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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.

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 V81 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 has 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.

1-1



NCDOT STRUCTURES MANAGEMENT OPENBRIDGE MANUAL

CHAPTER 1
GENERAL

1.3

1.4

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:

e Phase 1 — Transition Staff and Consultants to the use of OBD. for 2D plan

production.

e 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.

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

ACRONYMS AND ABBREVIATIONS

2D
3D

4D
ALG
BrIM
CADD
ETM
LOD
NCDOT
ORD
OBD
OBM
PGD
PW
SMU

Two dimensional

Three dimensional

Four dimensional

NCDOT Roadway Alignment File
Bridge Information Modeling
Computer-aided design and drafting
Electronic terrain model

Level of Detail

North Carolina Department of Transporation
OpenRoads Designer

OpenBridge Designer

OpenBridge Modeler

Preliminary General Drawing
ProjectWise

Structures Management Unit
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DEFINITIONS
Two-Dimensional (2D) Drawing

A geometric representation containing only two axes (typically X and Y) drawn on one
plane, or lacking depth.

Three-Dimensional (3D) Model

A geometric representation containing 3 axes (X, Y and Z) containing width, depth and
height.

Four-Dimensional (4D) Model

The addition of time to a three-dimensional model, often used for modeling the construction
process/workflow.

Bridge Information Modeling (BrIM)

A process supported by various tools, technologies for generation and management of a
digital representation of a highway structure from concept, planning, design, and
construction to evaluation and maintenance operations.

Digital Twin

A three-dimensional representation created to. match the design intent of a proposed
structure.

Level of Detail (LOD)

A term first used by the American Institute of Architects (AIA) as part of the BIM process
to define the.amount of detailing/precision required to match the design intent with respect
to Digital Twin creation (3D modeling).

LOD 100 = Concept Design
A concept model with parameters like area, height, volume, location, orientation.
LOD 200 = General Modeling with Schematic Design

A general model with elements modeled as approximate quantities, size, shape,
location, and orientation.

LOD 300 = Accurate Modeling and Detailed Design

Accurate modeling and shop drawings where element shells are defined with specific
assemblies, quantities, size, shape, location, and orientation.

LOD 350 = Greater Detail and Construction Documentation

Modeling providing more detail to the element shells, such as interface connections
and reinforcement.

LOD 400 = Fabrication and Assembly Documentation
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1.6.2

1.7

Modeling providing element shells with fabrication details in addition to LOD 350,
such as reinforcement and prestressing strands.

LOD 500 = As-Built Models

Elements are modeled as constructed for future evaluation and maintenance
operations.

DRAFTING/MODEL REQUIREMENTS

All elements shall be drawn/modeled full scale (1:1) in _their geospatially correct location
for both 2D and 3D DGNs to ensure plans accurately depict the intended design. Drawing
and modeling full scale will avoid design errors andcapture potential construction conflicts.

2D Drawings

Each plan sheet in a plan set should be its own DGN file: 2D drawing DGNs shall include
Design, Drawing and Sheet Models (see Chapter 4 for more details about DGN models).

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

All final plan sheets should be in the Sheet Model.

Draw details 1:1 in the design model and scale views on sheet model as needed to provide
clarity.

3D Models

Create 3D.models in the Design Model (see Chapter 4 for more details about DGN models).
Each structure model shall be its own DGN file.

Use and modify the 3D element templates in the libraries as needed. Copy and save the
element templates to the project Bridge Templates folder to modify.

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

2D drawings created from the 3D model will be created by referencing the 3D model into
the appropriately named DGN file’s design model and use the Drawing Creation tools to
send saved views of the selected element to the drawing and sheet models to create the final
plan sheet.

DETAILING REQUIREMENTS

Before starting the plans, determine which details should be included in the plans and
present them in a logically grouped order. Avoid scattering details throughout the plans and
overcrowding a sheet with details and notes. Use standard line styles, line weights,
lettering, reference notes, etc., to produce plans that are consistent from project to project.
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1.7.31

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 NCDOT Structures Management
Design Manual.

Scales

Drafting scales information found in Chapters 1, 4 and 5 of the NCDOT Structures
Management Design Manual.

Line Styles and Line Weights

Use the appropriate Element Templates for the structure element being drawn. The Element
Templates will set the line level, style, weights and feature definitions.

