dgniib
SMU_Bridge_Features_Levels_Elem Temp Imperial.dgniib
SMU_Eridge_Features_Levels_Elem Temp Imperial.dgniib
SMU_Eridge_Features_Levels_Elem Temp Imperial.dgniib
SMU_Eridge_Features_Levels_Elem Temp Imperial.dgniib
SMU_Eridge_Features_Levels_Elem Temp Imperial.dgniib
SMU_Bridge_Features_Levels_Elem Tenp Imperial.dgniib
SMU_Eridge_Features_Levels_Elem Temp Imperial.dgniib
SMU_Eridge_Features_Levels_Elem Temp Imperial.dgniib
SMU_Eridge_Features_Levels_Elem Temp Imperial.dgniib
SMU_Eridge Features Levels_Elem Temp Imperial.dgniib
SMU_Eridge Features Levels_Elem Temp Imperial.dgniib
SMU_Eridge Features Levels_Elem Temp Imperial.dgniib
SMU_Eridge Features Levels_Elem Temp Imperial.dgniib
SMU_Eridge Features Levels_Elem Temp Imperial.dgniib
SMU_Eridge Features Levels_Elem Temp Imperial.dgniib
SMU_Eridge Features Levels_Elem Temp Imperial.dgniib
SMU_Eridge Features Levels_Elem Temp Imperial.dgniib
SMU_Bridge Features Levels_Elem Temp Imperial.dgniib
SMU_Bridge Features Levels_Elem Temp Imperial.dgniib
SMU_Bridge Features Levels_Elem Temp Imperial.dgniib
SMU_Bridge Features Levels_Elem Temp Imperial.dgniib
SMU_Bridge Features Levels_Elem Temp Imperial.dgniib
SMU_Bridge Features Levels_Elem Temp Imperial.dgniib
SMU_Bridge Features Levels_Elem Temp Imperial.dgniib
SMU_Bridge Features Levels_Elem Temp Imperial.dgniib
SMU_Bridge Features Levels_Elem Temp Imperial.dgniib
SMU_Bridge Features Levels_Elem Temp Imperial.dgniib
SMU_Bridge Features Levels_Elem Temp Imperial.dgniib
SMU_Bridge Features Levels_Elem Temp Imperial.dgniib
SMU_Bridge Features Levels_Elem Temp Imperial.dgniib
SMU_Bridge Features Levels_Elem Temp Imperial.dgniib
SMU_Bridge Features Levels_Elem Ternp Imperial.dgniib
SMU_Bridge Features Levels_Elem Ternp Imperial.dgniib
SMU_Bridge Features Levels_Elem Ternp Imperial.dgniib
SMU_Bridge Features Levels_Elem Ternp Imperial.dgniib
SMU_Bridge Features Levels_Elem Ternp Imperial.dgniib
SMU_Roadway_Geometry Features Levels_ Elem Temp.dgniib

SMU_Bridge_Features Levels_Elem Temp Imperial.dgniib 7

SMU_Bridge_Features Levels_Elem Temp Imperial.dgriib Oss
SMU_Bridge_Features Levels_Elem Temp Imperial.dgriib e
SMI1 Rririne Festirrec | ovele Flom Tomn lomerial dnniih Mie
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1.4.5 Feature Definitions
SMU OBD workspace has feature definitions defined for many of the commonly used proposed bridge elements.

File v
| OpenBridge Model
Q@ Q.

[Search PlR ¥

4 9 Bridge Model

4 2 Civil Data

> o Geometry
4 v M Bridges
4 v ¥ Bridge(8r 1) ™

b < Complex Element: Alignment1
4 7P Units
4« P BUDT : Beam Slab Concrete-Girder:
> ¥ & Decks
> v/ [E Beam Layouts
4 v/I=) Beam Groups
4 /I BeamGroupl
> v IC Supportlinel - Suppert
» v IC Supportline2 - Support
» v IC Supportline3 - Support
» v IC Supportline4 - Support
152 Tub Girder Groups
47 Concrete Diaphragms
1A Cross-Frame Groups
v ¢ Supportlines
v 8 Supports
> & &3 Abutment1
b v 8 Pierl -

-

S

1.4.6 SMU Tools
The SMU OBD workspace has a “SMU” tab under the Drawing workflow, where the in-house SMU NCBDS

tools are located.

@ cHEB -+ 2D -

|Drawing E

Home View Annotate Attach Analyze Litilities Drawing Aids Mesh SMU
MNOTES BOLTED FIELD SPLICE
TYPICAL SECTION CAMBER
LRFR TABLE

SMU Programs

The SMU Program tools are for SMU Staff use with NCBDS design software. These tools can be used in the
Sheet Model and used like the SMU Standard Plans.
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1.4.6.1  Placing Typical Section From NCBDS
To place Typical Section Drawing, follow these steps.
[ 1t Use the SMU tab ]\
2@ [Draving @ cHEB«-» 25 - N

MOTES

Home View Annotate Attach Analyze Litilities Drawing Aids Mesh SMU

BOLTED FIELD SPLICE

TYPICAL SEC'I'IGNV{QMBEF{
LRFR TABLE

MU prE[Z"“ use the SMU Typical Section for placing Typical Section Drawings ]

Typical Section = x
Pt | [se e A :
A
Databasd display last updated: 5/5/2021 11:06:50 AM
Drag 4 column header here to group by that column.
DB ID Bridge No TIP COwner Name Last Update Date
1000 300016 B-5981 Paul Bryant 5/3/2021 11:33:59 AM
099 420053 B-3654_02 Mohammed Ahmed 4/29/2021 2:33:09 PM
|998 8900 B-4455 Ahmad Ighwair 4/28/2021 3:46:30 PM |
997 0 00003333 Ahmad Ighwair 4/28/2021 3:19:22 PM
096 90065 B-5642 Korey Newton 472772021 4:18:54 PM
995 420053 B-3654 Mohammed Ahmed 4/28/2021 3:23:42 PM
993 9104 17BP.3.R.80 Jeremy McCartha  4/27/2021 10:07:22 AM
992 90065 B-5642 Doug Shackelford  4/26/2021 2:39:24 PM
991 0 Doug Shackelford  4/26/2021 2:29:12 PM
930 300016 B-5981 (63" MET PCG) Paul Bryant 5/3/2021 3:09:51 PM
089 300016 B-5981 (63" MET PCG) Paul Bryant 5/3/2021 3:07:35 PM
988 300016 B-5981 Paul Bryant 4/22/2021 5:22:32 PM
987 770036 1-4413 Ashvin Patel 5/3/2021 7:43:29 AM
086 770036 1-4413 Ahmad Ighwair 4/22/2021 2:20:48 PM

4t Use the “Draw Typ. Section Select Project” button to 3 select the desired project from the table.

place the selected typical section in your dgn.
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1.4.6.2  Placing LRFR Summary Table From NCBDS

To place LRFR Table Drawing, follow these steps.

[ 15t Use the SMU tab. }\

|Drawing v @'flﬂl‘.ﬁ@ﬁ' f@:
Home View Annotate Attach Analyze Utilities Drawing Aids Mesh sMuU
MOTES BOLTED FIELD SPLICE
TYPICAL SECTION CAMEBER
LRFR TABLE
sMU rams

‘\\\\{?“Lmethe”LRFRTABLE”formadngLRFRsunnnarytabm.

LRFR Sumrmary Table - X
‘ Created from Layout Place Table ‘ Refresh Database
Available data is highliyhted in Red
Drag a column header here to group by that column.
CMPNT_ID TIPNo BridgelD Created By Descrigfion LastUpdate
981 B-5642 90065 Korey Newton NC 87 over BataNpra Branch 472172021 10:21
982 1-4413 770036 Mohammed Ahmed 4/26/2021 1:50:
Korey Newton NC 87 over Batarora BNanch 4/22/2021 1:5%:
770036 Ahmad Ighwair 472272021 Z:ZIJ
Layout Records: 770 hd
1 4
3" select the desired project from 4th Use the “PLACE TABLE” button to
the table. place the latest LRFR table created for

the selected project in your dgn.
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1.4.6.3  Placing Bolted Field Splice From NCBDS
To place Bolted Field Splice Drawing, follow these steps.
[ 1%t Use the SMU tab.
Z& | Drawing A=Y = | = AL =
Home View Annotate Attach Analyze Litilities Drawing Aids SMU

MOTES BOLTED FIELD SPLICE
TYPICAL SECTION CAMEBER
LRFR TABLE

SMU Programs

2" yse the “BOLTED FIELD SPLICE” for placing bolted field splice Sketch.

Bolted Field Splice - by
I Draw BFS ‘ I Refresh User Filter: ~ All Users ¥ i
4 DB ID: 64
Database display last updated: 5/10/2021 3:42:15 PM
Drag a column header here to group by that column.
D Bridge No TIP Owner Name Last Update Date

120392 R-22468 Doug Cantrell 9/29/2020 3:38 PM -
5/10/2021 2:49 PM

750136 B-5114 Alan Cha 4/26/2019 3:30 PM

120389 R-2246B Hearbert Logklear  4/26/2019 3:26 PM

090250 R-2633BA (STR 1) John Lazarovich 4/26/2019 3:26 PM

120392 R-2246B Hearbert Lockar  4/26/2019 3:26 PM

252519 U-2519CE Amph Sorsengi 4/26/2019 3:26 PM

090249 R-2633BA (5TR 2) John Lazarovich 4/26/2019 3:26 PM

220468 R-2707C STR #3 Tierre Peterson 4/26/2019 3:26 PM

250194 U-2810B Korey Newton 4/26/2019 3:26 PM

550172 B-3868 Steve Champion A26/2019 3:26 PM

750136 B-5114 Amph Sorsenginh  4/86/2019 3:26 PM

250116 B-4490 Amph Sorsenginh  4/2§/2019 3:26 PM

250001 U-4444B F Guzman 4/26\2019 3:26 PM

400004 R-2413A Hyeri Kim 4/26/)19 3:26 PM

990035 R-2519B Amph Sorsenginh  4/26/20\0 3:26 PM

4th Use the “Draw BFS” button to place the selected
bolted field splice in your dgn.

\

3 select the desired project
from the table.
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1.4.7 Bridge Templates

The 3D Bridge Element Template Libraries have been developed to include many of the commonly used
NCDOT bridge elements. To modify the element templates, copy the libraries from the workspace into the
project Workset folder in ProjectWise and use the tools described in Chapter 6 to edit.

Deck Templates
NCDOT Deck Templates have been established for commonly used deck types.
Template Name Description
NC AWS w/constraints Normal crowned asphalt deck
Asphalt Wearing Surface Asphalt wearing surface for cored slabs and box
beams
Cored Slab Concrete wearing surface for cored slabs and box
beams
LT Super Deck w/constraints Left supered deck with overhangs
NC Deck w/constraints Normal crowned deck with overhangs
RT Super Deck w/constraints Right supered deck with overhangs
Timber Flat timber plank deck
) (e [EIRSETRESE S O Y F Py 1

)0 d-qRE RS

-] NCDOT Deck Templates
-] AWS Templates
£ NC AWS w/constraints
-] DeckTemplates
3 Asphatt Weanng Suface
€} Cored Slab
) LT Super Deck w/constraints
€3 NC Deck w/constraints
-4 NC Deck w/constraints- Copy
€ RT Super Deck w/constraints
€ Timber
w-"] Standard Templates

1-16


napierce
Stamp


NCDOT STRUCTURES MANAGEMENT OPENBRIDGE MANUAL

CHAPTER 1
GENERAL

Barriers Templates

NCDOT’s standard bridge rails have templates created to match standard drawings. Note that the metal rails are
still a work in progress with the software but the concrete parapets are what is generated.

Template Name Description Applicable Standard
1 BMR LT Parapet Left one bar metal rail STD NO.BMR 1
1 BMR RT Parapet Right one bar metal rail STD NO.BMR 1
2-BMR LT PARAPET Left two bar metal rail STD NO. BMR 3&4
2-BMR RT PARAPET Right two bar metal rail STD NO. BMR 3&4
STD NO. BMR 3&4 with DM
2-BMR LT PARAPET w/SIDEWALK Left two bar metal rail w/sidewalk Figure 6-16
STD NO. BMR 3&4 with DM
2-BMR RT PARAPET w/SIDEWALK Right two bar metal rail w/sidewalk Figure 6-16

3-BMR LT w/ SIDEWALK Left three bar metal rail STD NO. BMR 5, 6,&7
3-BMR RT w/ SIDEWALK Right three bar metal rail STD NO. BMR 5, 6,&7
8" CURBLT Left 8" Curb STD. BAS 14

8" CURBRT Right 8" Curb STD. BAS 1-4
ALASKA RAIL LT PARAPET 32" Left Alaska Rail STD NO. BMR 8&9
ALASKA RAIL RT PARAPET 32" Right Alaska Rail STD NO. BMR 8&9
CBRLT 32" Left concrete barrier rail 32" STDNO.CBR 1
CBRRT 32" Right concrete barrier rail 32" STDNO.CBR 1
CBR LT 42" Left concrete barrier rail 42" STDNO.CBR 1
CBRRT 42" Right concrete barrier rail 42" STDNO.CBR 1
MEDIAN Median DM Figure 6-19
MEDIAN BARRIER Median barrier DM Figure 6-27/28
OREGON RAIL LT PARAPET 42" Left Oregon Rail 42" STD NO. CBR 10&11
OREGON RAIL RT PARAPET 42" Right Oregon Rail 42" STD NO. CBR 10&11
SIDEWALK LT Left sidewalk DM Figure 6-16
SIDEWALK RT Right sidewalk DM Figure 6-16
TIMBER RAIL LT 42" Left Timber Rail 42" STD. TB BRS
TIMBER RAIL RT 42" Right Timber Rail 42" STD. TB BRS
VERTICAL RAIL LT 42" Left Vertical Rail 42" STDNO.CBR?2
VERTICAL RAIL RT 42" Right Vertical Rail 42" STDNO. CBR 2
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B L

(=

01
503

=0

g

d E-_1 Barmiers

FDOT
NCDOT

----- {3 1-BMR LT PARAPET

{3 1-BMR RT PARAPET

) 2-BMR LT PARAPET

{3 2-BMR LT PARAPET w/SIDE
{3 2-BMR RT PARAPET

{3 2-BMR RT PARAPET w/SID
{3 3BMR LT w/ SIDEWALK
{3 3BMR RT w/ SIDEWALK
{) 8"CURBLT

{) 8'CURBRT

{3 ALASKA RAIL LT PARAPET
{3 ALASKA RAIL RT PARAPET
{3 CBRLT 32"

) CBRLT 42"

{) CBRRT 32"

) CBRRT 42"

{3 MEDIAN

{3 MEDIAN BARRIER

{) OREGON RAIL LT PARAPE
{) OREGON RAIL RT PARAFE
) SIDEWALK LT

{3 SIDEWALKRT

) TIMBER RAILLT 42"

{3 TIMBER RAIL RT 42"

{) VERTICAL RAIL LT 42"

) VERTICAL RAIL RT 42"
vDOT
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Beam Templates
NCDOT’s standard cored slab and box beam units were created
Template Name Description Applicable Standard

18" Cored Slab-Interior Interior 18" Cored Slab Unit STDNO.PCS 1
18" Cored Slab-LT Ext Left Exterior 18" Cored Slab Unit STDNO.PCS 1
18" Cored Slab-RT Ext Right Exterior 18" Cored Slab Unit STDNO.PCS 1
21" Cored Slab-Interior Interior 21" Cored Slab Unit STD NO. PCS 2
21" Cored Slab-LT Ext Left Exterior 21" Cored Slab Unit STD NO. PCS 2
21" Cored Slab-RT Ext Right Exterior 21" Cored Slab Unit STD NO. PCS 2
24" Cored Slab-Interior Interior 24" Cored Slab Unit STD NO. PCS 4
24" Cored Slab-LT Ext Left Exterior 24" Cored Slab Unit STD NO. PCS 4
24" Cored Slab-RT Ext Right Exterior 24" Cored Slab Unit STD NO.PCS 4

27" Box Beam-Interior

Interior 27" Box Beam Unit

STD NO. PCBB 2 & PCBB 3

27" Box Beam-LT Ext

Left Exterior 27" Box Beam Unit

STD NO. PCBB 2 & PCBB 3

27" Box Beam-RT Ext

Right Exterior 27" Box Beam Unit

STDNO. PCBB 2 & PCBB 3

33" Box Beam-Interior

Interior 33" Box Beam Unit

STD NO. PCBB 4 & PCBB 5

33" Box Beam-LT Ext

Left Exterior 33" Box Beam Unit

STD NO. PCBB 4 & PCBB 5

33" Box Beam-RT Ext

Right Exterior 33" Box Beam Unit

STDNO. PCBB 4 & PCBB 5

39" Box Beam-Interior

Interior 39" Box Beam Unit

STD NO. PCBB 6 & PCBB 7

39" Box Beam-LT Ext

Left Exterior 39" Box Beam Unit

STD NO. PCBB 6 & PCBB 7

39" Box Beam-RT Ext

Right Exterior 39" Box Beam Unit

STDNO. PCBB 6 & PCBB 7

AASHTO Type II Girder 36" AASHTO Girder - Standard Section STD NO.PCG |
AASHTO Type III Girder 45" AASHTO Girder - Standard Section STD NO. PCG 2
AASHTO Type IV Girder 54" AASHTO Girder - Standard Section STD NO. PCG 3
63" Modified Bulb Tee Girder 63” Modified Bulb Tee Girder STD NO. PCG 7
72" Modified Bulb Tee Girder 72” Modified Bulb Tee Girder STD NO. PCG 8

36” FIB Girder

36” Florida I-Beam Girder

STD NO. FIB36

45” FIB Girder

45” Florida I-Beam Girder

STD NO. FIB45

54” FIB Girder

54” Florida I-Beam Girder

STD NO. FIB54

63” FIB Girder

63” Florida I-Beam Girder

STD NO. FIB63

72” FIB Girder

72” Florida I-Beam Girder

STD NO. FIB72

78” FIB Girder

78” Florida I-Beam Girder

STD NO. FIB78

84” FIB Girder

84” Florida I-Beam Girder

STD NO. FIB84
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=-] NCDOT

1.5

{3 18" Cored Slab-Interior
{3 18" Cored Slab-LT Bt
{3 18" Cored Slab-RT Ext
{3 21" Cored Slab-Interior
{3 21" Cored Slab-LT Bt
{3 21" Cored Slab-RT Ex
{3 24" Cored Slab-Interior
{3 24" Cored Slab-LT Bt
{3 24" Cored Slab-RT Ext
{3 27" Box Beam-Interior
{3 27" Box Beam-LT Ext
{3 27" Box Beam-RT Ext
{3 33" Box Beam-Interior
{3 33" Box Beam-LT Ext
{3 33" Box Beam-RT Ext
{3 39" Box Beam-Interior
{3 39" Box Beam-LT Ext

{3 39" Box Beam-RT Ext

EI_| S-t-andan:l Sections
[#-_] AASHTO Box Beams

(-] Caltrans

f-_] Double Tee

=-_] FDOT

----- ) 2012- Forida- 36
----- ) 2012- Forida- 45
----- ) 2012- Forida- 54
----- ) 2012- Forida- 63
----- ) 2012- Forida- 72
----- ) 2012 Forida- 78
----- ) 2012- Forida- 84
----- ) 2012- Forida- 96

ACRONYMS AND ABBREVIATIONS

2D Two dimensional

3D Three dimensional

4D Four dimensional

ALG NCDOT Roadway Alignment File
BrIM Bridge Information Modeling
CADD Computer-aided design and drafting
ECTM Existing Complex Terrain Model

LOD Level of Development

NCDOT North Carolina Department of Transporation
ORD OpenRoads Designer

OBD OpenBridge Designer

OBM OpenBridge Modeler

PGD Preliminary General Drawing

PW ProjectWise

SMU Structures Management Unit
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2.1

2.1.1

2.1.2

2.1.3

CHAPTER 2
PROJECT MANGEMENT

PROJECT MANAGEMENT CONSIDERATIONS

Project Scoping (PDN 2ST1)

As NCDOT and SMU continue to advance use of the OpenX software, it is important the
project team is aware of what the project expectations are for the project task during the
project scoping meeting.

Project Workflow

Each project scoping meeting should include project team members for all disciplines of
work involved with the design to determine the following:

e The stage in the design process where the structure model/PGD is required.
¢ How ProjectWise will be used to share live DGN files between disciplines.
e How culverts will be modeled and who is responsible for creating the stream alignment.

e How the bridge slopes and slope protection will be created by either Roadway or
Hydraulics.

e If there are retaining walls in-front of and/or beside the structure, who (Roadway or
Geotechnical) will create models for them based on Structures provided cap/wing wall
elevations and offsets.

Project Deliverables

The NCDOT Project Manager responsible for the entire project should make the project
team members aware of what project deliverables are, and if a 3D Structural Model is
required and what level of development (LOD) for the 3D model is required for each
structure. Project Teams should leave scoping meetings knowing what types of the
following deliverables are required (note: all PDFs are submitted via SharePoint and all
DGNSs should be submitted in ProjectWise):

PDN 2ST2 Preliminary General Drawings Submittal
First Submittal
e 2D PGD (PDF).
e Preliminary 3D Structural Digital Twin (DGN) (if applicable).
e Preliminary Header Elevations (if applicable).
e Vertical Abutment Wall Envelopes (if applicable).
Final Submittal
e 2D PGD (PDF & DGN).
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e Preliminary 3D Structural Digital Twin (DGN) (if applicable).
e Preliminary Header Elevations (if applicable).
e Vertical Abutment Wall Envelopes (if applicable).

PDN 3ST1 Complete Structures Design
e Geotechnical Foundation Loads.
e Access Drawings.
e Coast Guard Permit Sketches (if applicable).
e Railroad Easement Sketches (if applicable).

e Permit Impacts.

90% Structures Design Submittal
e Final 2D Structure Plans (PDF).
e Final 3D Structural Digital Twin (DGN) (if applicable)
e Project Special Provisions Package (PDF).
e Working Day Calculations (PDF).

PDN 4ST1 Finalize Structure Design PS&E
100% Structure Design
First Submittal
e 2D Structure Plan Sheets Combined (PDF).
e 3D Structural Digital Twin (DNG) (if applicable).
e Structures Project Special Provisions Package (PDF).
e Structure Pay Items & Quantities (P1Q).
Final Submittal
e PE Sealed and E-Signatures, 2D Individual Structure Plan Sheets (PDF).
e 2D Structure Plan Files without PE Seals (DGN).
e Final 3D Structural Digital Twin (DNG) (if applicable).
e PE Sealed and E-Signatures Structure Design Calculations (PDF).
e PE Sealed and E-Signatures Structures Project Special Provisions Package (PDF).
e Bridge Construction Elevations (PDF).
PDN 5ST1 Structure Construction Support
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2.2

2.2.1

2.2.2

e Perform construction revisions to address identified 3D model (if applicable)/2D plan errors
or field changes initiated by NCDOT or the Contractor.

FILE STORAGE

As per the Chief Engineer’s Memo, moving forward all project files, other than confidential
documents, should be stored within NCDOT’s ProjectWise Explorer. All structures related
DGNs and sealed design calculations shall be housed in the “Structures” folder under its
respective project folder. Files should be created using the SMU naming convention and
include the appropriate metadata to make the file searchable in the future.

ProjectWise Explorer Guidance

ProjectWise guidance documents for creating, saving, searching and exporting documents
can be found here https://connect.ncdot.gov/resources/CADD/Pages/ProjectWise.aspx.

All ProjectWise project folders will be set up by the NCDOT Project Manager through
SharePoint. Adding structures on the project in SharePoint will generate a folder for each
structure under the “Structures” main folder overnight. If a project does not have the correct
structure folders in ProjectWise, contact the NCDOT Project Manager.

Structures ProjectWise Folder Structure

The folder structure for the “Structures” project work has been predetermined and set to
allow the Department of Information Technology (DIT) to manage and maintain it from an
administrative level. When the project folder is created the template will create a
“Structures” folder which will have the structures folders listed (such as “BRG” and “CUL”
folders) with three subfolders; “Design,” “PDF,” and “Plans.”

=4 Structures

- BRG_01_000000
[ PDF

i w07 Plans
5[ CUL_01_000000
- Design
[ PDF

-y Plans

The structure folders, such as “BRG” and “CUL,” may not be copied to create additional
structure folders for a project, this must be done using SharePoint. If edits need to be made
to a project folder, such as adding or removing structures from a project, this should be
done in SharePoint and the corresponding updates will be made overnight within
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2.2.3

ProjectWise. Project Engineers should make sure that the correct structure type ID’s are
being used within SharePoint and ProjectWise to ensure correct workflow when the project
is moved from PreConstruction to Construction within SharePoint. Also, the “Design”
“PDF” and “Plans” subfolders should not have their names edited, nor should other
subfolders be added.

Structures Folder Naming Convention

When the project is created in SharePoint, the ProjectWise structure folders will be
automatically generated the following day. If the folder naming convention does not match
the following, contact dot.pwsupport@ncdot.gov

Naming convention: Structure Type ID_## SMU 6-digit NBI ID

Structure Type ID = Bridge BRG
Culvert CUL
High Mast Lighting HML
Noise Wall NW
Other OT
Overhead Sign OS
Penstock PS
Retaining Wall RW
Temporary Structure TMP

## = the structure numbering used on the plans for multiple structures on a project (i.e.
STR#01, STR#02, etc.). Construction uses these to identify the structures in the field and
our folders will now roll over to the Construction side of SharePoint.

SMU 6-digit NBI ID = the structure ID SI&A gives a structure that is inspected and
reported to FHWA for NBIS compliance
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Storing Files within the Structure Folder

Files should be stored within the Structure project folder structure as follows:

Structures Folder

Overall Project Correspondence

Correspondence Documents involving all/more than one structure on the project

- | Structure Type Folder (BRG/CUL_00_000000)

Structure Related Correspondence

Misc. Structure Related Documents that don’t fit under the “Design,” “PDF,” or “Plans”
folders.

Reference Materials (ie. Clipped AASHTO sections for special designs, BSR, Foundation
Recs)

Design Folder

SMU

Design program Input & Output files (NCBDS, RCPier, Descus, etc.)

Excel design files (includes Quantity Estimates, Working Days)

Design DGN files

Checked PDF design output files

Scanned design documents of handwritten materials

Draft Project Special Provisions (PSPs) documents

Design Criteria/Notes (a document with notes as to why a design decision was made)
PEF & SMU

PE Sealed and E-Signature Final Design Calculations (PDF)

PDF Folder

Final Electronically Sealed PDF Plan Sheets
Final Electronically Sealed PDF PSPs

Final PDF’d Construction Elevations

Final Quantity Estimates

PDF’d Plan Sheets for Review (25%, etc.)

Reviewed PDF Plan Sheets with comments

Plans Folder

All final structure DGN files

Documents related to plan production (ie. Quantity calculations, Excel files or scanned
documents)
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2.3

FILE NAMING CONVENTIONS

CHAPTER 2

Each plan sheet shall be its own DGN and PDF file and follow this naming convention:

Models shall be named 4XX_000_TIP# SMU_BR# MODEL_6digitStrID

TIP Number with no hyphenations (“-”) ie. B5121 ]

[ Plan sheet number, ie. Sheet 1 of structure 1 would be S1-01

)

e

AXX_### TIPH_SMU_FileDescript_Sheet#_6digitStriD

[N

AII Structure files are
in the 400 series of

files:

Master Project
Structure’s Title
Sheets and
Index Sheets
are 400, note
leave off the 6-
digit structure
ID off these files
Bridges: STR#1
thru STR#9 on
the project start
401 thru 409
Culverts: CU#1
thru CU#9 on
the project start
at 410 thru 419,
unless there are
more than 9
structures on
the
project...then
use the next
available
number

Walls: W#1 thru
W#9 on the
project start at
420-429 unless
there are more
bridges or

culverts /

Abbreviation of the drawing type using the file

descriptions

EIectromc page
number for the
particular bridge
(each bridge set
starts at 001
and successive
numbers are all
odd, ie. 001,
003, 005...) to
allow for any
future
addendums
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6-digit structure I1D’s XX####

XX =County Number + #### Structure Number

XX - County Numbers

00 - ALAMANCE 34 - FRANKLIN 68 - PAMLICO
01 - ALEXANDER 35 - GASTON 69 - PASQUOTANK
(2 - ALLEGHANY 36 - GATES 70 - PENDER
(3 - ANSON 37 - GRAHAM 71 - PERQUIMANS
04 - ASHE 38 - GRANVILLE 72 - PERSON
03 - AVERY 39 - GREENE 73-PITT
06 - BEAUFORT 40 - GUILFORD 74 - POLK
07 - BERTIE 41 - HALIFAX 75 - RANDOLPH
08 - BLADEN 42 - HARNETT 76 - RICHMOND
09 - BRUNSWICK 43 - HAYWOOD 77 - ROBESON
10 - BUNCOMBE 44 - HENDERSON 78 - ROCKINGGHAM
11 - BURKE 45 - HERTFORD 79 - ROWAN
12 - CABARRUS 46 - HOKE 80 - RUTHERFORD
13 -CALDWELL 7-HYDE 21 - SAMPSON
14 - CAMDEN 48- IREDELL 82 - SCOTLAND
15 - CARTERET 49 - JACKSON 83 - STANLY
16 - CASWELL 30 - JOHNSTON 84 - STOKES
I7-CATAWBA 31 - JONES 85 - SURRY
18 - CHATHAM 32 -LEE Bb - SWAIN
19 - CHEROKEE 53 - LENOIR 87 - TRANSYLVANIA
20 - CHOWAN 34 - LINCOLN B8 - TYRRELL
21 - CLAY 535 - MACON 89 - UNION
212 - CLEVELAND 36 - MADISON 90 - VANCE
23 - COLUMBUS 57 - MARTIN 91 - WAKE
24 - CRAVEN 38 - MCDOWELL 92 - WARREN
25 - CUMBERLAND 39 - MECKLENBURG 53 - WASHINGTON
26 - CURRITUCK 60 - MITCHELL B4 - WATAUGA
27 - DARE bl - MONTGOMERY 95 - WAYNE
28 - DAVIDSON 62 - MOORE 96 - WILKES
29 - DAVIE b3 - NASH 97 - WILSON
30 - DUPLIN 64 — NEW HANOVER 98 - YADKIN
65 - NORTHHAMPTON 99 - YANCEY

31 - DURHAM

32 - EDGECOMBE

b - ONSLOW

33 - FORSYTH

67- ORANGE

2-7



napierce
Stamp


NCDOT STRUCTURES MANAGEMENT OPENBRIDGE MANUAL CHAPTER 3

INTRO TO OBD

CONTENTS
CRAPLET 3.ttt ettt ettt e et e te e et e e st e esbe e st e esbeensaeesbeenseeeabeenseeesbeenseeesbeensaeesseenreenneas 1
3.1 Opening Openbridge DESIZNET .......ccveviieriieriieiieeieeieeeie ettt sre e saeebeesaeeseeseseenseensnas 1
3.2 OBD File Creation In ProjeCtWiSe .......uceciiieiiieeieeeiiieeieeete ettt e svee e e e 2
3.2.1 Connecting OBD t0 ProjectWise......cccocuiriiiiiiiniiiinierieeeeeeeieeeetese e 2
3.2.2 Creating a New OBDX File.......ccciiiiiiiiiiiiiiiieieee ettt 3
3.2.3 DGN Creation In ProjeCtWISE .......cceuieiieriieiieiiieeieeiee et enteeeveeaeesreesseeeeseeseessseenneens 5
3.2.3.1 BIM Project Workflow (2D Plans)........ccccueeeeiieiiiieniiieeiee e 5
3.2.3.2 Creating a DGN in BIM Workflow .........ccoccoiiiiiiiiiiiiiiiceeeee 6
3.2.3.3 Standalone Project Workflow (2D Drawings & 3D Model) ..........cccccuvennen.e. 7
3.2.3.4 Creating a DGN in Standalone Workflow...........ccceocveviiiiiiniiieniiniiciiee, 8
3.2.4 DGN Creation 1N ProJECtWISE .....ccccuiiieiiieeiiieeiieeeee et svee s et e e sveeeseveesnveeenneeens 9
3.3 Opening an Existing DGN in BIM WorkfloW............ccccoiiiiiiiiiiciiccie e 16
3.3.1  Open OBD file BIOWSET ....c..coiiiiiiiiiieiie ettt et 16
3.3.2  Select the Project .obAX fIle........ccvieiieiiiiiiieiiiiieceeee e 16
3.3.3 Select and Open EXisting DGN ......cccooiiiiiiiiiiiiiciieeeeeee e e 16
3.4 Creating a New DGN in an Existing Project in BIM Workflow ...........ccccovevviiiiiiiiiiiiiece, 17
3.5 Opening Leap Design SOTEWATIE.......c.cociieiiiiiiiiieiieeieeee ettt ettt 18
3.6 OBD DGN WOTKIIOW ....couiiiiiiiieitiiie sttt sttt sttt sbe et seee b enne 19
3.7 DIGN MOEIS ..ttt ettt ettt et e sttt e st be e sate et e saee e 20
3.7. 1 MOdEIS DIALOE ...t e e e aaeeenaeas 21
3.7.1.1  Desi@n MOAEILS ......oeueiiiiiieiieeie ettt 22
3.7.1.2  Drawing MOdeIS ........cccveiiiiiiiiieeiice e 24
3.7.1.3  Sheet MOdEIS ....cc.eoiiiiiiiiiiii e 25
3.8 CAVII TOOLS .ttt ettt e b e st e s et e e b e s it e e bt e sateenbeesaeeenne 27
3.8.1 Civil Analysis Point TOOL ......cc.coouiiiiiiiiiiiiiceeecee e 27
3.8.1.1 Finding Stations, Elevations and Offsets along an Alignment..................... 27
3.8.1.2 Finding Elevations along the Terrain ..........cccccceevvveevieerieecieenieeieeeeeveeene. 28
3.8.2 Horizontal GEOmMEtry TOOIS .....ccuiieceiiieiiieeiie et e e e 29
3.8. 2.1 POINE.cciiiiiieiieieceee ettt sttt ettt neenteennens 29
3.8.2.2 Offsetting Roadway ALIZNMENts ..........ccceevieeiieniieiiienieeieeeie e 31
3.8.2.3 Creating an Horizontal ALlignment.............ccceevvierieeiiienieenieenieeieeeee e 32
3.8.3  Vertical GEOMELrY TOOIS ......viieiiiieiiieeiieeeee e e e 35
3.8.3.1 Adding Vertical Geometry to an Alignment ..........ccccoceeeerernenieneenieneene. 35
3.9 Place Named Boundary TOOL.........ccciiiuiiiiiiniiiiiieiieeieeite ettt 39
3010 SPACEDAT.....ccuiiiiiieiieiie ettt ettt st e b e et e abeebaeetbeebeeetaeenraeenaeenne 40
3.11 BaCKGIOUNA MAP ....oeiiiiiieiiieeiee ettt ettt e e e s e et e e et e e saseeessseeeenseeesseeenseesnseeans 40
3.12 CuStom LiNe SEYLES.....ceiuiiiiieiieiie ettt ettt et 41
B I3 SKEWS ..t h e et b e et st b ettt b et st be et 42
3,14 DIrawing SCALES ...cc.vieruiiiiieiieeiiece ettt ettt ettt e st e et esae e beessaeebaeesbeebeeesaeenraennaeenne 43


napierce
Stamp


CHAPTER 3

NCDOT STRUCTURES MANAGEMENT OPENBRIDGE MANUAL
INTRO TO OBD

CHAPTER 3
INTRODUCTION TO OPENBRIDGE DESIGNER

3.1 OPENING OPENBRIDGE DESIGNER

To use OpenBridge Designer (OBD), locate and click on the icon shown below to open the

software.

.

OpenBridge
Designer ...

Once opened, the following splash screen will appear:

a OpenBridge Designer
File  Help

OpenBridge Designer 2023

OpenBridge Designer
" +

Browse New File ProjectWise

BIM Projects

Recently Opened

This Week
2023.0bdx
Opened August 27, 2025

Older
16004 _Test.obdx

Opened April 30, 2025

X0000A_jdh.obdx

Opened November 20, 2024

ProjectWise Status: Logged Out

From here the user can browse to a DGN file, create a new DGN file, or connect OBD to
ProjectWise (PW) to browse to an existing DGN file in PW or create a new DGN file in

PW.
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3.2 OBD FILE CREATION IN PROJECTWISE

Prior to creating a dgn file, a project folder must be created in ProjectWise for storage. If
there is no project folder or structures bridge specific subfolder(s) in PW (see Section
2.2.2), contact your NCDOT Project Manager.

3.2.1 Connecting OBD to ProjectWise

On the OBD splash screen

. . To create a new file in
0 F]GHB H(l[] e Desi gner ProjectWise, click on

CONNECT Edition

“ProjectWise”

Browse New File ProjectWise

Recently Opened

A prompt for ProjectWise will open at this step

ProjectWise Log In >
Zd Proj g

=T sa=r [NCDOT Production ﬂ /Make sure the Datasource is
a H »n
Authentication: [Bentiey IMS B Cancel | set to “NCDOT Production

and Authentication is
“Bentley IMS”, then click on
”LOg in”
[ Remember me (use autodogin next time) \ /

| Log in |

User Mame: |

Password: |

For how to create files and use ProjectWise, look at CADD Services’ website

https://connect.ncdot.gov/resources/CADD/Pages/ProjectWise.aspx

To continue creating a file outside of ProjectWise click on the “Cancel” button and move to
the next section.
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3.2.2  Creating a New OBDX File

Once OBD is logged into ProjectWise you will see the following window.