When the correct Element Templates are used, the SMU pentable will plot the “Existing”
element line styles at a reduced intensity and “Proposed” element line styles bold intensity
to display importance.

Dimensioning

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

Show dimensions in units of inches and fractions of an inch for dimensions less than 12-
inches (e.g. 1'2”).

For dimensions 12-inches or greater, show dimension units as feet and inches with fractions
of an inch (e.g. 1’-1%).

Place horizontal dimension lines so they can be read from the bottom of the plan sheet.
Place vertical dimension lines so they can be read from the right side of the plan sheet.

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

Dimensioning Precision

For dimensioning precision, see Figure 1-02 of the NCDOT Structures Management Design
Manual.
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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. Some projects will be selected as pilot projects with 3D models as
part of the deliverables during the phase 2 migration period.

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 detail (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 DGNs 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).
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Final Submittal
e 2D PGD (PDF & DGN).
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
¢ 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 (PIQ).
Final Submittal
e PE Sealed and E-Signatures, 2D Individual Structure Plan Sheets (PDF).
e 2D Structure Plan Files without PE Seals (DGN).
¢ 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).
¢ Bridge Construction Elevations (PDF).
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PDN 5ST1 Structure Construction Support

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

Moving forward all project files, other than confidential documents, should be stored within
the “Structures” folder under its respective project folder.within NCDOT’s ProjectWise
Explorer. Files should be created using the SMU naming convention and include the
appropriate metadata to make the file searchable in the future.

https://connect.ncdot.gov/site/preconstruction/Preconstruction%20Help/NCDOT  Use of P
rojectWise.pdf

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.”

=" Structures

5[ BRG_01_000000
-.[=" PDF

i il Plans
—-= CUL_01_000000
-1 Design
-{_" PDF

-~y Plans
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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
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

24
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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)

e Structure Related Correspondence

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

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

Design Folder

SMU
e Design program Input & OQutput files (NCBDS, RCPier, Descus, etc.)

e Excel design files (includes Quantity Estimates, Working Days)
e Design DGN files

¢ Checked PDF design output files

Scanned design documents of handwritten materials

o Draft Project Special Provisions (PSPs) documents

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

PEF & SMU
e PE Sealed and E-Signature Final Design Calculations (PDF)
-t - | PDF Folder

¢  Final Electronically Sealed PDF Plan Sheets
o Final Electronically Sealed PDF PSPs
¢ Final PDF’d Construction Elevations
e Final Quantity Estimates
¢ PDF’d Plan Sheets for Review (25%, etc.)
¢ Reviewed PDF Plan Sheets with comments
=1 - | Plans Folder
e All final structure DGN files
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e Documents related to plan production (ie. Quantity calculations, Excel files or scanned

documents)

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

)

o

AXX_### TIP#_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
WH9 on the
project start at
420-429 unless
there are more
bridges or

culverts /

Abbreviation of the drawing type using the file
descrintions

Electronlc 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

FILE DESCRIPTIONS
E |PEBARMETALRAL | . [GRDER REPAR
B |smEETs DETAIL SHEETS
am |[TWOBARMETALRAL | [~ [DVCIDENIIAL MILING
SHEETS SHEETS
BMDEX OF MULTE-
MR MI Iﬂﬁsliixgmﬂ 5 [|sTRUCTURE
== PROTECTS SHEETS
ERIDGE JACEING
AB  |ABUTMENT SHEETS D |oeran swers
AR |ALASEARAN SHEETS | IS |JOINT SEAL SHEETS
ArPROACH sLAB
a5 |omere 7T |roDT DETAL SHEETS
1,  [[ONGCORD LAYOUT
B2 g |FENT SHEETS w |, .
LocATION SKETCH
e
BE |BOX BEAMSHEETS 15 fempers
. [CONCRETE MEDIAN
BG |BEARDNG SHEETS MP |omere
BE |BULKHEAD SHEETS OR  |OREGON RAILL SHEETS
[sorErsTRUCTURE STAGE OF PHASE
EM |BILI OF MATERIAL P |CONSTRUCTION
PRELDMDIARY
ER |BARRIERRAL SHEETS | PGD |GENERAL DRAWING
sHEETS
PRESTRESSED
o [COAST GUARDFERMITI pp  |eoicRETEDIE
SHEETS sHEETS
AL RETROFIT
s |corEDsLamsHEETs | BF [Coono
CU _|CULVERT SHEETS EE_|RIP-FAP SHEETS
DEADLOAD B
. |pETADmIGWALL
oL D}z}Lc*now TABLE AW [T srETs
Imz,smzssz: DECE ST o N
PANEL SEEETS 525 |FLAN OF SPANSHEETY
Dper |PECESUREACE oy |SLANDARD NOTES
REPAIR SEEETS " |smEET
SLOPE PROTECTION
DT |DETOUR SHEETS P ey
DR [PECKUNDERSIDE g5 [STRUCTURALSTEEL
REPAIR SHEETS DETAIL SHEETS
£, - STRUCTURAL STEEL
52 _ps [FDEENT SHEETS SR [pEpars sHEETS
o [ForDamoviavout| . [sDEWarzpETAT
SKETCH SHEETS SHEETS
o |FRmGEaN 1A |FEMPORARY ACCESS
LAYOUT SHEETS * |sEETs
G |PRESTRESSED [SUPERSTRUCTURE
& 5 [CONCRETE GRDER TS |TYPICAL SECTICN
- |sHEETS SHEETS
oo |GENERAL DRAWLG ur | VTILIIES DETALS
sHEETS <HEETS
o [cuamDRAL
ATTACHMENT SHEETS
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6-digit structure |D’s XX####

XX =County Number + #### Structure Number

XX - County Numbers

00 - ALAMANCE 34 - FRANKLIN 68 - PAMLICO
01 - ALEXANDER 35 - GASTON 69 - PASQUOTANK
02 - ALLEGHANY 36 - GATES 70 - PENDER
03 - ANSON 37 - GRAHAM 71 - PERQUIMANS
04 - ASHE 38 - GRANVILLE 72 - PERSON
05 - 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 47 - HYDE 81 - SAMPSON
14 - CAMDEN 458- IREDELL 82 - SCOTLAND
15 - CARTERET 49 - JACKSON 83 - STANLY
16 - CASWELL 50 - JOHNSTON B4 - STOKES
17 - CATAWBA 51 - JONES 85 - SURRY
18 - CHATHAM 52 - LEE Bb - SWAIN
19 - CHEROKEE 53 - LENOIR 87 - TRANSYLVANIA
20 - CHOWAN 34 - LINCOLN 88 - TYRRELL
21 - CLAY 55 - MACON 89 - UNION
22 - CLEVELAND 36 - MADISON 90 - VANCE
23 - COLUMBUS 57 - MARTIN 9] - WAKE
24 - CRAVEN 58 - MCDOWELL 92 - WARREN
25 - CUMBERLAND 59 - MECKLENBURG 93 - WASHINGTON
26 - CURRITUCK 60 - MITCHELL B4 - WATAUGA
27 - DARE 6l - MONTGOMERY 95 - WAYNE
28 - DAVIDS0ON 62 - MOORE 96 - WILKES
29 - DAVIE 63 - NASH 97 - WILSON
30 - DUPLIN 64 — NEW HANOVER 98 - YADKIN
31 - DURHAM 65 - NORTHHAMPTON 99 - YANCEY
32 - EDGECOMBE 6o - ONSLOW
33 - FORSYTH 67- ORANGE
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2.4.1

2.4.2

V8 FILE CONVERSIONS AND EXPECTATIONS

During the migration period, there will be project files that need to be converted from the
v8 format to OpenBridge format. This section is intended to provide guidance and
expectations for those project files.

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
Morth Carolina”, WorkSet "SMU Workset"?

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:

1* Locate the gpk file from the previous project and make a copy. Save the copy in your
OBD project folder.

2" Create an OBD “Model” file in your project folder.

3" In the “Model” file, click on the “Import” icon and drop down to “Geometry”.
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" EBroHdEe- > S -
E Home View Analysis and Reporting

Civil Litilities Parametric Cell Help
B - 5 Fa
q UTH| * ey A

&%8 f:; T Add Bridge % Move T
L0 - & T Add Unit &5 Terrain +
Explorer Element .- Impaort Bridge ,_, , . Add
= 7 v Selection i} T Wizard wA Alignment Multi-Units
Primary Selection Bt Geometry Bridge Setup
P rii
o= &3 Terrain
lag ~ ©!