To create a New OBDX click on the “New File” icon

/ITP OpenBridge Designer
CONNECT Edition
[ |
Browse New File
Recently Opened
Save Document As *
General |
- Folder P |
Il Select 1 Save to disk |
— Document Cancel |
Name: INew File obdx ﬁ v
Description: I
File Mame: INew File obdx
Format: | Faormat... |
Application: Department:
IOpeﬂBﬂdge Designer CE LI |<n0r18> ;I

/[ Click on “Select” ]
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L= Select Folder X

Select

Folders

B ROOT ~
- BP2-R005-1 (ORD1)
*t BP2-R006-1 (ORD1)

™ BP2-R013-1 (ORD1)

*% BP2-R019-1 (ORD1)

* DIVISIONOL{ORD 1)

™ H090645 (ORD1)

*E KDN-0001

* ORD 10.9 UNIT WORKSPACE TESTING
* ORD 10. 10 UNIT WORKSPACE TESTING
™ R-2635C (ORD2)

™ R-5762 (ORD1)

* Rande(ORD 1)

™ SM5705D (ORD1)

* 1J-33348 (ORD1)

B[ U-3833 (ORDZ)

-1 U-5815 (ORD1)

_PWsetup

Common

e Navigate to the structure folder and

Final Survey
N “" n H “ ”

Seeenrormenta select the “Plans” folder, and click “OK

Human Environment

Hydraulics

Intelligent Transportation Systems

Lighting Electrical

Location Surveys

Natural Environment

Photogrammetry

Rail

{7 Roadside Environmental

E-{Z Roadway

[ signals

B[ Signing and Delineation

B Structures

E-{_" BRG_01_480000

[ Design

{7 POF

b

{Z cuL_01_4s0000 v

YT O T OH E

[pw: \ncdot-mw. bentiey. com:ncdot-pw-02\Documents\J-5816 (ORD 1)\t v |

[ Name this file the project TIP number, ie. B-5121 ]

Save Document As

General l

Folder | Save |

|P'Ians Select Save to disk |

Document
Cancel |
Name: |B-5121.0bdx [
Description: | -— Descriptions help provide more metadata for

future searches.
File Name:  |B-5121.0bdx \

Fomat: |

Application: Department:
|Open Bridge Designer 10.12 j | <Nanes j

Select “OBD 2023” from the drop down. ]
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[ Once all fields are entered, click “Save” to create the OBDX ]

Note: Each structure on the project will have a OBDX file for both the design and the plans that will
need to be created.

3.2.3  DGN Creation In ProjectWise

3.2.3.1 BIM Project Workflow (2D Plans)

This workflow is not recommended, but is an option for strictly doing 2D drawings using
old v8 SMU files, as well as Survey and Roadway files.

Once a BIM workflow is selected, click the “New Folder”

"4l ProjectMame.obd - OpenBridge Designer ICon

File

OpenBridge Designer CONNECT Edition

BIM Projects

& EBIM Workflow Standalone

Add project to begin

Select a bridge model or unit

BIM workflow is used for drawings only, use this for
creating 2D plans

Name the subfolder for DGN’s the structure number:

4 Project Name — O *

| 910227 |

QK Cancel
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3.2.3.2 Creating a DGN in BIM Workflow

1™ Right click on the model, and click on
“Rename”

a ProjectName.obd - OpenBridge Designer

File

OpenBridge Designer CONNECT Edition

BIM Projects

® BIM Workflow Standalone
-+ > » »
4 Froject: 910227 4= @
Model : New Bridge Model . ﬂ i ]
File Not Created Modeling Analysis Drawings Interop.

Modeling

rd . .
. 3 To create a new dgn file click
y OpenBridge
mr Modeler 4 here

File Not Created l:‘

Run application to begin.

a Renamne Bridge Mo... — a pod an Name your model
H «“° ”
Mew Bridge Madel <« ie “GDO1

QK Cancel

Continue creating a DGN with Sections 4.2.7-4.2.9
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3.2.3.3 Standalone Project Workflow (2D Drawings & 3D Model)

This workflow is recommended for all projects that will use ORD reference files, and/or the
LEAP design software.

a B3121.obdx - OpenBridge Designer

File

OpenBridge Designer CONNECT Edition

Standalone File Groups 4

BIM Workflow @ Standalone
Standalone Group : 910227 « > v > >
Modeling Analysis Drawings Interop.

Meodeling

y  OpenBridge
Modeler

File Not Created

Run application to begin.

Standalone workflow is used for creating digital twin models capable
of exchanging model data with design software, 3D model creation
and using Leap Design Products.
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3.2.3.4 Creating a DGN in Standalone Workflow

1" Right click on “Create Standalone File

Group”
[&] B5121.0bdx - OpenBridge Designer - m] >
File
OpenBridge Designer CONNECT Edition
Standalone File Groups o+ | #
EIM Workflow '@ Standalone
Modeling Analysis Drawings Interop.
Modeling

OpenBridge
Modeler

rd - .
3 To create a new dgn file click File Not Created

here Run application to begin.
nd
2 Name your model group
4 standalone Name — | X . ”
ie “Structure ID

| 910227 «— |

OK Cancel

The following window will pop-up:

Projectiise Log In x 3% Link to the “NCDOT
Daiﬁsource:| M | Production” Database and use the
Authentication: | Bentiey IMS < ] | “Bentley IMS” Authentication to
User Mame: Log in
Password:
[ ]Remember me (use auto-ogin next time)
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Continue creating a DGN with Sections 4.2.8-4.2.10.

3.24 DGN Creation in ProjectWise

NCDOT Staff will see:

Select “DOT-US North Carolina”
Workspace and “SMU Workset”

OpenBridge Mode ITon

DOT-US North Carolina - SMU Workset -~

Recent Files

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

Q 4/[ Then, Click “New File” ]
Browse MNew File

Consultants will see:

OpenBridge Modeler CE

WorkSpace WorkSet
Imperial Standards ~ Tutorial 1 ~

Recent Files

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

: ) 4/[ Then, Click “New File” ]
Browse Mew File
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The following window will pop-up:

/{ Select “Advanced Wizard” ]

_,/New

Document Creation Wizards

ped

Mo Wizard Advanced
Wizard

=~

Cancel

[ ] Make this wizard the default choice

Note: The Advanced Wizard has replaced the NCDOT Design File Generator

Select Target Folder

You should select the folder, where document(s) will be created.

Select the folder:

[+ Geotechnical

-{_ Human Environment

- Hydraulics

Intelligent Transportation Systems
Lighting Electrical

Location Surveys

Matural Environment
Photogrammetry

Rail

- Roadside Environmental

GEREGT

- Roadway
L Signals
- Signing and Delineation
Sl Structures

27 BRG_07 480000
L Design

{7 PDF

L7 Plansg

&[0 CUL_01_480000
-l Utilities

| Work Zone Traffic Control
- Worksets

- W-5601DA (ORD1)

H-L_ Administration

b-{_ Division_01

Vo oo e

#-{ Division_02

Navigate to the project folder and
down to the correct structure

folder, before advancing

Next >

Cancel
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Select a Template
gzlceuc:n:;tegs;lfolzgar;méfec;{:;e document or an extemnal file to use as a template for the 7 U se the PrOjectWise dOCU ment
© Use ProjectWise document as a template te m p I ate .

- - -not selected --- Select..

() Use extemal file as a template

Select from recent used templates

- nao recent templates -

< Back Mext Cancel

The SMU seed file is located here with ProjectWise:
NCDOTProduction/Documents/Administration/WorkspaceGroups/NCDOTWorkspaces/Configurat
ion_2023/Workspaces/DOT-US North Carolina/Roles/NCDOT _Structures/Standards/Seed

Note: The user only needs to select this one time, after that the seed file path will show up in the
bottom “Select from recent used templates” box. To use it, just select the button next to “Select
from recent used templates” and highlight the seed file.
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( Navigate to the
Select Template Document “NCDOT_Structures” Workspace
Select folder and select the SMU OBD-
Folder seed3d file
[ seed re / e BTEER
Document
MName Descripitin State
Enter text here ?l Entepfext here S| Enter text here
| Sheets Stds - Published
/E'JSMU ModelSeed.dgn SMU ModelSeed.dgn Stds - Published
/E’Jsmu obm-seed2d.dgn smu cbm-seed2d.dgn Stds - Published
e smu 0OBM-seed3d.dgn SMU OBM-seed3d.dgn Stds - Published

< >
Address: |pw:‘\‘mcdot—pw.benﬂey.com:ncdot—pw—[lz\.Domments‘yﬁ.dministraﬁon‘ﬁenﬂey\t:onﬁguraﬁon 10_10YOrganization-Civil\Discipling: |
Description: | SMU 0BM-seed3d.dan |
File Mame: | SMU OBM-seed3d.dan |
Application: &ll Applications ~

For now, leave as “All
Applications”
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Advanced Document Creation Wizard X

Define Document Code
You should define {generate) unigue document code.

Document Unique Identifier
TipNumber  [U-5816 |

Unit Name - [3MU ]

Drawing Type - [GD ]

Optional - |D1 |

County_Code - (28 v Fill out the metadata
Bridge Number |I}DI}I} | . . .
fields for the file being

| U-5816-5MU-GD-01-480000

[] Show Advanced Generste Options

< Back Next > Cancel

Complete the file name following
Advanced Document Creation Wizard x the guidelines in chapter 2, note
Document Properties ™~ the metadata entered earlier will

Define required document properties - the name and the file name. = 2
Optionally, you can also define document description and version string. Y . .

partially create file name.
New document name

|AD1_DD1_B-5121_SMU_GDm_sm-DD_asmzadgn “ |Q

Description for the new document

|Genera| Drawing Sheet 1| ¢ |

Update the Description to
match dgn

MNew document file name
|4D1_M1_B-5121_SMLI_GDm_SDH}D_dSmZB dan |

Version

Application
OpenBridge Modeler CE 10.12

Save astype:

dan Format...

Select “OBM 2023” as the
application.

< Back Mext > Cancel
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A P

Define Document Attributes

You should define environment specific document attributes. /_“ _,'\

Modffied attributes may apply to remaining documents. [

[M] SharePoint Export
Unit Name .
MU |SharePo|m Export Date |
Drawing Type
GD Submitted By
Conty Cote | ] Select the metadata for the
13 Submitted By Email .. . .
Bicge Nurber | remaining fields, if one or more
optons] does not apply leave blank
File Name
Siuctures Task(?) Key Structures
| Drafting ~ | | -
Brdge Sement(”)
Structures Submital Phase(”)
< Back Next > Cancel
4, X

Define S¢ dary Dy Altriby et

You should define secondary document attributes. ;\
Tip or Non-Tip Number [ 158PR.62 |
Project Manager ‘ |
Division_Number ‘ 05 |
FA_Number \ |
WBS_MNumb: 15BPR.62 .

- } : Fill out the metadata
County WAKE
| | fields that are blank that
Proect Location | | you can, otherwise leave
Tmsie | | input fields blank
Length_in_Mies [0.000 |
ROW_Date \ |
Let_Date \ |
Municipality ‘ |
Route ‘ |
Status [cRTD |
Litility Impact ‘ |

UpdateField
Project_Mame ‘ |
< Back Next > Cancel
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Advanced Document Creation Wizard X

Create a Document
Verify ertered document properties
and complete creation process by clicking Mext.

i Wizard will create a new document with the following specifications:

Target Folder A

+ Name : Structures

+ Description :
Target Document

+ Creation mode : New document

+ Document name - 401_001_U-5816_SMU_GD-01_S01-00_480000

+ File name :401_001_U-5816_SMU_GD-D1_501-00_420000.dgn

+ Description : General Drawing Speet 1

+ Version : Verify metadata fields are
Template

+ Name :401_001_PROJECT_SMU_GDO1_S01-00_STRUCTURE.dgn H

+ Description :401_001_PROJECT_SMU_GD0O1_S01-00_STRUCTURE.dgn correCt' OtherWIse use

+ Folder Name :NCDOT Structures Management

 Folder Descripton - the “Back” button to
Document Attributes *

“Labe Lengih in_Wies revise as needed

+ Value :0.000

+ Label : Key Structures

+ Value :

+ Label : Route

+Value :

+ Label : Optional

+ Walue Hil

+ Label : Let_Date

+ Walue :

+ Label : Project_MName

+ Value :

+ Label : Project Manager

+ Value : %

Launch associated application

Apply selected options to succeeding documents

< Back Next = Cancel

Completing the Advanced
Document Creation Wizard

‘fou have successfully completed the Advanced Document Creation Wizard.

The document|s) you have defined were successfully created.

To close this wizard, click Finish.

Use the “Finish” button to
create the DGN

< Back Finish Cancel
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3.3 OPENING AN EXISTING DGN IN BIM WORKFLOW

3.3.1 Open OBD file Browser

Once OBD is opened you will see the following window:

' OpenBridge Designer
CONNECT Edition

[ To open an existing Project click on the “Browse” icon ]

+ g2

Browse Mew File Import

-
pl

-~ - —

Recently Opened
GOpen l
4 || <« Special » 15BPRS > Structures > Plans 4_[ Point the browser to the project file location ]

Organize Mew folder 2=H] m @

P -
Preservation Plar MName Date modified

PRR. Special Prov

Type Size

References
SMU OBD Manu I8 15BPR_54.0bdx

@ OneDrive - State ¢

File folder
OpenBridge Desig... 215 KB

E This PC

) 3D Objects

[ Desktop

@ Documents

; Downloads

b Music

| Pictures

B videos

= DivProj (\DOTWL
= NSProj (\WDOTC o,

Open the project .obdx file ]

File name: | 158PR_54.0bdx 4 v| OBDX files(*.obdx)
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3.3.3  Select and Open Existing DGN

Browse the structures and their associated DGN files here ]

To open an existing DGN file, select it ]

78 B5121.0bd - OpenBridge Designer

File

BIM Projects /

F
® BIM Warkflo\«./ Standalone
« > L >
4 Project: 910227 ==
Mode! - General Drawing S01 a

401_001_85121_SMU_GDO1_SORY"
Model : General Drawing 502

401_003 B5121_SMU_GD02 5002 916 -
Madeling

( Then click here to open
L the selected file

OpenBridge
Meodeler

401_003_B5121_SMU_GD02_S002_910227.dgn
4/17/2020 8:03:03 AM 62 KB

Klos-g2m

This
allows you to zoom in
and out of the dgn

preview  screen

4 » Identify element I, Warnings - Click Here -

ProjectWise Status:  Not Initialized
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To create a new dgn file, click on the “+” to add another model ]

File

BIM Projects /f

@ BIM Workflow Stapdalone
B proect - 910227 B [

Madel : General Drawing S01
401.001_B5121_5MU_GDO1_50071_91C

OpenBridge Designer CONNECT Edition

Madel : General Drawing 502
407_003 B57121_SMU_GDOZ 5002_91C

I ridge Model - O X i
L ridge Mode! Then click here and follow the

oK Cancel steps found in 4.2.8-4.2.9

Model3

Select a bridge model or unit

ProjectWise Status:  Not Initialized

To attach the dgn created to the new bridge model, see 4.3.
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3.5 OPENING LEAP DESIGN SOFTWARE

Follow the steps outlined in 4.2.8-4.2.9, then

I8 New File.obd - OpenBridge Jesigner

File

Standalone File Group:

INTRO TO OBD
1St Select a “Standalone” workflow ]
d
2" Click “Add Standalone Group” ]
(,
d
4 standalone Mame — x 31' Use the structure number
(910227 | as the Standalone Name and
click “OK”
QK Cancel \

OpenBridge Designer CONNECT Edition

BIM Workflow @ Standalone

Standalone Group : 910227

Modeling Analysis

<}
Drawings Interop.

Analysis

LEAP Bridge
Steel

' LEAPBridge
- o Concrete

m RM Bridge

File Not Created

Run applicaticn to begin.

File Not Created

Run application to begin.

Folder Not Created

Run applicaticn to begin.

[m] x

h
[ 4t Select the “Analysis” tab ]

th
5 Select the LEAP Design
application needed

—

ProjectWise Status:

Not Initialized

Be sure to name and save Leap Design files to their appropriate project folders.
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3.6 OBD DGN WORKFLOW

Once in OBD, selecting the correct workflow for the file is important.

"OpenBridge Modeler” workflow is used for
Drawmg S , . - : :
using templates in 3D digital-twin creation

.
ﬂ OpenBridge Modeler — 4l
ProConcrete +—— | “ProConcrete” workflow is used for detailing

) k reinforcing steel in 3D concrete members
2= Drawing - \

] Task Mavigation
NCDOT

in both 2D and 3D, and is the main workflow
for 2D

Atkgbut

“Task Navigation” workflow is used for
drawing functions in both 2D and 3D

“NCDOT” workflow is used for connecting to
NCDOT OneMAP tools

“Drawing” workflow is used for both drawing J
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3.7 DGN MODELS

SMU utilizes the Design, Drawing and Sheet models.

To create these models SMU uses the Drawing tools, such as Place Named Boundary.
Future chapters will describe how to use the Drawing tools in the plan production process.

The following sections will describe what is in each model, how to manually rename and
generate the models if needed, and how to view all the models using the models dialog.

3.7.1  Models Dialog
To view models in the DGN, open the “Models” dialog box.

Models Dialog Icon ]

Drawing iRl - | 741 -
m Home View Annotate Attach Analyze Curves Coylstraints

= None 7 | Default v q |_ B-=
Attach =
- || = r || = - - n ac :
[= 0 =0 =0 @0 - Explorer Tools g ~ G ~
Attributes Prirnary

The default Models Dialog Box will look like this:

3
+ Y
Type 20/3D Mame Description —¢— Design File
i—.‘- D Default Master Model v SADEV\Open.
£ >

There are three different types of models that can be created within a DGN; a Design
Model, a Drawing Model, and a Sheet Model.
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3.7.1.1 Design Models
Type Type
Design Models have default black backgrounds and can be either 2D ?—1 or 3D W
The default design model in SMU’s seed file is 3D and will remain as a 3D model, the user

can close the view 2 window and save settings to remove the isometric view and make the
model feel like a 2D model. A Design Model is meant to contain the following information:

e 3D digital twin that represents what is to be built or an existing structure, drawn
full size (1:1) or,

e 2D elements that represent what is to be built or is existing, drawn full scale (1:1)

e Not intended for publication, only for editing

e Can be a part of a complex design, where multiple design models can be
referenced to each other to form a design composition.

To rename the default Design Model:
[ Select the Default Design Model ]

&
B o= [
4+ 4 E = ?
Type 20/30 MName = Description o

[ Click on the “Properties” icon ]

5] /
+ NEESE Y

Type 2D/3D Mame Description %

i Default Master Model o«

< >
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Change Model Name ]

- {
—

Change Description ]

"Properties >ax|
4 [&@ Models (1)
F.‘l Default
General ~ N
Is Active True <_/
Name Default
Deseription Master Model ‘\
Ref Logical
Ty Design
Design Dimension 3D
|s Markup False
Annotation Scale Full Size 1=1
Design Scale 1.0000
Paper Scale 1.0000
Propagate Annctation On
Line Style Scale Annclation Scale

Angle Readout

Direction Base
Direction Mode
Format
Aocuracy
Direction

Isometric

Isometric Plane
Isometric Lock

Locks
ACS Plane

‘Working Units

Format
Master Unit
Master Unit Label
Sub Unit

Sub Unit Label
Accuracy
solution

Update Fields Automa True

Azimuth
~DD.DDDD
0.1234
AntiClockwise

Top
False

False

MU:-5U
US Survey Feet

US Survey Inches

1/16
10000 per Distance US Survey
1.70591E+08 Miles
10 Miles
5.27999E-07 US Survey Feet
v

Once the Properties are updated as needed, save the file and close the Properties dialog box.

To create a new Design Model

/{ Click on “Create New Model” ]

Type

IEI/

4 Y

20430 Mame

Fn"l 0 Default

Description

Master Model

4+ Design File

¥

SADEV\Open.
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/{ Set the Model Type to “Design” ]

Create Model >
_ : { Select 2D or 3D ]

Type: |Design ~

Seed Model: | <Mot using seed>

MName: | Untitled Design M Provide a Name and

P

Description: <« L Description
Ref Logical:

Line Style Scale: | Annctation Scale =

Auto-Update Fields

Annotation Scale
A FullSize1=1 -
Propagate

Design Models should be
“Full Size 1=1”

Cell Properties
Ability to Place: As Cell
[ ] As Annotation Cell

Cell Type: | Graphic S
Create a View Group

Ok Cancel

3.7.1.2 Drawing Models
Type
Drawing Models have a default grey background and are always 2D B . A Drawing

Model is meant to contain the following information:

e An area for attaching Design Models 1:1 as references (typically done with the
drawing tools cutting views of the 3D digital twin)

e Used as the location where non-sheet specific annotation is applied (dimensions,
callouts, etc.)

To create a new Drawing Model, without using a drawing tool (such as the Place Named
Boundary tool).
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/[ Click on “Create New Model” ]

aetE v

Type  20/3D Name

[ P Default

Description

Master Model

% Design File
¥ SADEW\Open.

/[ Set the Model Type to “Drawing” ]

/
Type: Drawing -

Seed Model: | <Mot using seed>

Mame: | Untitled Drawing
Description:
Ref Logical:
Line Style 5cale: | Annotation Scale A
Auto-Update Fields
Annotation Scale
A JFull Size 1= 1
Propagate
Cell Properties
Ability to Place: As Cell

[] As Annotation Cell
Cell Type: | Graphic

Create a View Group

oK

2D

/

/[ 2D is automatically set ]

.

Provide a Name and

dl
<«

pe—

Cancel

Description

L

fDrawing Models scales will\
need to be changed from
“Full Size 1=1" once the
“Design Model” is
referenced, because

kannotatlon is placed here /

3.7.1.3 Sheet Models

Type

Sheet Models have a default white background and are always 2D [ | A Sheet Model is
meant to contain the following information:

e Used to define the ready for printing document

e An area where the Drawing Models are referenced and attached at their own
scale to create a final plan sheet

e Has defined printing output settings (like ANSI D paper size)

e Includes a sheet boundary which defines the printing area
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To create a new Sheet Model, without using a drawing tool

[ Click on “Create New Model” ]

20/3D Mame
Default

Type
L] P

P

Description

Master Model

4 Design File
v SADEV\Open.

[ Set the Model Type to “Sheet” ]

Create Model

Annotation Scale

A
=

Sheet Properties

Cell Properties

Fype:

Seed Model:
Name:
Description:
Ref Logical:
Line Style Scale:

Sheet Mumber:

Sequence Number:

Border Attachment:

e
<

/

Sheet > | |2D
<Mot using seed>
Untitled Sheet

—
4/_’

Annotation Scale
Auto-Update Fields

Full Sze 1=1
Propagate

[] Add To Sheet Index
000

0

Show Sheet Boundary

(none)

Size: {ANSID

Origin:
Rotation:

Ability to Place:

Cell Type:

b4
0

0.000000 ¥: | 0.000000

As Cell
[ As Annotation Cell

Graphic
Create a View Group

Cancel

3-26

———

/[ 2D is automatically set ]
p

Providle a Name and
Description

\
Sheets are always “Full Size 1 =17 ]

_{ Set size to “ANSI D” ]
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3.8 CiviL TooLs

The Civil tools are an application designed to provide Civil/Site functions

3.8.1  Civil Analysis Point Tool

To find stations, elevations, and offsets of locations along the -L- or other alignments, use
the following tools:

Select the “Analyze Point” tool ]

OpenBridge Modeler - H - - f = = S\Common Shi

ﬂ Home View Civil Analy#As and Reporting Utilities Parametric Cel

£t Import/Export = 4 Civil Accudraw " Lines = X Offsets and Tapers = ~* M
#% Design Elernents = % Geometry Regort = O Arcs = L Reverse Curves = ~ Co
WP Standards v = Civil Analyfis = ¢ Point * =L Spirals ~

Generi 3., Analyze Point Horizontal

Analyze Between Points

ul
=R IR g

E3 fir

Analyze Volurme

o
o

FodoN B L

Inverse Points

Analyze Trace Slope

Analyze Pond

Elerment Component Cuantities
Create Cut Fill Yolumes

3D Drive Through

3.8.1.1 Finding Stations, Elevations and Offsets along an Alignment

To find the station, elevation and offsets of a location along an alignment, after selecting
the Analyze Point tool, Click on the alignment to which you want to find the station,
elevation and/or offset from, then click on the point which you want the info for and the
information will be displayed in a box beside the curser.
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Station=22+64 5423
Offset=0.001
Elevation=877 335

Slope=-0.0033
Direction=348.442°

3.8.1.2 Finding Elevations along the Terrain

To find an elevation on the terrain, select the Analyze Point tool. Select a leg of the terrain
triangle nearest to your point of interest and then click on the point of interest to get the
exact elevation at that point.

|Z On'Snap=814:2 316
£ Dhfference=24:1 516
Direction To Snap=0.0000°

Line
Level: P_SMU_Plan_0Of_Span_Offset_Lines

The elevation will appear in a display window beside the curser as you move along the leg of the
traingle, but will also be displayed in the Analyse Point toolbox window when the point is selected.

[ S P R

G"I%: Analyze Point —
Parameters -~
Elevation
Slope
Lspect
Display Settings S

Display Contours
Display Contours only in View

Display Slope

M E O

Display Triangle

3-28


napierce
Stamp


NCDOT STRUCTURES MANAGEMENT OPENBRIDGE MANUAL CHAPTER 3
INTRO TO OBD

3.8.2  Horizontal Geometry Tools
3.8.2.1 Point

To place a point on an alignment similar to what was done in the past using GEOPAK, use
the Horizontal Geometry Point tool.

To place a point (or work point) along an alignment, first turn on Civil Accudraw.

OpenBridge Modeler - M &
I Home  civil  Utities
ﬁﬁ Import/Export =

[#% Design Elements = % Geometry Report =
W Standards - . Civil Analysis =

17 Civil Accudraw

General Tools

Expand the tool:

Select the “Station-Offset”

i~ |

(m]

I

(Bl AR~ © 0 @

Then select the Point tool

OpenBridge Modeler r ' - H I'._::g E:If: ; |.%l =
m Home Civil Litilities Reports and Drawings Wiew Collaborate Help
A% Import/Export 4% Civil Accudraw " Lines * 3 Offsets and Tapers * <+ Madify =
|% Design Elements * % Geometry Report = O Arcs 4 RgNse Curves = ~ Complex Geometry =
W Standards ~ > Civil Analysis = < s v
General Tools <+ Paint Horizontal
{ W View 1 - Top, Default +-‘+ Equal Space Points

3-29


napierce
Stamp


NCDOT STRUCTURES MANAGEMENT OPENBRIDGE MANUAL CHAPTER 3

INTRO TO OBD
To place a workpoint, select the Workpoint feature definition:
[Jz' Point - X =
Elevation ~
\ Elevation Mode None ~ ||
Rotation ~
Rotation Mode Relative to alignment o
Reference Rotation Alignment o
Rotation 50,0000
Feature -~
Feature Definition Worlpoint
Name @ Mo Feature Definition
o =~/ Point
Description +--l Lighting Electrical FD

Roadway

& Point
Workpoint
Set the workpoint name:

Elevation ~
Elevation Mode Nane v

Rotation -~

Rotation Mode Relative to alignment w

Reference Rotation Alignment )
Ratation 50.0000

Feature -~
Feature Definition Worlkpoint ~
Name W.P. H1
Description

Select the alignment:

Locate Reference Element for Rotation
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3.8.2.2

Then press the letter “O” on your keyboard

Station | EENIVINN
Offset |0°0"
£ -46:7 142

Enter Diata Point

—

The Workpoint symbol will appear, as well as the Station and offset input box.

Enter the Station for the placement of the workpoint and use the tab button to move to the
Offset and Z cells.

Offsetting Roadway Alignments

To offset a Roadway alignment to establish horizontal clearances and offsets requires using
the Offsets and Tapers tools. Copying Roadway alignments without using these tools can
cause an OpenBridge file to become “read only” due to the civil data linked with the
alignment.

Use the “Offsets and Tapers, Single Offset Entire Element” tool.

OpenBridge Modeler ~ hE - Hl'._‘L;" f = =
m Home Civil Ltilities Reports and Drawings View Collaborate Help

B Import/Export = <3 Civil Accudraw /" Lines =

V" Offsets and Tapers *| ~° Modify =

#% Design Elerments ~ % Geometry Report = O Arcs = 737 Single Offset Entire Element 'lex Geometry ~

W@ Standards - . Civil Analysis = ¥ Point ¥ | i Single Offset Partial

General Tools

I

~L Variable Offset Taper

=i, Ratio Offset Taper

= L] Fo A U — N o o= — — — | e

Once a tool is selected, provide the desired offset and any other necessary information.
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45 Single Offset Enti.. — X
Parameters -
Offset l-10:0
Use Spiral Transitions
Mirror ]
Remove Offset Rule [
Feature -~
Feature Definition |Nn Feature Defin'rtio|
Name [ 2.l Mo Feature Definition
Elﬂ Alignment
‘ ---ﬂ Existing
ﬂ NCDOT
[+~ Prop
: oo @@ ALG_Centerine Ramp
= Linear
---ﬂ Civil Cell
(- Curb and Gutter
- NCDOT

-l Pavement

Select the alignment to offset and click again to set the offset line.
3.8.2.3 Creating an Horizontal Alignment
In the default model, attach the ECTM and FS files in Coincident-World orientation.

E| References (8 of 8 unique, 6 displayed) - X
Tools  Properties

Bk gy £ N0 B 5 5 29 @ % hiteVods| Boundaries -

St {2 3 File Name Model Description Logical Orientation Present
1 911473_L5_ECTM.dgn Default Master Model Coincident Wirefral
2 911473_L5_FS.dgn Default Master Model Coincident Wirefral
Scale | 1.000000000 : | 1.00D00000D Rotation

Offset X ¥ Z

[T SRR v - i] A B G Nested Attachments: - Mesting Depth: Display Overrides: -

Mew Level Display: ¥ Georeferenced: b

After the reference files are attached, fit the views to the structure location.

3-32


napierce
Stamp


NCDOT STRUCTURES MANAGEMENT OPENBRIDGE MANUAL

CHAPTER 3
INTRO TO OBD

Hover over the existing alignment created by L&S in the View 1 (plan view) to determine if
there is an active profile line. In the image below, there is no active profile established for

the existing alignment.

L/ ﬂ@ee “5@»

}‘ Cu:mplexEI&ment L1
| Feature: Alignment\NCDOT Exist' ALG_Centerline-Exist
Mo Active Profile ', Line
| Level: E_NCDOT_Horizontal_Alignment ((none])
— I Ref: 2 (011473 _L5_F5.dgn)
T 4 (PW_WORKDIR:d0D3671024911473_L5 ELMN_LS05-1.dgn)

To create an alignment, go to the “Civil” tab, and in the “Horizontal” tools use the “Offsets
and Tapers” tool, “Single Offset Entire Element”

OpenBridge Modeler v f_]‘ H l'_::' _fE: ’ = =
Home Civi Utilities Reports and Drawings View Collaborate Help
B¢ Import/Export *  4# Civil Accudraw /" Lines » X Offsets and Tapers * ~* Modify ~
. *; Design Elements * % Geometry Report * O Arcs ~ 10 Single Offset Entire Element 'lex Geometry ~
W@ Standards ~ e Civil Analysis ~ ¥ Point * -} Single Offset Parfial |
General Tools <L Variable Offset Taper
View 1 - Top, Default <L Ratio Offset Taper

M -b- i P2P0MNON HORER ITXH

1aiojdx3 o

Before you click on the surveyed centerline of structure, set the offset to 0:0 (no offset from
the alignment element L&S created from surveying the center of existing roadway.)

Set the Feature Definition to “Existing ALG Centerline” and Name the Line to match
L&S’s name, then select the line in the plan View 1 window
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| &% Single Offset Enti.. — Py
Parameters ~ I
B Offset: 0:0
Use Spiral Transitions @
Mirrar O
Remove Offset Rule [
Feature -~
Feature Definition Exist_ALG_Centerind— ] (1
Hame @ Mo Feature Defintion

- Mignmertt
EI ' Bxsting
@l Exist_ALG_Centerine

B NLAI|gnment\Emst|ng\Emst_ALG_CenterImeJ
[+ Frop

' Roadway
L @ ALG_Certedine Ramp

t-fll Linear

4B Single Offset Enti... — X

Parameters ~
B Offset 0:0

Use Spiral Transitions ([

Mirror ]

Remove Offset Rule [

Feature -~
Feature Definition Exist_ALG_Certerine -

Mame

[ S

Existing L1

i’

In View 1 (plan view), click on the L&S alignment to select it, and to set it.
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o
Locate Element <Alts to Pick element in
complex

| .

To set the stations, use the Horizontal “Modify Start Station™ tool.

eports and Drawings View Cellaborate Help
/" Lines = 3 Offsets and Tapers = 7 Modify E
= O Arcs = A Reverse Curves = 2 Start Station 7
+ Point * < Spirals = ~ Add Station Equation —

Horizontal

1D RBEEHET X

e

L

Copy Elernent

Inzert Fillet

Append Elerment

N TR R AR

Enter the starting station desired (typically 10+00.00) into the Parameters box.

J. J% Define...

Parameters

k.

B Start Distance 00"

Start Station

Distance

=

-

10+00.0000

{r ﬂll

r

Then select the alignment in the plan view and follow the prompts, click to accept.
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3.8.3 Vertical Geometry Tools
3.8.3.1 Adding Vertical Geometry to an Alignment

After a horizontal alignment is created, hover over the centerline survey over the structure,

right click and hold, go to “View Control”, “3 Views Plan/Profile/3D

] Properties

Options
Zoom to
Horizontal Geometry Report
Match Feature Definition

Create Cerridor

s e

View Control 4

View Control 3

Copy

= Rotate Reference

Activate »
Exchange 3

-

Open in new session

2 Views Plan/3D

2 Views Plan/XS

2 Views Plan/Profile

2 Views Plan/Superelevation

3 Views Plan/Superelevation/Xs

| 2 Views Plan/Profile/aD

Level Off
Copy Reference
Move Reference

Scale Reference

Reload Reference
Clip Reference
Detach Reference

5et Reference Presentation

 Select None

Displayset Set

Select Same Type and Size
Select Same Type

Select All

Select Previous

| Paste frem Clipboard

Cut to Clipboard

Copy to Clipboard
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3 Views Plan/Profile/XS

3 Views Plan/%5/3D

4 Views Plan/Profile/X5/3D
Ref Adjust Colors
Dynamic X5 View

Profile View

Teggle Construction Class
Levels Off Except Element

Displayset Set
Displayset Clear
Arrange Windows

Rotate View

Fit View
lllustration View
Smooth View

WireFrame View
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wf View 1 - Top, Default o= | » = |[@ =
E-ox-b-dPPLOADHE A S-S -b-4 RPLLOADHLEERSIYRS
» e

.

Select OK to Create a Dynamic Profile View = i | x

oKk Cancel J

Select “OK”

In View 1, click on the created alignment and then move your curser to View 4 and click.

- L L PROERIDEE &R B ok

A

The profile along the alignment should appear in the View 4 window.

If it does not appear, zoom out in View 1 and activate the terrain file by finding the survey
boundary line (the outline of the survey) and hovering over it until the property’s icon
toolbox pops up. Select the second icon “Set Active Terrain Model”.

Go back to View 4 and click the “Fit View” icon and the profile should appear.
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To add a vertical alignment, use the “Complex Geometry by PI” tool
HH Open Profile Model [~ Lines = |“% Element Profiles * &
try * |45 Set Active Profile  |— Curves = ¥
b~ Profile Creation = |~ Complex Geometry = *E

Profile Complex By Elernents

Profile Complex By PI -
Define Profile By Best Fit = o -

\

Append Profile Elerment —

Profile Reverse Transition

Profile Offset Transition i [RE

Set the Feature Definition and Name to match what was used in the Horizontal Offset and
Tapers tool.

¥}
Fhs
-. K Profile Insert Curve
[
f—u-l'
3

Parameters -~

| Wertical Curve Parameter 0:0.000

| O Curve Length 0:0

I L] Slope 1.8556
| Yertical Curve Type Parabola W
Feature 3
Feature Definition Exist_ALG_Centering -~
| Name Existing L1

Then, use the tool in View 4 to click on points along the profile and create a vertical
alignment.

B View 4, Profile - Existing L1 = =R
- PPROER DA &G w8 oA

0 5ee progerses somer
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Now, set the newly created alignment as “Active” by selecting it and move off and back on

the line until the tool bar pops up. Once the tool bar appears, select the second icon “Set As
Active Profile”.

= View 4, Profile - Existing L1
-4 PPRO0EE DED &G eB kil A
270
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3.9

PLACE NAMED BOUNDARY TOOL

The Place Named Boundary tool can be used in both 2D and 3D plan production for
creating views used in plans.

Place
Mamed Boundary

Mamed Boundaries =

Place Named Boundary tool options from left to right:

X SO~

Civil Plan: 3D modeling tool allows the user to select a horizontal alignment with
which to associate the named boundary for a plan view by defining the boundary
scale, length, left and right offsets.

Civil Plan by Element: 3D modeling tool allows the user to select a horizontal
alignment with which to associate the named boundary, along with an existing
element as a boundary for a plan view.

Civil Profile: 3D modeling tool allows the user to select an alignement’s vertical
profile with which to associate the named boundary by selecting the boundary limits
from an existing civil plan boundary or by station definitions.

Civil Cross Section: 3D modeling tool allows the user to select the horizontal
alignment with which to associate the named boundary by defining left and right
offets and the intervals at which to create the cross sections. (not preferred for
creating bridge typical sections)

Civil Cross Section by 2 Points: 3D modeling tool allows the user to select the
horizontal alignment with which to associate the named boundary by clicking a
point either side of the selected alignment to form a line crossing the alignment
which creates a cross section at that location.

From Drawing Boundary: 2D drawing tool allows the user to select one of the
predefined drawing scales and fit the boundary view box around an area to create a
plan view.

By Element: 2D drawing tool allows the user to select an existing element as a
boundary.

By 2 Points: 2D drawing tool allows the user to select two points that define a
rectangular boundary. This is the most preferred method for 2D workflow.

By Polygon: 2D drawing tool allows the user to click several points to create a non-
uniform multi-sided closed shape (must contain at least 3 sides) as a boundary.

By Length: 2D drawing tool allows the user to select a path element along which to
place a boundary by then defining the left and right offsets and boundary length.
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3.10 SPACEBAR

A quick way to get to commonly used tools is to click on the spacebar, the following popup
will appear near where your curser is at for your selection.

3.11 BACKGROUND MAP
To place a street or aerial map in your drawing background, take the following steps:
15t In the window View, click on “Select Background Map”
2" Drop down to “Map Type” and select the map style desired.