4™ Locate the saved copy of the gpk file from step 1.

Import Geometry

«

X
A <« DEV » OBD TestProjects » B-4863 » GPK v ] Search GPK
Organize + New folder ==~ [ 9
~
~ MName Date modified Type Size
# Quick "
UICK access
I Desk | jobrdy.gpk 1/12/2016 3:10 PM GPK File 3534 KB
esktop
¥ Downloads
=| Documents
& Pictures b

File =~

Directory =
File name:

~| anFies e

Cancel

5™ 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 for your project.
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CHAPTER 2
PROJECT MANAGEMENT

=[] Alignmentt A~
=[] NoFeature
+ [1BL
= ]BYA
+.[]BYB
+.[]DET1
+.[JDET2
w1 CJEL
+ LEY
+JEN
H]EY2
+-_JEYRAMPA
= C]EYRAMPB

=14
=1 Profile
~[JDET1
~[JDET2
~[JEXDET1

~EXY_323.LT
~[JEXY_32.3_RL

-[]RPA
- [JRPADET1
["1RPB v

for your structure.

Select the correct alignment

P

/

£ >

[[] Assign Feature Definitions from Table
Feature Definitions Table:

Assign Feature Definition

Linear Features: ALG_Centedine

Paint Features:

& Exist_ALG_Centerine
Create Civil Rules

L@ ALG_Centerline

. @ ALG Certerne Ct v

w
& Exist_ALG_Centerine AJ/[

Select the alignment profile. ]

Select if the alignment is
proposed or existing

Select point features as
“point”.

2.4.2.1 Set Feature Definition Tool

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

A=l - )

OpenBridge Modeler

,& Import/Export ~
4% Design Elements ~ =%
"9 Standards ~

®
| up

View

st Civil Accudraw :
Geometry Report = O
2., Civil Analysis ~
Set Feature Definition

Feature Definition Toolbar

Analysis and Reporting

*_. v

L =
Litilities Parat

Lines * _E Offsets and Tapers

Arcs = A Reverse Curves ™

& Match Feature Definition
P Civil Message Center
@

Set Elernent Information

Select the
Definition”
“Standards”
“Civil” tab.

“Set  Feature
tool, under the
icon on the
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48 SetFeat.. — X
o . Select the features for the
eature
Festure Type . alignment selected above.
Feature Definition
Mame [ & MNo Feature Definition A
= Alignment
=-[ 1 NCDOT
- Exist
= Prop
----- @

B AlC Cectedine Callootor Db b,
I Alignment\NCDOT\Prop\ALG_Centerline
----- & ALG_Centerine Driveway

----- & ALG_Certedine Loop

----- & ALG_Centerine Median Crossover
----- & ALG_Centerine Minor Roadway
----- & ALG_Centerine Onsite Detour

----- & ALG_Centerine Ramp

YR "

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

2.43  Adding the Terrain

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

1** 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 r @' fl;ll-_::! B::: * @ S

Home Civil Utilities Reports and Drawings View Collaborate Help

= N -8 k =X égg T Add Bridge % Move
Q E @n T el T Add Unit &5 Terrain
Expl El [ IMPOIL| B
P e 0« soiehion L0 v @ B 7 Wizatd “if Alignment % Add Multi-Units
Prirnary Selection B Geometry Eridge Setup

!r';' |Nu Feature Definition .-;ﬁ Terrain ,-&-\ &}7 D_j 7?
[l

3" Locate the saved .tin file from Step 1.

Select Files To Impert - SADEV\Squad_D\Misc Projects\EXAMPLE PROJECTS\BRODG DM, X

Lok in: [ | | DTM ~] @@ = @E-

* Name Date modified Type
| brD094_ls_tin_210106.tin 1/4/2021 1:23 PM TIN File

[O8)]
[+

Quick access

Desktop

Libraries

L2

This PC

@

Network

< >
File name: ‘ v | | Done I
Files of type: All Files w Cancel
- Options
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Import Terrain Model(s)

a2 | [

SADEV\Squad_D\Misc Projects\EXAMPLE PROJECTS\BROOS4\ DTV br0084_ls_tin_210106.tin

Global Options

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

TargetUnits

File Options

Feature Definition

Feature Definition

Filter

Source File Units

Triangulation Options
Import Options
Include Spot Features

Wame all Features

NC83F

NADE3 North Carolina State Plane, US

FOOT

CHAPTER 2

PROJECT MANAGEMENT
- [m] X
-~
Projection Targets

should be set from the

seed file.

-~ N

[Terain'\NCDOT\Exist \ET_Triangl{]|

e Mo Feature Definition

[ B

[ Select “ET_Triangles”

File Options

Feature Defimition

| Temain\NCDOT\Exist\ET _Triangl |

Filter -
Source File Units |L|nknu:uwn w |

Triangulation Options Ed
Import Options |Im|:u:|rt Both |

Include Spot Features

Mame all Features

Geoaraohical Coordinates

4™ Click on “Import”

Import Terrain Only
Import Features Only

Temain
NCDOT
Exist

-8 Prop

& ET_Boundary

& ET_Contours

@ ET_Contours and Triangles
& ET_Rock Suface

& ET_Thematic Height

@ ET_Thematic Slope

H

& ET_Unsuitable Boundary

(&

-
Leave File Units as
“Unknown”

\_

Select “Import Both” ]
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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.

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.
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3.2

3.3

CHAPTER 3
WORKSPACE

GENERAL

NCDOT is in the process of transitioning its computer-aided draft and design (CADD)
software to the comprehensive multi-disciplinary three-dimensional (3D) modeling
application Bentley OpenX. In this process, Structures Management has chosen to
transition to Bentley’s structural operating system OpenBridge Designer (OBD). 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 will need to use ProjectWise to work in Structures Management’s OBD
workspace.

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

https://connect.nedot.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.

OpenBridge uses element templates, level names, feature symbology and feature
definitions. The current workspace has incorporated all of SMU’s previous workspace
properties and continues to evolve with 3D templates and libraries.

3-1
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3.3.1 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 ]

2" Select the Template dropdown tab ]

Drawing v H kS
I rorme | vier  Annowte  Attach
@ None -
Show ™ ttach il - & El
E Ofsls B~ | sel
Templates Primary
99 > [ Annotation
L |
b [ Exist
53, | Modeling
b | Prop rd
b Example 3 Select the correct Element to be
4 [ Abutments

@ Aot drawn, ei. If you're drawing an End
[ Bent cap, select “Abutments”...

@ Footings ”Ca ps"

& Piles_steel

& Piles_concrete
#Z BBars

&= KBars

& SBars

& UBars

= VBars
Augxiliary

Barriers

Bearings
CrossFrames

Culverts

3
3
3
3
>
>

Drawing

Deck

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

f =] k = C\Users\napierce\DesktophB-5121%401_001_B5121_SMU_GDO01_500

View Analyze Curves Constraints Utilities Drawing Aids Content SMU Help
: o E-e- k‘ EE T X z / _/ O+ %+~
= Caps ™ ||Sub End Bent Cap Lines N - o . B
= P P Q ) 3 -~ @ ;...4 /El . [ -
6 vl = - || = - re ~ | Explorer ttac i Element ence Place  Place rc B
L1 = 0 = @0 =0 Tools~ 7 7 Selection Tools~ [ *  Smartline Line Tools= A/ ~ 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.

3-2



NCDOT STRUCTURES MANAGEMENT OPENBRIDGE MANUAL

3.3.2 Level Names

Level names in the SMU OBD workspace have been updated to reflect the NCDOT policy

of “E_” for existing elements and “P_" for proposed elements.

2 Level Manager

Levels Filter Edit

Symboiogy:{[Bylevel ~ || NP none) ~ | [ ~| 23 | 32

10.12_Test File.dgn
All Levels

@Y Fikers

A

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 Steel_Hidden

E_SMU_Superstructure_Grout
E_SMU_Tendon
E_SMU_Tendon_Centerline
E_SMU_Three Bar_Rail
E_SMU_Timber
E_SMU_Timber_Rail
ESMU_Two_Bar Rail
E_SMU_Water Elevation
E_SMU_Wingwalls