OpenBridge Modeler v - HE G « - = -
m Horme Ciwil Utilities Reports and Drawings View Collaborate Help

Q B RO . £t impot ~  TF AddUnit £F Terrain 7

- @ | £, Bridge Wizard %7 Alignment %3 Add Multi-Units 24
orer

P e &~ %3 Add Bridge i Move #

Primary Selection Bridge Setup Su

m View 1 - Top, Default

= - ﬂz- 4P PBROaD b

Maone

Elevatl on Gf‘Fset. -1.0000

Transparency: |G
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3.12 CuSTOM LINE STYLES
To use the NCDOT custom line styles for both 2D and 3D, follow these steps:

Select the “Drawing” workflow ]

Drawing v Hl-._' o & ~ f = = B:\Special
Home View Annotate Attach Analyze Curves Const

= MNone ¥ | Default = q E

0 v [ rll=n ~llemwnp =~ Attach
[&0 =20 =0 @ Explorer Tools+ 2 -
o Prrnary Select the “Line Styles” drop down ]
Built-in Styles -
e~ & ST & F1 5| 0 W G

Find the custom line style

Custom Styles .
&4 desired.

( Border )
( Center)
( Dashdot )
( Dashed )
{ Divicle )
(Dot)

1
=

Manage...
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3.13

Abutment \

SKEWS

Refer to Section 4.1.2.2 of the Structures Management Unit Design Manual for information
on how to show the skew angle on plans.

The following detail shows how Bentley calculates skew angles for OpenBridge Designer
tools and LEAP Concrete software, note the difference.

Direction of Stationing
>

Normal to centerline of bridge

Pier under consideration \ Pl

Centerline of Bridge \ \\

. e el
Bridge :?\

Span 1 [ - Span 2 Span 3

Three Span Skewed Bridge
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3.14 DRAWING SCALES
SMU drawing scales and ratios
Drawing Scales
English Scales Engineering Scales

Full Size 1=1 1:1 1”7=5 60:1

6” =1"-0" 2:1 17 =10 120:1

3”=1-0" 4:1 17 =15 180:1

2" =1"-0" 6:1 17 =20 240:1
1%"=1-0" 8:1 17 =30 360:1

1”7 =1-0" 12:1 1'=40 480:1
7/8” =1-0" 13.7:1 1” =50 600:1

%" =1-0" 16:1 1" =60’ 720:1
5/8” =1"-0" 19.2:1 1”7 =100’ 1200:1

w"=1'-0" 24:1 1”7 =200’ 2400:1
7/16” =1’-0” 27.4:1 1”7 =300’ 3600:1
3/8”=1-0" 32:1 1”7 =400’ 4800:1
5/16” = 1’-0” 38.4:1 1” =500’ 6000:1

%' =1-0" 48:1 1” = 600’ 7200:1
3/16” =1’-0" 64:1 1” =1000’ 12000:1
1/8" =1'-0" 96:1 - -
1/16” =1'-0" 192:1 - -
1/32” =1'-0" 384:1 - -
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4.1

4.1.1

4.1.2

4.2

CHAPTER 4
DRAFTING AND PRINTING

DRAFTING/MODEL REQUIREMENTS

All elements shall be drafted/modeled full scale (1:1) in their geospatially correct location
using survey and/or alignment files for both 2D and 3D DGNs to ensure plans accurately
depict the intended design. Drafting and modeling full scale will avoid design errors and
capture potential construction conflicts and clashes with items such as utilities, drainage, or
interim phases in staged construction.

2D Drawings

Each plan sheet in a plan set shall be its own DGN file. 2D drawing DGNs shall include
Design, Drawing and Sheet Models. See Chapter 3 for more details on DGN models. Use of

the correct element templates is critically important to ensure elements can be easily
identified within the DGN.

All final plan sheets shall be in the Sheet Model.

Draft full-scale (1:1) details in the design model and scale views on sheet model as needed
to provide clarity when displayed or printed on a plan sheet.

3D Models

Create 3D models in the Design Model (see Chapter 3 for more details on DGN models).
Each structure model shall be its own DGN file.

In lieu of drafting 3D elements from scratch, whenever possible use and modify the 3D
element templates available in the element? libraries. Copy and save the element templates
to the project’s Bridge Templates folder prior to modifying.

In order to share information in the 3D model with Construction and Asset Management,
Item Types shall be attached to each element on the structure.

2D drawings may be created from the 3D model by referencing the 3D model into the
appropriately named Design Model DGN file. Use the Drawing Creation tools (e.g. Place
Name Boundary, and Typical Section) to generate views (section, plan, elevation, etc.) of
the selected element in both the drawing and sheet models and to create the final plan sheet.

DETAILING REQUIREMENTS

Before starting to draft plans, determine which details are necessary to efficiently construct
the bridge and manage the asset during its lifecycle. Present these details in a logically
grouped order in the contract plans. Avoid scattering details throughout the plans and
overcrowding a sheet with details and notes. Use standard line styles, line weights,
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4.2.1

4.2.2

4.2.3

lettering, reference notes, etc., to produce plans that are consistent from project to project.
Arrange drawings and details by determining what information needs to be placed on each
plan sheet, the scales of the details shown, the number of sheets and sequence of sheets
based on information found in Chapters 1, 4 and 5 of the Structures Management Unit
Design Manual.

Drafting Scales

Refer to Chapters 1, 4 and 5 of the Structures Management Unit Design Manual for
information on drafting scales.

Line Styles and Line Weights

Element Templates will set the line level, style, weights and feature definitions. Select and
use the appropriate Element Template for the structure element being drafted.

When the correct Element Templates are used, the SMU pen table will plot the “Existing”
element line styles at a reduced intensity and “Proposed” element line styles in bolded
intensity to contrast and display importance.

Dimensions

For precision of dimensions, see Figure 1-2 of the Structures Management Unit Design
Manual.

Used the following guidance to show dimensions on plans:

e Show dimensions that are less than 1-inch in fractions of an inch, without a leading
zero (e.g. 2”)

Show dimensions that are an inch or greater, but less than 12-inches, in whole inches
and fractions of an inch (e.g. 4'%”) .

For dimensions that are 12-inches or greater, show dimension units in feet, inches and
fractions of an inch (e.g. 1°-3'5”).

Place horizontal dimension lines so they can be read from the bottom of the plan
sheet with dimensions above the dimension line.

Place vertical dimension lines so they can be read from the right side of the plan sheet
with dimensions on the left side of the dimension line.

Place inclined dimension lines so they can be read horizontally by rotating the plan
sheet through the smallest angle possible.

4.2.3.1 Placing Dimensions and Notations

The NCDOT Workspace utilizes generalized dimension styles for all Technical Service
Units.

4-2
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For efficiency and standardization, SMU has created Element Templates that automatically
select the correct generalized NCDOT text styles for plan production.

To place dimensions, go to the Element Templates > SMU > Annotation > Dimension
Lines

= MNone ¥ Default ((none)) = Q
l__|z§ Shob 1
__ Templates |
fal P Roadway [
4 SMU
- Annotation
& Title Text
@ Detail Text
& Subtitle Text
= Dimension Lines
& Bill of Material Border Lines
= Bill of Material Lines
= Misc Centerline
& Misc Centerline-Existing
= MNorth Arrow
= Motes
& PE Seal
& Plan Sheet
& Table Border

& User Information MNotes

N

rd Abutments

Then go to Annotate > Place Text tool, this will automatically set the text style set in the
template. SMU utilizes the NCDOT “Fractions” dimensions style in the workspace.

Z% Element Dimensioning = *

(" NCDOT_Leader Dot _Fract v | “» 2
[7] Style (none) Use Active Settings

|7 NCDOT _Leader Arrow

|~| NCDOT _Leader Arrow_Fractions %
[T NCDOT_Leader Dot

|~| NCDOT _Leader Dot_Fractions

l [7] NCDOT _Leader No Term

[~| NCDOT_Leader No Term_Fractions

To place notations, go to the Element Templates > SMU > Annotation > Notes.
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& Notes * |SMU_Text ((none]) - C
Show ¥
= [
Recent Templates

u = Motes
E Templates
& MNone =
el )
-4 Abutrnents
4 Annotation
& Detail Text
. Bill of Material Border Lines
& Bill of Material Lines
& Dimension Lines
. Misc Centerline
& Misc Centerline-Existing
& North Arrow
. PESeal
& Plan Sheet
& Subtitle Text
& Table Border
= Title Text
& User Information Notes

)

Then go to Annotate > Place Text tool, this will automatically set the text style set in the
template. SMU utilizes the NCDOT “Fractions” dimensions style in the workspace.

Z% Element Dimensioning = x

{7 NCDOT Leader Dot Fract v | “» 2y

7 Style (none)

[7] NCDOT _Leader Arrow
|| NCDOT_Leader Arrow_Fractions
[~ NCDOT_Leader Dot
|~| NCDOT_Leader Dot_Fractions
[7| NCDOT_Leader Mo Term
l [~| NCDOT_Leader No Term_Fractions

Use Active Settings

A Text Editor

Sy 0120 _Engr Vert_LB

= (] X

Z---I---I---I

- pv jj- A\B(C S) v ¢ v f(x) | T Engineering Vert  ~ | Al 001,
R

- B I UL,
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4.2.4

Text Properties

All text placed on plan sheets shall be capitalized.

The NCDOT Workspace utilizes generalized text styles for all Technical Service Units. The
naming convention uses the following format:

(Text Size) (Font Name) (Justification)-(Additional setting)

For efficiency and standardization, SMU has created Element Templates that automatically
select the correct generalized NCDOT text styles for plan production.

Go to the Element Templates > SMU > Annotation > Detail Text (or the desired text

style: Notes, Subtitle, Title)

Recent Templates

u 2 Detail Text
o @ Motes

Templates

@ None

>

SMU

Annotation

@ Plan Sheet

& Bill of Material Border Lines

& Bill of Mate
& Misc Centey
& Misc Centerline-Existing
& North Arrow

Z Notes

& PE Seal

& Subtitle Text

& Table Border

& Title Text

& User Information Notes

Abutments

Then go to Annotate > Place Text tool, this will automatically set the text style set in the
template. Do not change any settings, place text as normal.

A Text Editor

& 0120_Engr Veert CC v /\ )Y ";”/L®v
0 — — -

DETAIL TEXT|

The following text styles are set for SMU plan production:

Dimension Text Style = 0120 Engr Vert CC
Notes Text Style = 0120 Engr Vert LB

Subtitle Text Style = 0160 Engr Vert Mono CC
Title Text Style = 0210 _Engr Vert Mono Bold CC

4-5
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4.2.4.1 Title Block

The SMU title block is located in the lower right hand corner of SMU borders. The title
block provides users a brief description of information presented on the plan sheet, the
project number, the county where the project is located, the station where the structure is
located along the alignment, sheet number, number of sheets in the plan set, etc. For
additional information on what is required in the title block for the various plan sheets, see
the Structures Management Unit Design Manual.

4.2.4.2

Use the following guidance for title blocks on plan sheets:

Use SMU’s Title Text style for the Project Number (e.g. B-1000), County (e.g.
WAKE), Station/Bridge Number (e.g. 10+00.00 -L-) sections of the title block, as
well as the sheet title (e.g. GENERAL DRAWING).

All Sheet titles shall be spelled out completely. (e.g. GENERAL DRAWING,
TYIPCAL SECTION, etc.)

Use SMU’s Subtitle Text style for supporting sheet title information (e.g. BRIDGE
ON SR 1000...).

Abbreviations for supporting sheet title descriptions are acceptable when space is
limited (e.g., W. 5TH ST. for WEST FIFTH STREET)

Use SMU’s Detail Text style for additional title block information (e.g. SHEET 1 of
4, REPLACES BRIDGE No.) as well as the sheet number and total number of
sheets.

PROJECT NO. B-1000

WAKE COUNTY SMU Title Text
staTioN; ___10+00.00 -L-
SHEET10F 4 REPLACES BRIDGE No. 910100] SMU Detail Text

BRIDGE ON SR 1000 (W. 5TH ST.)]
OVER SWIFT CREEK BETWEEN )
SR 1600 (ORCHID ST.) AND SMU Subtitle Text

STATE OF NORTH CAROLINA

DEPARTMENT OF TRANSPORTATION

RALEIGH

GENERAL DRAWING SMU Title Text

SR 1654 (WATER ST.)

BY:

| N IEE

REVISIONS SHEET NO,
DATE: no.| e DATE: S1-01 SMU Detall Text
3 P
4 64

Professional Engineer Seals

Professional Engineer (PE) Seals shall be created and placed with the SMU PE Seal
element template.

Go to the Element Templates > SMU > Annotation > PE Seal
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Then go to Annotate > Place Text tool, this will automatically set the text style set in the
template. Do not change any settings, place text as normal.

To create a customized PE, in a newly created DGN copy the Create Seal model in the
SMU_PE Seals cell library and follow the instructions in the model. For future reuse, save
the newly created PE seal DGN in a location that can be easily referenced.

4.2.4.3 Names on Plan Sheets
For Drawn By, Checked By and Design Engineer of Record, use SMU’s Detail Text style.

When drawings are revised or updated by someone other than the original drafter, keep the
original drafters name and use a forward slash and place the second drafters initials (e.g.
DRAWN BY: J.A. DOE/B.C.H.). This also applies to checkers.

Do not use initials for the Design Engineer of Record.

DRAWN BY: J.A. DOE/B.C.H. e, 1072025
11/2025

DESIGN ENGINEER OF RECORD: GREGORY P. SEAL DATE.:

4.2.4.4 Federal Aid Numbers

For labeling the federal aid number in the top right hand corner of the first general drawing
sheet, use SMU Subtitle Text style.

F.A. PROJECT No. BRSTP-2000(4)

4.2.4.5 Notes and Legends
Use SMU’s Title Text style for labeling notes and legend titles.
For notes and legends, use SMU’s Notes Text style.

Legends shall provide symbols used to describe the items on a sheet.

REPAIR LEGEND

/] SHOTCRETE REPAIR AREA - GIRDER NUMBER
NF#- NORTH FACE
RIS
KKXXHXX|  CONCRETE REPAIR AREA  SF#- SOUTH FACE
UOG- UNDERSIDE OF GIRDER

N
\

4.2.4.6 Details, Sections and Views
Labels for details, sections and views shall be SMU Title Text style.

When showing multiple views to detail the same element, use SMU Subtitle Text style to
label the different views.
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4.2.5

ELEVATION PLAN
BENT DIAPHRAGM BLOCK-OUT DETAIL

Avoid using abbreviations for labeling details and views.

Use lettered section labels for each bridge component (e.g. SECTION A-A). Continue
lettering section labels A to Z through all plan sheets related to a component. Details and
section views do not need to be on the same sheet(s) as where they are called out, if they are
not on the same sheet indicate on the call out what sheet to see.

Letters used for sections may repeat for each new bridge component. Avoid the use of
double lettered sections (e.g. SECTION AA-AA).
Detailing Reinforcing Steel

For reinforcing steel detailing requirements, see Section 10.4 the Structures Management
Unit Design Manual.

For bar callouts, use SMU Notes Text style and the NCDOT_ Leader Arrow Fractions
dimension styles.

Reinforcing steel shall be labeled by using the following name convention:
Number of bars-#Bar Size Bar Location ID Bar Label, Sequence

Identify reinforcing steel first by the number of bars, the bar size, the bar location 1.D., the
bar label, and the spacing. (e.g. 4-#4 D_B3 @ 6” CTS.) If only one bar is being identified,
start the with the bar size. (e.g. #4 A_B1 BAR) See bar location [.D.’s and bar label tables
below.

Use abbreviations and symbols to reduce clutter. The following are commonly used:

Abbreviation/Symbol Description
@ At
B.B. Beam Bolster
B.B.U. Beam Bolster Upper
C.H.C.U. Continuous High Chair Upper
CL. Clear
CTS. Centers
DBL Double
(0] Diameter
DIAPH. Diaphragm
EA. Each
EQ. Equal
RAD. Radius
REQ’D Required
SPA. Spaces
THRU Through
TYP. Typical

4-8
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4.2.5.1 Bar labels

Bar labels start with the bar location I.D. which corresponds to the element where the bar is

located.

Bar Location 1.D. Bridge Component
A Abutment/End Bent and foundations
B Bent and foundations
C Culvert
D Deck
G Girders & Diaphragms
M Median islands and sidewalks
R Barrier Rails
S Approach Slabs
w Wing Walls and Walls

Start label sequences at one through ninety-nine.(e.g. A1, A99) When introducing cut bars
into a section with straight bars, such as skewed bridge decks, start the sequence counting
at one-hundred and one. (e.g. A101)

Label Description
A Main top bars and bottom bars of same size
B Main bottom bars, if not same as top bars
C Culvert longitudinal bars
D Dowels
E Parapet end post vertical bars
F Parapet end post horizontal bars
G Deck edge beam bars
H Horizontal bars
J
K Diaphragm bars
L
M Drilled Pier vertical bars
N
P

4-9
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S Stirrups
SP Spiral Steel
T
U “U” shaped bars
v Vertical bars
w
X
Y
Z

4.2.5.2 Bill of Materials

Provide bill of material tables as described in Section 10.4.4 the Structures Management
Unit Design Manual.

SMU has developed Bill of Material seed templates. To place bill of material tables, go to
Annotate > Place Tables tool. Select the appropriate SMU Bill of Material seed.

& Place Table = et

e &)

Seed: [Nune v] I_E‘
Table Style: % MAXTIME_RRPREEMPT
% ToOP-Flasher
% ToOP - EV Hyb Beacon
Active Angle: |%2 ToOP - PED Hyb Beacon
5 SMU_TBOM
% SMU_BOM
Column Count: ez gpau TELEY
%2 SMU_TSPLICE
%2 SMU_TASBELT
% SMU_TE)

%2 SMU_TBR

% SMU_TCOORD

T2 SMU_TSIT

52 SMU_TITR

5 SMU_BOM1

%2 SMU_PRR ASBUILT

Text Style:

Row Count:

Use SMU Detail Text style for the Bill of Material values.
Identify bar types in Bill of Materials from the Bar Bending Details Standard.
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For bent bars, provide a sketch per Bill of Materials with leg dimensions and bend offsets
using the bar types from the Bar Bending Details Standard.
4.2.6  Cell Libraries and Steel Shapes
Cell Libraries
Cell libraries match the Element Templates.

To place cells, go to Annotate > Place Active Cells tool.

m Home View Annotate Attach Analyze Utilities Drawing Aids Mesh

SMU
AA? # .; Az [T |*|\¢|@gﬁ Leojf— 3 g @Sg‘ =

AZ-& Oy
Place Edit Change Text Aj Place Place Dimension ; H oo b Place  Style Section x; Place * Hatch = Label
Text Text Attributes ~— 7 Note Label Element of M - [l Table Manager Callout 7' of |ActiveCell|++ ™ Area =f R‘u ™ | Terrain Contours

Text IF Notes Dimensioning - Tables Detailing = Cells I Patterns Terrain Model

To select the cell library, click on the dots next to Active Cell.
4'%;33:5;:: e Cell — it

i

Active Cell:
Active Angle: | 0.0000° s
X Scale: | 1.000000 —|
¥ Scale: | 1.000000 - A
£ Scale: | 1.000000 J
[] Place as Shared Cell
B TrueScale £
A
[[] Update ltem Type Library it
O Mirror:  Horizontal - i
O Interactive:  Scale and Rotate ;
] Flatten:  Top - |

Scale
[J Multi-line Offsets

@ Dimension Values
B Annotations
() Association

Under File, select the appropriate cell library in the list.
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% Cell Library: [NONE]
File
Attach File...
Attach Folder...
Detach
Compress

AutoUpdate 3

1 S\DEV\OpenBridgeDesigner\ WORKING_COPIES\CELLS\2024\SMU_Annotation.cel
2 5:\Share\OBD2024\ Configuration_2024\Organization-Civil NCDOT\OpenBridge Modeler\CellN\HTWOODOS. pat
ANCDOT\OpenBridge Modeler\cell\dculvert.cel

LAeelNMCDOT SMU Sheet Border.cel

WAeell\Plan and Profile Border.cel

LANCDOT\OpenBridge Modeler\cell\qculvert.cel

LANCDOT\OpenBridge Modelerf\cell\sculvert.cel

ANCDOT\OpenBridge Modeler\cel\SMU_3D Cells.cel

.\OpenBridge Modeler\ cel\SMU_Abutments.cel

WAOpenBridge Modeler\ cell\SMU_Annotation.cel

LANCDOT\OpenBridge Modeler\cel\SMU_Bearings.cel

.4OpenBridge Modeler\cell\SMU_CrossFrames.cel

LANCDOT\OpenBridge Modeler\cel\SMU_Deck.cel

LANCDOT\OpenBridge Modeler\cel\SMU_Girders.cel

LANCDOT\OpenBridge Modeler\cel\SMU_PE_Seals.cel

LANCDOT\OpenBridge Modelercel\SMU_Piers.cel

LANCDOT\OpenBridge Modeler,cel\SMU_PRR.cel

WANCDOT\OpenBridge Modelercelh\SMU_Retrofit.cel
Acellstructures_ncbhdsedetails.cel

WANCDOT\OpenBridge Modeler\cell\tculvert.cel

Once a cell library is selected, the list of cells within that library will be displayed.
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-¢-— Cell Library: [S:\ShareNOBD2024\..\SMU_Annotation.cel]
File
- - —
©i5 ¥ X @060 [l

‘= MName Description Type A Active
& AH DRAFT Graphic A
& AS-BUILT NOTE PLACE OM GED AND OR CULVERT Graphic A
%2 BARBILL OF MAT MISC Graphic A
%2  BREAK SYMBOL DRAFT Graphic A
%2 BT BILL OF MAT BENT Graphic

& COMPUTATION SHEET DRAFT Graphic A
& COMPUTATION SHEET 1 DRAFT Graphic A
%3  CONCRETE PATTERN PATTERNS Graphic

%= DEFLECTION TABLE 10 POINTS MISC Graphic A
%= DEFLECTION TABLE 20 POINTS MISC Graphic A
%3 DEFLECTIOM TABLE 30 POINTS MISC Graphic “ﬂ_,
%= DEFLECTION TABLE 40 POINTS MISC Graphic A
%= DEFLECTION TABLE 60 POINTS MISC Graphic A
%= DEFLECTION TABLE GIRDER MISC Graphic A
%=  DEFLECTION TABLE GIRDER 10 PO... MISC Graphic A
%2  DEFLECTIOM TABLE PCG 10 POINTS  MISC Graphic |....A..|
%= DESIGM ENGIMEER OF RECORD DRAFT Graphic A
& DOT DRAFT Graphic

%  DOUBLE ARROWHEAD DRAFT Graphic A
% ECOMPUTATION SHEET PCG ENG Graphic

S ECOMPUTATION SHEET STL ENG Graphic

&3  EARTH PATTERN PATTERNS Graphic

&2 GRAVEL PATTERN PATTERNS Graphic

& INDEX TABLE MISC Graphic

&= LT Draft Graphic A
%2 NCSYMBOL1 DRAFT Graphic

% NORTH ARROW SYMBOL DRAFT Graphic A
&2 PRELIMARY PLANS NOTES DRAFT Graphic

%2 PRR Field Work PS LIST Graphic A
S PRRPS LIST Graphic A
= PS LIST Graphic A
& PSTITLEBLOCK Title Block for Design P5 Graphic A
&= REVISION SYMBOL DRAFT Graphic

%2 RIPRAP PATTERN PATTERNS Graphic

%2 ROCK PATTERN PATTERNS Graphic

& STOTAL BILL OF MAT STEEL Graphic A
&2 SEALBOX LIST Graphic A
& SECSYM DRAFT Graphic A
&2 SECSYM - Copy-1 DRAFT Graphic A
& SN LIST Graphic

= SN2 LIST Graphic

To place a cell, double click on the cell in the list and place it in the model.

Steel Shapes

Bentley’s steel shape application has been placed in the workspace and will open
automatically with the workspace.

IC [F]

To use the tool, first click on the right folder icon and set the Steel Section Parameters.

Set Color and Weight to “By Level” and select the appropriate level for the section being

placed.
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Steel Section Parameters = >
Section Hatch
Color: E}B}, Lev Color |:| 0 -
Weight: (2) Byl ~ Weight: 0 -

Level: [P_SMU_Structura v] Level: Default ((none)) -

Seale: |P_SMU_Steel_Guardrail {{(nonej)
P_SMU_Steel_Hardware ((none))
About.. ' |p SpMU_Steel_Pile ((none))
P_5MU_Steel_Pipe_Drains ((none))
P_SMU_Steel_Plate_Girder ((none))
section Type |p_SMU_Steel_Sheet_Piles ((none))
C-5td. Channe|P_SMU_Steel_Welded_Plate_Repair ((none])
HP-5hape P_SMU_Stiffeners ((none))
L-Angles P_SMU_Strip_Seals ((none))
M-Shape P_SMU_Structural_Steel ((none))
P_SMU_Structural_Steel_Hidden ((none))
P_SMU_Struts ((none))

Justification

Then click on the left icon to Place the Section, use the usLRFDv3 Section table.

Select the appropriate Type (e.g.: W-Shape, etc.) and section Name (e.g.: W6x15) and
Hatching style (e.g.: None, Hatch, Fill)

The section will appear and be ready to be placed in the model.

&

Section Table  usLRFDw3 i

Type: |W-Shape -

Mame: WEX15 -
Hatching: Mone * [] Create Cell

Complex Shape ' Line
Level: P_SMU _Structural_Steel ((none))
Groups= GG{3}
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4.3

Plan Revisions

Plan revisions made after letting require the following:

CHAPTER 4
DRAFTING AND PRINTING

After the necessary revisions have been made, the person making the revision shall put their
initials and the date in the title block. Use SMU’s Notes Text style.

A brief description of the revision should be placed next to the title block. The initials of
the person making the revision, the date of the revision, the initials of the person checking

the revision and the date checked should be included at the end of the description.

A triangle, A, with the revision number in it should be placed next to the description and

the corresponding revision.

REVISED QUANTITIES
02/25/22

BY:

DATE:

DOCUMENT NOT CONSIDERED
FINAL UNLESS ALL 19

NAP

02/25/22

SIGNATURES COMPLETED J2

Revise the sheet number to include a “R” for revision and the revision number (e.g. S1-

14R1)

Revise the total number of sheet to also include a “R” to indicate the total number of sheets

has been revised (e.g. 64R1)

DRAWING WORKFLOW

Once the DGN file is created as laid out in Chapter 3, for 2D drawing creation set OBD to

the Drawing Workflow.

Drawing =

=

OpenBridge Modeler nt
ProConcrete

Drawing ik

] Task Mavigation |

MCDOT
Attnibut
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All DGN files will be set up with three modes with them:
DGN File
Design Model Drawing Models Sheet Model

Use the Drawing tools like the Place Name Boundary tools, as detailed in Chapter 3, to get
drawings from the Design Model to the Drawing and Sheet Models.

4.4 DEFAULT (DESIGN) MODEL

For 2D drawings the Default (Design) Model will be used to draw proposed or existing
structure elements in a 2D view at full scale (1:1) in their correct geographical locations.
Reference the SMU Design Manual for all required content for the plan sheet being created.

To set the DGN to look like it did in v8, in the Design Model close the “View 2” window
and maximize the “View 17 window, then use the save settings tool. (Note: View 2 is
utilized for 3D isometric views.)

[ Close “View 2” window ]\

2 \
™ = |[@ [ | | w View?2- lsometric, Default =R A
E-ag-d PO HoRERRTR E-du-dLlLLe0dand HoREEET R

N < x

(4]

- & - [B bt | s s s ol - BERIRREE B ) S S © 8 @ X~
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4.5

4.5.1

ssssssss

Leave the Drawing Scale at the defualted scale of 17=50" and draw all elements at their
true dimensions.

DRAWING MODEL

For 2D drawings, the Drawing Model is used to annotate the drawings done in the Design
Model. This can be achieved by referencing the drawing done in the Design Model or
using the drawing tools to place a view of the drawing in the Design Model into the
Drawing Model.

After the Design Model has been referenced, it is time to set the Drawing Scale based on
the reference view scale used in the Sheet Model for the drawing view.
Drawing Scale

Once the Design Model has been referenced in, it’s time to select the drawing scale to
annotate the drawing.

1% Select the Utilities tab ]

HE R [ =N MUsers\napierce\Desktop\B-51211401_001_B5121_SMU_GDO1_S001_910227.dgn [2D - V& DGN] - OpenBridge Modeler CONNECT Edition
View  Annotate  Aftach  Anshze  Curves  Constraints  Utilities % DrawingAids ~ Content  SMU  Help
3 MDL Applications @ r| @ » Play ® Record m Stop ‘J:‘}'. WL : 8 ﬁ‘k’ iwy Y8 US Survey Foot — | & [ e=100
®OUSETDDIEDXES Displ c. c VBA  C migalee 0 % | 5 S @ ‘T it g | o ASS
@ Connect to Browser isplay Convert Capture |:' 29 Detach_OneMap  * | & ot | © nitialize ignatures |gr|atura oordinate % = US Survey Inch B B

Utilities Image Macros E Design History Security Geographic Drawing Scale

scale
Sheet

.

2™ Change your Drawing Scale from the defaulted “Full Size 1=1"

to match the scale used referencing this drawing into the
Model

Your scale is now set for this Drawing Model, save settings and do not change it unless the
reference scale on the Sheet Model is changed. Now you can place your text.

Save settings ]

Drawing - = I-_;g‘ fa T =

File

&

OLE

w

Horme View Annctate Attach Analyze Curve

(xj f_; MDL Applications EEJE F [&jl
@ Close Tool Boxes 45

M d . D lay C rt Capt
Expraer::ms %' Connect to Browser Sl e l:l.

Utilities Image
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Once the Drawing Scale matches the Sheet Model reference view scale, it’s time to start
placing dimensions. Follow these steps to place dimensions:

4.6 SHEET MODEL

For 2D drawings, the Sheet Model is used to place the Plan Sheet Border with it’s labels,
plan sheet notes and bill of material tables.

4.6.1 Individual Plan Sheet Borders

Once the Sheet Model is set up and ready for a border, follow these steps to place an
individual sheet border in the Sheet Model:

1% Select the Annotate tab ]

Drawing - et [T L = Ci\Users\napierce\Desktop\B-51211400_000_B5121,
E Home View Annotate Attach Analyze Curves Constraints Utilities Drawing Aids Content SMU Help

ArB 7 YV A [ D0F OA @ e X B o Jud

AL AL L ox-e A "®g| T o= B O

Place Edit Change Text Place Place Dimension e Place = Section P Place * Hatch — Label

Text Text Attributes ~ ™ Mote Label Element 0‘/ [ i Table | Callout ¥ gt | Active Cell ++ ¥ | Area =1 ‘:H\:. T |Terrain Conta
Text IF1 Motes Dimensicning & | Tables Detailing Cells I Patterns Terrain v

+ [l 2 ol

[ an Select the Place Active Cell icon
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A Scale

¥ Scale:

£ Scale
] Mirror:
[] Interactive:
] Flatten:
Scale

J?" Place Active Cell —

Active Angle:

0.0000° =
1.000000 —I
1.000000 — i

1.000000 J

[] Place as Shared Cell

True Scale
Horizontal -
Scale and Rotate -

Top 4

[] Multi-line Offsets
Dimension Values
Annotations
[] Association

3rd Select the “...” ]
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% Cell Library: [NONE]

File |
- l

( . TPV ]
3rd Click on “File
A

Attach File...
Attach Folder...
Detach
Compress 4t Select the SMU Sheet Border Cell
Library

W WCDOT Structurest Standardsh cellhdculvert.cel
~aStandardstcel\WCDOT SMU Sheet Border.cel ‘/I
~aStandardstcellOpenBridgeModeler.Drawings. cel
WAMNEDOT Structurest Standardshcellyvgoulvert.cel
WA NMCDOT _Structurest Standardsh cellhsculvert. cel
wostandardstcellhSMU_3D Cells.cel
AStandardsh el SMU_Abutments. cel
wAStandardst cellhSMU_Annotation.cel
wStandardshcellh\SMU_Bearings.cel
WAStandardstcellh\SMU_CrossFrames.cel

W MCDOT _Structurest Standardsh cellhSMU_Deck.cel
AStandardshcelhSMU_Girders.cel
wastandardstcellSMU_PE_Seals.cel

W MCDOT _Structuresh Standardsh celhSMU_Piers.cel
AMCDOT_Structurest Standardsh celhSMU_PRR.cel
waStandardstcellhSMU_Retrofit.cel
wStandardshcellystructures_ncbdsedetails.cel

WA MCDOT Structuresh Standardsh cellvtoubvert.cel

/{ 5th Double click on the correct border for the DGN ]

-¢>— Cell Library: [5:\Shareh..\MCDOT 5MU Sheet Border.cel]

File
L1 ]
03 Y ]
= Mame Description Type A
| &=  Design Dual Plan Profile  Dual Combination Plan Profile Sheet Borders Graphic LY
B Design Plan Profile Design Plan Profile Sheet Borders Graphic LY
B Design Standard Design Standard Plan Profile Sheet Borders Graphic LY
B PRR Dual Plan Profile PRR Dual Combination Plan Profile Sheet Borders Graphic LY
&2  PRR Plan Profile PRR Plan Profile Sheet Borders Graphic &,
&2  PRR Standard PRR Standard Plan Sheet Borders Graphic &,

The border can now be placed as a cell in the sheet model.
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4.6.2  Referencing A Master Structure Border

This method allows the user to set up a master border for each structure on the project, so
that the users only has to go into one file to fill out the project number, county, and
station/bridge number as well as place a PE seal and Total Number of sheets for the entire
project. To use this method, create a Master Border DGN file for each structure on a project
following the steps found in Chapter 4, which will be later referenced in your plan sheets.

4.6.2.1 Creating a Master Border DGN File

Create a new DGN file without adding Drawing and Sheet Models, in the Design Model
follow these steps:

1% Use the Drawing workflow ]

, 2nd Select the Annotate tab 1
=

Analyze Curves Constraints Utilities Drawing Aids Content SMU Help

Drawing B-5121\400_000_B5121,

m Home View Annotate
B 7V pamx [] 0 F MA R s Sy B F OO0 Y
AAJ At i 4 u Mm~e My Leé.;;‘_\_. _'¢\_ e @QD 7~

s :
Place Edit Change Text Place Place = Dimension Place | Section Place Hatch Label
Text  Text Attrl%utes ,-'3\ T Mote Label Element d/ |U il Table = Callout 7 g? Active Cell +f T Area ;;‘?1 h“q ™ |Terrain Conta

Text IF1 Notes Dimensicning G Tables  Detailing & Cells IF1 Patterns Terrain b
+ ool

J?A Place Active Cell —

Active Angle: | 00°00'00.000" =

4t Click on the dots to find the cell
library

X Scale: | 1.000000 1
& =
¥ Scale: | 1.000000 L

[] Place as Shared Cell

True Scale

| Mirror: | Horizontal -
O Interactive: | Scale and Rotate ~
O Flatten:  Top -
Scale

[ Multi-line Offsets
Dimension Values
Annotations
[] Association
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4 Cell Library: [NONE] 5th Click on “File” ]
File
Attach File...
Attach Folder...
Detach 6t  Select “SMU
Compress Sheet Border.cel”

W WCDOT Structurest Standardsh cellhdculvert.cel
~aStandardstcel\WCDOT SMU Sheet Border.cel A’I
~aStandardstcellOpenBridgeModeler.Drawings. cel
WAMNEDOT Structurest Standardshcellyvgoulvert.cel
WA NMCDOT _Structurest Standardsh cellhsculvert. cel
wostandardstcellhSMU_3D Cells.cel
AStandardsh el SMU_Abutments. cel
wAStandardst cellhSMU_Annotation.cel
wStandardshcellh\SMU_Bearings.cel
WAStandardstcellh\SMU_CrossFrames.cel

W MCDOT _Structurest Standardsh cellhSMU_Deck.cel
AStandardshcelhSMU_Girders.cel
wastandardstcellSMU_PE_Seals.cel

W MCDOT _Structuresh Standardsh celhSMU_Piers.cel
AMCDOT_Structurest Standardsh celhSMU_PRR.cel
waStandardstcellhSMU_Retrofit.cel
wStandardshcellystructures_ncbdsedetails.cel

WA MCDOT Structuresh Standardsh cellvtoubvert.cel

/{ 7th Select the Design or PRR Plan Profile Sheet ]

-¢'- Cell Library: [54Shareh..\MCDOT 5MU Sheet Border.cel]

File
L1 ]
03 Y ]
= Mame DescriptinV / Type A
| &= Design Dual Plan Profile  Dual Ciyﬂbinatigﬁ Plan Profile Sheet Borders Graphic LY
%=  Design Plan Profile Design Plan Prgfile Sheet Borders Graphic LY
&  Design Standard Design Stangard Plan Profile Sheet Borders Graphic LY
f1  PRR Dual Plan Profile PRR Dual Zombination Plan Profile Sheet Borders Graphic LY
&1 PRRPlan Profile PRR Plan Profile Sheet Borders Graphic LY
% PRR Standard PRR Standard Plan Sheet Borders Graphic LY
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Place the border in the dgn Design Model at the axis origin point. Note the border will come in
small, use the “Fit View” icon to zoom in.

Drawing v H "_I f f =
m Home View Annotate Attach Analyze Cur

AL a7

Place | Edit Change Text Place Place Dimension
Text | Text Attnbutes .~ ¥ MNote Label Element o

8th  “Fit View"]

kS
]
=

—
=

=n Q-S

)> s <F

Text G Notes Edit the Project No., County
Eﬂﬁﬁiﬂ% and either Bridge No. or
N View 1, Default . Station for the Structure

m &~ |[E] R R 2

[ 9th Use the Place Text icon on the Annotate tab ]

Ci\Users\napierce\Desktop\B-5121400
s DrawingAids  Content  SMU

Piace Edit Change
T Ted Ambutes A 7| Note Labe

Tet 5

- i B 2 ol

LLROVD B EHX

Note: The only items to be edited in a Master Border should be:
Project No.

County

Station/Bridge No.