Enter Data Field Text
P_SMU_Abutments
P_SMU_Alaske_Rail
P_SMU_Anchor_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 Joint
P_SMU_Chainlink Fence
P_SMU_Civil Cell_ Lane_Toper Locator
P_SMU_Classic_Concrete Barrier Rail
P_SMU_Classil_Surface Prep
P_SMU_Classlll_Surface_Prep

P ST Colnmn

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.dgnib
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.dgnib
SMU_Bridge Features_Levels_Elem Temp Imperial.dgnib
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.dgnib
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.dgnib
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.dgnib
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.dgnib
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.dgnib
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_Roadwey_Geometry_Features Levels_Elem Temp.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
SMI Rricne Feati e | vels Flem Tormn Imnerial danih

3.3.3 Feature Definitions

SMU OBD workspace has feature definitions defined for many of the commonly used

proposed bridge elements.

CHAPTER 3
WORKSPACE
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File v
OpenBridge Model -~
Q @P:
[Search Ple

4 " Bridge Model
4 £ Civil Data
b Geometry
4« & Bridges
4 v ¥ 8ridge(Br 1) ™=
b < Complex Element: Alignment1
4 F7 Units
4 v FP BUOT : Beam Slab Concrete-Girder:
> v & Decks
>+ [E Beam Layouts
4 v /I Beam Groups
4 v/ BeamGroup!
» v IC Supportline - Suppart
> v IC Supportline - Suppart
> v IC Supportline2 - Suppart
> v IC Supportline4 - Suppart
152 Tub Girder Groups
< Concrete Diaphragms
1 Cross-Frame Groups
v ¢ Supportlines
¥ 8 Supports
> & 3 Abutmentl
> v &8 Pierl -

-

S

3.3.4 SMU Tools
The SMU OBD workspace has a “SMU” tab under the Drawing workflow, where the in-
house SMU NCBDS tools are located.

Zd | Drawing AR = | TN =

m Home View Annotate Attach Analyze Ltilities Drawing Aids Mesh sMU
MOTES BOLTED FIELD SPLICE
TYPICAL SECTION CAMEBER
LRFR TABLE

SMU Prograrns

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.

34



NCDOT STRUCTURES MANAGEMENT OPENBRIDGE MANUAL CHAPTER 3
WORKSPACE

3.3.4.1 Placing Typical Section From NCBDS

To place Typical Section Drawing, follow these steps.

[ 1%t Use the SMU tab ]\

% [raving @ oHBB e« #S - N

m Home View Annotate Attach Analyze Ltilities Drawing Aids Mesh sMU

MOTES BOLTED FIELD SPLICE
TYPICAL SEC'I'IGNV{QMBEF{
LRFR TABLE

MU F'rn:[ 2" use the SMU Typical Section for placing Typical Section ]
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Typical Section - *
Draw Typ. Section Refrach User Filter:  All Users - -
I Select project | I |
A
Databasq display last updated: 5/5/2021 11:06:50 AM
Drag 4 column header here to group by that column.
CBID Bridge No TIP Cwner Name Last Update Date
1000 300016 B-5981 Paul Bryant 5/3/2021 11:35:59 AM
999 420053 B-3654_02 Mohammed Ahmed 4/29/2021 2:33:09 PM
[oos 8900 B-4455 Ahmad Ighwair 4/28/2021 3:4630 PM_|
997 0 00003333 Ahmad Ighwair 4/28/2021 3:19:22 PM
996 90065 B-5642 Korey Newton 4/27/2021 418:54 PM
095 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
990 300016 B-5081 (63" MET PCG) Paul Bryant 5/3/2021 3:09:51 PM
989 300016 B-5981 (63" MET PCG) Paul Bryant 5/3/2021 3:07:35 PM
088 300016 B-50981 Paul Bryant 4/22/2021 5:22:32 PM
087 770036 1-4413 Ashvin Patel 5/3/2021 7:43:29 AM
086 770036 |-4413 Ahmad Ighwair 4/22/2021 2:20:48 PM

CHAPTER 3
WORKSPACE

4" Use the
button to place the selected

Project”
typical section in your dgn.

“Draw

Typ. Section Select

[ 3" select the desired project from the table.

3.3.4.2 Placing LRFR Summary Table From NCBDS

To place LRFR Table Drawing, follow these steps.

[ 1%t Use the SMU tab.

|Drawing

-

Er ol «-+ 45 -

MOTES

LRFR Ta

BLE

SMU

View

Annotate Attach Analyze Ltilities Drawing Aids

BOLTED FIELD SPLICE

TYPICAL SECTION CAMEBER

rams

Mesh

N

sMU

2" use the “LRFR TABLE” for placing LRFR summary
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LRFR Summary Table — e
‘ Created from Layout Place Table ‘ Refresh Database
Available data is highliyhted in Red
Drag a celumn header here to group by that column.
CMPNT_ID TIPNa BridgelD Created By Description LastUpdate
981 B-5642 90065 Korey Newton MNC 87 over Batakgra Branch 472172021 10:21
282 1-4413 770036 Mchammed Ahmed 4/26/2021 1:50:
90065 Korey Newton MNC 87 over Batarora BNanch 4/22/2021 1:59:
770036 Ahmad Ighwair 4222021 2:2
Layout Records: 770 v
4 13
3¢ select the desired 4™ Use the “PLACE TABLE”
project from the table. button to place the latest LRFR

table created for the selected
project in your dgn.

3.3.4.3 Placing Bolted Field Splice From NCBDS
To place Bolted Field Splice Drawing, follow these steps.

[ 1%t Use the SMU tab. }\

74 [Drowing @ cHEB > S - L
Home View Annotate Attach Analyze Utilities Drawing Aids Mesh MU
MOTES BOLTED FIELD SPLICE

TYPICAL SECTION CAMEBER
LRFR TABELE

SMU Prograrns

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

Draw BFS

User Filter:
DB ID: 64 |

| | Refresh |
4

Database display last updated: 5/10/2021 3:42:18 PM
Drag a column header here to group by that column.

D Bridge No TIP

750136 B-5114

120389 R-2246B

090250 R-2633BA (STR 1)
120392 R-2246B

252519 U-2519CB
020249 R-2633BA (STR 2)
220468 R-2707C STR #3
250194 U-28108

550172 B-3868

750136 B-5114

250118 B-4490

250001 U-44448

400004 R-24134

990035 R-2519B

All Users

Owner Name

John Lazarovkh
Hearbert Lockikar
Amph Sorsengi
John Lazarovich
Tierre Peterson
Korey Newton
Steve Champian
Amph Sorsenginh
Amph Sorsenginh
F Guzman

Hyeri Kim

Amph Sorsenginh

Last Update Date

/262019 3:30 PM
4/26/2019 3:26 PM
/2019 3:26 PM

4/26/2019 3:26 PM
4/26/2019 3:26 PM
4/26/2019 3:26 PM
4/26/2019 3:26 PM
A/26/2019 3:26 PM
26/2019 3:26 PM
/2019 3:26 PM
2K8/2019 3:26 PM
26019 3:26 PM
26/2919 3:26 PM
4/26/20\9 3:26 PM

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

3.3.5 3D Element Templates

39 select the desired
project from the table.

SMU OBD workspace includes 3D Element Templates for many of the commonly used

bridge elements.

Deck

=1 NCDOT Deck Templates
=27 AWS Templates
A3 NC AWS w/constrair
=T DeckTemplates
€ LT Super Deck w/cc
o RT Super Deck w./cc
A} Slab- Copy
-7 Standard Templates

Barriers

3-8
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=-{°] Bamiers -
{07 FDOT
=7 NCDOT
-4 1-BMR LT PARAPET
O 1BMR R[S
© 2BMRLT| 1
¥ 2-B1R LT PARAPET w/SID
-3 2-BMR RT PARAPET
-4 2BMR RT PARAPET w/SIDE
-4} 3BMR LT w/ SIDEWALK
-4 3BMR RT w/ SIDEWALK
-4 8"CURBLT
© 2'CURBRT
€3 ALASKA RAIL LT PARAPET
~4Cp ALASKARAILRT PARAPET
< >
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CHAPTER 4
OPENBRIDGE DESIGNER

4.1 OPENING OPENBRIDGE DESIGNER

To use OpenBridge Designer (OBD), the desktop icon must be clicked to open the software

?rr-

OpenBridge
Designer ...

4.2 OBD FIiLE CREATION IN PROJECTWISE

Prior to creating a dgn file, a project folder must be created in ProjectWise for storage.