Total Sheets

PE Seal

Save settings and exit file.
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4.6.2.2 Referencing a Project Master Border

Once the Sheet Model for each project DGN file is set up and ready for a border, follow
these steps to reference in the master sheet border into the Sheet Model:

78 [rawing o cHBRh e« 28 N -
m Home View Annotate Attach Analyze Curves Constraints Utilitin

= Mone T | Default E L_Q [-... :ﬂ :ﬁ] ’ *

=) v [ = | [= - - |[A v | Explorer Aftach Eleme
[= =0 =0 @0 =] 0 Tools* Fp ~ 07 * | Selecti

Attributes Prirnary

[ 1% Select the Attach Tools icon

k| References (0 of 0 unique, 0 displayed)

Tools | Properties

,L Attach... | Dy ¢ , : . Y
nd -
Detach
[ 2 Select Tools, ]/ = Mode

Detach All

Reload
Reload All

Exchange

Mran in hlaws Caccinn

3" Locate the Primary Border in the project folder created for the structure being
drawn
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Reference Attachment Properties for 400_000_B5121 SMU_MASTERBORDER S... X
File Name:  400_000_B5121_SMU_MASTERBORDER_910227.dgn The reference Should come in Wlth the
Full Psth: ..\B-5121\4D0_D00_B5121 SMU_MASTERBORDER_810227.dgn . .
ke | TR . correct settings and not need changing.
Logical Name:
Description: | Master Model
creesn The border will sometimes be off of the
Coincident Aligned with Master File . .
o vond Glabal Crignsignet with Mster File set sheet, and often not be in view of the

Saved Views (none)

Nt Sondos rors) set sheet. Use the “Fit View” icon to find
stray referenced borders. To move it

R using the “Move Reference” tool...

A4 4

Level:
Nested Attachments: | Live Nesting ~  MNesting Depth: 0 Change Nesting Depth to 99
Display Overrides: | Allow -
Use MS_REF_NEWLEVELDISPLAY Cor

New Level Display:

Global LineStyle Scale: | Master <
Synchronize View: [Volume Only -
Teggles

EIEe = EE - B e[

5th Use the Move Reference tool to move the
th H .
[ 4* Select the attached file ] border on to the set print fence

| References (1 of 1 unique, 1 displgfed) — >
Tools  Properties

EE - E _x oy iy (4 Q »j '3—1 33 E.)E.'—E Fj gfj ng 1 Hilite Mode: |Boundaries ~

St ¥ 3 FileNa Madel Description Logical e}
[ 400_000_B5121_SMU_MASTERBOR... Default Master Model d
< >
Scale | 1.000000000 : | 1.000000000 Rotation | 00°00'00" Offset X | 11792:1 1/16 Y | 4275:99/16

lENJ B l:‘ _F Mested Attachments: | No Nesting ¥ | Mesting Depth: | 1 Display Overrides: |Allow =

Mew Level Display: | Config Variable ~ | Georeferenced: Mo 7

The Sheet Model scale should be left at “Full Size 1=1"".

6t Once the border is placed, the following items need to be placed in each DGN file on the
referenced Master Border:

* Drawn By & Date
* Checked By & Date
* Engineer of Record

e Title
¢ Sheet Number
e Sheet of
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4.6.3  Placing Plan Notes with the SMU NOTES App

The SMU Notes tool is defaulted to look for the SMU notes on the SMU server.
Consultants using the tool will need to create a folder on their C-drive to copy and paste the
.nts files from the SMU website.

To change the tool target folder, click on the “Load .nts from folder” button and navigate to
the local .nts folder.

Notes Placement
3 Current Note Path: Chars/Row = 51
TF YADEWAII Individual Folders\Alan\OBD\openbridge_notes\ .
Load .nts from Place Selected
folder Selec|Note Set | PRR_DSR Y Notes

Note Set Selected Notes

Ref. ID Note

Note

ATE OF QUANTITIES ARE BASED ON THE
BEST INFORMATION AVAILABLE. TRADDITIONAL REPAIRS NOT SHOWN ON
THE DRAWINGS ARE DEEMED NECESSRBY BY THE ENGINEER, THE ENGINEER

: WILL NOTE ON THE DRAWINGS THE APPROMRMATE 1OG™—
DESCRIPTION OF THE REPAIRS AND ENTER TH UAL Browse For Folder
THE AS-BUILT REPAIR QUANTITY TABLE.

***GENERAL**

REPAIR LOCATIONS AND E

FOR SHOTCRETE REPAIRS, SEE SPECIAL PROVISIONS.

) > mdlapps
*++GENERAL = > T NCBDS
FOR CONCRETE FOR DECK REPAIR, SEE SPECIAL PROVIS| New folder
3 |
**GENERAL* Org Chart
L | > Other
SHOTCRETE REPAIRS MAY BE REPLACED WITH CONCRE] Others

4 APPROVAL OF THE ENGINEER.

FEGENERAL*™*

PerformancePlan

s > Reports

CONTRACTOR SHALL SAWCUT TO A NOMINAL DEPTH Q|| = ¢y a i
REINFORCING STEEL SHALL NOT BE DAMAGED. CONTR{ i

5 REMOVE SURFACE CONCRETE TO VERIFY THAT sawcul |~ Spiral
DAMAGE EXISTING REINFORCING STEEL. > T 5560093140
*+GENERAL*** 55D5
THE BOUNDARIES OF AREAS IDENTIFIED FOR CLASS 11 (1 StrainPole
SURFACE PREPARATION ARE APPROXIMATE AND MAY N | > - TeamNotes

6 CONDITIONS THAT WILL BE ENCOUNTERED AT THEPRQ | > " TomLaptop
*xxGENFRA[ *** > Transfer

4 | .

windows

xml

Make New Folder
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To place standard SMU plan notes on the Sheet Model, follow these steps

Select the SMU Notes text from the Annotation Element Template
= Mone T | Default ((none)) E ‘Q

LE .};@FEF_

__ Templates
= :
G+ 4 SMU
- Annotation

=& Detail Text

& Notes

& Subtitle Text

@ Title Text

& Bill of Material Border Lines

& Bill of Material Lines

. Dimension | ines

Then open the SMU > NOTES app

15t Use the SMU tab

Drawing v @' fl;ll'_::gl—_f:?: *IE] =
Home View Annotate Attach Analyze Utilities Drawing Aids Mesh sMU
BOLTED FIELD SPLICE

TYPICAL SEC CAMEER
LRFR TABLE

SMU Programs

[ 2" Use the SMU Notes button for placing standard SMU plan notes ]
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& Notes - X
Select Note Set . Chersfiow | 5
Place!
R \
N

3rd Use the drop 4th Select the 5th Use the “Place” button

down to select the desired notes from to place the selected notes
note set the list in your dgn

4.7

4.7.1

Note that you can change the number of characters per row by editing the number.

PRINTING PDF’S

All printing should be generating full scale (ANSI D, 34x22) PDFs, which can be
physically printed to any size paper when printing from your PDF viewing software.

To avoid issues with font symbols not printing, go into the workspace
(\Configuration 2024\Organization-Civil\NCDOT\Fonts) and copy the true type fonts (.ttf)
files and paste them into C:\Windows\Fonts.

References

Referenced files showing existing elements shall be grayed back to indicate they are
existing versus proposed.

To gray back reference files, in the Sheet Model go to Primary Tools > References, then
select the referenced files to be grayscale.
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B R

Tools  Properties
R axe DGR P D A Py D S8 @ 20 Highlight Mode: | Boundaries
Slet P 3 FileName Model Description Logical Orientation Presentation
[ ~ NAP_2024TestDG... EL-1-Plan 10 EL-1-Plan 10 grayscale Wireframe_|
Scale | 1.000000000 : | 120.000000000 FRotation | 65.911°
Offset X | 210:1011/16 Y -16707:9 3/16
lI‘:_‘A, i @ 0] A MNested Attachments:  Live Nesting ~* | Nesting Depth: | 99
Display Overrides: Allow > | New Level Display: Config Variable ~ | Georeferenced: Mo =z
Double click on the files to open.
File Mame: | NAP_2024TestDGMN.dgn Browse...
Full Path: ..\obd test projects\nap_2024testdgn.dgn
Model: EL-1- Plan 10
Logical Mame: | grayscale
Description: | EL-1- Plan 10
Detail Scale: 1"=10"
Scale (Master:Ref): | 1.000000000 120.00000000C
MNamed Group: -
Revision: -
Level: A
Mested Attachments:  Live Mesting ¥  Mesting Depth: | 99
Display Overrides:  Allow &7
Mew Level Display:  Use MS_REF_NEWLEVELDISPLAY Configuration W
Global LineStyle Scale:  Master i
Synchronize View: | (No View) (none) -
Toggles
ENGEx 7 e 94
Cancel

Change the Logical Name to “grayscale” and click “OK”.
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4.7.2  Creating a PDF Document from a Single DGN
To PDF a single plan sheet file, from the Sheet Model follow these steps:

1st Select File

Drawing r2-oHBER « - f2k

Home View Annotate Attach Analyze Curves

@ |None * || Default v %‘ E

|| = v | = - - v Atta
20 =0 =0 @0 Aq0 Explorer Ton

Attributes Pri

+ Bl oflt <

B View 1, Default
& - 6%

Ch\Users\napierce\Des

New

Open

Displays IPLOT dialog

Save

Save As Displays InterPlot Organizer

Save Settings

e

Send Mail ( Print Print to a printer or to a file

Close

IL— i Print Preview Open the resizable print preview window
Tools @\] ) e

3rd Select Print to PDF ]

Settings
A Print to PDF Print to a PDF document
Properti:s
'[ Print Styles Create, edit, and delete print styles
Import
Bl 'E Print Organizer Print multiple files using Print Organizer

Publish i-model
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Print (pdf.pltcfg)

File | Settings | Resy

Printer and Paper 5ize
s PDF
Bentley PDF printer

ANSIA

Landscape ~

Area: | View
View: |View 2

Color: | True Color

Scale: | 1:2
Size: | 11.000
Origin: | 0.000

Pen table:

Design script:

mbolization

= QL

driver

Usable area is 11 x 8.5 in.

- Rasterized
- [] Printto 3D
- Copies: |1

Show design in preview

8.294 in. ﬂ Maximize

0.103 in. Auto-center

-

Rotation: | None v

4th Select the “...”

Direct the Select Printer Driver Configuration File tool to the following path:

NCDOTProduction/Documents/Administration/ WorkspaceGroups/NCDOTWorkspaces/Configurati
on_2024/Organization-Civil/OpenBridge Modeler/plot

= Pictures

m Videos

H

H

., SYSTEM (Ch)

H

¥ Metwork

Select Printer Driver Configuration File

DivProj (WDOTV
NSProj (DO

Proj (\WDOT\DFS
= GROUPS-5DCC (
napierce (W\DOT
== xfer-bgmu (\Wdc

File -

&« v < Disciplines » MCDOT Structures » Standards » plot v 0
Organize * Mew folder
~
|= Documents ) Mame Date modified Type
4 Downloads [ SMU_pd pltcfg 5/5/2021 7:16 AM PLTCFG File
J’l Music

Directory ~

File name: | SMU_pdf.pltcfg

e

4-31

Size

o @

21 KB

5" Select the SMU_pdf.plgcfg

v| Printer Dpfrer Configuration File ~

6" Select “Open”

Cancel
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Print (SMU_pdf.pltcfg) - X
File Settings Resymbolization
= O
= HE S E ‘
Printer and Paper Size
Tey SMU_BlackWhite_PDF - |
Bentley PDF printer driver
ANSID -
Usable area is 34 x 22 in,
Landscape ~
Area:  Sheet - Rasterized
View: View1 &
Coler:  True Color - Copies |1 B Show design in preview 1
i
Scale: | 0:1 Rotation: MNone &
Size: | 34.000 22.000 in. |£| Maxirmize
Qrigin: | 0.000 0.000 in. B Auto-center
Pen table: | smu.tbl . I X
Diesign script: x
th . .
7 Print to File
Save Print As >
“ v <« B-5813 » Structures L Search Structures o
Crganize * Mew folder = - (7]
‘_HJ Gallery MName Date modified Type
Mo items match your search,
= Documents
k Downloads
Pictures
) Music
File name: | 400_000_B-5813_SMU_GD01_5001_120132-Default-000.pdf w
Save astype:r Print Output Files (*.%) ~
File = Directory =
Save Cancel

~ Hide Folders

8" save the file in the Project Folder

To print to paper, open the file in Adobe or BlueBeam and print from there.
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4.7.3  Using Print Organizer for PDF Creation of Multiple DGN’s
To PDF your plan sheet set DGN files, follow these steps:

1st Select File ]

2 oHBR - 22N

View Annctate Attach Analyze Curves

P
[pr—_——_1

* | Default v Q ['-=

— r v - Atta
=0 Q0 Aq0 Explorer Too

Attributes Pri
+ @ [f]e o <

B View 1, Default

an Select ] C\Users\napierce\Des
. Pyint
Open
IPLOT Displays IPLOT dialog

Save

> y ; :
Save As InterPlot Organizer Displays InterPlot Organizer
Save Settings
Send Mail EJ Print Print to a printer or to a file
Close

{Qi\] Print Preview Open the resizable print preview window
Tools

Settings

]
<~ Print to PDF Print to a PDF document

b

Propertie ;

~ .

3rd Select Print ]

& pri : .
L) Print Styles Create, edit, and delete print style

rint multiple files using Print Organizer

EE E Print Organizer

Publish i-model
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[ 4th Select “Add folder to set” ]

Untitled.pset - Print Organizer - X
File Edit Vj
= B —_ =
(=) L iy BN
0Hd = O ANV VI
+ Untitled Name File Name Model View Group View
< >
é SMU_pdf.pltcfg |0 items (0 selected)

Untitled.pset - Print Crganizer

Edit View Tools

% || —
W |ntitled
L 15BPR.13.3

5th Edit folder name ]

Fil

6th Select “Add files to set” ]
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Untitled.pse - .
File Edit View Tools

H=Q E ~ A v VIE-
v Untiled ” Name File Name Mode! View Group View

158PR.13.3 Create Print Definitions X

Input Files th
ot 7 " Add files to print

Print Definition Creation Options

Print style name:

G

< >

L SMU_pdf.pltcfg [0 items (0 selected) _;

Create Print Definitions x

Input Files

SADPGT \Division_13%buncombe_final \400_001_13BPR10113_5MI A
SADPG1\Division_13"buncombe_final\400_003_13BPR10113_SMI
SADPGT \Division_13%buncombe_final\400_005_13BPR10113_SMI
SADPG1\Division_13"buncombe_final\401_007_13BPR10113_SMI Remaowve
SADPGT\Division_13'buncombe_final'401_005_13BPR10113_SMI
SADPG1\Division_13"buncombe_final'401_011_13BPR10113_SMI
SADPGT\Division_13%buncombe_final'401_013_13BPR10113_SMI
SADPG1\Division_13buncombe_final'401_015_13BPR10113_SMI
SADPGT \Division_13'buncombe_final'401_017_15BPR10113_SMI
SADPG1 \Division_13"buncombe_final\402_015_13BPR10113_5SMI
SADPGT\Division_13%buncombe_final'402_021_13BPR10113_SMI
SANPRE1Nivicinn 1hineamhe finalt407 027 1IRPRINT1Y SMI Y
< >

8" add the SMU print style

Print Definition Creation Options — —

Print style name: /
| .

| Manually Specified Options. .

OK Cancel
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Apply Print Style

Select a print style to apply:

Print Style Name File Mame
| é SMU_PRINT w_ NCDOT _Structures_Print_Styles.dgnlib

9" Select the SMU_PRINT and OK

oK b | Cancel

| - "]
Create Print Definiions =
Input Files
SADEVYProjects’\15BFR. 1034310265400 _000_15BPR103_SMLU_TITIL Add

SADEVProjects®15BPR.1030910265400_001_15BPR103_SMU_IND
SADEVProjects\15BPR.103310265400_003_15BPR103_SMU_LS5 .«
SADEVYProjectst15BPR.103%310265400_005_15BPR103_SMLU_BOM Remove
SADEV Projects\15BPR.10345102654401_001_15BPR103_SMU_GD_
SADEVProjects\ 15BPR.103110265401_003_15BPR103_SMU_TS5_

Print Definition Creation Options

Print style name:

SMU_PRINT (

10" Select “OK” ]

Manually Specified Options...

=
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Untitled. pset - Print Organizer

h .
12' Select “Print”

File Edit View To

..... ([ 401_013_13BPR10113_SMU_D || L 401_015_13BPR.. 401 015_13BPR.. Default

..... ‘( 401_015_13BPR10113_SMU_D ‘f-tm_m?_wBPR... 401_017_15BFR...  Default
..... [ 401_017_15BPR10113_SMU_J" [ 402_019_13BPR.. 402_019_13BPR.. Default

Default Views

S =R % X e R
Untitled || Name File Name Model View Group Wiew

LRI ({ 400_001_13BPR.. 400_001_13BFR.. Defaut Dt vens e
""" U 400_001_13BPR10T13_SMU_T || " 400 003_13BPR... 00_003_138PR... Defauit Defaut Views View 1
""" (' 400_003_13BPR10T13_SMU_IS || (" 400_005_138PR.. Default Defauit Views View 1
----- [ 400_005_13BPR10113_SMU_B L 401_007_138PR... Defautt Defautt Views View 1
----- ({ 401_007_138PR10113_SMU_G || L[ 401_009_13BPR... _009_ _ Defautt Default Views View 1
..... ([ 401_009_13BPR10113_SMU_L || 4 401_011_13BPR... 401_011_13BPR.. Defauit Views View 1
..... ([ 401_011_13BPR10113_5MU_1 || & 401_013_13BPR.. 401_013_13BPR.. Default Views View 1

CHAPTER 4

DRAFTING AND PRINTING

Select the
dgn’s to print

_____ ‘f 402_019_13BPR10113_5MU_G JWZ_DZ'I_HBPH... 402 021_13BPR...  Default Default Views
_____ ([ 402_021_13BPR10113_SMU_L U 402_023_13BPR.. 402_023_13BPR.. Default Defautt Views
_____ 402023 13BPR10113_SMU_1 [ 402_025_13BPR.. 402_025_13BPR.. Default Default Views
----- g s rsemnory sw || 0TI ST IE - Do .
- > 029 > 029 aul ault Views
:(( jgi-gi;liggglgui-gmf . 403_031_13BPR.. 403_031_13BPR.. Default Defautt Views View 1
- -2 . 403_033_13BPR.. 403_033_13BPR.. Default Defautt Views View 1
""" ([ 403_031_138PR10003_SMU_G [ 403_035_13BPR.. 403_035_13BPR.. Default Default Views View 1
""" ([ 403033 138PR10T3 SMU_L ||| ¢ 4n3 037 138PR.. 403_037 138PR... Defaut Defauit Views View 1
""" { 403_035_138PR10MI3_SMU_T || [ 403 039 138PR.. 403 035 13BPR.. Defauit Default Views View 1
----- [ 403_037_13BPR10T13_SMU_L || ([ 403 041_13BPR.... 403 041 13BPR... Defaul Default Views View 1
----- ([ 403_033_13BPR10113_SMU_T || ({ 403 043 13BPR.. 403 043 13BPR.. Defaut Default Views View 1
----- [ 403_041_138PR.10113_SMU_L L[ 404_045_13BPR.. 404_045_13BPR.. Default Defautt Views View 1
----- \f 403_043_13BPR10113_SMU_S ‘f-m-i_ﬂ-i?_‘IBBPR... 404_047_13BPR...  Default Default Views View 1
..... ([ 4D4_045_13BPR10003_SMU_G || u 404_045_13BPR.. 404_045 13BPR.. Default Defautt Views View 1
..... ([ 404_047_13BPR10113_SMU_L || L 404 051 13BPR.. 404 051_13BPR... Default Default Views View 1
..... \f 404_043_13BPR10113_SMU_T ¥ ‘(404_1153_138PR.... 404_053 13BPR.... Default Default Views Wiew 1
£ > £ >
._g] SMU_pdf.pltcfg | 30 items (30 selected)
__ m
Print X

Printer Driver Configuration

File name: $(NCDOT_STRUCTURES_MS_PLTCFG_PATH)SMU_pdf plicfg

Printer Setup...

Type: Bentley PDF printer driver

Print Range Copies
Can Mumber of copies: |1
0 Selection
Submit
Create print file
Submitas:  Single print job "

Destination:  5:%Share \OBD2024%5 MU Work Set out . Untitled pdf

(] Open print file after creation

oK

4-37

Cancel

13th Set the destination
to save the pdf’s

14th Select “OK”
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5.1

5.1.1

5.1.2

CHAPTER S
3D MODEL CREATION

GENERAL
Prior to starting a 3D model, make sure the Level of Development is understood.

The final structure 3D model DGN organization needs to be determined early in the design
process. The final model DGN file should display the final condition, but to reduce file
sizes and risk of file corruption multiple structure DGN models may be required to get to
the final condition.

When determining the number of 3D model DGNs required, consider what the construction
sequence and final 2D plan sheets will look like.

Simple Models

Simple structure models can be created all in one DGN. These structures are often single to
three span structures or culverts with off-site detours or new alignment structures not
requiring any construction staging/phasing sequences. The Bridge Wizard is typically used
to create these models.

Complex Models

Complex structure models, either due to construction sequencing and/or structure type
and/or size, require the final model DGN to be a container file. Container files encompass
referenced DGNs that make up parts of the final model. Depending on the complexity of
the structure being modeled, the container file can be made up of the following types of
individual DGN models.

Less Complex Model DGNs

o Construction staging sequences of proposed structure

e Sequencing existing structure removal used as on-site detour
More Complex Model DGNs

e Can include items listed under less complex model DGNs

o Bridge Elements:

Deck by Span

Girders by Span
End Bents
Bents
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5.2

5.2.1

3D MODEL FILE BASICS

Bridge Templates

CHAPTER 5

3D MODEL CREATION

Copy the SMU Bridge Templates out of the workspace and into the project WorkSet folder

to enable customization of templates to meet project specifics.

The SMU Bridge Templates are found under the NCDOT Workspace

Configuration_2024 > Organization-Civil > NCDOT > OpenBridge Modeler > Bridge

Templates

= E Configuration_2024

= A Organization-Civil

5. NCDOT

Addins

Appl

Asset Manager
Cell

Data

Dgnlib

Fonts

Image

Macros
Materials
OpenBridge Modeler

-1 Bridge Ternplates
D Cell
|/ Data

-, Dgnlib

Ll Macros

mrlanne
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List @ Spatial
MName Created Description File Size File Updat
Enter text here | Enter text here Enter text here “F| Enter text here “F| Enter text here
,/-’ Auxiliaries 1
/W /30/2025 1:17:51 PM
ents 54 PM

ConnectionPlateLibrary.ml 2 025 1:17:32 PM  ConnectionPlatelibra

ConnectorAngleLibrary.xml ConnectorAngleLibrar

CrossFrameLibrary.xml 025 1:17:34 PM  CrossFrameLibrary.xml

default.lbclib 3 335 PM

ElementMumbers_MBlxml Cut

ElementMumbers_Statexml Copy

FieldSpliceLibrary.xml Paste... ieldSpliceLibrary
MaterialLibrary.xml AaterialLibrary.xml
PierLibxml Delete ierLibxml

ShearConnectorLibrary.xml S TG hearConnectorLibrary.xml
- . ets... L .
StiffenerLibrary.xml can Reterences and tn : tiffenerLibrary.xml

Lj templates.ml Create Renditions... emplates.xml

_PWSetup

Alignment

Common

Congestion Management
Construction Revisions

WYY

Drainage
L~ Environmental Analysis
-4 Final Survey
-, Geotechnical
L Hydraulics
- Lighting Electrical
-\ Location Surveys
- NCDOT Management
--|_" Photogrammetry
[, Rail
- =" Right of Way
#-_ Readside Environmental
-7 Roadway
[f-._ Signing and Delineation
--[ 0 Structures
| Traffic Systems Operations
-7 TSMO
[-L Utilities
-| " Work Zone Traffic Control
=Rl W\ orkSet
&L Standards

{ oy R ey O oy S oy N ey N |



napierce
Stamp


NCDOT STRUCTURES MANAGEMENT OPENBRIDGE MANUAL CHAPTER 5

3D MODEL CREATION

5.2.2

5.2.3

File Workflow

Create the model DGN file following the guidelines in Chapter 2. For 3D drawing creation,
set OBD to the “OpenBridge Modeler” Workflow.

OpenBridge Modeler r

m Home  View  Ciil  An

Referencing Files

Creating the 3D structure model starts with referencing the geometry (Alignment
(rdy alg.dgn), Alternates (rdy alt.dgn) for NCDOT) and Terrain (rdy etm.dgn for
NCDOT) files. If you are using an older project, see Chapter 1 to incorporate those files.

[ 15t Select “References” icon ]

OpenBridge Modeler v H "._Ifll ia « - ’ =] = S\Common Share\B-5156 OBD Test Project!,
Home lew Civil Analysis and Reporting Utilities Parametric Cell Help
Q il K Element Selection {7} ~ (& 3 £¢ \mport ~ T Add Unit  £7 Terrain o
8 | b A, Bridge Wizard % Alignment T Add Multi-Units | 2
Explorer o . _
2 5 - E - | & AddBridge % Move P
Primary Selection Bridge Setup Su
o || =

E| References (0 of 0 unique, O g

Tools

Properties

Attach... rd | Ty ¢ i .

Detach

Detach All

Reload

Reload All

Exchange

Open in Mew Session
Activate

Deactivate
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3" Find and select the alignment and terrain files
and open them

Attach Reference - S\Common Share\B-5136 OBD Test Project\Rpddy/ay’, *
Look in: | Roadway ¥ = - E [£3 2D -V8 DGN
ﬁ Marne - Date madified Type
] 5 B-5156_HYD_TEST.dgn 6/15/2020 3:32 PM DGM File
Quickaccess 3 15156 nedot_fs.dgn 7/29/2020 T:40 AM DGN File
7 ¥ b5156_rdy_aln.dgn 7/28/2020 4:58 PM DGN File
¥ b5156_rdy_cmd.dgn 7/29/2020 7:15 AM DGN File
Desktop ¥ b5156_rdy_dsn.dgn 7/22/2020 9:37 AM DGN File
¥ 85156_rdy_ear.dgn 7/16/2020 4:56 PM DGN File
(| ¥ b5156 vy etmdgn F/3372080 114 AM DGN File
Libraries 3 B3156_RDY_PPL.dgn 8/14/2020 2:38 AM DGN File
3 B3156_RDY_P5H.dgn 7/28/2020 4:58 PM DGN File
L:?J ¥ B5136_RDY_55.dgn 8/4/2020 4:45 PM DGN File Attachment Method
This PC ! 15156_rdy_sup.dgn 7/22/2020 7:37 AM DGN File Interactive ¥
5 B-3156-HYD-DRMN.dgn 7/7/2020 410 PM DGHN File
I__d's' 5 B-3156-RDV-D5SM-RenameTest.dgn 8/3/2020 3:38 AM DGN File
NET‘:.\:VD ke 5 B5169_RDY_ROW.dgn 7/22/2020 8:27 AM DGM File
< >
File name: | "b5156_rdy_etm dgn" "b5156_rdy_aln.dgn” ~ | | Open
Files of type: CAD Files (".dgn;” dwg;".d«f) ~ Cancel
M Save Relative Path Options
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Reference Attachment Properties for .. \b3156_rdy_aln.dgn

File Name: .\Roadway\b3156_rdy_aln.dgn
Full Path: ..\B-5156 OBD Test Project\Roadway\b3156_rdy_aln.dgn
Model:  Default -
Logical Mame:
Description: | Master Model
Orientation:
View Description
Coincident Aligned with Master File

Coincident - World

+ Standard Views
Saved Views (none)
Mamed Boundaries (none)

Global Qrigin aligned with Master File

{[izse

-

Scale (Master:Ref):

1.000000000 £00.000000000
Mamed Group -
Revision A
Level: hd

Mested Attachments: | Live Nesting ~ | Mesting Depth:
Display Overrides: | Allow ~
Mew Level Display: | Use MS_REF_MEWLEVELDISPLAY Cor
Global LineStyle Scale: | Master g
Synchronize View: |Wolume Only -

Toggles

EIE = B < ]

Cancel

4th Set references to “Coincident-World”
and scale to 1”=50’

m
]
u

w View 2 - Isometric, Default

[=l-s2

5th Fit your view in both View 1 and View 2 ]

===~

Files: | Al
Expand Clipping Planes
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5.3

5.3.1

3D MODEL BY ELEMENTS

For 3D model the Design Model will be used to create the proposed or existing structure
elements in a 3D view at full scale (1:1) in their correct geospatial locations. Create all
elements at their true dimensions.

Adding A Bridge

After referencing the alignment and terrain files into the bridge model dgn, use the
following steps to add a bridge. If multiple bridges are present on the project, create
separate dgn files and reference the alignment for each structure.

[ 15t Use the “Add Bridge” icon

OpenBridge Modeler -

# = s S\Commen Share\B-5156 OBD Test Project

File Home Wiew Ciwil Litilities Parametric Cell Help
%‘ E| r I‘% k Element Selection | | | ﬁg Import ~ @Add Unit &7 Terrain
- B & & W [N\ &, Bridge Wizard %3 Alignment %l Add Multi-Units
arer
P e @ [ v | % AddBridge % Move
Prirnary Selection Bridge Setup
4% Add Bridge — x
Description 310227 |
Requires Road Alignment
nd . . .
Use Road Alignment For Stafioning 2 F.|II .ln your Structure ID in the
Description and Name boxes and select
Unit the bridge type and feature definitions
Name 910227 from the drop downs
Descnption | b [
Bridge Type |Beam Slab {P/S or RC Concrete Girders) |+ |
Feature L

Feature Definition
Mame Prefix

| Bridge_decorations

i |

|Bﬁdge

5-7


napierce
Stamp


NCDOT STRUCTURES MANAGEMENT OPENBRIDGE MANUAL CHAPTER 5
3D MODEL CREATION

3d Use the curser to select the
alignment where the bridge is to be
placed, click on the alignment...then
data point off the alignment to select it.

8]
Select Bridge Alignment

5.3.2  Adding Supportlines

After adding a bridge, use the following steps to add the end bent and bent supportlines.
Supportlines will also need to be placed at the begin approach slab and end approach slab
stations to add an approach slab deck.

[ 15t Use the “Place Multi” SupportLine tool

OpenBridge Modeler v Hl‘._. o  ~ ; =1 = S\Common Share\B-5156 OBD Test
E Home View Civil Analysis and Reporting Utilities Parametric Cell Help

ject\Structuresitest.dgn [3D - V8 DGN] - OpenBridge

Q v & k Element Selection | | = ::ﬂ:: h'4 B Import ~ ngg Add Unit &7 Terrain /M Place ~ | I 3 @ Ilﬂll
B e & Y &b, Bridge Wizard %7 Alignment |Fg Add Multi-Units| 2. Move = % 4QE
wi i +
Explorer P N = _—_—|\ . . = . : -
= g @ ) - 3 Add Bridge W Move 2 Modity | [§] U@
Primary Selection Bridge Setup Supportline Superstructure Substructure
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Skew Angle i
Length 100.000 d ' ok |
n .
[ Span Length 50.000 2" Input you.r brldges.s ew angle, start
_ and end bridge stations, number of
Start Station 23+44 5400 .
, supportlines (note each end bent and
End Station 23+44 5400 .
bent has a supporline)
SupportLines Number s

Mumber of Supportlines 3

SLosei L * 3'd Select the alighment near the start
Direction Mode Skew v station, then near the end station.
Feature Ll
Feature Definition Supportline o
Mame Prefix SuppartLine

Note: The “Length” in this box is the length of the SupportLine, so if you have a wide bridge make
sure the length is long enough to preject beyond your bridge model. Also OBD uses the skew angle
as ahead and to the left as a negative value, unlike SMU that does ahead and to the right.

Place Multi SupportLines >
S Name Staticn Angle Span Length Length
» 1 SupportLinel 23+44.5400 0® 0.000 100.000
2 Supporiline2  23+44.5400 0* 0.000 100.000
E Supporiline3 | 23+44.5400 0* 0.000 100.000

4th verify the stations, skew angles, and
span lengths

cos
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5.3.3

Adding the Deck

After placing your supportlines, use the following steps to place the deck. There can be
different deck templates used or multiple placements of the same template to create a
bridge. An example of where multiple placements might be used is when including the
approach slabs in your model you would place it from the begin approach slab supportline
to the end bent 1 supportline and then the bridge deck would go from end bent 1 support
line to end bent 2 supportline.

[1St Select the place the deck

OpenBridge Modeler H .‘_c; o & ~ j =1 ¥ S5\Common Share\B-5156 0 Project\Structuresitest.dgn [3D - VB8 DGN] - OpenBridge
m Home View Civil Analysis and Reporting Utilities Parametric Cell Help
Q (IR K Element Selection [} ~ i@ M £ Import ~ T Add Unit &7 Terrain M Place * | & XL & 72 [ da
. L2} :fh:: & Bridge Wizard E‘;}: Alignment /4. Move L= y Hj [;:’
e e B~ @ [ - 3 AddBridge T Move 2 Modify | [ 1@
Primary Selection Bridge Setup Supportline Superstructure Substructure
Deck S
Template Name Slab w/ constrair | .. /an Select the correct “Template” and\
Start Station Offset 2134.540 “Feature Definition” for your bridge.
End Station Offset 2344 540 Change the “Deck Material” to
Horizontal Offset 0.000 Reinforced Concrete Deck Slab for the
Vertical Offset 0.000 bridge deck and Bridge Approach
Add Constraints [ Slabs for the approach slabs to match
NCDOT Pay Item
Chord Tolerance 0.100 \ OT Pay Items /
Max Dist Between Sections  3.281
Material L
Deck Material Deck Concrete
Build Order L
Build Order 1
Feature L
Feature Definition Deck ~
MName Prefix Deck

3rd Select the first support line, then the last support
line for which the deck selected is to be placed
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5.3.4  Adding the Beam Layout

After adding the deck, use the following steps to place the bridge’s beam layout. Be sure to
follow the Design Manual for overhang and beam spacing requirements.

[ 15t Select the “Place Beam Layout” tool

OpenBridge Modeler v

E Home Civil
Q r'._.
&

HE o « -

Analysis and Reporting

=
LUtilities

4& Import *

S\Common SharetB-5156 OBD Test Phgject\Structuresitest.dgn [3D - V&8 DGN] - OpenBridge

View Parametric Cell Help

* Element Selection |}

T Add Unit 57 Terrain = e =

&, Bridge Wizard % Alignment |F Add Multi-Units| 2. Move

S X F

=
=

A

Explorer - = | {:I [;:’
e - By [ - ©F AddBridge g Move # Modify | [5] 1@
Primary Selection Bridge Setup Supportline Superstructure Substructure

2" Select the first support line, then the
last support line of your bridge

3" Enter beam spacings and bearing
offsets from supportlines for each span

Beam Layout

Alignment |

Select Aux Alignments v A

Delete
Placement Method Simple
Spans Details
Default Span | Supportlinel - Supportline2 MNumber Of Beams 42 Edge Distance () | 0.000 Apply |+ Equal Edge Distance
Set All To Default +| Same Beam Start/End Values fdvanced Bearing Definition
Span Use Default Errors BEAM STAR REFERENCE
Supportline1 - Supportline2
- i i SL Offset ()
e o) Beam# | Name f‘_‘)’a"“g Method =) oo EEUETS e |Gem | u:e Ghord | g am Length
Supportline3 - Supportlined
> 11 Beam-L 2500 Normal | 0.000 Left Deck Edge Cd 0.000
Suppertlined - Suppartline3 L] 2 Beam-2 13333 Normal | 0.000 Another Beam 1 ¥ 0.000
3 Beam-3 13333 Normal | 0.000 Another Beam 2 /| 0.000
4 Beam-R  -2.500 Normal | 0.000 Right Deck Edge L4 0.000
Validate Save Cancel

Note: the first and last beam spacing is the distance from the edge of deck and the last
beam’s spacing is a negative value.
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5.3.5 Adding the Beams

Once the beam layout is placed, use the following steps to attach the beam types.

[ 1st Select the place beam tool

OpenBridge Modeler aF- A l=] H l-._;:; B;:; - v * g = S\Common Share\B-5156 OBD Te ject\Structuresitest.dgn [3D - V8 DGN] - OpenBridge
File Home View Civil Analysis and Reporting Utilities Parametric Cell Help
=‘=‘ El v F{% * Element Selection { | = :ﬁ: }C; ‘& Import * f@,ﬁ\dd Unit &7 Terrain 7 Place ~ | I ‘LJ I:_‘ @ m ri}ﬂ
Ex;ui)r\er @x 'I. |.—|'_| & Bridge Wizard .,;1' Alignment hfi Move g @ @ [;’
2 - B [ - & AddBridge T Move Hmodity B w-E 1@
Primary Selection Bridge Setup Supportline Superstructure Substructure

2" Select the beam layout placed for
your bridge

N

3rd Select the beam template and correct NCDOT Pay

ltem material for the beam template selected

J
Beam Definition
Seams Details
Haunch Rotation Angle
Beam Type | LEAP Concrete ~ Haunch Start (") 0.000 FD Haunch End () | 0.000 E‘D Caleulated
Min. Clearance (7} Camber ("
Compute
4
Location Type REIH“."E From ieﬁ;:’:‘ Start Templahe‘L Material
Location 0] I

W swopontioe coo0  [BURPRREREH] rs-355647  ers3 | EAPICEREIEIGIRDERARSHICHN| 451 Presressed Coneiet Grders |
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5.3.6 Adding Diaphragms

Once the beam layout is placed, use the following steps to attach the diaphragms.

[ 15t Select the place diaphragm tool

OpenBridge Modeler - B o HE R« - o = = S\Common Share\B-5156 OBD Test \Structures\test.dgn [3D - V8 DGN] - OpenBridge
File Home View Civil Analysis and Reporting Utilities Parametric Cell Help
=‘=‘ |—L| v F{% * Element Selection { | = :ﬁ: }C; ‘& Import * f@,ﬁ\dd Unit &7 Terrain M Place | ‘qu I:_‘ @ m r@ﬂ
Ex;ui)r\er E @ 'I. |.—|'_| & Bridge Wizard .,;1' Alignment hfi Move Tud \ =2 'Tf @ [;’
2 - i [ - % AddBridge % Move Hmodity B w-E 1@
Primary Selection Bridge Setup Supportline Superstructure Substructure

2" Select the “+” symbol to add as many diaphragms as
needed for the span and edit their locations

Place Diaphragms. - u] *
Spans Details  SupportLine] - SupportLine2
Suppnrﬂ-lmﬁiupporﬂ-irﬂ +  Defaults
Supportline2 - Supportline3
B START BEAM OFFSETS END BEAM OFFSETS
SupportLine3 - Supportlined
Supportlined - Supportlines StartBeam  EndBeam  Thickness Top Vertical  Bottom Vertical ~Horizontal  Top Vertical  Bottom Vertical  Horizontal  Angle  Material
> | Beam-L BeamR 1000 0000 0000 0,000 0000 0000 0000 0 36" Prestressed Concrete Girders
Add Section  Mode: | Supportline S L1L213.. * From | Supportlinel v K Delete Selected
@y Copy
START BEAM OFFSETS END BEAM OFFSETS
. § Top Bottom . Top Bottom .
Name Location Type | Fo2tve g StartDistance  StartBeam  EndBeam O Verfical  Vertical O™ yorbeal  Vertical oM 4die M
Location (0] ™ ™ ™ ™ )

| ConcreteDis Supporiline 25000 Supmerilnel J9-60.9647  Beamcl  BeamR 000 000 000 0000 oG 000 00 4
4 »
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5.3.7 Adding Bents

Once the superstructre is placed, use the following steps to place the bents.

[ 15t Select the place pier tool

OpenBridge Modeler v - H l‘_s:g Bs;: - v ; é 5 S\Common 5hare\B-3136 OBD Test Projec turesitest.dgn [3D - V8 DGN] - OpenBridge
File Home View Civil Analysis and Reporting Ltilities Parametric Cell Help
'_i' EI = ﬁ% * Element Selection | ~ iﬁ: }Q: 4& Import ¥ @Add Unit &7 Terrain M Place + D I J‘}J ; gg m rgﬂ
Ex;ui)r‘er EB @i 'ﬁ |.—|'_| @) Bridge Wizard a,;',li Alignment /4 Move = Ery Q] g
e W - fo [ - %3 AddBridge &g Move # Modity | [E] 1@
Primary Selection Bridge Setup Supportline Superstructure Substructure

2" Select the supportlines to place
similar bents templates

@ Place Pie —

Solid Placement Ll
Template Mame |MuhiCqumnk3Lane_4{h‘| g f \
Integral 0 3" Select the correct “Template” and
. . | | “Feature Definition” for your bridge.
orizonta set 0.000 “ .
Change the “Cap Material” to Class A
Cap Length Adjustment |Nu:une o |

or AA for the bridge deck and Bent

Edit Elevation Constraints [ W/ to match NCDOT Pay Items

Material P k /
Cap Material |Class A Concrete {Bridgn||:|
Column Material |Class A Concrete {Bridgn| ||
Footing Material |3-0" Dia Drilled Piersin | .
Pile Material | I
Build Order ~

Pier Cap Build Order |1

|

Column Build Order |1 |
Footing Build Order |1 |
File Build Order 1 |
Feature N

Feature Definition |Abutmerrt_cnncrete;:iles w |

Mame Prefix |F'ier |
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5.3.8 Adding End Bents

To place the end bents, use the following steps:

[ 15t Select the place abutment tool

OpenBridge Modeler v - H l‘_d ?!:: - ; ._gj = S\Common Share\B-5156 OBD Test Project)! turesitest.dgn [3D - V8 DGN] - OpenBridge
E Home View Civil Analysis and Reporting Ltilities Parametric Cell Help
i‘%\ B v I‘% * Element Selection | | = iﬁ: }é 4& Import * @Add Unit &7 Terrain M Place + D I J‘, g@ m Fgﬂ
S @H u 'ﬁ s &BridgeWizard a,;',li Alignment /4 Move = . g
P e & - @ [ - %F AddBridge & Move 7 Modify | [§] U@
Primary Selection Bridge Setup Supportline Superstructure Substructure
& |
Solid Placement ~
Integral O
Horizontal Offset [0.000 | / \
Longitudinal Offset [0.000 | 2nd Select the correct “Template” and
Apply Skew To Solids O e ey .
“Feature Definition” for your bridge.
Confarm Backiw/all \with Deck Top [ h h “ | i
Edit Elevation Constraints O C ange the Cap’ Column, Footing and
Orientation [stan 7] Pile Material” to Class A, AA, etc. and
Cap Length Adjustment |None vl End Bent W/... to match NCDOT Pay
Material ~ Items

Cap Material I:I
Column Material l:|
Footing Material l:|
Pile Material

o /

Build Order -~
Pier Cap Build Order 1
Column Build Order |1
Footing Build Order 1
File Build Order 1

Feature L)
Feature Definition |P«bLﬂment_concreteJJiIes v'l
Name Prefix |F‘ier |

34 Select the supportlines to place
similar end bent templates
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5.3.9 Adding Wing Walls

To place the wing walls, use the following tool:

[ 15t Select the place wing walls tool

OpenBridge Modeler T O kG U &~ ® = - S\Common Share\B-5156 OBD Test Projec cturestest.dgn [30 - VB DGN] - OpenBridge
E Home View Civil Analysis and Reporting Ltilities Parametric Cell Help
_Tﬁ_)‘ Bl - f-‘—é * Element Selection {7} = :ﬁ: }é 4& Import * @Add Unit &7 Terrain A Place = | D I *L" (m TQ"‘
- B & & ‘[ & Bridge Wizard % Alignment |G Add Multi-Units| 2 Move = 0 [
orer - . ) .
g = %‘ = i Eﬁ Add Bridge F‘g Move 77 Modify E] ﬁ' @
Primary Selection Bridge Setup Supportline Superstructure Substructure
| Left Wingwall Placement ~ |
| Place Left Wingwall

Template Name

| Orientation Nomal/Skewed
Vertical Offset 000
| Align with Abutment

2" Select the correct “Template” and\
“Feature Definition” for your bridge.
Change the “Wingwall Material” to
Class A or AA for the bridge deck and
Wingwall for the approach slabs to

Transverse Offset

Parallel To Alignment

Oz galE 2R
2 £l
E 2

&
a
=
=
a
=
T
=
n
]
<

| Skew Angle

Adjust Height to Backwall []

O

Compute Length

»

Right Wingwall Placement

Parallel To Alignment

Place Right Wingvall match NCDOT Pay Items
Orientation
Vertical Offset
Align With Abutment O
Transverse Offset
O

Skew Angle

[ Note wing walls can be placed at skews ]

Adjust Height to Backwall []

Compute Length

Material
Wingwall Material
Footing Material

File Material
Build Order

Wingwsall Build Order
Footing Build Order

=== =1li=]

glla O
a8
a8
3= || =
ollo
&
3|3
alla
a|la
a ||
T3
EAES
g a
&8

* || >

File Build Order

Feature ~

Feature Definition Wingwall_concrete_pile

Heme Prefix

3d Select the end bents to place the
wings
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5.3.10 Adding Bearings

To place bearings, use the following tool:

[ 15t Select the place bearings tool

OpenBridge Modeler v H l'_;:; fc - - ’ .g] s SA\Common Share\B-5156 OBD Test Project!\Structuresitest.dgn [3DNVE DGN] - OpenBridge Madeler COI
ﬂ Home View Civil Analysis and Reporting Utilities Parametric Cell Help
Q FRE K Element Selection {7} ~ 1@ 3 £¢ Import ~ T Add Unit &7 Terrain AN Place v O XL F m & )
Eo @ | Tt A, Bridge Wizard % Alignment % Add Multi-Units | { Move = F =
orer -
e @ - M [ -~ %P AddBridge & Move #Modify | [E] 1@ o
Primary Selection Bridge Setup SupportLine Superstructure Substructure  Accessory
Bearing -~
Eearing Type Cube ~
Cube width, 0.328
Cube Depth. D 0.328
Cube Height 0.323 \
“« ” u
Orientation Pier = 2"d Select the correct “Template” and “Feature

Grout Pad/Bevel Plate

Definition” for your bridge. Change the
“Bearing Material” to Elastomeric Bearing,

Has Pad or Flate
Pad Thickness at Center 0.452

a T i i
[0 ;’Z‘:_ Etc. for the bridge deck and Elastomeric
Pad W1 0.328 Bearings to match NCDOT Pay Items
Pad W2 0323 /
Pad Orientation Girder

Bearing Seat

Has Bearing Seats
Model Stepped Cap (|
Seat Min. Thickness 0.452
Seat D1 0.246
Seat D2 0.246
Seat W1 0.328
Seat W2 0.323
Seat Orientation Fier
Path
Back Offset 0.000
Ahead Offset 0.000
Material

Fad or Plate Material
BEearing Material
Ecaring Seat Material

Build Order
Fad or Plate Build Order 1
Bearing Build Order 1
Beam Seat Build Order 1

Feature
Feature Definition Mo Feature Definitior

Mame Prefix Bearing
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5.3.11 Adding Barrier Rails

To place the barrier rails, use the following tool, once for the left rail and again for the

right: .
15t Select the place barriers tool
OpenBridge Modeler v “SHE R « - 4+ & & = s\Common Share\B-5156 OBD Test Project\Structures\test.dgn [3D - VANQGN] - OpenBridge Modeler COI
File Home View Civil Analysis and Reporting Utilities Parametric Cell Help
_'T_"—_' EI B f‘% k Element Selection || = (ﬁ} x & Import ~ ‘E@.Add Unit &7 Terrain A Place v | O I QJ v @ iz b gi
. CIE)‘ @ | [ & Bridge Wizard % Alignment % Add Multi-Units | 2 Move = T aAF
e @ - @ [ - % AddBridge & Move 2 Modify | [§] NG »
Primary Selection _ Bridge Setup SupportLine Superstructure Substructure  Accessory
@ Place Barrie — |
B
Barrier Al
Template Mame EPB-5 L / \
Start Station Offset |0.000 2" Select the correct “Template” and
End Station Offset [0.000 “Feature Definition” for your bridge.
o H H ”
Horizontal Offset |D.|}DD Change the “Barrier Material” to
_ Concrete Barrier Rail, Etc. for the
Vertical Offset |0.000 _ . .
_ bridge deck and Concrete Barrier Rail
Ldd Constraints ]
for the approach slabs to match
Material A NCDOT Pay Items
Barrier Material Vertical Concrete E /
Solid Placement -~
Chord Tolerance [0.100 | I
|

Max Dist Between Sections |1E.4l}4 |

Template Onentation |‘-.-"erti::a| w |

Build Order )
Barrier Build Order |1

Feature -~
Feature Definition |Barrier W
Mame Prefix |Barrier
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3rd Select the structure, then data point
off

Egl Path Selection — - |

Candidate - -

b /4"h Click on “select alignment” then\
click on the alignment of the structure,
then click on “select guideline from list”
and select the point which to place the

\rail on the deck.....repeat for other rail /

Select Alignment

Srect e Romlizt

|ox||{:ame||
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5.3.12 Adding Approach slabs

To place approach slabs in the model, add a single span bridge at the beginning of the
bridge and the end of the bridge using the steps found in 6.1.2 through 6.1.4.

Main »
Description [Begn App Siab Enter “Begin/End App Slab” for bridge
Requires Road Alignment name, “RC Slab” for bridge type, select
Use Road Alignment For Staticning alignment, then follow the steps in
Unit IS ‘ section 6.1.2-6.1.4 and 6.1.12.
Name [Begin App Slab |
Description | ||
Eridge Type |RC Slab v
Feature -~
Feature Definition [Mo Feature Definition v
Name Prefix [Bas |

or using the “bridge wizard” as found in section 6.2

Bridge Name Begin App Slab
Bridge Type RC Slab Q
Alignment L © £
Bridge Start Station 21+78.00 /Enter “Begin/End App Slab” for\
*) Alignment Advanced Optians bridge name, “RC Slab” for bridge
* Sji‘o:”;::e Slah WA type, select alignment, enter the start
Spans 10 station, select deck template, enter the
Support Skew Angles  |0° approach slab length for span, leave
Beam Spacing the abutment and pier templates as
Beam Template Type I defaulted, select the appropriate left
Abutment Template 3 LW At Kand right curbs for barrier templates /
Pier Template 3x3 - 3 COL PIER w | [

¥ Left Barrier Template 8" CURB-LT

| Right Barrier Template 8" CURB-RT

oK Cancel

Note: once the bridge is placed with the bridge wizard, use the edit model techniques found
in section 6.3 to DELETE the abutments placed in the model.
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54 3D MODEL WITH THE BRIDGE WIZARD

A quick way to place a 3D bridge model is using the bridge wizard. Here are the steps.

[ 15t Attach required reference files as covered in Section 6.1.1 ]

2" Click on the “Bridge Wizard” icon ]

|OpenBridge Modeler T H l-._::; fr & ~ ChUsers\napierce\Desktoph\B-5121%
File Home View Ciwil Analysis and Reporting Parametric Cell Help
q [IRE k Element Selection { ] = (&) 30 @Add Unit &7 Terrain < Place ~
@ | n &, Bridge Wizard i Alignment G Add Multi-Units 2 Move
Explorer o . _ ) , )
= & - D - @Add Bridge ﬂ Mowve # Modify
Prirnary Selection Bridge Setup Supportline
! Geometry | Materials rd i
i 3" Enter the bridge name, select the
Bridge Name giizs4 bridge type, select the alignment
Bridge T Beam Slab (P/S or RC Concrete Gird . . . .
rege ype eam Siab (P/S or RC St Gir Q) which the bridge is to be placed on,
Alignment _ _ enter the bridge start station (work
Bridge Start Stati 10+00.0000 ) .
reas ahan . point 1 station), select the deck
~ | Alignment Advanced Options
i template to be used, enter the span
® Deck Template NC Deck w/constraints
S c arrangements, the skew, number and
() Custom Deck
Spans 80:0 2@100:0 70:0 spacing of beams, and select the
Support Skew Angles o templates to be used for the beams,
Beam Spacing S@8:0 abutment, piers, left and right barrier
Beamn Template AASHTO-IV rails
Abutment Template 4' End Bent Cap wy/Steel HP Piles
Pier Template 3 COLUMN BENT w/DRILLED SHAFTS
¥ left Barrier Template | CBR LT 42" NOTE: Span lengths and Beam
¥ Right Barrier Template | CBR RT 42° Spacing are entered as feet:inches,
so 6’-3 /4” beam spacing would be
OK Cancel
6:3.5. Span lengths are also
separated by a space between them.
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Geometry | Materials

Deck:
Barrier:

Beam:

Grout Pad/Bevel Plate:
Eearing:

Bearing Seat:

Column:
Footing:

Pile:

Footing:

Pile:

Reinforced Concrete Deck Slab
Concrete Barrier Rail

45" Prestressed Concrete Girders

Bearing

Elastomeric Bearing

Pier

. |Class A Concrete (Bridge)

Class A Concrete (Bridge)

4'-0" Dia Crilled Piers in Saoil

Abutment

. |Class A Concrete (Bridge)

HP 12x53 Galvanized Steel Piles

The model should be built in your DGN, but bearings will need to be edited to display the
correct type and dimensions and wing walls will still need to be added. The model will also
need properties edited to display the correct material properties when reports are generated.
If multiple Element Templates need to be changed, rather than editing each element, it may
be easier to delete the existing 3D bridge model and start over with the Bridge Wizard. To
quickly delete the existing bridge, use the Select All button to highlight the bridge and then

hit Delete.

5-22

4th Select the “Materials” tab and select
the pay items that match the elements.

Once completed, go back
“Geometry” tab and click “OK.”

the
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5.5

EDITING 3D ELEMENT TEMPLATES

If the Element Templates provided in the workspace are not adequate for the bridge being
designed, the User may copy and edit the Element Templates before creating a structure as
follows.

[ 15t Go to the following folder SMU workspace in ProjectWise ]

Documents\Administration\WorkspaceGroups\NCDOTWorkspaces\Configuration 2023\W
orkSpaces\DOT-USNorth Carolina\Roles\NCDOT _Structures\Standards\Bridge Templates\

[ 2" Copy all the Template “.xml” files ]

# | Auxiliaries

s Bearings

Z I cell

# | Functional Components

| auxib.cel

[:Jj ConnectionPlateLibrary.xml ]

L:Jj CrossFrameLibrary.xml

T Tdefault BB

( [:,]j ElementMurnbers_MElxrml )
L;Jj ElementMumbers_Statescml

[’:,’Jj FieldSpliceLibrary.xml

\_ j MaterialLibrary.xml )
L,nF'lerCellle cel
(| L 7 PierLib.xml )

L:Jj ShearConnectorLibrary.xml

[:,J_"l StiffenerLibrary.soml
\_ [:,Jj ternplates.xml )

-
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[ 3rd Paste the Template “.xml” files in the project Bridge Templates folder ]

E-= Structures
{27 BRG_1_00001
-0 Bridge Templates

OpenBridge Modeler @ o-dE B | = S:\DEV\OpenBridgeDesigner\ WORKING_COPIES\Tes
m Home Civil Utilities Reports and Drawings View Collabggate Helg

] N @*’ * > Decks || Columns ¢2) Abutments [ Material > Connection [__| Connector Angles
F d ™ 5 | e O . ) .
LEAp LEAP M ProStructures Export Templates . ﬁ Barriers <Lk Footings Qngwall x Stiffeners {% Shear Studs
Bridge Concrete ~  Bridge Steel ~  Bridge ~ v to IFC v Terrfin  JC Beams & Piers «? SleeperSlab [x] Cross Frames @ Splices
Interoperability Import/Export Libraries

A

[ 4t Edit the appropriate Templates using the Libraries tools ]
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5.6 EDITING A 3D MODEL

Changes happen in bridge design, to edit an existing model use the steps for the elements
below. For each element listed below, the following steps are required:

[ 15t Select the element to be edited ]

2"d Click on the “properties” icon in the
pop-up

5.6.1 Editing the Bridge Deck

The bridge deck can be edited to change the template (super elevation left or right, or
normal crown) or to edit the template constraints (left and right widths) and material type.

Start Station Offset  0.000° .

End Stafion Offset. 0,000 To change the template, click here ]
Haorizontal Offset 0.000"

Vertical Offset 0.000"

SELECT to Edit
Chord Tolerance 0.328° To edit the deck widths, click here ]
Max Dist Between S5ec 3.281°
Yariable Constraint  SELECT to Edit
Point Control SELECT to Edit
4/[ To edit the feature definition, click here ]
Feature Definition Deck
Deck Build Order 1
Mame Deck
Descrption
Template Name Slab w/ constraints

State Element Mumber 12
MEl Element Mumber 12
Syncld f1af4d7a-4815-452d-b7dD Edit deck material to NCDOT Pay

Items

Deck Matenal Deck Concrete
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To edit the deck widths, check “active” and then
SingleDeckTemplateWindow

the “+” to edit begin and end width...do this for
e both left and/or right widths.

Value

T T T T T T
23+11.5395 23+61.5395 24+11.5395 24+61.5395 25+11.5395 25+61.5395
Station Distance
Variable Constraints / \

Variables / 23+11.5395 - 25+68.0388 S5lab w/ constraints LT Width_Lanel Default = -20.000 \
Variable Active /' Default  Errors

Expanded View @ Grid View
LT Slope_Lanel 0.020

LT Width Lane1 20000 | [ SectiMuk: 0000 ' From | Supportlinel .
Rotation By Angle* [V U

iRotat\'Dn By Slope” 0.000 (&3 Copy To Varizble

A Delete Selected

-RT‘SIOpE_LBHE1 -0020 Location Type Ihlatl_ve From Start Distance End Distance Infeyal Syt Em Transition
RT_Width_Lane1 20,000 Ltaien

Length i 0
er— 0820 4. (BSOS 23115395 25vcmosss 256499 e

0K Cancel
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5.6.2  Editing the Beam Layout

Beam Layout controls the number of beams, beam spacing and beam lengths

Name Beaml : To edit the beam layout, click here ]
SELECT to Edit

Edit the number of beams here ]

Beam Layout

Alignment | L Select Aux Alignments

Placement Method Simple

Spans Details
Default Span | Supportlinel - Supportline2  ~ Number Of Beams 5 Edge Distance() 0000 Apply [ Equal Edge Distance
Set All To Defauit | Same Beam Start/End Values Advanced Bearing Definition
Span Use Default Errors BEAM START REFERENCE

Supportline? - Supportline?

SupportLine2 - Supportline3 Beam#  Name f,')’“‘i"“ Method SL‘,:;';“ €) | Skew Ends Spacing Reference Beam  Aux Alignment uf hord g eam Length
Supportline3 - SupportlLined =
> i Normal | 0.000 Left Deck Edge v 64125
Suppartline4 - Suppartlined 2 Normal | 0.000 An m 1 v 64.125
2 Normal | 0,000 2 v 64125
4 Normal | 0.000 3 v 64125
5 Normal | 0.000 v 64125

earn-.
Beam-3 8.
ear . Another
eam-R | 250 ig £dg
\ \\ Validate Save Cancel

Select span to be edited ]

Edit beam spacing and end of beams ]

Note: The first and last beam spacing is the distance from the outside edge of the deck and
the last beam’s spacing should be negative from the right outside edge of deck.
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5.6.3 Editing the Beam Definitions

Editing the beam definitions allows changing beam types and material

State Element Number 109
NEI Element Number 109 To edit the feature definition, click here ]
Syncld ale86717-504 3-40ed b 3d*

Feature Definition Girder Edit beam definition here ]
|Jze Beam Rotation False
SELECT to Edit [

e
[ Beam Group Build Ore 1
= o — T | =11

Edit haunch depth ]
Beam Definition - O X

4 Supportlinel - Supportline2
L LE Haunch / / Rotation Angle

B -L

= BeamType |LEAP Concrete  ~ Haunch Start () | 2,500 @ HaunchEnd (7| 2500 ) Colculated
Beam-2 Min. Clearance (") Camber ()
Beam-3 Compute
Beam-R

4 SupportlineZ - Supportline3 ~If
Beam-L . o Section
Beam-2 Location Type E:'(::Ii‘:‘ From Length Start Template Material
)

B -3

e Supportline 1.250 Supportlinel | 27+89.2500 43.333 LEAP Concretehl GIRDERVAASHTO-III 45" Prestressed Concrete Girders
Beam-R

4 Supportline3 - Supportlined
Beam-L
Beam-2
Beam-3
Beam-R

4 Supportline4 - Supportline5
Beam-L
Beam-2

Beam-3

Beam-R

Edit beam type and material for each beam defined in
the beam layout
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5.6.4  Editing the End Bent

End Bents properties can be edited for material types, elevation constraints and template
properties such as cap dimensions, pile type/size and pattern.

Abutment 1

Description

Template Name 3 Lane - 40ft
State Element Number 219

MBI Element Mumber 219

Syncld c2341a26-5a51-4da-8194

To edit the feature definition, click here ]

Feature Definition Abutment_concrete_piles

AN

Edit material types ]

Fier Cap Build Order
Column Build Order
Footing Build Order

1
1
1
Pile Build Order 1

Cap Material Class A Concrete (Bridge)
Column Material

Focting Material

File Material HP 12x53 Steel Piles
W
Elevation Constraints SELECT to Edit <
Substructure Templat: SELECT to Edit <
Apply Skew To Solids False

Caonform BackWwall Wi True

Back\wall Vertical Off: 0.000°

Integral False

Horizontal Offset 0.000"

Longitudinal Offset 0.000"

Cap Length Adjustmer By Deck

Orientation Start

Edit elevation constraints ]

/|

Edit template dimensions ]

Edit cap and cheek wall dimensions as well as pile type and pattern ]

Substructure Template - [m] x
- AN O e ed DD
Category:
Display Mode Isometric Front/Rear Left/Right  Top/Bottom
+
Cheek Walls  Piles -
]
"z
Supportline Alignment Back of Abutment = -
Cap Length (7 41.250 -ﬁ
-
Pile Cap Depth (%) 42,000 s
Pile Cap Width (") 33.000
Back Wall Depth (") 60.000
Back Wall Width (%) 33.000
Back Wall Horizontal Offset () 0.000
Add To Library 0K Cancel
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5.6.5 Editing the Bent

Bent properties can be edited for material types, elevation constraints and template
properties, such as cap dimensions, column/pile type and size and pattern.

E Fie

Description : I H

Templuce Name p— To edit the feature definition, click here ]
Syncld 87056895-6784-4028-92b1

Feature Definition Abutment_concrete_piles
! Edit material types ]

Fier Cap Build Order 1

Column Build Order 1

Footing Build Order 1

File Build Order 1

Cap Material Class A Concrete (Bridge) : : :
oo Material Cluzs A Concrete (Bridge} Edit elevation constraints ]
Footing Material 3'-0" Dia Drilled Piers in 5

File Material

Elevation Constraints SELECT to Edit

Substructure Template SELECT to Edit <+ [ Edit temp|ate dimensions ]
Integral Falze L

Horizontal Offset 0.000°
Cap Length Adjustmer None

Edit cap, cheek wall, columns, struts, footings, and piles properties
such as dimensions, types and patterns

Substructure Template - O *
Name: Switch Template |,.__| f ? ' ‘i“ ‘ z -
Category: -

Display Mode lsometric Front/Rear Left/Right  Top/Bottom
Type: Multi Column

Analytical Type: | Multi Colum -} +
@Walls Columns  Struts  Footings  Piles u
Type: | Rectangle w ‘ ;ﬁ
-
Cap Length () 51.000 =
Cap Height () 60.000
Cap Width (") 60.000
Edge Mone

Add To Library 0K Cancel
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5.6.6 Editing Barrier Rails

Barrier rail properties can be edited for start and end station offsets, template orientation,
horizontal and vertical offsets, rail template, variable constraints, point control, point
control path, feature definitions and material type.

~
9910a3bb-5c7c-45c5-8adl Edit start and end offsets if rails

. B / don’t go full length of deck
Start Station Offset  0.000" } L
0.000"

End Station Offset -
Template Orientation Vertical Edit offsets if rails are offset

Herizontal Offset 0.000° j/_/ hori I icall
Vertical Offset 0.000" L orizontally or vertically
Template SELECT te Edit \r

Chord Tolerance 0.328" Change rail template ]

Max Dist Between Sec 3.281° \

Variable Constraint  SELECT to Edit \f

Paint Control SELECT to Edit Edit variable constraints ]

Point Contral Path SELECT to Edit \

Volume _ 655.838 Cu’ Edit point control and point control
Surface Lrea 1802 640 5q.° . . .

— - — path if barrier rail is to be placed on
Mame Barmierl a different location than default
Description BUD1 _ edge of deck

Template Name 42" LT Vert Rail \_

Feature DEﬂ"'i"i” I"" FE?:E Dfi'ﬂim _ <\[ To edit the feature definition, click here ]
Build Crder 1

Bnericr Materid /[ Edit material type to NCDOT Pay]

e - e - - P -
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5.6.7 Editing Bearings

Bearing properties can be edited for cap steps, offsets from supportline, orientation, type,
skew angle, dimensions, if it has a bridge seat or not and its dimensions, if it has a plate/pad
and its dimensions and the material properties.

Model Stepped Cap 55 5] ]! ( Edit offsets based on distance
Back Offset £0.750° j:// from the supportline
Ahead Offset 0.750'

\

Bearing Crientation  Pier

Bearing Type Cube e N
Active Angle 0.0000° / Edit bearing orientation, type and
Cube ‘width, W/ 2.000 dimensions

Cube Depth, D 1.000° \ /
Cube Height 0.250

Has Bearing Seats True 4 g \
g:'tg:":k”ess g'ﬂ. Edit bearing seats orientation, type
Seat D2 0.500° >4/\ and dimensions )
Seat W1 1.250° |

Seat 2 1.250° z

Orientation Pier / f

Has Pad or Flate False :

MName BearingGroup 1 |

Description BUD |
n ' I‘/[ To edit the feature definition, click here ]
Feature Definition Mo Feature Definiticn

n S

Pad or Plate Build Ord 1
Bearing Build Order 1
Bzam Seat Build Orde 1

Pad or Plate Matenial
B=aring Material \

Bearing Seat Material

Edit material types to NCDOT Pay]
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5.6.8 Editing Wing Walls

Editing wing wall properties can be edited to change the vertical offset, alignment with
abutment, transverse offset, skew angle, template and material properties.

aca83429-1d27-41e6-a63 |
Orientation Nommal /Skewed
Vertical Offset 0.000°

Align \»fith Abutment  False
Transverse Offset 0.000"
False
Skew Angle 0.0000"
Adjust Height to Back: False
Compute Length False

Feature Name

Wingwall Template  SELECT to Edit <
Template Name Rectangular
MName Wingwall

Feature Defimtion Mo Feature Definition

wingwall Build Order 1
Footing Build Order 1
Pile Build Order 1

[ Edit the Wing Wall Template ]

To edit the feature definition, click here ]

Edit material types to NCDOT Pay]

wingwall Matenial
Footing Material
File Material

/[ Edit the wing wall dimensions and the piles ]

Substructure Ternplate
Name:
Category:
Type:

O x

Switch Template |"'| w a ﬁh &B ﬁﬁ QB @ @

Display Made Isometric Front/Rear Left/Right  Top/Bottom

[o=T. ] Piles
Height (7) 10,000
Length () 10.000
Top Thickness () 14,000
Bottom Thickness (") 14.000
Top Horizontal Offset () 0.000
Top Vertical Offset () 0.000
Bottom Horizontal Offset (') 0.000
Bottom Vertical Offset () 0.000

Additional Bottom Vertical Offset () | 0.000

Has Footing

Add To Library

oK

W= ie | +

Cancel
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5.7 ITEM TYPES

Once the 3D model has been generated, Item Types should be attached to the various
elements to convey metadata to be shared with various Stakeholders of the structure model.

5.7.1  Attaching Item Types
The following steps should be followed to attach Item Types:

Below is a view of the 3D model before any element is selected. There are no properties
displayed until an element is selected.

FalanisLin e e AuLuniaw ——

ey s = nepuis

w View 2 - Isometric, Default EI Properties 1 x
EroR-b- L PLROAS HUEED BYHS

To see properties something must be selected.

Under the OpenBridge Modeler workflow, go to Utilites tab and find Item Types Group on the
ribbon.

Openridge Modeler = (&~ = H b [ | &= C\Users\jdhawk\OneDrive - State of North Carolina\Desktop\test1.dgn [3D - V8 DGN] - OpenBridge Modeler 2023 Search Ribbon (F4) oM YOM -M

Home  Ciwil | Utilities = ReportsandDrawings  View  Collaborate  Help
g 4, & = D
P I Y % (E s L)

RM P ine  Move Rotate Select ~  Attach Detach Picklist Import/Export | Reports
~ Bridge~ v A &

C5 ACS ACS ftem  ftem
Acs / Item Types | Reports

Import/Export

[ Click on the Attach Item icon
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After clicking on the Attach Item icon, the Attach Item dialog box below will appear. Select the
appropriate toggle for the Element to be attached.

Attach ltem — O >
Text Style: | &= Style(none) v A | = Active Level {Defaulty ~ A,
Select All 0 Selected Clear

[ L WingWall

# MNC Deck

[ W NC Abutment

For this example, the Deck Item Types will be
selected and attached. ]

I Ly Beam

[ Wy Barrier

I %y MC Bearing Seat and Pad

[ W' Pay ltemn Codes

I W Deck

[ W Abutment

I Ly Bearing

[ Wy Pier

5 < NC Barrier Please select an ltem Type.
[ W' NC Beam

I W' MC Intericr Bents

[ W' Approach Slab

I L' MC Abutment Wingwall

[ W' MNC Bridge Inventory Rating
I Ly MC AssethManagement

B> Ber Sleeper Slab

o Eet Cross Frame

> 52 Steel Tub Girders

o &t NC Approach Deck

> 5= NC Support Slab
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Use the Element Selection tool to select the Element to attach the Item Type to (eg the Deck for this
example).

i View 2 - Isometric, Default =EE= Properties >~ X
P
@Eral% b PLROADHAREERYXRES “ IREEo
4 2 Deck Element: Deckl
b @ ltems

General ~

Eridge Structure i
State Element Nu

MBI Element Num
| Deck 4 |
| Deck Breakbacks v |
Solid -~
Volume 11482 15/16 Cu.'

Surface frea 28645 3/8 5q."

Feature -~

| Feature Definitior Deck |

Deck - Item Type -~
Area 0.00 ft*

Thickness 0.00in

Volume 11482 99 ft*

Deck Dead Load 172243750 Ib
Concrete WWeight 150.00 IbfAt*

Material -~

Deck Material Reinforced Concrete Da:H
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5.7.2  Detaching Item Types
The following steps should be followed to detach Item Types:

Under the OpenBridge Modeler workflow, go to Utilites tab and find Item Types Group on
the ribbon.

OpentridgeModeler < @ CHEB - - 2 A S -

State of North C dgn [3D - V8 DGN] - 2023 Search Ribbon (F4) 2-M@D-Q-
A Home Ciil | Utiities  ReportsandDrawings  View  Collaborate  Help
= 4 (a =1 e IS 1 4t =
3 7N * E'S @ ©Decks || Columns &) Abutments [ & Connection 1] Connector Angles. (ﬂ ~ s {:} L2 @, = Y e
4 oK Tog o E”
d e L » = | 2 Bariers B Footings [ Wingwall % & Shear Stuc: i ATl * By ook o UK L Vs
P LEAP RM  ProStructures | Export Templates export ssign  Import Variable Delete ~ Toggle Define  Move Rotate Select 5 Aftach Detach Picklist Import/Ecport | Reports
Bridge Concrete = Bridge Steel - Bridge ~ - RC 7 Tewan | X Beams gBPiers &2 Sleepersiab [ mes 2 Splices GCBFile Mapping Nods | Accubraw  anACS™ 'ACS 'ACS. ACS Bo  tem ltem
bty Libraries Para 6C Accubraw ACS 5 Item Types  Reports

[ Click on the Detach Item icon

Select the Item Type from the drop down and select the element that you want to detach
items from.

Properti X
 View 2 - Isometric, Default E=mE=n | Properties ~q
- . s - 7
Em--br|d 200N tyo =R EE|HET W 4 % Elements (1]
4 2 Deck Element: Deckl
b @ ltems
4B Detach ltem
ltem Types:  Deck - ltem Type
General -~

Bridge Structure §
State Element Nu
MBI Element Nurr

Deck A
Deck Breakbacks -
Solid -~
Wolume 11482 15716 Cu.”

Surface Area 28645 3/8 5q.°

Feature -~

| Festure Definitior Deck ]

Deck - Ttem Type ~
Area 0.00 ft=

Thickness 0.00 in

Volume 11482 99 ft>

Deck Dead Load  1722437.50 Ib

Concrete Weight 150.00 Ibf At*

Material -~
Deck Material  Reinforced Concrete Deck
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6.1

6.1.1

6.1.1.1

Step 1

CHAPTER 6
PRELIMINARY & GENERAL DRAWING CREATION

PRELIMINARY GENERAL DRAWING

Preliminary General Drawings (PGD) depict the basic layout of the proposed structure and
involves the use reference files, such as the Hydraulics Units BSR file or the Roadway
alignment file and cross section files. Reference Chapter 4 the NCDOT Structures
Management Design Manual for guidance on requirements of a PGD.

Direct copying roadway, hydraulics and survey information out of OpenRoad DGNs will
result in the OpenBridge DGNs becoming read only after exiting the file.

To generate the plan view and cross section drawings used in the PGD and General
Drawing in OBD, a 3D Model DGN will need to be created using either proposed roadway
alignment files or survey files of the existing alignment. This 3D Model DGN is where the
3D bridge model will be housed and used to create the 2D plan sheets from.

The following sections will walk through the process of setting up the 3D Model DGN with
either a proposed roadway alignment files or survey files of an existing alignment to create
a PGD and/or General Drawing.

Creating the 3D Model File

Creating a 3D Model DGN to house the structure 3D model and referenced roadway
alignment and/or survey files is the first step in generating a preliminary general drawing
and/or general drawings. This DGN Model will be referenced into the PGDs and GDs.

**Note: In future workflows where a 3D structure model is required, this DGN is where the
structure model will be created and referenced to create 2D plans.

Using ORD Alignment Files
The following steps use an ORD Alignment file to produce a 3D model.

Once the structure Model DGN has been created, go to the Home tab > Primary ribbon >
Attach Tools > References find and attach the proposed Alignment (ALG), Final Survey
(FS) and ECTM files for the project as references.

OpenBridge Modeler - N H k[ =TI
m Home Civil Utilities Reports and Drawings View Collaborate Help
Q B~ %3 k fl=igl M A lmport ~ fgﬁ Add Unit &7 Terrain A
{ HoH . A, Bridge Wizard % Alignment & Add Multi-Units 7
' - & AddBridge %] Move

Explorer _

LA M

Primary }tup

f { References ]
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& References (0 of 0 unique, 0 displayed) - 4

Tools | Properties
YRR 4 it ode] Soundaris ~
Detach

Detach All
Reload

Model Description Logical Orientation Presentation [ I Wk &

Reload Al

Exchange

gpiﬂ in New Session [] “ ,,
) Click “Attach

Move

Copy

Scale

Rotate

Merge Into Master
Make Direct Attachment

Create Drawing Boundary

Rotation Offset X Y z

Mirror Horizontal [ ! @ (& Nested Attachments: ~  Nesting Depth: Display Overrides: <

Mirror Vertical ~ Georeferenced: -

Navigate to the project Alignment folder and attach the alignment DGN.

Lok in: [ = Aignment V] @3 Er EE‘ 20-V8DGN
A Name . Date modified Type
BROD93_Rdy_alg_L.dgn 7/30/2024 1:42 PM DGN
Home
Desktep
Libraries
i Attachment Method
This PC Interactive v
NetWork
File name: ‘ BRO0S3_Rdy_alg_L dgn ~ Open
Files of type: Al Fles () - Cancel
_ B Save Relative Path Options
Selected Files:
Add
Remove

Note: ORD DGN’s will produce a warning message about the WorkSet not being the same
as the OBD WorkSet, click “OK” and continue.
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Alert

Selected file(s) do not belong to the active WorkSet. Do you want to
continue?

[C] Da not display again.

QK Cancel

Make sure the referenced files are orientated to “Coincident-World” with “Live Nesting” at a depth
of “99” to get all references of the roadway alignment, FS and ECTM files located in their correct
location.

| Reference Attachment Properties for ..\BRO093_Rdy_alg_L.dgn X

| File Name:  .\Alignment\BRO0S3_Rdy_alg_L.dgn
| Full Path: ..\NCLUG\BR-0093\Alignment\BR0O0S3_Rdy_alg_L.dgn
Model: Default -
Logical Name:

Description: | Master Model

Orientation:
View Description
Coincident Aligned with Master File

Geographic - AEC Transform Calculated Transform, max error 1.026e-05"

Geographic - Reprojected Reproject reference data to Master GCS
Standard Views

Saved Views (none)

Mamed Boundaries (none)

Detail Scaler 11"=50" -
Scale (Master:Ref): | 1.000000000 | 1.000000000
MNamed Group: -
Revision: -
Level: -
Nested Attachments:  Live Mesting *  Mesting Depth: | 99
Display Overrides:  Allow e

MNew Level Display:  Use M5_REF_NEWLEVELDISPLAY Cor

| Global LineStyle Scale:  Master e
Synchronize View: Volume Only <
|
Toggles

EXE - - SE e B

Step 2

After the reference files are attached and the views has been fit to the structure location.
Then zoom to find the boundary of the terrain.
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With Element Selection
tool click on terrain model
border until the ribbon
opens

Select the “Set Active
Terrain Model” icon

Step 3

Hover anywhere in the View 1 screen, click and hold the right mouse button, when the
menu pops up View Control > 3 Views Plan/Profile/3D

Qptions

Zoom to

Haorizontal Geometry Report
Match Feature Definition
Create Corridor

@] Properties

View Contral
View Control H[@ 2 Views Plan/3D
[@ 2 Views Plan/XS
(@ 2 Views Plan/Profile

Copy

gl ' [ 2 Views Plan/Superelevation

Exchar?ge ) ' [@ 3 Views Plan/Superelevation/X5

ram., =vE=Em * |3 ['3 Views Plan/Profile/3D
s Z"e' 2; (3 3 Views Plan/Profile/Xs <

Py Reterence [ 3 Views Plan/X5/3D

Move Reference [3 4 Views Plan/Profile/Xs/3D >View Control>3
% Scale Reference [2) Ref Adjust Colors Vi Plan/Profile/3D
 Rotate Reference > Dynamic XS View 1CWS a ro1ie

Reload Reference BB Profile View

SpLEEET i Toggle Construction Class

e Levels Off Except Element

5et Reference Presentation

e i@ Displayset Set
P X Displayset Clear
5 5 o
Select Same Type and Size m Arrange Windows
Select Same Type
Select All ) Rotate View
Select None Fit View
' Select Previous %— Nustration View
% Smooth View
Cut to Clipboard . i
. %— WireFrame View
Copy to Clipboard =

?

Paste from Clipboard
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Open a Dynamic Profile View *
Select OK to Create a Dynamic Profile View

|- Ok | Cancel

.

[ Click “OK” ]

Primary Selection Bridge Setup SupportLine Superstructure

u o ||E = u

S bo|L @ RPOe

G%-b- L PAREAD|6G

—

In View 1, click on the
alignment

 View 4 - Top, Default

Erdg-b- 4 P2ROGYN HoRER STEH

Then click in View 4 ]
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A multimodal view should be created

AddUnit  £9 Temin
ment 5 Add Multi-Units

N~ B¢ import ~

4 Bridge
B - 5AddBidge T

Assign Superelevation &Pl

8 Placepier

9 PlaceCus

Selection Bridge Setup H+-as B
SE=] | —
-4 PPRHEDHNFREERYXS E-&#-b-d LLROGDHNEERIVUXS
/ BN
\\
= - -
N .
N 4 P
_— By y
AR S .
~ e F—
- - BT
"~ <
2
e
A —
) i ¥
— L ,
— £
——
——=
A
e 2
— - S,
~ G EE
c= -
— ~
tachedLongSection - L ==y

A PPRORE DD & v Bllnlsl A

Move to Section 5.1.2 to create the PGD/GD plan and profile DGN.

6.1.1.2 Using v8/GEOPAK Survey Files

When no alignment files are available, the survey files can be used to create a plan and

profile taking the following steps.

Step 1

Once the structure Model DGN has been created, go to the Home tab > Primary ribbon >
Attach Tools > References find and attach the proposed alignment and/or FS and DTM
files for the project as references. Make sure the referenced files are orientated to
“Coincident-World” with “Live Nesting” at a depth of “99” to get all references of the
roadway alignment, FS and DTM files located in their correct location.
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Tools  Properties

E| References (5 of 5 unique, 2 displayed)

B~ 3 $DERNP 0D

Slot F A File Name

i Mode Boundaries ~

Model Description Logical
1 Ashel73\FS\040175 LS dtm_250219.dgn  Default Master Model
2 AshelTHF5\040175_nedot_fs_240219.dgn  Default Global Origin aligned...

Scale | 1.000000000 : | 1.000000000 Rotation | 0° Offset X | 0:0
lE @ v ’:35. =] 2 . 71 "1 Nested Attachments: | Live Mesting ~ Nesting Depth: | 99
Mew Level Display: Config Variable * Georeferenced: Mo &

CHAPTER 6
PGD & GD CREATION
x
Qrientation Presentation [+ Vf k :’j
Coincident - World Wireframe LA

Coincident - World Wireframe N v

¥ 0:0 z[00
Display Overrides:  Allow  ~

Then, Home tab > Bridge Setup ribbon > Import Tool > Geometry import the gpk file
(geometry).

OpenBridge Modeler v B S H I'_Cg Eé: - v ’ Ea =

File Home Ciil Utilities Reports and Drawings View Collaborate Help
‘2?:—:5\ E -5 | ST 24 Import ~ T Add Unit &7 Terrain
B & o . "=l alignment T3 Add Multi-Units
- Geometry  wi 19 +*
@ -

Explorer

Primary

E‘ " &2 Terrain ﬁMDVE

Selection Bridge Setup

Select all the alignment information needed for the bridge location. Assign linear features
from the NCDOT Features.

Import Geometry

-8 Curves
= ENoFeature
BEL

| - 13ky

B PointList

=R - EH
.1

@em1

=@ Alignment

=-ENoFeature
-@BL
@EL

\940290_LS_GPK_241217.GPK

[ Assign Feature Definitions from Table

Feature Definitions Table:

(8 Assign Feature Definition

Linear Features: Exist_ALG_Centerine v
Point Features: No Feature Definition ~

8 Create Civil Rules

Import

Cancel
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Next, Home tab > Bridge Setup ribbon > Import Tool > Terrain to import the tin files
(terrain).

Assign feature definitions from the NCDOT Existing list, and select to see triangles and/or
contours when the terrain is displayed. Note they can be turned off later if need be.

Global Opfions
X |l
B 540290 Is_inl_241217|

File Options
Feature Definition
Feature Definition Temain\NCDOT \Exist \ET_

Filter

Source File Units Unknown

Triangulation Options

< ¥ <% (<]

Import Options: Import Beth
Include Spot Features O

Name all Features

Geographical Coordinate Systems

S\DPG3\PRS\Repair Projects\Watauga 290\F5\940250 Is_tnl_241217 tin

Step 2
After the reference files are attached and the views has been fit to the structure location.

Hover over the existing alignment created by L&S in the View 1 (plan view) to determine if
there is an active profile line. In the image below, there is no active profile established for
the existing alignment.

Complex Element: EL

Feature: AlignmentiExisting'Bxist_ALG_Centerline
Mo Active Profile | Arc
Level: E_SMU_Horizontal_Alignment ((none]))

If there is an active alignment, skip the following steps and go to Section 5.1.2.
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Step 3
To create an alignment, Civil tab > Horizontal tools > Offsets and Tapers tool > Single
Offset Entire Element
OpenBridge Modeler v bg~ H L% £ s
Home Civ Utilities Reports and Drawings View Collaborate Help
£ Import/Export * %4 Civil Accudraw /" Lines ¥ X Offsets and Tapers ~ N Modify ~
*; Design Elements * % Geometry Report * O Arcs * 71 Single Offset Entire Element 'lex Geometry ~
"® Standards ~ = Civil Analysis ~ ¥ Point ¥ 57 Single Offset Partial |
General Tools <L Variable Offset Taper
& View 1 - Top, Default <L Ratio Offset Taper
x " . — < L
S -ax-b-4 LPROGD OHRED HYXKS
g
Before you click on the surveyed centerline of structure, set the parameters as follows:
e Offset: 0:0 (meaning no offset from the existing alignment element L&S created)
e Feature Definition: “Existing-Exist ALG_Centerline”
e Name: Match L&S’s name
| & single Offset Enti..  — X
Parameters ~ Z“_EI =
Offset: 0:0 -
Use Spiral Transitions /;&; |
Mirror O oo :‘ = =] ﬁn
i e .
Remove Offset Fule () :\?;:L";
=ik Parameters N
Feature LN k" b -
Feature Definition Exist_ALG_Centerlind~| [I Oiffset: 0:0
Mame i & Mo Feature Definition '
Alignmert IUse Spiral Transitions
Existing
(@ Exist_ALG_Centerine I"-1irr0r |_|
L. NLiai;Jnn:Ie;t‘-%xi;tir:g"-.E:ist_i\LG_Centerline :
3-8 Prop Femove Offset Rule [

S Roadway
& ALG_Centerine Ramp
- Linear Feature L]

Feature Definition Exist_ALG_Centedine -

MName Existing L1

[ Al
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Once parameters are set...in the View 1 (plan view) window, click on the L&S alignment
to select it, and to set it.

Loc:ate Element <Alt= to Pick element in
complex

= \'

To set the stations, Horizontal > Modify Start Station tool.

Step 4

eports and Drawings View Collaborate Help

23]

/" Lines = ¥ Offsets and Tapers = ~* Madify =
* O Arcs v A Reverse Curves ™ - Start Station

e

+ Point = =L Spirals ~ 4

Add Station Equation

Horizontal T (o py Element

U 57 .
= Insert Fillet
]‘1‘ %|fi ! --||:|Jﬁ?@£ "~ Append Element

Set parameters as follows:
e Start Distance: 0°0”
e Start Station: 10+00.00

e Distance: 0°0”

_; 48 Define... = *

Parameters L3

B Start Distance 00"

Start Ststion  10+00.0000

Distance o

Then select the alignment in the plan view and follow the prompts, click to accept.
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Step S

Options

Zoom to

Horizontal Geometry Report

Match Feature Definition
Create Cerridor

| Properties

| View Control

View Control

17 Copy

Activate
Exchange

Open in new session
Level Off

Copy Reference
Move Reference
Scale Reference

= Rotate Reference
Reload Reference
Clip Reference
Detach Reference

Set Reference Presentation

2 Views Plan/3D

2 Views Plan/XS

2 Views Plan/Profile

2 Views Plan/Superelevation

3 Views Plan/Superelevation/X5

| 3 Views Plan/Profile/3D

Displayset Set

Select Same Type and Size
Select Same Type

Select All

+ Select None

Select Previous

x Cut te Clipboard

§ @ Copy to Clipboard

[ Paste from Clipboard

pe-w-u-& Hxes (ER{Hecepeeeoe @

?

3 Views Plan/Profile/X5

3 Views Plan/X5/3D

4 Views Plan/Profile/X5/3D
Ref Adjust Colors
Dynamic X5 View

Profile View

Teggle Construction Class
Levels Off Except Element

Displayset Set
Displayset Clear
Arrange Windows

Rotate View

Fit View
lllustration View
Smooth View

WireFrame View

Hover anywhere in the View 1 screen, click and hold the right mouse button, when the
menu pops up View Control > 3 Views Plan/Profile/3D

§ . e

s
-
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L] =8| =
E-olH-b- 4 PRPLOND HSRERITRD
=

.

Select OK to Create a Dynamic Profile View = i | x

VA ARk

oK Cancel

Select OK to create a dynamic profile view.

In View 1, click on the created alignment and then move your curser to View 4 and click.

- L PPPORE DEE &R -l

A

————— e ——————

The profile along the alignment should appear in the View 4 window.

If it does not appear, zoom out in View 1 and activate the terrain file by finding the survey
boundary line (the outline of the survey) and hovering over it until the property’s icon
toolbox pops up. Select the second icon “Set Active Terrain Model”.

Go back to View 4 and click the “Fit View” icon and the profile should appear.
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Step 6
To add a vertical alignment, Complex Geometry > Profile Complex By PI tool
BH Open Profile Model [~ Lines = |2~ Element Profiles * H
try = |45 Set Active Profile  |— Curves ~ ¥
b~ Profile Creation = |~ Complex Geometry = t
Profile Complex By Elernents
'y Profile Complex By PI il
Define Profile By Best Fit el ] "'1" -
Profile Insert Curve /
Append Profile Elerment R
Profile Reverse Transition
Profile Offset Transition i | —
P TA ST |
Set parameters as follows:
e Feature Definition: Existing > Existing ALG_Centerline
e Name: match what was used in the Horizontal Offset and Tapers tool.
! Parameters -~
| [ Vertical Curve Parameter 0:0.000
{ [ Curve Length 0:0
| [ Slope 1.8556
| Wertical Curve Type Parabala o
Feature L
Feature Definition Exist_ALG_Centedine -
| Name Existing L1
Then, use the tool in View 4 to click on points along the existing profile and create a
vertical alignment.
= View 4, Profile - Existing L1 ==

W v PPPOEHR DED G| w8 oA

To see properses somer
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Now, set the newly created alignment as “Active” by selecting it and move off and back on
the line until the tool bar pops up. Once the menu bar appears, select the second icon Set As

Active Profile.

= View 4, Profile - Existing L1
B4 PPR0 AR DED S| nB ke A

6.1.1.3 Using ORD Survey Files

When no alignment files are available, the survey files can be used to create a plan and

profile taking the following steps.

Step 1

Once the structure Model DGN has been created, Home tab > Primary ribbon > Attach
Tools > References find and attach the roadway alignment file ALG, and/or survey files FS
and ECTM for the project as references. Make sure the referenced files are orientated to
“Coincident-World” with “Live Nesting” at a depth of “99” to get all references of the

ALG, FS and ECTM files located in their correct location.

1 Tools  Properties

Hilite Mode: Boundaries +

Logical Orientation Presentation  [=] Oj k __,
Coincident - World Wireframe S

Coincident - World Wireframe

Offset X | 0:0 ¥ | 0:0 Z|0:0

4

¥ Mesting Depth: | 99 Display Overrides:

1 B ¥ D & ) 0 g

{ Slet P 3 FileName Model Description

P 911473_L5_FS.dgn Default Master Model

2 911473_L5_ECTM.dgn Default Master Model

Scale | 1.000000000 : | 1.000000000 Rotation | 0°
l:":“z‘ 5 IE":‘ I:I E l:l l:l i MNested Attachments:
Mew Level Display: v Georeferenced: it

Step 2

After the reference files are attached and the views has been fit to the structure location.

CHAPTER 6
PGD & GD CREATION
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Hover over the existing alignment created by L&S in the View 1 (plan view) to determine if
there is an active profile line. In the image below, there is no active profile established for

the existing alignment.

L/ ﬂ Q%e ;.Q

}‘ Cu:mplexEI&ment L1
| Feature: Alignment\NCDOT Exist' ALG_Centerline-Exist
Mo Active Profile ', Line
| Level: E_NCDOT_Horizontal_Alignment ((none])
— I Ref: 2 (011473 _L5_F5.dgn)
T 4 (PW_WORKDIR:d0D3671024911473_L5 ELMN_LS05-1.dgn)

If there is an active alignment profile from the ALG file, skip the following steps and go to
Section 5.7.2.

Step 3
To create an alignment, Civil tab > Horizontal tools > Offsets and Tapers tool > Single
Offset Entire Element

OpenBridge Modeler N H l'._n,' JE: ’ = =
Home Civi Utilities Reports and Drawings View Collaborate Help
Y- Import/Export *  4iF Civil Accudraw /" Lines v X Offsets and Tapers * N Modify ~
*, Design Elements * % Geometry Report * O Arcs *  3° Single Offset Entire Element 'lex Geometry ~
¥ Standards ~ e Civil Analysis ~ ¥ Point * | 7~ Single Offset Parfial |
General Tools <L Variable Offset Taper
& View 1 - Top, Default <L Ratio Offset Taper
SR8 b4 PLRONYN HOURER ITXE
8

Before you click on the surveyed centerline of structure, set the parameters as follows:
e Offset: 0:0 (meaning no offset from the existing alignment element L&S created)
e Feature Definition: “Existing-Exist ALG_Centerline”

e Name: Match L&S’s name
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In View 1 (plan view), click on the L&S alignment to select it, and to set it.

- v

complex

Step 4

Locate Element <Alts to Pick element in

To set the stations, Horizontal > Modify Start Station tool.

eports and Drawings

View Collaborate

Help

/" Lines * 3 Offsets and Tapers * ~* Modify *

= O Arcs * g Reverse Curves = e
+ Point = =L Spirals ~ =
Horizontal i

]ﬁi‘f}|fi = --||:|,ﬁ?@£”

Start Station

Add Station Equation
Copy Element

Insert Fillet

Append Element

_.. B Single Offset Enti..  — X |
Parameters
@ Offset 00 f
Use Spiral Transitions @ J& Slﬂgle DﬁSEt Entl"' - X
Mirror O
Remove Offset Rule () Parameters e
Feature B Offset 0:0
Feature Definition Exist_ALG_Centering |
Meme @ NoFesture Defintion Use Spiral Tranzitions [
. Alignment
Existing .
Ul Exist_ALG_Centerine Mirror E]
€ e o _
M Alignment\Existing\Exist_ALG_Centerline | Remaove Offzet Rule E]
Prop
Roadway
@ ALG_Centerine Ramp Feature FY
inear
Feature Definition Exist_ALG_Centering -
Name Existing L1
[ I

i

e
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Step 5

Set parameters as follows:
e Start Distance: 0°0”
e Start Station: 10+00.00

e Distance: 0°0”

| Jﬁ;} Define... —

Parameters

@ Start Distance 00"

Start Station  10+00.0000

Distance oo

A

Then select the alignment in the plan view and follow the prompts, click to accept.

Hover anywhere in the View 1 screen, click and hold the right mouse button, when the
menu pops up View Control > 3 Views Plan/Profile/3D

Options

Zoom to
Horizontal Geometry Report
Match Feature Definition
Create Corridor

57 Properties

View Control P 1 View
Ve ontol P [@ 2 Views Plan/3D
Copy [§ 2Views Plan/X5
: [§ 2Views Plan/Profile

Activate ' (@ 2Views Plan/Superelevation
Exchar.19e . b [§ 3 Views Plan/Superelevation/X5
Open in new session 4 G | 3 Views Plan/Profile/3D |
Level Off (@ 3 Views Plan/Profile/Xs
Copy Reference (3 3Views Plan/X5/3D
Move Reference (3 4Views Plan/Profile/¥5/3D
Scale Reference [I'__t' Ref Adjust Colors

i Rotate Reference s Dynamic XS View
Reload Reference BB Profile View
Clip Reference [z Toggle Construction Class
Detach Reference = Levels Off Except Element
Set Reference Presentation

i3 Displayset Set

Displayset Set X Displayset Clear
Select Same Type and Size E Arrange Windows

5 Select Same Type
. ) Rotate View
Select None D Fit-View
Select Previous é lllustration View

é Smooth View

Cut te Clipboard é WireFrame View
Copy to Clipboard =

Paste from Clipboard

?
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L] =8| =
E-olH-b- 4 PRPLOND HSRERITRD
=

.

Select OK to Create a Dynamic Profile View = i | x

VA ARk

oK Cancel

Select OK to create a dynamic profile view.

In View 1, click on the created alignment and then move your curser to View 4 and click.

- L PPPORE DEE &R -l

A

————— e ——————

The profile along the alignment should appear in the View 4 window.

If it does not appear, zoom out in View 1 and activate the terrain file by finding the survey
boundary line (the outline of the survey) and hovering over it until the property’s icon
toolbox pops up. Select the second icon “Set Active Terrain Model”.

Go back to View 4 and click the “Fit View” icon and the profile should appear.
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Step 6

To add a vertical alignment, Complex Geometry > Profile Complex By PI tool

EB Open Profile Model [~ Lines = |“% Element Profiles * &
try = | |49 Set Active Profile  |— Curves ~ ¥
b~ Profile Creation = |~ Complex Geometry = *E
=« Profile Complex By Elements
¢ Profile Complex By PI W View 2, Default
! Define Profile By Best Fit =g I,I. .;;}. -
¥~ Profile Insert Curve /
">~ Append Profile Elerment ""--:‘.::L S
k=" Profile Reverse Transition
& Profile Offset Transition

Set parameters as follows:
e Feature Definition: Existing > Existing. ALG_Centerline

e Name: match what was used in the Horizontal Offset and Tapers tool.

4% Compléx Elément By... — x
Parameters A
[] Wertical Curve Parameter 0:0.000
[] Curve Length 0:0
[] Slope 1.8556
Wertical Curve Type Parabola w
Feature ~
Feature Definition Exist_ALG_Centering -~
| Mame Existing L1

Then, use the tool in View 4 to click on points along the profile and create a vertical
alignment.
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B View 4, Profie - Exsting L1 =R =
S s PPPE BB DOD S B sl A

Now, set the newly created alignment as “Active” by selecting it and move off and back on
the line until the tool bar pops up. Once the tool bar appears, select the second icon Set As
Active Profile.

= View 4, Profile - Existing L1 o= ]
M- PPROEHE DEE & eB ok A
270

6.1.2  Creating A Plan and Profile Plan Sheet

After the 3D Model DGN has been completed, create the DGN file for the PGD and/or GD
to create the plan and profile views.

Once the DGN is created, go to the Home tab > Primary ribbon > Attach Tools >
References and reference in the newly created Existing 3D Alignment Model DGN.

Once referenced, in View 1: right click and hold the right mouse button View Control > 2
Views Plan/Profile

6-20
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S |

View Contral M LE 1 View
View Control ¥|[d 2 Views Plan/3D
5 Copy [@ 2 Views Plan/X5
i::li:-TI Move [g| 2 Views Plan/Profile
=7 Scale g 2 Views Plan/Superelevation
&% Rotate [@ 3 Views Plan/Superelevation/X5
A Mirror (3 3 Views Plan/Profile/3D
[ 3 Views Plan/Profile/Xs
i 3
¥ Select Links (3§ 3 Views Plan/X5/3D

Level Off (@ 4 Views Plan/Profile/%5/3D
(a2 Open View Attributes dialeg lTL;I Ref Adjust Colors

Rl Bl M e -2l o E ™ R L

Select DK to Create a Dynamic Profile View

o] 4 Cancel

Select OK to create a dynamic profile view.

In View 1, click on the alignment and then move your curser to View 4 and click.

Erwv/ i LLPROBRRAOEE R v Blnisl A

—————— e ——

The profile along the alignment should appear in the View 4 window.
6.1.2.1 Creating the Plan View

In the View 1 window, select the Place Named Boundary tool > Civil Plan.
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Drawing Seed:
Detail Scale:
Mame:
Description:
Group:

Mame:
Description:

[] Start Location:
[T Stop Location:
Length:

Left Offset:

Right Offset:
Owerlap:
Boundary Chords:

Select the following:

1|I:E|:|I
Plan 1

(Mew)
Untitled

520.000000
-90.000000
90.000000
0.000000

5

[] Create Drawing

Show Dialog

Drawing Seed: Design (or PRR) Dual Plan Profile-PLAN

Fs)-1 g d sAmp g

Design Dual Plan Profile - PLAN

-

-

Detail Scale: select a scale that will encompass the structure in the plan view.

Tip: change the detail scale and check the length value compared to the bridge
length, the length should be long enough to include the entire bridge, the approach
slabs, plus some approach roadway on each end of the bridge.

Boundary Chords: set the boundary chords to 1 to place only one boundary or the
minimum number of boundaries required to fit the entire bridge to look correct on a
plan sheet.

Create Drawing: UNCHECKED

To place the plan sheet in View 1, select the alignment ahead of the bridge. The outline of
the plan sheet should appear, if the box does not encompass the entire bridge and
approaches as desired right click to cancel the placement. If the outline of the plan sheet
encompasses the desired view, click ahead station to place it. Take note of the detail scale
selected, it will be needed in further steps.
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Note the Place Named Boundary tool might close during this step, reopen it to move to the
Civil Profile tool.

Annotating The Plan View

To use the Civil Labeler tool to annotate the plan view, go to the Default Design Model and
add workpoints to the alignment using the steps found in Section 3.8.2.1.

In the Plan View Drawing Model, use the workpoints placed to draft the 2D layout of the
substructure elements needed for the plan view.

In the Plan View Drawing Model, use the Civil Labeler tool to annotate the workpoint
stations by going to Reports and Drawings > Civil Labeler

OpenBridge Modelr - [A* S HBE B« - + £ & = SADEV\OpenBridgeDesigner\NCLUG\BR-D0334Structuresi401_000_BROO A80035.dgn [2D - V3 DGN] - OpenBridg
BB tome  Cwil  Utiites | ReporsandDrawings | View  Collsborate  Help
fiDeck = - == A nB AR — A [ 1/16=10"
== e S il |[mr # [ =253 S ’ US Survep Fest | =
I Beam 7] Pier L | ~ABC H/*\ D(—\ ~ unvey Fe: .
uantities Input : Dynamic Settings Substructure Typical Place Named Adjust ement rawing Gvil | [ 1S Survey Inch z
Report  Report i Bearing View By Station Section Named Boundary Boundaries Profile Named Bo... Annotstion = Model Annotation = |apeler EEE AN
Bridge Repotting Drawings Labels Drawing Scale

B View1, L-Profile 1
Er-dld-b-i PPOONYN BE & E
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r —
,SE, Labeler — =
- Plan Workpoint
[ Profile
-7 SMU ~— Location Method: Select Elements
=, Plan _ .
El t Template: |LalTATRs lUze active
-2 Station 1 Alignment ement Tempiate: | EERTTPTATY . L

-~

q Dimension Style Override: |5 SMU w | [ Use active .
Text Style Override: |t SMU-Detail Text w | [] Use active .5
Leader Location: | Auto Left Right Center W | Extension: 200
Border Frame: | MNane w | Offset: 0.50
Text Divider: | Split e |
Retation: | View Horizontal | [] Lock Perpendicular
Place Close

A ADOA RS

Select the alignment, then the stations where the callout is to be placed.

M | BN

624
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6.1.2.2 Creating the Profile View

In View 4 window, select the Place Named Boundary tool > Civil Profile.

B
~A0E8 /7O 0d~
Drawing Seed: Design Dual Plan Profile - PROFILE -
Detail Scale: 1"=20" -

Mame: | Profile 1

Description:
Method: From Plan Group \d
Plan Group:  Unnamed Plan -
Group:  (New) -

Mame: | Untitled
Description: | From Plan Group: Unnamed Plan
Vertical Exaggeration: | 1.000000
Available Profile Height: | 120.000000 =
O Top Clearance: | 10.000000
O Bottom Clearance: | 10.000000
Elevation Datum Spacing: | 10.000000
Statien Datumn Spacing: | 10.000000
Profile Shifts: Datum Stations -
Use Terrains
Use Active Vertical
Full Last Boundary
(] Whole Conduits Only
Create Drawing
Show Dialog

Select the following:
¢ Drawing Seed: Design or PRR Dual Plan Profile-PROFILE,
e Detail Scale: set the scale to match the plan view scale.

e Method: From Plan Group, this will place the profile box in the same place as the
plan view box placed earlier.

e Select the “Create Drawing” box.

In View 4, click on the alignment to place the box. Note the box should appear in the same
stations as where the plan view box was placed.
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Once the box is placed, the following tool box will open up:
Create Drawing s
Mode:  Plan and Profile &
O One Sheet Per Dgn:
View Name: | L1 - Plan 1 View Mame: | Existing L1 - Profile 1
Drawing Seed: Design Dual Plan Profile - PLAN = Drawing Seed: Design Dual Plan Profile - PROFILE~ ~
View Type:  Civil Plan View Type:  Civil Profile
Discipline:  Structural Discipline:  Structural
Purpose:  Plan Purpose:  Elevation
Drawing Model Drawing Model
Model Name: | L1- Plan 1 Model Mame: | Existing L1 - Profile 1
Seed Maodel: | SMU_Sheets.dgnlib, Design Dual Plan Prc Seed Model: | SMU_Sheets.dgnlib, Design Dual Plan Prc
O Filename: | (Active Filg) O Filename: | (Active Filg)

2 [1":20' q A [1":20' J

Annotation Group:  North Amow [ See step below Annotation Group:  Elevation Grid v

Sheet Model Sheet Model
Model Mame: | L1 - Plan 1 Model Mame: | Existing L1 - Profile 1
Seed Model: | SMU_Sheets.dgnlib, Design Dual Plan Prc Seed Model: | SMU_Sheets.dgnlib, Design Dual Plan Prc
O Filename: | (Active Filg) Filename: | (Active File)
Sheets  (New) v Sheets: (New) -
é Full 5ize1=1 - é Full 5ize 1=1 -
Drawing Boundary: Design Dual Plan Profile - PLAN - Drawing Beundary: Design Dual Plan Profile - PROFILE

d 4

Detail Scale: [‘I":P_CI' i Detail Scale: [‘I":Zﬁ'

[[] Add To Sheet Index =
Make Sheet Coincident
B Open Model

0K Cancel

It is important to make sure all the scales match before clicking “OK”.

Annotation Group:  Mone
&
= Plan
Model Mame: = - Drawing
=~ SMU
seed Modd @ o o
Filename: | & & NC_ Plan Annotation =

----- @& MNC_ Plan Annotation NAD 27
----- @& MNC_ Plan Annotation NAD 83
AL @ NC_ Plan Annotation NAD 83

----- @& MNC_ Plan Annotation NAD 83
----- @& MNC_ Plan Annotation NAD 83
Detail Scale: | i @ NC_ Plan Annotation NAD 83

Sheets:

Drawing Boundary:
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wEm
EE

Annotate the Profile Drawing Model

In the bottom left of the screen, select the Profile Drawing Model.

r i |
Name Model
[_{[_‘ZJ Default F.‘i Default
(EIL - Plan 1 Views B L-Plan1
(O L - Profile 1 Views B L - Profile 1 _
E:J Multi-Model Views l
[-El L - Plan 1 [Sheet] Views @ L - Plan 1 [Sheet]

)~ (S - Plan 1 1sheeti vie - | W[ 2 [3] ¢ [5 6] 7]8

In the Profile Drawing Model, use the elevations and stations automatically placed to draft
the 2D elevation layout of the substructure elements and slope protection needed for the
profile view.

**Note: In the future, the Rip Rap layout will be provided by the Hydraulics model.

To label elevations, go to Reports and Drawings > Civil Labeler

OpenBridge Modeler A odEBR e - | = SA\DEV\OpenBridgeDesigner\NCLUG\BR-0093\Structures\401_000_BR0093 “MU_PGD_S1 ~
Home  Ciil  Utilties | ReportsandDrawings | View  Collaborste  Help

EObge e K L EE o Bom A x A

Quantities Input X7 ) Dynamic  Settings Substructure Typ\(al Pl Named Element Drawing . Civil || )%%m. - Inch - 8B ——
Report Report Cfi Bearing View By Station s2Biion Named Boundary Boundaries ProﬁlaNamed Bo... Annotation v Model Annotation * | abeler Py nehes 1/16"=1"-0

2D - V8 DGN] - OpenBridg

/
- A 1716"=1-0
Custom ACS

Bridge Reporting Drawings Labels Drawing Scale

B View1, L- Profile 1
E-dw-b- 200088 EE HES
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Use the SMU Profile Existing Elevation tool.

Select the
needed.

Rotation:  View Horizontal

W

.
[,’-—E Labeler — X
; Existing Elevation
Location Methed: Data Point

-Egx Station 1 Alignment ement Template: | & Detail Text a L

&2 Station 2 Mlignments Dimension Style Override: &2 SMU w [ Use active .

-Egx Station 2 Alignments at | )

-2 Workpoint Text Style Override: |55 SMU-Detail Text e () Use active A

" oh s et [ a0

%22 Existing Elevation Leader Location: | Auto Left Right Center

-Egx Proposed Elevation Border Frame: Offset: 0.50

&2 STA GP Blevation

~  [] Lock Perpendicular

Close

ADTIEAA IR

Place

existing profile line, then select the locations and place elevation labels as

Use the Roadway Civil Labeler tools to get horizontal and vertical curve data on the plan

sheet.

,’E, Labeler

Roadway

@ Plan
i@ Profile

-
S
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6.2

6.2.1

GENERAL DRAWING SHEETS

The process in the above section for creating the Preliminary General Drawing (PGD)
should be used to create the General Drawing, following the guidelines in Chapter 5 of the
NCDOT Structures Management Design Manual for differences in content requirements.

Foundation Layout Sheet

After the 3D Model DGN has been completed, create the DGN file for the Foundation
Layout.

In the Foundation Layout DGN, go to the Home tab > Primary ribbon > Attach Tools >
References find and attach the 3D Model DGN files for the project as a reference.

Once the 3D Model DGN is attached, close View 2, and in the View 1 plan view, add
workpoints to the alignment using the steps found in Section 3.8.2.1 if they are not already
on the referenced 3D Model. Turn off any references and levels not needed.

Use the workpoints placed to locate and draw the foundations 1:1 in their geospatially
correct locations.

To create the Drawing and Sheet models, in the View 1 window, select the Place Named
Boundary tool > Civil Plan.

B e® /OO0~

Drawing Seed: Design Standard View -
Detail Scale: 1"=30" -
Name: | Plan 1
Description:
Group:  (MNew) -
Name: | L-1
Description:
] Start Location: | 24+65.3833 |-
[] Stop Location: | 26+48.1203 >
Length: | 840.000300 g
Left Offset: | -270.000000 —
Right Offset: | 270.000000 —
Overlap: | 0.000000 —
Boundary Chords: | 1
Create Drawing
Show Dialog

Select the following:
e Drawing Seed: Design (or PRR) Standard View

e Detail Scale: select a scale that will encompass the structure in the plan view.
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Tip: change the detail scale and check the length value compared to the bridge
length, the length should be long enough to include the entire bridge, the approach
slabs, plus some approach roadway on each end of the bridge.

¢ Boundary Chords: set the boundary chords to 1 to place only one boundary or the
minimum number of boundaries required to fit the entire bridge to look correct on a
plan sheet.

¢ Create Drawing: CHECKED

To place the plan sheet in View 1, select the alignment ahead of the bridge. The outline of
the plan sheet should appear, if the box does not encompass the entire bridge and
approaches as desired right click to cancel the placement. If the outline of the plan sheet
encompasses the desired view, click ahead station to place it. Take note of the detail scale
selected, it will be needed in further steps.

Note the Place Named Boundary tool might not open during this step, to open it click again
within the boundary box.
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[ Create Drawing x
Mode: | Plan ~|
a One Sheet Per Dgn: ‘ | (=]

View Name: | L-Plan 1 |
Drawing Seed: Design Standard View -
View Type:  Civil Plan
Discipline:  SMU

Purpose:  Plan View

Drawing Model
Medel Name: | L - Plan 1 |
Seed Model: | SMU_Sheets.dgnlib, Design Viey|
O Filename: | (Active File) =NE?
A= -
ion Group:  None
Sheet Model

Model Name: | L - Plan 1 |

Seed Model: | SMU_Sheets.dgnlib, Design Vie |
0 Filename: [ (Active File) =N}
Sheets:  (New) -
A FullSize1=1 -
Drawing Design Standard View -
Detail Scale: 1"=30' (By Named Boundary) -
[0 Rightto Left

[ Add To Sheet Index
) Make Sheet Coincident
B Open Model

Note the plan view might generate larger than wanted onto the plan sheet, the size can be
rescaled using the reference tool box.

Use the Drawing Model to annotate the drawing. Notes are placed in the Sheet Model.
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6.2.2

Long Chord Layout Sheet

After the 3D Model DGN has been completed, create the DGN file for the Foundation
Layout.

In the Foundation Layout DGN, go to the Home tab > Primary ribbon > Attach Tools >
References find and attach the 3D Model DGN files for the project as a reference.

Once the 3D Model DGN is attached, close View 2, and in the View 1 plan view, add
workpoints to the alignment using the steps found in Section 3.8.2.1 if they are not already
on the referenced 3D Model. Turn off any references and levels not needed.

Use the workpoints placed to locate and draw the long & short chords at 1:1 in their
geospatially correct locations.

To create the Drawing and Sheet models, in the View 1 window, select the Place Named
Boundary tool > Civil Plan.

T Pard A Espat

Drawing Seed: Design Standard View -
Detail Scale:  1"=30" -
Name: | Plan 1
Description:
Group:  (New) -
Mame: | L-1
Description:
[ Start Location: | 24+65.3833 |-
O Stop Location: | 26+49.1293 |
Length: | 840.000300 —_
Left Offset: | -270.000000 —
Right Offset: | 270.000000 —
Overlap: | 0.000000 —_
Boundary Chords: | 1

Create Drawing
Show Dialog

Select the following:
e Drawing Seed: Design (or PRR) Standard View
e Detail Scale: select a scale that will encompass the structure in the plan view.

Tip: change the detail scale and check the length value compared to the bridge
length, the length should be long enough to include the entire bridge, the approach
slabs, plus some approach roadway on each end of the bridge.

¢ Boundary Chords: set the boundary chords to 1 to place only one boundary or the
minimum number of boundaries required to fit the entire bridge to look correct on a
plan sheet.
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e Create Drawing: CHECKED

To place the plan sheet in View 1, select the alignment ahead of the bridge. The outline of
the plan sheet should appear, if the box does not encompass the entire bridge and
approaches as desired right click to cancel the placement. If the outline of the plan sheet
encompasses the desired view, click ahead station to place it. Take note of the detail scale
selected, it will be needed in further steps.

Note the Place Named Boundary tool might not open during this step, to open it click again
within the boundary box.
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[ Create Drawing x
Mode: | Plan ~|
a One Sheet Per Dgn: ‘ | (=]

View Name: | L-Plan 1 |
Drawing Seed: Design Standard View -
View Type:  Civil Plan
Discipline:  SMU

Purpose:  Plan View

Drawing Model
Medel Name: | L - Plan 1 |
Seed Model: | SMU_Sheets.dgnlib, Design Viey|
O Filename: | (Active File) =NE?
A= -
ion Group:  None
Sheet Model

Model Name: | L - Plan 1 |

Seed Model: | SMU_Sheets.dgnlib, Design Vie |
0 Filename: [ (Active File) =N}
Sheets:  (New) -
A FullSize1=1 -
Drawing Design Standard View -
Detail Scale: 1"=30' (By Named Boundary) -
[0 Rightto Left

[ Add To Sheet Index
) Make Sheet Coincident
B Open Model

Note the plan view might generate larger than wanted onto the plan sheet, the size can be
rescaled using the reference tool box.

Use the Drawing Model to annotate the drawing. Notes are placed in the Sheet Model.
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6.2.3 Location Sketch/Total Bill of Material Sheet

For location sketch and Total Bill of Material sheet requirements, see the guidelines in
Chapter 5 of the NCDOT Structures Management Design Manual.

6.2.3.1 Location Sketch
Design
After the 3D Model DGN has been completed, create the DGN file for the Location Sketch.

In the Location Sketch DGN, go to the Home tab > Primary ribbon > Attach Tools >
References find and attach the 3D Model DGN files for the project as a reference.

To create the Drawing and Sheet models, in the View 1 window, select the Place Named
Boundary tool > Civil Plan.

EIaE:10 gvd sbnimPet

Drawing Seed: Design Standard View A
Detail Scale: 1"=30" -
Name: | Plan 1
Description:
Group:  (New) -
Name: | L-1
Descripticn:
[ Start Location: | 24+65.3833 |-
[ Stop Location: | 26+49.1293 >
Length: | 840.000300 —_
Left Offset: | -270.000000 —_
Right Offset: | 270.000000 —
Overlap: | 0.000000 g
Boundary Cheords: | 1

Create Drawing
Show Dialog

Select the following:
e Drawing Seed: Design (or PRR) Standard View
e Detail Scale: select a scale that will encompass the structure in the plan view.

Tip: change the detail scale and check the length value compared to the bridge
length, the length should be long enough to include the entire bridge, the approach
slabs, plus some approach roadway on each end of the bridge.

¢ Boundary Chords: set the boundary chords to 1 to place only one boundary or the
minimum number of boundaries required to fit the entire bridge to look correct on a
plan sheet.
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e Create Drawing: CHECKED

To place the plan sheet in View 1, select the alignment ahead of the bridge. The outline of
the plan sheet should appear, if the box does not encompass the entire bridge and
approaches as desired right click to cancel the placement. If the outline of the plan sheet
encompasses the desired view, click ahead station to place it. Take note of the detail scale
selected, it will be needed in further steps.

Note the Place Named Boundary tool might not open during this step, to open it click again
within the boundary box.
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[ Create Drawing x
Mode: | Plan ~|
a One Sheet Per Dgn: ‘ | (=]

View Name: | L-Plan 1 |
Drawing Seed: Design Standard View -
View Type:  Civil Plan
Discipline:  SMU

Purpose:  Plan View

Drawing Model
Medel Name: | L - Plan 1 |
Seed Model: | SMU_Sheets.dgnlib, Design Viey|
O Filename: | (Active File) =NE?
A= -
ion Group:  None
Sheet Model

Model Name: | L - Plan 1 |

Seed Model: | SMU_Sheets.dgnlib, Design Vie |
0 Filename: [ (Active File) =N}
Sheets:  (New) -
A FullSize1=1 -
Drawing Design Standard View -
Detail Scale: 1"=30' (By Named Boundary) -
[0 Rightto Left

[ Add To Sheet Index
) Make Sheet Coincident
B Open Model

Note the location sketch might generate larger than wanted onto the plan sheet, the size can
be rescaled using the reference tool box. Be sure to update the drawing scale in the Drawing
Model to match the scale the reference in the Sheet Model is set to.
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To get the Benchmark, go to the project folder on SharePoint, under the Location and
Surveys folder Survey Controls subfolder, look for the Baseline or Control Sheets PDF or
.txt files. These documents contain the survey data, including the Benchmarks (BM).

To place a Total Bill of Material table on the sheet, see Section 5.2.3.2 below.
Preservation

Preservation projects often don’t have either Roadway or survey files to reference in the
existing bridge sounding area. To get a location sketch and provide enough information to
help the Contractor see what the surrounding conditions look like at the bridge, use
NCDOT’s GO!NC map viewer website with a hybrid view showing both road labels and
satellite imagery. Take a clip of the bridge and surrounding image creating a .jpg file to be
referenced.

Use the Raster Manager tool to insert the .jgp image into the sheet model.

Drawing - @ o -k | = ;
m Home View Annoctate Attach Analyze Curves Constraints Litilities
i v == - -
= Mone ™ | Default ((none)) - Q |_ g =3 i @
i = v = - - n Atta - PopSet
[0 =20 =0 @0 : Bplorer footk~ [6) ~ @2 i
Attributes Prirnary

il Viewase 1 - Tan Nefanl

[ Raster Manager

File > Attach > Raster
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E Raster Manager : 0 of O listed
File | Edit View Display Settings Teols Utilities
1 - E
New IR R BB BB
| Attach b G| Raster.. | —
Detach g WMS... A
Detach Al 2 WMTS...
Reload S Esri ArcGIS (TM) REST Services ...
Save As... Eﬂ From Image Server...
By WCS..
Export 3
P **§ ECWP Image Server..
Import k
e ‘? Google 20...
Batch Convert |1 Raster Grid...
Locate the .jpg file created, click Open.
pon | Screenshot 2025-12-16 091827.jpg 12/16/2025 9:19 AM IPG File I73KB
File @ Open Read-Only
Directory  + [CJ Place Interactively
@ Open Settings Dialog
File name: | Screenshot 2025-12-16 091827,jpg | ANFiles () v
Check Raster Attachment Options, and click Attach.
. Raster Attachment Options = [m] X
B..EFM
B SADEV\Manuals'OpenBridge Manual\WORKING COPIES 2025 _Updates'\Screenshot 2025-12-16 091827 jpg
Action -~ General -~
Place Interactively No Level
Color
Line Style
‘wieight
Class
Priority
Image ~ Geometry
Logical Name ‘ ‘ Geo Priority Attachment
Description
Color ~ Display Print
Tint [] [255.255.255] Views 12345678
Contrast 1] Flane Background
Erightness 1] Print Printable
Imvert Do Not Invert Display Print Gamma 1.00000
Transparency Hide Display Gamma 1.00000
Clip Show
Extended ~
Snappable Snappable
Locked L
s
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Move the Raster image as needed, the image can be selected allowing increasing or
decreasing the size by selected and dragging the corners diagonally.

FROJECT Nil.
COUNTY
STATION:

Place text using the annotation tools.

Provide the bridge coordinates using the Latitude and Longitudes from the structure
inspection report.

To place a Total Bill of Material table on the sheet, see Section 5.2.3.2 below.
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6.2.3.2 Total Bill of Material
Insert a Total Bill of Material using the Place Table tool.
Drawing Production > Tables > Place Table
Under the Seed dropdown, find the SMU_ TBOM table seed

i Place Table = >

Her

Seed:i None

4l

Table Style:
Text Style:
Active Angle:
Row Count:

Column Count:

= BUSOP

% ToOP

2 MAXLOOP

2 MAXTIME

%2 MAXPRE

%= DRE

2 [TS_QUANTITY

& ASCILOOPTS2

% FLASHER LOOP

2 MAXTIME_RRPREEMPT
%2 ToOP-Flasher

% ToOP - EV Hyb Beacon

% ToOP - PED Hyb Beacon
5 SMU_TBOM S
& SMU_BOM |

% Typical Section Legend

Edit the required number of columns to the number of pay items plus one to include the
component name.

Jﬁf Place Table -
e
Seed: S SMU_TBOM v
Table Style: MNone hd
Active Angle: | 0.0000° .

Row Count: |6

Place the table on the sheet border.
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To edit the table, select it which will open up the excel format within the DGN. Edit as an
excel table, use the excel tools on the Layout tab.

REMOVAL OF
EXISTING
STRUCTURE

LUMP SUM

BRIDGE No.

SUPERSTRUCTURE
END BENT 1

Note the font will be set to correct style and levels, do not edit it.
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6.3 GEOTECHNICAL FOUNDATION TABLE SHEETS

Geotech provides foundation recommendations in an Excel spreadsheet format where the
data is included in tables on one single sheet or multiple sheets depending on the size of the
structure. The purpose of this section is to show how to incorporate these tables into a DGN
file to be included in the structure plan set.

5.3.1 Foundation Tables Excel File

Once the Excel file has been received from GEU and saved in the project folder, open the
file, to identify which table tab(s) have been used for the recommendations and will need to
be incorporated into the DGN file.. Most likely it will look like the sheet below.

5 < o 3 v G it T v X L 0 x o 3 ® s T s VWX Y T ARI AR T MG AD T REAFTA
SUMMARY OF PILE INFORMATION/INSTALLATION SUMMARY OF PDA/PILE ORDER LENGTHS
Blank encries indicace icem v scruccure) cace icem is noc applicable co scruccure)
Pite
End Beny
Bont N,
Pilofs 25
(o9, Bant 1
Piies 1)
ETOETRITTSER B % ) 7 .
ENDGENTZ Pss T8} 25 a0t a0 pil3
ESTo P T pie gt P Forgroums ot
e ince + Factored Downdrag Load + Factored Dead Loa jominal Scour Resistance Foa
- qoi - Factored Resistance + Factored Downdrag Load + Factored Dead Load NominalScour Resistance . odbewdbennw it pl order angthebes
Dyna Factor
E DE: NFORMATION SUMMARY OF PILE ACCESSORIES
indic. s noc applicable co scruccure) (Blank encries indicate icem is not applicable to sercenre)

TSI RITS?
END BENT

oG v
SUMMARY OF DRILLED PIER TESTILG
(Blank en

H22eBase ReRe s R R EEEEES

ToTALGIY: 3 =
T Tubes o roqured TS Tomtig
SCTubo s oqual i
NOTES:
1,Tne Pl nd Dl PlerFoundaion Tables e basedon e led by a North Carolina Professional Engineer (Robert Lawrance, PE 054066) on 08-15- PILE AND DRILLED PIER
2. Total Pile Driving Equipment Setup quantity (not shown in Pile Foundation Tables) equals the number of driven piles, i.e.. the number of piles with a Required Driving Resistance. FOUNDATION
3. The Enaineer wil determine the need for PDA Testina. Permanent Steel Casina. SPTs. CSL Testina. SID Insoections and PITs when these items mav be reatired. TABLES

seesenesneepEEd YA

ssssEee

INSTRUCTIONS | PRINTING |_Piles & Drilled Piers | &

5.3.2 Turn Off the Gridlines

In the Excel file, go to the View menu, uncheck Gridlines so it doesn’t show when the
spreadsheet is imported into OBD.
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5.3.3

6.3.4

ulas Data Review View Help BLUEBEAM ProjectWise

Q Iﬁ El ] Formula Bar q Ij%!]

Zoom 100%

Break Page Custom Navigation o .
riew Layout Views %G dlines Headings
“kbook Views Show

E F G

View Gridlines

SIIMMARY O1 Show the lines between rows and 3TALL.
{Blank entri columns in the sheet to make the b StrLCu

sheet easier to read.

+ Cut-Off Estimated Scour mi @ Tell me more
+ of Pile) Pile Lenth Critical Ti Predrilling
:wvation per Pile Elevation PP Urving rie Length
T T T No Higher Resistance Redrives per Pile
Than) Elev (RDR)** per Pile Quantity Lin FT
FT TONS EACH

Link Spreadsheet Into The OBD File
Create or open the 4XX ### TIP# SMU FT## Sheet# 6digitStrID DGN file following
Chapter 2.

Setting Up the DGN

Once the DGN is created and saved in the correct folder, open the DGN and open the
“Models” dialog box.

Create a new sheet model and add the appropriate plan sheet border as described in Section
5.4.

7N\
\_/

5.3.5 Copy from The Excel File

In the Excel file, select the tables from the spreadsheet.
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PROJECT NO. BR-0094

— ROCKINGHAM COUNTY

STATION: 2063870 4.
S, DEPARTIENT OF TRANSPORTATION
NOTES: s,,m;h e
1. The Pile and Driled Pler Foundaton Tabi # 11| PILE AND DRILLED PIER
2022 e pS
2 g i o TS FOUNDATION
3.The Testina. . SPTs. CSL Testina. - TABLES
S seerv
A e N2 20 0 20 R0 =7
AL ; _—_— SHEETS

© | INSTRUCTIONS | PRINTING | Piles & Drilled Piers | (&) m

Ready T Accssiiy Investiate
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SUMMARY OF PILE INFORMATION/INSTALLATION SUMMARY OF PDA/PILE ORDER LENGTHS
(Blank entries indicate item is not applicable to structure) (Blank entries indicate item is not applicable to structure)
Driven Piles. Predilling for Piles” Drilled-In Piles. Pile Driving Analyzer (PDA) Pile Order Lengths.
Factored | Pile CutOR Scour
Resnce | (Topaf i) el W= N T | g | Prsdiing O I e e pon | T Pl order
perPile | Eiovatin | perPile | Elevaion | R ey | Longin” | Elovation Excovaion | Mot | s End Bonu arestng | tespiie | P End Bony Longih
e = E | oo Guaniy | PRI | pregingeio | 0o | oo | perpie | POrFle Bent o Sesor | een | Gy Benc o) L
ik ot LinFT .8 INCHES pIE et LinFT o e ESTor PDA
END BENT TPles 18] 125 G55 ) pil) 5 [ ENDBEnT TPies 15 ] WAVGE e T
END BENT . Pies 167125 w0321 3 20 [FEND BENT, Piles 18] MAYBE 35
a Torend TP e engihs; POA Testing. For groups of
end listed or
— esistance + Factored Downdrag Load + Factored DeadLoad .\ s oo
Dynamic Resistance Factor Scour Resistance Factor Coloma w24 v A A" $ v % 9
PILE DESIGN INFORMATION BI=O0vA-H 9NN MMARY OF PILE ACCESSORIES
(Blank encries indicate item is not applicable to structure) (sanx encries indicate item is not applicable to structure)
End Bent/ Factored |  Factored | Factored Nominal Nominal Search the menus b Steel Ple Polnis
Bent No, Axial Downdrag Dead Dynamic | Steel
Pilfs) £ Load Load Load" Resisance Resistance Sooux Rachtunce Ruknnce B PipoPlle | pie | piloTips
(e.g, “Bent 1, per Pile per Pile per Pile Factor por Pile =D Dot o X cut e Concal | poins | Required?
Piles 1.57) TONS TONS TONS TONS = d = Required? |  YES
n Required? | Redulte
ENDBENT TPles 18] 1235 060 00 I} Covh YES
END BENTZ. Pies 19] 1235 060 700 ey
:g: B Paste Options: es 18 YES
700 ey
4
3 3
Paste Special £
Insert.
SUMMARY OF DRILLED PIER INFORMATION/INSTALLATION SUMMARY OF DRILLED PIER TESTING
(Blank encries indicate item is not applicable to structure) Delete. lank entries indicate item is not applicable to structure)
Clear Contents Standard Crosshole Total Shaft
End Bent/ [l | . Minimum Drited | Ofled | Drilied Permanent ment Steel w Penetration ic | csLTube | inspection
Bent No, oMo s e Drilled Pier Pier o = o Tip Elevation 2 " Test Logging | Length Device
Piers) e stance | Cotcal | ponarration nto | Length Roquired? Not To Extend 3 (sP7) €y | oran (si0)
(e.g., "Bent 1, e FL = Rock per Pier per Pier e ‘Casing Below) w, Required? | Required?* |  Tubes) Required?
Piers 13 LinFT Lin FT ] T Filter >0 YES or Sor per Pier YES or
MAYEE MAYBE | LinfT MAYBE
T ) E0 Fil) o0 g0 Sort > 513 Ves e T o 1)
B3 Get Data from Table/R
. ® £3 New Comment - - —
F Testing is of may
{7 New Note e CSL Tues e o
ual to the drilled pier length plus 1.5 ft.
. . 9 Delete Note | i
Right click on the shaded area e
[E] Eormat Celss..
ROCKINGHAM COUNTY
and copy (or CTRL + C) STl
py N Define Name...
@ Link > DEPARTMENT OF TRANSPORTATION
NOTES "
1. The Pile and Driled Pier Foundation Tables are based on the bridge substructure design and foundation recommendations sealed by a North Carolina Professional Engineer (Robert Lawrence, PE 054066) on 08-15- PILE AND DRILLED PIER
2022.
2. Total Pile Driving Equipment Setup quantity (not shown in Pile Foundation Tables) equals the number of driven piles, i.e., the number of piles with a Required Driving Resistance. FOUNDATION
3. The Enaineer will determine the need for PDA Testin. Permanent Steel Casina. SPTs. CSL Testina. SID Insoections and PITs when these items mav be reauired. TABLES
S e pw—— SEETRD
O ool 0] & [ ove [wo] ov. | owve |
CONSIDERED FINAL UNLESS| N - —

5.3.6  Paste From Clipboard Into OBD

In the sheet model, right click and hold to access the menu and select “Paste from

Clipboard”. Then select from the pop-up menu to paste as “Link” and method “By

Corners”.

646


napierce
Stamp


NCDOT STRUCTURE MANAGEMENT OPENBRIDGE MANUAL CHAPTER 6
PGD & GD CREATION

Options
View Control »

View Control 3

Copy
Move

Scale
Rotate

Mirror

x 2o

Select Links »

Level Off
&z Open View Attributes dialog
Model Properties
Clip Volume 14
[Z] Sheet Boundary
(s View Attributes

() Select All

"y slect N Right click and hold anywhere in the
X" Select Previous sheet to access this menu and choose

%  Cut to Clipboard to “Paste from Clipboard”.
Copy to Clipboard

=

Paste from Clipboard

K Delete Element
Turn Level Off by Element

B 62 Properties

Paste as shown below:

Object: Microsoft Excel Worksheet (code)
Paste as: | Link B

Method: By Corners ~
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Make sure you select “Transparent Background”.

4% Paste OLE Object — X

Object: Microsoft Excel Worksheet (code) Click to expand! ]

Paste as: | Link ~

Method: | By Corners v /
A

D Display as icon

éTransparent Backgroundé
Rotate With View

Place the tables by corners as shown below.

PROJECT NO..

COUNTY
STATIONs.

Try to place the block to — ~---

fit within the plan sheet. @ s

Copied tables are now linked.
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_ =
e
/ __ __
7% G
77/ 7777
] 77 77
/
. _ _ _ /%/% /
- _
777 7777 7 7
v 774777 ///////; 7777
7 77 5 7 ////7?77
_ {/ _ . -
7 / -
R A T U D T U 77 I L
7777 7 7 7k
7 77 /477 7% 777 77 7 777 77 I I
77747777
7
PROJECT NO..
+ COUNTY
STATIONS.
e i
s o o
ey bt
e
o

5.3.7 Properties of the Linked Tables in OBD

Excel files linked in OBD will be live and can be updated to reflect any changes made in
the original files. Follow the steps to update links in OBD:

ﬁ Drawing v 8~ H i e v ; = [y =
File Home View Annotate Attach Analyze Utilities Drawing Aids Mesh SMU
(x) " MDL Applications - ﬁ |jt:[-jrl > Play ® Record ‘.Li
OLE Named ® Close Tool Roxes Displa Ctonvert Capture ELI! 2 V_Bf
Y~ Expressions & Connectto Browser Py . k! T test ird Manager
\ Utilities Image Macros e Desig

From the Utilities menu, click the
drop-down list of OLE.
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Z#l Drawing Mgy B E e b AL
Home View Annotate Attach Analyze Utilities

[Hl

=
e
Display Convert Capture 'I 3:| t

£ MDL Applications E4
-
W -

@ Close Tool Boxes

Connect to Browser

OLE Named
v Expressions

Insert Object lities Image

Click on “Update Links”.

ressa

tditlinke | P LEIDNEE S

&
& Updateplinks |In Tables Sheet
&
o

DDE Links

2/26/21

This action will update the values (cells) of the spreadsheet, but won’t affect the properties
or size of the linked tables.

jpent Resistance | (TopofPile) | Pilelenth | Critica | T Mt e ' | Prediling | 7w | paxmum e FNEERC | pile Exc ron PoA o
Pile(s) # Tip (Tip Driving Pile 2 Excavation | Notin Testing A
(eg. Bent 1, e Elevation perbile | Elevaion | o pigher Resistance Rearves | 100 | ElevNoto | PPHNM0  (otomor soil e Eng went Required? | TP | Testng Stond
Piles 1.57) Tham) Elev | (ROR)"perPile | Quanty | PNE | prearingelow | Ot HoleEler | perpie | horPUe or rd Quantity
[l Tons EACH FT Lin FT MAYBE EACH
[ END BENT 1 Pies 14 7 % % T 5 T [ D BENT 1Pies 18] WAVEE T
¥ 125 80321 £ 210 H ENDBENT 2 Piles 8 MAYBE £
i
- “Predriling for Piles s fequired for end betsibents with and s option for end prediling information but no prednfing lengh. EST ot POA - i on PDA testin
Factored Resistance + Factored Downdrag Load + Factored Dead Load . A Nominal Scour Resistance ‘of end bentsibents with pile order lengths based on PDA testing, the first end bentbent no. listed fc
“RDR= s Nominal Downdrag . the representative end bent/bent with the PDA.
Dynamic Resistance Factor Scour Resistance Factor
PILE DESIGN INFORMATION SUMMARY OF PILE ACCESSORIES
(Blank encries indicate item {5 not applicable to structure) (Blank encries indicate item is not applicable to structure)
Steel Pile Points.
Sento, | ma | oowdm | et oynamic Cowntrzg Romes s Gapew | mperme s
g ! Scour Resistance Resistance Bent No, Plates PipePile | Pipe Pile
Pile(s) ## Load Load Load Resistance Resistance HPile | PileTips
d - perPile Factor Pile(s) ## Required? | Cuting | Conical
(eg, "Bent1, perPie perPile perPile Factor per Pile o Points | Requi
s to) e S e lees TONS (Detault = 1.00) (eg., "Bent 1, YESor Shoes Points | o Poli | R
Piles 1.5 MAYBE | Required? | Requirea? | RO
[ END BENT 1 Ples 1 2 050 Yes Yes
[END EENT 2. Pies 1 2 050 | END BENT 1Pies 15
END BENT 2 Files 18 VEs
“Factored Dead Load is factored weight of pile above the ground fine.
GGG TOTALQTY 5
SUMMARY OF DRILLED PIER INFORMATION/INSTALLATION SUMMARY OF DRILLED PIER TESTING
(Blank encries indicace icem is not applicable to scructure) (Blank encries indicace item is not applicable to scructure)
Standard | Crosshole | Total Shatt
End Bont/ Mimmum Winimum Drilled Dnteed Orteed Peranent Permanent stee End Bent/ Penetration |  Sonic | CSLTube | Inspection e
Factored PlerTip | Required Tip [ Scour Pier Prer steel Permanent s i Integr
Bent No, Fieniiol o Drilled Pier Pier Casing Tip Elevation " BentNo, Test Logging | Length Device
pNo Resistance | Critica Length Length casing Casing Length Tes
o/ PerPier | HigherThan) | perPier | Elevation | enevationinto | Lengh | yorinson | inson Required? Eler ot To Extend per Pier Perias ) 3 Fordd 0 [
(eg., "Bent1, Tons A . e R per Pi i . Saured Casing Below) T (eg., "Bent 1, Required? | Required?* |  Tubes) Requird? | o
Plrs 137 exation lner Uner | perder | perpler | yESor n Pirs 1) Yesor | YeSor | perper | YESor et
i i MAYBE MAYBE Lin FT MAYBE
BENT 1.Piers 13 &% 7600 N 270 100 170 BENT 1_Plers 13 Yes WAYEE 108 1) 1)
“Permanent Sted Casing Length ‘evation, which ever s nigher, and the permanent casing tp elevation.
TOTAL T, 3 £
st iCSL Testing - The number of CSL
is equal to one tube per f00t of design pier diameter with atleast 4 tubes per pier. The length of eac
Tubeis equal to the drilled pier length plus 1.5 ft.
Link to: \\Dot\dfsroot01\Groups-SDCQ\DEWV\AIl Individual Folders\Samuel\OBD\Geotech Tables\NCDOT BRR NC770 Over US220 Geotechnical Foundation Tables 08-05-22.xlsm!Piles & €
+ Drilled Piers!R2C3:R67C31
Level: Default

Double click on the link border to open the linked Excel File.
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5.3.8  Multiple Links
You may link different tables or notes from separate spreadsheets on the same plan sheet.

9
N SUMMARY OF PILE INFORMATION/INSTALLATION SUMMARY OF PDA/PILE ORDER LENGTHS
(Blank encrics indicace icem & noc applicable co scrucare) (Blank encrics indicace icem & noc applicable co scructre)
Onven Pies prtring or Pes Dt n s PieDving Anaaer PO PieOrterLengns
enanen » u . oot
it | poiiimes | Gopotow | plovem | crvew | Moee | Reaues T prgoning | U0 | g [ Ple | PEC | pyac o o | Tow pieOrter
Plos a8 Pl Elevation er Plle Elevation [ 11010 Diving Pie Length oo Predriling Excavation ot In Soil End Bent/ Testing Test Pile. oA End Bent/ Length
g T o pers on | ohione | possimcs | reaes  LOSN | glenorro | PR | Gt |G o o oy | TP | 1o S e
s 15 o tov | DR parpe | Oumy 0o | pramibsow | (00 | Goebie | porpie | 0P Voo |t | O ) .
T TONS EACH T T UnfFT MAYBE EACH o
% ) ) 20 % T TEDER meta] e [ B I
; ozt iy | | I il e !
T T Il T T
i i 1 i i
+] e Forgows
. + Facored bowndrag Load + . . NominalScour Resstance o rie o forcach g
"ROR Dynamic Resistance Factor Scour Resistance Factor fhers ndbentbent wih the FOA
PILE DESIGN INFORMATION SUMMARY OF PILE ACCESSORIES
(Blank encries indicate icem s not applicable co seruceure) (Blank encries indicae icem (s not applicable ¢o scruceure)
St e pois
P e Woma
Nomaa seour enape Aporie
Bentho, Waa | Oowdns | Do oynamc Downirog
Pie) Loaa 0 Lot Resonen frosed scour Resistance Resistance e, potes | Poopie | Boedle | s | pioTis
o Tontt | pupie | pubi | permie Focor el porete L, oL utng | Conl | i | Reguina?
Piea 15 Tons Tons Tons Tons 5. St vt | oy | o | v | e
E Ry ) gy s | s
b e i 100 0 s e 10
1 10 _EIDGAN2 bl 0 ves
()
i 103
Focored e
TorLary] T
SUMMARY OF DRILLED PIER INFORMATION/INSTALLATION SUMMARY OF DRILLED PIER TESTING
(Blank encrics indicace icem o noc applicsble co scructn (Blank encries indicace icem is noc applicable co struceure)
Sumas | Cosiol | Tout
o wes  Dwes |  pemment pre
Enagen i oo peraent st Coageny | punstmon | Sowe | CSLTube .nmn
Bent No, factored PrrTh | ReauirdTip - Soour Driled Prer Pier P pler St Casing Tip Elevation Rermnent Stet Bent No. Test Logging | Lengt Integrt
Ressmc | (Tpho | Rossimes | Couca Logn  Lagn Caing g Lang e
) o || Toho | e | ot | pvparsinmio | tmgn | Lmol  tewd | cmno G ot ToE xnd g e P9 s e I o I T
g et urtler | HoheeThan) | - oo o | Modpeper | perper | NellSal  insel | Reaures Cosing Stow s o B, | Roquma | Roguresze | Tub Rz | O
ey o e T | perver perie sor i [EXE) Visor | YeSor | pecpar | | visor | Relued
wave | e | U | e
T - s = ! - TN T T - Ty ©
T T T
T T T
T T T
oG] =
s
Tube s o0t 0 he i i ongh s 150
PROJECT NO.
= COUNTY
STATIONs
I DEPARTUENT OF TRANSPORTATION

E
N SUMMARY OF PILE INFORMATION/INSTALLATION SUMMARY OF PDA/PILE ORDER LENGTHS
(Blank encrics indicace icem fo nok spplicable ¢ serucure) (Blank encries indicace icem o not 3pplicable co scruccare)
orven s Prtring o Pes” Orledn s PheDing Anaaer(POA) PrcouerLengns
Enapen
Sentho | gocgnce | (Gopotowe | Peecsmn | cro | Morle | Reaima T g | PO | g | Pl | PEC | g oon pon | Tow pas Ot
Plets | “wbie | 'cloton | perplo | lwaion | TP | Dveg B B el T ) Enanens Teing | e | POA £nd gent Loy
ey Tous " " | Tt | wonyparie | oy Ol »‘m.. eow o | Somte | oo | Bt perto e | e | S pertnaty) L7
il ToNs eac T neHes T (A Avee ” EAcH Exforroa
r %% C 7o o T I Eomrmn] e T I
i nar Z0 I I A0 S 2 e 8 avee !
T T Il
1 i T
+] = Forgoume
ok + Factored Downdrag Load 1 . , Nominal Scour Resistance Smamaubes i s ang e
Tynamic Resistance Factar Sistance Factor
PILE DESIGN INFORMATION SUMMARY OF PILE ACCESSORIES
(Blank encries indicace icem is noc pplicable €0 scruccure) (Blank encries indicace icem is not applicsble to serucare)
Enape facuma | rocoms | Factoma omas
oy o | omeama opnac Covmina oed, el tosew | opeme s
PieEs Lood Load Loat Resisnce. Resistnce i Reistance e Y o Pl | PieTis
g, e pucle | pubi | perie Facor oo Pl parei U loss | R Poms | Requrea?
Fiais Tons Tous Tous Tons g Bt | e o | S
T - ) g
108012 Pl 1011 w0 100 €060t 1P 18
(i DGR 2 pies 16 e
o0
T
oG] z
SUMMARY OF DRILLED PIER INFORMATION/INSTALLATION S 'Y OF DRILLED PIER TESTING
(Blank encries indicace icem is not applicable to seruceure) (Blank encries indicace icem s not applicable co sertccure)
suam | cosos | Tom Snan
Enanen racoma | S| e o | v | Oled  Onted | pemonant pomanent st . Enasow | ponion | Somc | CSUTube | mpecson | | Ple
Gniho, | focond | PaTD | RewnaTo | Sour | onses per | P P St Coung Tl Eovaton Femnent St Gentho, Tt | oogmo | Teom | Dencs s
Pty 54 oasmes || ol | Rossumce | ctl | pvocraoniio | Lo | Sn08 Lwon | cono et Toasnd g Long Pl 7 o | e | dom | s -
g Bt rrtec | Mgsertum) | oy on | Rk por porpi | Nollnsol insol | Reaures Coning Baiom (s o Bt | o | R | T | fewrez | O
Prrst ) g tnrr Tnfr | perber pamer | xtsor T st 37 Visor | Yesor | peper | ¥ESor g
vt | e | eer | e
T T T —— I T E wE | w® w
t f
T T
TorALarY] =
et
T s a0t 0 e s e gt s 151
Link to: \\Dot\dfsroot01\Groups-SDCC\DEWV\AIl Individual Folders\Samue\OBD\Geotech Tables\NCDOT BRR NC770 Over US220 Geotechnical Foundation Tables 08-05-22.xlsm!Piles &
Drilled Piers!R2C3:R67C31 COUNTY
+ |
1 Level: Default
NQlEﬁ
Foundation Tabl ed Engneer (Ruberl Lawrence, PE 054066) on 08-15.2022. P——
2 To Pl D Ecupment Setupauarity (e Snow 1 e Founaton Table) oo nurs e les L. o of pleswh Reueed ring Ressan DEPARTMENT OF  TRANSPORTATION
"} The Engineer will determine the need for PDA Testing, Permanent Steel Casing, SPTs, CSL Test -

Any part of the spreadsheet can be linked as a separate link on this plan sheet. Remember to

add the needed Foundation Notes from the SMU Notes tab in OBD.
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5.3.9

Edit Link Properties

You may resize the tables either by adjusting the handles/borders or by changing the scale

in properties as shown below:

SUMMARY OF PILE INFORMATION/INSTALLATION
(Blank encries indicace icem appt JRoS—

SUMMARY OF PDA/PILE ORDER LENGTHS
(Blank dicae icem - uxe)

Drtlesn s

Pl oter Lengtns

e

Tubs s vl 010

i io kngth s .55

to adjust the size.

NOTES:

1 Foundation
2. Total Ple Dring Equipment Setup quanity (not shown in Pie Foundation Tables) equals the
ineer 9, SPT:

Caroina @
e of chven pies, e, the numbex of pies with a Required Driving Resistance
D P

3 The Engi s, CSL Tesl)

1 Lawrence,

152022

PROJECT NO..
COUNTY

Use these handles

STATION:

SHEET _0F _

Hover over the table border to
access the properties menu.

Update the scale to 1:1 or as

deemed fit.

. -
T
e

o
T e

Element Des«< Link to: WDot\dfsroq
Level Default

Color o
Line Style o
Weight o]
Class Primary
Template {(None)
Transparency O
Priority o

Transparent Yes
View Rotatior View Dependent

Aspect Ratio No

Scale X 1.00000
Scalg 1.00000

== 2" 6.47198630" //4%//
Size Y 1" 2 92350220" -

T

7
Model Fdn Tables Sheel 77+~ """
Last Modified 5/16/2023 12:224C 2222202
Snappable Not Snappable S

o
o

2
o §
- -

e

I

Modified Modified

New New '
Locked Unlocked > /_//"” %
Display Style (From View Display %%/4//4%
ElementID 3770 > //y
Range Low 0" 1.68600000",0" €

Range High 2' 8.15880000",1" €

Size 156
Linkages
XAttributes

_

I s

If you forget to select Transparent Background, you may change that from properties by

choosing YES for Transparent.
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Element Dest Link to: WDoltdisro

Level Default

Color 0

Line Style 0

Weight 0

Class Primary Transparent
Template (None)

Transparency 0
P 0

Yes

Aspect Ratio No
Scale X 0.94892

ScaleY 0.94892

SizeX 2" 4 91539063"
Size Y 1" 2.16125270°
Model Fdn Tables Sheet

Last Modified S5/16/2023 12:13:1C
Snappable  Not Snappable
Modified Not Modified
Mew New

Locked Unlocked
Display {From View Dis,

Element D 3765
> Range Low 0'2.00520000",0° €
> Range High 2" 6.92160000",1" €

Size 156
Linkages 2
STATION XAfiributes 0
w

NOTE: To see the transparent background after changing the properties of the linked file,
you may need to close the OBD file and reopen it.
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CRAPLET 7.8 7-1
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712 N0 R0AAWAY TItIe SHEEL.........ouuvvirmrvirrriiriiicriiceriiciiesiie it 7-5
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71 TITLE SHEET

A title sheet is used to provide project information including the project number, location, type of work, vicinity
map, project map, project length, and roadway/traffic design data. A title sheet can be created one of two ways,
either by referencing the Roadway title sheet or creating a new title sheet using the SMU title sheet cell. For
required title sheet content, refer to Chapter 1 of the NCDOT Structures Management Design Manual.

111 Roadway Title Sheet

Create a title sheet DGN following the file naming convention in Chapter 2. Once the DGN has been created, go to
the Home tab > Primary ribbon > Attach Tools > References

2 [Draving @ o"E B ' E

m Home View Annotate Attach Analyze Utilities

ids Mesh SMU

= L =3 A
Mone ™ || Scratch_Level_3 ((none)) = | | - @ * =
= a .o :

I L
= = = = - Explorer Attach  — PopSet | Element
E : =0 =0 @0 2 Toals ~ ftﬁ N %‘ N Selection

Attributes Primary Selecti

Tools | Properties

Boundaries ~

Detach
=etac Model Description Logical Crientation Presentation  [=] oj k i
Detach All

Reload

Reload All

Exchange

Open in New Session

Activate

Deactivate
Rotation | -17.4207°

B 5 Z|0:0
Scale : |:| E l:‘ £ I:IL_ Nested Attachments: ~*  Mesting Depth: | 99 Display Overrides: <

Rotate ¥ Georeferenced: -

Move

k

Find and attach the Roadway title sheet into the default model.
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Alert X

Selected file(s) do not belong to the active WorkSet. Do you want to
continue?

[J Do not display again.

The WorkSet for the referenced file is not SMU’s, so click “OK” to continue.

Reference Attachment Properties for ..\BR-0093_rdy_TSH.dgn X

File Name:  ..\Roadway\BR-0093_rdy_T5H.dgn
Full Path: ..\NCLUG\ER-0093\Roadway\BR-0093_rdy_T5H.dgn
Meodel:  Default -
Logical Mame:
Description: | Master Model

Orientation:
View Description
Coincident Aligned with Master File
Coincident - World Global Origin aligned with Master File
Geographic - AEC Transform Calculated Transform, max error 1.031e-05"
Geographic - Reprojected Reproject reference data to Master GCS

Standard Views
Saved Views
Mamed Boundaries (none)

Detail Scale: 1"=50" -

Scale (Master:Ref): | 1.000000000 ;| 1.000000000
MNamed Group: -
Revision: -
Level: -

Mested Attachments:  Live Nesting * Mesting Depth: | 99

Display Overrides:  Allow hd
Mew Level Display:  Use MS_REF_MNEWLEVELDISPLAY Cor
Global Line5tyle Scale:  Master hd
Synchronize View:  Volume Only -

Toggles
Bl 2 - <[ = ]

ancel

Set the orientation to “Coincident-World” and click “OK”
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Fit the view.

Drawing v [E iHl-,_,gEE ;LQ' =

File Home View Annctate Attach Analyze Litilities Drawing Aids Mesh SMU

g N
M || Default N
= Mone ault ((nonej) Q r & - .ﬂ] @

: «|[= | [= = = ~ Explorer Attach PopSet  Element
E 0 = 0 == 0 g 0 - P Tools = (35} bl @ Selection
Attributes . N\ Primary Seled

m View 1 - Top, Default
E - b2 LLRONY HoREE&EHTN

Use the Place Named Boundary tool to create the drawing and sheet models.
View tab > Named Boundaries ribbon > Place Named Boundary Tool > By 2 Points

Drawing * @ S H l'-_C; Exlf: - ’ Lgl B ADE ridgeDlesic

Home View Annotate Attach Analyze Utilities Drawing Aids Mesh SMU

r= @ & O /@_éQ SBB-S -xﬁ’ v 4 @éﬂ‘*
@z ' £ » e -PERE O Ll P
View Igr IE Window Zoom  Fit Lens Place . Place Clip
Attributes Dlspla}r tyle Dlspla)r ule Area Out  View Sjl @ = @ = éﬂ Type™ Camera @& MNamed Boundary Volume 3
Presentation I Tools Camera Marmed Boundaries = Clip

ﬁ Place Mamed Boundary

Description:

=

Group: (Mone) -
B Create Drawing

Using an SMU Scratch Level, place a boundary by two points around the plan sheet.
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Create a Sheet Model.
Create Drawing *
Mame: | Title
Drawing 5eed: (none) -
View Type:  General e
Discipline:
Purpose:
[] Create Drawing Model
Seed Model: | 5eed2D - English Drawing.dgn, 20 English D
Filename: | (Active File)
A FyllSize 1= 1 I\/\ -
B Create Sheet Model
Seed Model: | SMU_Seed2D - Sheet.dgn, Design Sheet AN
OJ Filename: | (Active File)
Sheets:  (Mew) -
2 Full Size 1= 1 -
Drawing Boundary:  (Mew) -
Detail Scale:  1"=200" (Fit View to Sheet Boundary) -
Visible Edges: Diynamic -

[] Add To Sheet Index

[ Make Sheet Coincident
Replicate Drawing in Sheet File

B Open Model

Cancel

In the sheet model, text and other non-relevant content can either be masked or levels turned off, new text can be
placed in the drawing model as needed.

Mame Model N\ |
[0 Default Wp Defaukt  [¥
[CI Title Views [ Title
O - - & - [T itte views a=1l0 AENBARAKE= @l%'_

it View = Select view to fit

-4
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Right click > Turn Level Off by Element

Options

View Control 3

View Control 3

Copy
Maove
Scale
. Rotate

Mirror

Select Links 3

Level Off
[G2 Open View Attributes dialog
Meodel Properties
Clip Volume 3
[Ga View Attributes

0 Select Same Type and Size
s Select Same Type
51 Select All
Select None

¥ Select Previous

Cut to Clipboard
Copy to Clipboard

[, Paste from Clipboard
3 Delete Element

| Turn Level Off by Element \

@ Properties

Using the tool, then select elements to be turned off and replaced with what is needed for the structures portion of
the project.

Note copying the Roadway title sheet can lead to making the file read only.

7.1.2 No Roadway Title Sheet

Some projects, such as a bridge preservation project or an in-kind timber bridge replacement project, don’t always
have a roadway title sheet and need one created.

Create a title sheet DGN following the file naming convention in Chapter 2. Once the DGN has been created, use
the steps found in Section 3.7.1.3 to create a sheet model.

The SMU Title Sheet is available as a cell. In the sheet model, go to the Annotate tab > Cells ribbon > Place
Active Cell tool > Active Cell

Drawing @ o -dE B L = k: idgeDesigner\NCLUG\BR-0093\Structur
m Home View Annotate Attach Analyze Utilities Drawing Aids Mesh SMU

B % % 0= me §R AR of o 5 %
A A 1 F o af /-A E t |Z . O L:l |_v|( H Le A < # \ X pa p
Place Edit Change Text Place Place Dimension H oo e Place  Style Section @ Place % Hatch - Label .
Text Text Attributes .~ 7 MNote Label Element o Hi v il Table Manager Callout *° pf  ActiveCell + 7 Area =7 Rﬁ ™ | Terrain Contours @ 7
Text Il Motes Dimensioning ] Tables Detailing ™ Cells P Patterns Terrain Model
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g%:f.'-:fi:: e Cell —
Active Cell:
Active Angle: | 0.0000° =
X Scale: | 1.000000 _ﬁ
¥ Scale: | 1.000000 L1
[] Place as Shared Cell
B True Scale
| Mirror:  Horizontal ~
[] Interactive: Scale and Rotate =
O Flatten: Top -
Scale
] Multi-line Offsets
B Dimension Values
B Annotations
[ Association
File> SMU_Annotation cell library.
% Cell Library: [NONE]
File
Attach File... W
;ttach Folder.. Description
Detach
Compress
AutoUpdate 3

LANCDOT_Structures\Standards' cell\dculvert.cel
LAStandardshcellMCDOT SMU Sheet Border.cel
WAMCDOT_Structuresh\Standardsh cell\gcubvert.cel
LAMNCDOT_Structuresh Standards' cell\sculvert.cel
LAStandardstcellSMU_3D Cells.cel
LAStandardsh cellSMU_Abutments.cel

| WAStandardsh cellSMU_Annotation.cel k
wAStandardshcell\SMU_Bearings.cel
wAStandardscelhSMU_CrossFrames.cel
LANCDOT_Structures\Standardsh cel\SMU_Deck.cel
.Aastandards\celhSMU_Girders.cel
LAStandardshcelhSMU_PE_Seals.cel
LAMNCDOT_Structuresh Standards cel SMU_Piers.cel
LAMNCDOT_Structuresh Standards' cell', SMU_PRR.cel
LAStandardsh cellSMU_Retrofit.cel
LAStandardshcell\structures_ncbdsedetails.cel
LANCDOT_Structures\Standards' cell\tculvert.cel

Lles
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Find the “Title Sheet” cell and place it within the ANCI-D sheet print border.
-¢- Cell Library: [S:\Share\OBD2023\.\5MU_Annotation.cel] = -
File
- - e —
23 ¥ X ©O0B0 Ll
e Mame Description
B2 SEALBOX LIsT
B2 SECSYM DRAFT - — %
§x  SECSYM - Copy-1 DRAFT = |-
& SN LIsT
B SN2 LIST +
B2 STOMNE PATTERM PATTERNS
[ ==  TITLE SHEET N LIST |
& TOTAL BILL OF MATERIAL FOR CORED SLAB LIST
S22 TOTAL BILL OF MATERIAL FOR PRESTRESSED GIRDER LIST =
2 WORKPOINT DRAFT e —

Edit the placed title sheet as needed, note it might need to be dropped to edit.

7.2 INDEX SHEET

Create an index sheet DGN following the file naming convention in Chapter 2. Once the DGN has been created, use
the steps found in Section 3.7.1.3 to create a sheet model.

The SMU Index Sheet is available as a cell. In the sheet model, go to the Annotate tab > Cells ribbon > Place
Active Cell tool > Active Cell

Drawing @ Sl B | = k. idgeDesigner\NCLUG\BR-0003\Structur
m Home View Annotate Attach Analyze Utilities Drawing Aids Mesh SMU

p s — e e - .
A B f'; v /_A BEX |T| == 7 @ g}»’. ‘_e ,e o= ) [ /‘ﬂ/ 25
As k.o O e 20 & G 3
Place Edit Change Text A Place Place = Dimension v H o e Place  Style Section P Place * Hatch Label P
Text Text Attributes .~ 7 MNote Label Element o Wi i Table Manager Callout *° pf  ActiveCell + 7 Area =7 "~ Terrain Contours 88 7
Text Il Motes Dimensioning ] Tables Detailing ™ Cells P Patterns Terrain Model
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g%:f.'-:fi:: e Cell —
Active Cell:
Active Angle: | 0.0000° =
X Scale: | 1.000000 _ﬁ
¥ Scale: | 1.000000 L
[] Place as Shared Cell
A
B True Scale
| Mirror:  Horizontal ~
[] Interactive: Scale and Rotate =
O Flatten: Top -
Scale
] Multi-line Offsets
B Dimension Values
B Annotations
[ Association
File> SMU_Annotation cell library.
4 Kell Library: [NOMNE] — *

Lles

Attach File...
Attach Folder...
Detach

Description

Compress

AutoUpdate »

LANCDOT_Structures\Standardshcell\dculvert.cel
LAStandardshcellNCDOT SMU Sheet Border.cel

WAMCDOT_Structuresh\Standardsh cell\geubvert.cel
LAMNCDOT_Structuresh Standards' cell\sculvert.cel

LAStandardstcellSMU_3D Cells.cel

LAStandardsh cellSMU_Abutments.cel [\/
| WAStandardsh cellSMU_Annotation.cel k

WAStandardshcellSMU_Bearings. cel f

wAStandardscelhSMU_CrossFrames.cel
LANCDOT_Structures\Standardsh cel\SMU_Deck.cel
.Aastandards\celhSMU_Girders.cel
LAStandardshcelhSMU_PE_Seals.cel
LAMNCDOT_Structuresh Standards cel SMU_Piers.cel
LAMNCDOT_Structuresh Standards' cell', SMU_PRR.cel
LAStandardsh cellSMU_Retrofit.cel
LAStandardshcell\structures_ncbdsedetails.cel
LANCDOT_Structures\Standards' cell\tculvert.cel
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Find the “Index Sheet” cell and place it within the ANCI-D sheet print border.

File
-
03 Y X o6 _1]eg
: Mame Description
%  DOUBLE ARROWHEAD DRAFT
% ECOMPUTATION SHEET PCG ENG
%  ECOMPUTATION SHEET STL ENG
% EARTH PATTERM PATTERMS
%  GRAVEL PATTERN PATTERMS
| == INDEXSHEET e LIST |
B3 IMDEX TABLE N\ MISC
g LT Diraft
&= NCSYMBOL1 DRAFT
%2  NORTH ARROW SYMBOL DRAFT
[ DRFI IBAARY DI AKMES MOTES NMRAFT

Edit the placed index sheet as needed, note it might need to be dropped to edit.
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7.3 SUPERSTRUCTURE SHEETS
Superstructure sheets include the typical section throughout the superstructure, plan of spans, bridge framing plan,
girder/beam details, diaphragm details, expansion joint details, barrier rails details, and bearing detail sheets. For
detailed guidance on what is required in those plan sheets, see Chapter 6 of the SMU Design Manual.
Use SMU’s Standard Plans as appropriate, following the steps in Section 6.5.
13.1 2D Drawings
Create a DGN for each superstructure plan sheet to be drawn following the file naming convention in Chapter 2.
Once the DGN has been created, draw the superstructure elements full scale 1:1 in the Design (default) Model, and
dimensioned in the Drawing Model, with final plan sheet assembly in the Sheet Model.
Superstructure sheets will commonly use the “Design Plan Profile” or “PRR Plan Profile” SMU borders in the Sheet
Model.
Use the SMU Element Templates to match the corresponding line styles, weights, levels, features, and material
properties to the elements being drawn.
Once the elements are drawn in the Design Model, use the place named bound tool as follows to create the Drawing
and Sheet Models.
View > Named Boundaries > Place Named Boundary
Drawing v A H'_::;EE: - QJ;J s C:\

m Home View Annotate Attach Analyze Litilities Drawing Aids Mesh SMU

& @ R PCIETT @y

AN 4 B-ME R
....... e
View Applgr Applﬁ Window Zoom  Fit & Lens  place Place
Attributes Display Style Display Rule  Area  Out  View S} @ = @ = &Y Type™ Camera & Named Boundary W
Presentation G Tools Camera Mamed Boundaries =

w View 1 - Top, Default
M -@g-b- 4 PLPUOOQN HHOUREEE &T X

S S .
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Use the By 2 Points tool

J?A
AT & /OO~

Name: | Typical Section

Description:

B &

Group:  (Mong) -
Create Drawing

Place the fence around the superstructure element to be placed on the plan sheet.

XD g /\I]:I P

Neme: | Typical Section

To see properties sor
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Create the Drawing Model and Sheet Model

Name:
Drawing Seed:
View Type:
Discipline:

Purpose:

Seed Model:

O Filename:

A
]

Visible Edges:

Seed Model:
] Filename:

Sheets:
A

[
Drawing Boundary:
Detail Scale:

Typical Section
(none)

Section

B Create Drawing Model

Seed2D - English Drawing.dgn, D English D

(Active File)
Full Size 1 =1
Dynamic

B Create Sheet Model

SMU_5eed2D - Sheet.dgn, Desi

(Active File)
(Mew)

Full Size 1 =1
(Mew)

5/8"=1"-0" (Fit Yiew to Sheet Boundary)

] Add To Sheet Index
[C] Make Sheet Coincident

Replicate Drawing in Sheet File

B Open Model

Sheet AN!

- Note: If a Sheet Model has already been
hd created for the DGN, use the drop down to
select the sheet model you want the drawing
to appear on.

- The detail scale is auto generated trying to fit
& the fenced area into the pre-determined box
on the SMU plan sheet. This can be adjusted

later if need be.

Cancel
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The placed named boundary item can be moved and scaled up or down on the plan sheet using the References tool.

B| References (2 of 2 unique, 2 displayed) — *
Tools  Properties |
ErRygsy &R 5 e fh 08 (@) 3 HilteMode: Bondarie

. Slet ' 3 File Name Model Description Logical M Presentation  Visible Edges =] oj

[ + .M\2023 WorkSpace... Typical Section Typical Section Typical Section [ Wireframe Wireframe

N

Scale | 1.000000000 : | 19.200000000 Rotation | 0° Offset X | -110664:2,12812775 ¥ | -38238:0.01927200
IE f_3| ] g E Mested Attachments:  Live Nesting ¥  Mesting Depth: | 99 Display Overrides:  Allow =
MNew Level Display: Config Variable + | Georeferenced: Mo A

Once the element s at the scale that works for the plan sheet, the element can be annotated in the Drawing Model.
Note, set the drawing scale in the Drawing Model to the scale used for the placed named boundary in the Sheet

Model.
Mame Model
" Default Wiy Default
l_[_,||:|Tj,r|:|ir:al Section [Sheet] Views ET}rpical Section [Sheet]
l-|||-_,:|T3,r|:|ir:al Section Views [} Typical Section

@ + () ~ &5 ~ [© Typical Section [She -\l 2]2]4]s]s|7]e]

Elernent Selection = |dentify element to add to set

In the Drawing Model, detail reinforcing steel and annotate the drawing.

In the Sheet Model, place notes using the SMU NOTES app and detail cells.
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7.3.2 3D Models to 2D Plans

Use the 3D model DGN created following the steps laid out in Chapter 7 to create a 3D structure model. Once the
3D structure model has been created, a DGN will need to be created for each required 2D superstructure plan sheet.

Typical Section

To create a 2D typical section view from the 3D model, use the Typical Section tool.

Reports and Drawings > Drawings > Typical Section

OpenBridge Modeler * 8- Hl-._'L" e - f = = S\
m Home Civil Utilities Reports and Drawings View Collaborate

Deck  « Camber ==
== By o : }}i\g ir| | . i T
JE Beamn 7] Pier = -ABC
Cluantities  Input . Dynamic Settings Substructure Typical Place Mamed Adjust
Report  Report ':E Bearing View By Station Section Mamed Boundary Boundaries Profile Named
Bridge Reporting Drawings

Select the alignment

Alignment

plexx Element: L
Q\ M Feature: AlignmentiNCOOT\ProptLG_Centerline
*, \\ Active Profile: L Line

\__ Level: P_NCDOT_Honzontal_Alignment {(none))
B Ref 1 (Alignment\BR-0168_RDY_ALG_L .dgn)

b}

%

MNamed Boundary:
L-1: 21+35.8549

|re?

=T T T T T B Y T | | | Ir-=<1l
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Create Drawing

Mame:
Drawing Seed:
View Type:
Discipline:

Purpose:

Seed Model:

A
[

Visible Edges:

Seed Model:
Filename:

Sheets:
A
=

Drawing Boundary:

Filename:

Section

SMU Section-Vert -
Section

SMU

Section View

Create Drawing Model
SMU_Drawing_Callout_Seed.dgnlib, SMU Se

[Active File)
1/4"=1'-0" -
Dynamic A

Create Sheet Model

SMU_Drawing_Callout_Seed.dghlib, SMU Se
[Active File)
(Mew) i
Full 5ize 1=1 -
(Mew) <
"=50" (Fit View to Sheet Boundary) -
(] Add To Sheet Index

Make Sheet Coincident

Replicate Drawing in Sheet File
Open Model

oK Cancel
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|
]
PREEET O,
+ b LT
=

K| References (2 of 2 unique, 2 displayed) — *
Tools  Properties
E_E - E §(, B ¥ § ¢ g aj E:lifi Fj gd L:D *] Hilite Mode:  Boundaries
. Slet ' 3 File Name Model Description Logical Qrientati esentation  Visible Edges =] oj .
[ + .M\2023 WorkSpace... Typical Section Typical Section Typical Section N Wireframe Wireframe P

Scale | 1.000000000 : | 19.200000000 Rotation | 0° Offset X | -110664:2,12812775 ¥ | -38238:0.01927200
IE ':;—, ¥, ¥ ] ] E Mested Attachments:  Live Nesting ¥  Mesting Depth: | 99 Display Overrides:  Allow =
MNew Level Display: Config Variable + | Georeferenced: Mo A

Once the element is at the scale that works for the plan sheet, the element can be annotated in the Drawing Model.
Note, set the drawing scale in the Drawing Model to the scale used for the placed named boundary in the Sheet
Model.
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Mame Model
[ Default Ty Default
l_[_,||:|T3,rr.li|:a| Section [Sheet] Views [ 3 Typical Section [Sheet]
l_[_,||:|T3,r|::-ir_al Section Views Y Typical Section
& ~ () ~ & ~ [E ypicarsection (she ~)| 7 | 2 [3[4]5]6 72" o

Element Selection » |dentify element to add to set

In the Drawing Model, detail reinforcing steel and annotate the drawing.

In the Sheet Model, place notes using the SMU NOTES app and detail cells.
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7.4 SUBSTRUCTURE SHEETS

Substructure sheets detail end bent caps, bent caps, columns, piles, drilled piers, footings, pile caps, and wing walls.
For detailed guidance on what is required in substructure plan sheets, see chapter 7 of the SMU Design Manual.

Use SMU’s Standard Plans as appropriate, following the steps in Section 6.5.

74.1 2D Drawings

Substructure elements should be drawn full scale 1:1 in the Design Model, and dimensioned in the Drawing Model,
with final plan sheet assembly in the Sheet Model. Substructure sheets will commonly use the “Design Plan Profile”
or “PRR Plan Profile” SMU borders in the Sheet Model. Use the SMU Element Templates to match the
corresponding line styles, weights, levels, features, and material properties to the elements being drawn. Use
SMU’s Standard Plans as appropriate, following the steps in Section 5.12.

Substructure sheets will commonly use the “Design Plan Profile” or “PRR Plan Profile” SMU borders in the Sheet
Model.

Use the SMU Element Templates to match the corresponding line styles, weights, levels, features, and material
properties to the elements being drawn.

Once the elements are drawn in the Design Model, use the place named bound tool as follows to create the Drawing
and Sheet Models.

View > Named Boundaries > Place Named Boundary

Drawing v | @~ H l-._rg EE *= v ; .Eh = A
Home View Annctate Attach Analyze Utilities Drawing Aids Mesh sMuU
. r|l N
M~ & 3 f[d 9YEBE -7 g @ r
e ©! ¥ E -0 E R = iCH ‘&? [

View pl R“Zf.l-r;.d-;w Zoom  Fit - Lens Place Place
Attributes DI5p|E}fg’t_‘,f|E D|5p|ay£ule Area  Cut  View & Q E@El @0 TypeT Camera g MNamed Boundary W

Presentation [ Tools Camera Mamed Boundaries =

o View 1- Top, Default
2GR -b- 2 PRPOCAD HORER IV

S = il
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Use the By 2 Points tool

ﬁ Place Mamed Boundary

AT gy KD
Abuiment Plan

Description:

-

Group: (Mone)
B Create

i

Drawing

Place the fence around the substructure element to be placed on the plan sheet.

Create Drawing

Name: | Abutment Plan

View Type:  General
Discipline:
Purpose:
B Create Drawing Model
Seed Model: | Seed2D - English Drawing.dgn, 2D English D

O Filename: | (Active File)
B FullSize 1=1 -
Visible Edges:  Dynamic -

B Create Sheet Model
Seed Model: | SMU_5eed2D - Sheet.dgn, Deslgn Sheet AN!

O Filename: | (Active File)
Sheets: (New) -
A Full Size 1= 1 -
Drawing Boundary: (New) -
Detail Scale: 7/16"=1"-0" (Fit View to Sheet Boundary) -

[J Add To Sheet Index
[[J Make Sheet Coincident
Replicate Drawing in Sheet File

B Open Model

Note: If a Sheet Model has already been
created for the DGN, use the drop down to
select the sheet model you want the drawing
to appear on.

The detail scale is auto generated trying to fit
& the fenced area into the pre-determined box
on the SMU plan sheet. This can be adjusted
later if need be.
Cancel

u
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The placed named boundary item can be moved and scaled up or down on the plan sheet using the References tool.

[B) References [46 of 46 unique, 5 displayed)

N

Tools  Properties

Erlygs &R0 A » 3 93 (@ 31 Highlight Mode: Boundaries = |

Slot > 3 File Name Model Description Logical Presentation  Visible Edges [NV W
[ + SADEWO igner\NAP_2024TestFiledgn b Plan  Ab Plan Ab Plan Wireframe  Wireframe R
Scale [ 1.000000000 || 27428571000 | Rotation | 0 | Offset X | 26 15/16 |¥[-071/8 |

EIN = FE]EE] - L& e ) 2 B = 7 Nested Attachments: | Live Nesting ~ | Nesting Depth: Display Overrides: Allow ~  New Level Display: Config Variable ~ |

Georeferenced: Mo

Once the element is at the scale that works for the plan sheet, the element can be annotated in the Drawing Model.
Note, set the drawing scale in the Drawing Model to the scale used for the placed named boundary in the Sheet
Model.
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Mame Model
[ Default I Default
l|-__,Ih:|J'l'xl::lutrr1n.=-_r'|tF'Iar1 [Sheet] Views Eﬁxbutment Plan [Sheet]
l;___,I'ﬂ,"l'xl;:u.ltrnlentF'Iar1 Yiews Eﬁkhutment Plan

In the Drawing Model, detail reinforcing steel and annotate the drawing.

In the Sheet Model, place notes using the SMU NOTES app and detail cells.

7.4.2 3D Models to 2D Plans

Use the 3D model DGN created following the steps laid out in Chapter 7 to create a 3D structure model. Once the
3D structure model has been created, a DGN will need to be created for each required 2D superstructure plan sheet.

Reports and Drawings > Drawings > Substructure

L] @ensndge Modeler MIERE=]= | N =R 5:\..\OpenBridgeDesigner\NAP_2024TestF
m Heome Civil Utilities Reports and Drawings Drawing Production Vi orate Help
Deck = - ==
== ) Ao A =g prs 7 i
0} Beam ] Pier E—— Lo -ABC
Quantities| Input ) Dynamic Settings  Steel  Substructure Typical Place Named Adjust
Report |Report CE Bearing View By Station Elevation Section Mamed Boundary Boundaries Profile Named Bo...
Bridge Reporting Drawings

Select the substructure item, and accept the selection.

)

femY
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Create Drawing *

Drawing Seed:  SMU Section-Vert -

View Type: Section
Discipline:  SMU
Purpose:  Section View

@ Create Drawing Model
Seed Model: | SMU_Drawing Callout Seed.dgnlib, SMU Se |

O Filename: | (Active File) e B
&, [4=1-0" -
Visible Edges:  Dynamic v

@ Create Sheet Model
Seed Model: | SMU_Drawing_Callout_Seed.dgnlib, SMU Se |

O Filename: | (Active File) | & B
Sheets:  (New] -
A Full Size1=1 -
Drawing i (New) -]
Detail Scale: 1/4"=1'-0" -

[J Add To Sheet Index
|| Make Sheet Coincident

[ Replicate Drawing in She
B Open Model

I Cancel

(]

Elevation
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The typical section can be moved and scaled up or down on the plan sheet using the References tool.

K| References (2 of 2 unique, 2 displayed) — *
Tools  Properties
.E_E T E gé L i \ ¢ Q rtj ‘E':{_*‘: J—j gd L‘jj *] Hilite Mode: Boundaries
. Slet 4 File Name Maodel Description Logical Orientati esentation  Visible Edges [ oj .
[ 1 < .A\2023 WorkSpace... Typical Section Typical Section Typical Section \\ Wireframe Wireframe v v
Scale | 1.000000000 : | 19.200000000 Rotation | 0° Offset X | -110664:2,12812775 ¥ | -38238:0.01927200
lE':;—, ¥, __@ ] .L_ Mested Attachments:  Live Nesting ¥  Mesting Depth: | 99 Display Overrides:  Allow =
Mew Level Display:  Config Variable ~  Georeferenced: Mo <

Once the element is at the scale that works for the plan sheet, the element can be annotated in the Drawing Model.
Note, set the drawing scale in the Drawing Model to the scale used for the placed named boundary in the Sheet
Model.

In the Drawing Model, detail reinforcing steel and annotate the drawing.

In the Sheet Model, place notes using the SMU NOTES app and detail cells.
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1.5

15.1.1

) [Draving JE- s HE B 2 -

m Home View Annotate Attach Analyze Utilities

SMU STANDARD DRAWINGS & PLANS

SMU Standard Drawings and Plans are available on the SMU website for external users and on the SMU server for
internal users to download to the project folder. Once downloaded to the project folder, they can be referenced into
the Sheet Model of the DGN.

Structure standard drawings and plans should be their own DGN files within the project, named according to
Section 2.3, where they can be edited as needed.

The Drawing Scale of the Sheet Model will need to be changed from “Full Size 1=1" to match the scale noted above
the referenced drawing.

At this point in time many of the standard drawings and plans contain outdated fonts and levels, SMU will update
these features as standards are revised. Users are not required to update standard drawing content to current
workspace fonts and levels within the drawing’s field, only the title block content to match other plan sheets within
aplan set. Each standard drawing used should be its own DGN file set to the scale noted above the plan sheet.

SMU Standards in the Default Model

Older Standard Drawings and Plans could still have the required plan sheet in the Default Model of the DGN. To
use those DGN’s, take the following steps.

Create a DGN following the file naming convention in Chapter 2. Once the DGN has been created, create a Sheet
Model as shown in Section 3.7.1.3.

In the Sheet Model, go to the Home tab > Primary ribbon > Attach Tools > References

ids Mesh SMU

= Mone * |Scratch_Level_3 ((none)) b Q I_ - @ k e
Attach = % lpopset 3
|| = || = - . n Explorer acn op Element
E: =0 =" Q0 . Tools~ 353 - & - Selection
Attributes Primary Selecti

1-24


napierce
Stamp


NCDOT STRUCTURE MANAGEMENT OPENBRIDGE MANUAL

CHAPTER 7
PLAN SHEET CREATION

Detach All

Reload

Reload All

Exchange

Open in New Session
Activate

H Deactivate

B
|| References (0 of 0 unique D

o

- [} X

GBI D B I @ 0 kebhods] s -

Model

Description

Logical Orientation Presentation [+ J k {

Move
Copy
Scale
Rotate

A

ion | -17.4207°

|Y|5601]52:5‘I‘If‘|6

|z|0:0

¥ Georeferenced:

;E B n ! @ 1 Mested Attachments:

-

*  Nesting Depth: Display Overrides: -

Find and attach the Standard Drawing/Plan sheet into the Sheet Model.

The standard drawing might come into the Sheet Model at a different scale from the ANCI D sheet.

Check the top of the referenced standard to find what the referenced drawing scale is.

In the Sheet Model, update the drawing scale Utilities > Drawing Scale to match the reference.
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7.5.1.2  SMU Standards in the Sheet Model

Standard Drawing and Plan DGNs that have been updated to the OpenBridge DGN file format have the plan sheet
in the Sheet Model of the DGN. To use these DGN’s, take the following steps.

Download the Standard Drawing and Plan DGN from the SMU website or server, save the file in the project folder
and revise the DGN file name following the naming convention outlined in Chapter 2.

In the Sheet Model, check References for default models turned on for other referenced models turned off.

In the Sheet Model, edit the required fields in the Standard Drawing and Plan as necessary.
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8.1

8.1.1

8.1.2

8.1.3

CHAPTER 8
QUALITY CONTROL & QUALITY ASSURANCE

2D FILE QUALITY CONTROL

The Drafter of the 2D files needs to create PDF renditions of all DGN files. PDF check
plans should be stored in the Plans folder under the structure from which they were
generated, along with what percentage review plans they are within the name and metadata.
Files should then be assigned to the Checker for review through ProjectWise by the Drafter
or a Supervisor.

File Management

The Checker should verify that each plan sheet is its own DGN file as well as each DGN
file has the correct file name following the SMU naming conventions and assigned
metadata.

Checkers shall notify the Project Manager/Supervisor about files that are not following
SMU policies for file management.

PDF’s

2D PDF plans should continue to be checked for accuracy as to the structure’s design,
AASHTO and NCDOT policies and specifications using electronic document review
software, such as BlueBeam or Adobe Acrobat.

DGN’s

2D DGN files should be assigned and checked at the same time as the PDF’s so that
comments can be placed on the PDF plan sheet about that sheet’s DGN file. The Checker
should create their own DGN file and reference the original DGN files in to review it. DGN
files should be checked for correct use of SMU element templates, line styles, and
annotation styles.

Level Display Tool [ -

A quick way to see if the correct element templates have been used is to check the “Level
Display” tool. Using this tool, a Checker can quickly see if the levels used make sense for
the DGN being checked. For example, if checking an End Bent plan sheet does the
“SMU_End Bent Cap Lines” level appear in the list as being used?
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Attributes

Select the “Level Display” tool

== Level Display - View 1 — *
Oy Eq {View Dispiay <

K= . Y (none)~ [Levels | [ ~

|@ OBD_CFLL BENT REPAIR DETAILS.dgn

Sup Concrete Slab Lines CELL
Sup Concrete Girder Lines CELL
Sup Concrete Girder Lines
Subtitle Text

Sub Interior Bent Cap Lines CELL
Sub End Bent Cap Lines CELL

Sub Bearings Lines CELL Check the “Used” Levels for use of

Structural Steel Lines CELL
et appropriate levels for the element(s)
SMU_Subtitle Text :

SMU_Structural Steel Lines drawn. Levels used in the file have a
SMU_Rebar K Bar Lines e ’9
SMU Miscellaneous Lines dot” next to them, un-used do not.
SMU_Dimension Lines
SMU_D_Deck_Outline
SMU_Concrete Slab Lines
SMU_Concrete Girder Lines
Sheet Sticker Exception Certific...
Scratch_Level 5

Rebar S Bar Lines

Rebar Lines CELL

Plot Shape CELL

Plot Label CELL

Plan Sheet CELL

Plan Sheet

Object Lines CELL

Miscellaneous Lines

Mis Center Lines
Dimension Lines

Concrete Girder Lines CELL
Auto Dimensioning

Element

Element Selection Tool >¢ection

Another way to check a dgn for correct element template usage is to use the element
selection tool. Select the Element Selection tool and hover over elements within the dgn to
see what level they are on. Verify the levels match the element drawn.
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Measurement Tools

The measurement tools, under the “Analyze” tab, can be used inside the DGN to verify
element dimensions.
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8.2

8.2.1

8.2.2

3D MODEL QUALITY CONTROL

The first step in reviewing the 3D model is to know the level of detail (LOD) to which the
model is supposed to detailed to. The next step is for the Drafter or Supervisor to create a
copy of the model and name it 4XX_QC#_TIP# SMU_BR# MODEL_6digitStrID and
assign the file to the designated Checker. If the structure is large or if the review is to be
broken up into superstructure and substructure reviews, create multiple QC copies of the
model changing the QC# in the name and assign the QC versions to the designated
checkers. Checkers will need to check, but not limited to, the following items.

File Management

The Checker should verify that the 3D model DGN follows the SMU naming conventions
and has been assigned metadata. All 2D plans DGNs created from the 3D model should
also follow the SMU naming convention and have metadata assigned.

Checker shall notify the Project Manager/Supervisor about files that are not following SMU
policies for file management.
Bridge Layout

The structure layout QC is a macro check against the design, AASHTO and NCDOT
policies and specifications. The Checker will need to verify:

e Support Line stations

View 1 (plan view) shows the support line stations.

e Support Line skew angles

Click on the support lines and clicking on the “Properties” icon.
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8.2.3

Verify:

e Horizontal Clearance clashes to roadways, rail roads, utilities, etc.

e Vertical Clearance clashes to roadways, rail roads, etc.

Bridge Deck

The Checker will use the steps in Sections 6.5.1 and 6.5.6 of this manual to review the
bridge deck element properties using the same tools as editing them.

The deck should be checked against the design for:
LOD 300

e Feature Definitions

e Deck Materials

e Deck width

¢ Deck thickness

¢ Haunch width

¢ Haunch thickness

e Left overhang width

¢ Right overhang width

e [eft gutterline offset from proposed -L-

¢ Right gutterline offset from proposed -L-
¢ Rail Section properties

o [eft rail offset from left outside deck edge

¢ Right rail offset from right outside deck edge
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LOD 350 (LOD 300 plus the following)
¢ Reinforcing steel size
e Reinforcing steel spacing/layout (includes clearances)
¢ Reinforcing steel bar lengths
¢ Reinforcing steel bar splices
LOD 400 (LOD 350 plus the following)
e Prestressing strand sizes

e Prestressing strand spacing/layout

8.2.4  Bridge Superstructure

The Checker will use the steps in Sections 6.5.2, 6.5.3 and 6.5.7 of this manual to editing
element properties as a way to review the superstructure elements. The superstructure
elements should be checked against the design for:

LOD 300
¢ Girder section properties
e Girder lengths
¢ Girder end offsets/clearances
e Girder spacing
¢ Diaphragm locations
¢ Diaphragm section properties
¢ Bearing locations on girders
¢ Bearing dimensions
LOD 350 (LOD 300 plus the following)
¢ Girder reinforcing steel sizes
e Girder reinforcing steel spacing/layout (includes clearances)
¢ Girder reinforcing steel splice lengths
e Girder shear stud sizes
¢ Girder shear stud spacing
LOD 400 (LOD 300 plus the following)
e Girder prestressing strand sizes

e Girder prestressing strand spacing/layout (includes clearances)
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8.2.5  Bridge Substructure

The Checker should use steps shown in Sections 6.5.4, 6.5.5 and 6.5.8 of this manual for
editing substructure elements as a way to review the substructure elements. The
substructure elements should be checked against the design for:

LOD 300
e Cap Dimensions
o Length
o Height
o Width
o Overhangs with Columns/Piles

o Bearing edge distances

Bridge Seats
o Bearing edge distances
o Seat width
o Seat height
o Seat Elevations

Columns/Piles

o Size
o Spacing
o Lengths

Footings
o Spacing
o Lengths/Widths/Height

Elevations (top of cap, footings, pile tips, etc.)
LOD 350 (LOD 300 plus the following)
e Caps/Bridge Seats/Columns/Piles/Footings Reinforcement

o Bar Sizes
o Bar Spacing/Layout (includes clearances)
o Bar Lengths
o Bar Splices

LOD 400 (LOD 300 plus the following)
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8.2.6

8.2.6.1

¢ Caps/Bridge Seats/Columns/Piles/Footings Prestressing
o Bar Sizes

o Bar Spacing/Layout (includes clearances)

Reports

When checking 3D models, the Bridge Reporting tools should be used to verify the
structure’s element properties such as quantities and elevations from the model. The
reporting tools can be found here:

|GpenBridgeMndeler T w H I'._::? ’ .g i::: =
m Home Ciwvil Utilities Reports and Drawings View Collaborate Help

= OB o B =

—

CQuantities  Input z ) Dynamic Settin-gs Create Create
Report Report E:E Bearing Seat View By Station Drawings Marm

Bridge Reporting

Checkers should continue to use NCBDS, spreadsheets, and other tools that are currently
used to verify structure designs, layouts, and quantities.

Quantities Report

To generate a quantities report, go to Reports and Drawings > Bridge Reporting >
Quantities Report

Select the parameters:
¢ Bridge: Active
e Unit: Active
¢ Unit/cost data: Disable

Note: SMU will not be maintaining the cost data in the OBD library, only the pay
items.
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Parameters o F x
Selected Bridge | Active -
Selected Unit | Active -

+ | Hide Unit/Cost Data

Reset Submit

Click Submit once the parameters are selected to generate the report.

Bridge Name: 911473
Bridge Unit: BUO1 :: Beam Slab Steel-Girders Bridge

Materials Quantity Report

Superstructure Cuantities
Component Name Component Type Material Name Material Type: Pay Unit Quantity
Deck y .
T
Deckl (Timber Timber Deck System Undefined Cubic Yard 29502
Substructure Quantities
Component Name Component Type Material Name Material Type Pay Unit Quantity
Abutment! Stem and Back Wall C‘Baisrg;’gf’e‘e Concrete Cubic Yard 39 5116
Class AC 1
Footing ESEE Bm;g]cre “ Concrete Cubic Yard 29502
Class A Concrete
Piert Cap (Bridge) Concrete Cubic Yard 18 716
Columns Nong Undefined Cubic Yard 108 38|
. Class A Concrete .
4 13/16]
Footing (Bridge) Concrete Cubic Yard 124 13118
Piles None Undefined LF 420:0
Class A Concrete
Pier2 Cap (Bridge) Concrete Cubic Yard 15 TH18]
Columns Nong Undefined Cubic Yard 108 38|
Class A Concrete
Footing (Bridge) Concrete Cubic Yard 124 13/16]
Piles Nong Undefined LF 42000
Abutment2 Stem and Back Wall C‘aﬁ;g;’gf’e‘e Concrete Cubic Yard 39 5116
Class A Concrete
Footing (Bridge) Concrete Cubic Yard 29508
Miscellaneous Quantities
Component Type Template or Type Material Name Pay Unit Quantity
Barrier TIMBER RAILLT 47 | Timber Bridge Rai System LF 119:5 13/16|
TIMBER RAILRT 42 | Timber Bridge Rail System LF 120:6 316

Bridge Deck Area, Square Foot 2399 428809762398032

Note that elements where materials were not assigned display “None” in the quantities
report.
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8.2.6.2 Item Type Reports

To generate an Item Type report, under the OpenBridge Modeler workflow and Utilities
tab, find the Reports Icon on the ribbon.

‘;‘E Ve VXE Vs

B Attach Detach Picklist Import/Expgrt  Reports
i
= | ltem ltem

i [temn Types

i Reports

Utilities

To create a new category, find the add New Category icon on the ribbon.
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rlElff::'.:- ) —

Utilities

&G = TR 4 X

Fropertes

Add report definition

Give the new Category a name.

|E|:e.'.".:- -

Properties

Add report definition

To add report definition, find the New report definition icon on the ribbon.
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