4.2.1 Connecting OBD to ProjectWise

" . To create a new file in
m OIIEHBFIdgE DES'U"ET ProjectWise, click on
CONNECT Edition

“ProjectWise”

" "

Browse New File ProjectWise

Recently Opened
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A prompt for ProjectWise will open at this step

4l ProjectWise Log In x
=R I CDOT Production ~| | Log in | /Make sure the Datasource is\

j Cancel | set to “NCDOT Production”
and Authentication is
“Bentley IMS”, then click on

”LOg in”
[ Remember me (use autodogin next time) \ /

Authentication: |Benﬂey IMS

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.

4.2.2 Creating a New OBDX File

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

OpenBridge Designer
. To create a New OBDX click on the “New File” icon ]
I}
+
Browse New File
Recently Opened

4-2
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Save Document As X
General | '/[ Click on “Select” ]
— Folder 7%—
Il Select | Save to disk |
— Document !

Cancel |
Name: INew File .obdx ﬁ I~

Description: I

File Mame: INew File obdx

Format: I Farmnat... |

Application: Department:
IOpenBridge Designer CE LI |<nor13> ;I

= Select Folder x

Select |

—Folders

=-{C roaT
{* BP2-RD05-1 (ORD1)
{** BP2-R006-1 (ORD1)

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

{* R-5762 (ORDY)

{1 Rande(ORD1)

A-{" U-3633 (ORD2)
B[ U-5816 (ORD1)
-7 _PWSetup
{7 Common

{: Congestion Management
| Drainage
{7 Final Survey

{Z" Gecenvironmental
BT Geotechnical

-{’ Human Environment
E-{Z7 Hydraulics 1

Intelligent Transportation Systems NaVIgate to a nd SeleCt the
e e project folder, and click “OK”
Matural Environment
Photogrammetry
Rail
Roadside Environmental
Roadway
Signals
Signing and Delineation
Structures
{7 BRG_D1_430000

-
o[-

R L L Ll

1]
L

{7 CuL_01_480000 v

ow:\\ncdot-pw . bentley.com:ncdot-pw-02\DocumentsiU-5816 (ORDll\Shuj

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

Save Document As
General l
Folder | Save |
|F'Ian5 Select Save to disk |
Documert Cancel |
Name: |B-5121.0bdx [
Description: | -— Descriptions help provide more metadata for
future searches.
Fle Name:  |B-5121.0bdx \

Fomat: |

Application: Department :
|Open Bridge Designer 10.12 ﬂ | <Nane:: ﬂ

Select “OBD 2023” from the drop down. ]

[ 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.
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4.2.3 DGN Creation In ProjectWise

4.2.3.1 BIM Project Workflow (2D Plans)

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

_-' ProjectMame.cbd - OpenBridge Designer |C0n

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 |
oK Cancel
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4.2.3.2 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
/f-_r Modeler 4 here

File Not Created l:‘

Run application to begin.

G 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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4.2.3.3 Standalone Project Workflow (2D Drawings & 3D Model)

[&] B5121.0bdx - OpenBridge Designer - m] >

File

OpenBridge Designer CONNECT Edition

Standalone File Groups 4 | #
BIM Workfloww @ Standalone
Standalone Group : 910227 “ > v > >
Modeling Analysis Drawings Interop.

Modeling

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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4.2.3.4 Creating a DGN in Standalone Workflow
st . . .
1" Right click on “Create Standalone File
Group”
[&] B5121.0bdx - OpenBridge Designer - m] >
File
OpenBridge Designer CONNECT Edition
Standalone File Groups o+ | #
BIM Workflow @ Standalone
Modeling Analysis Drawings Interop.
Modeling
y  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 — O x . ”
ie “Structure ID
| 910227 «— |
OK Cancel
The following window will pop-up:
ProjectWise Log In > 3rd Link to the “NCDOT
Datasource: <« Toain_ | Production” Database and use the
Authentication: | Bentiey IMS | | “Bentley IMS” Authentication to
User Mame: LOg in
Password:
[Jremember me (use auto-ogin next time)
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Continue creating a DGN with Sections 4.2.8-4.2.10.

4.2.4 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 e

Document Creation Wizards _
— QK
~
Cancel

Mo Wizard Advanced
Wizard

[ ] 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. ;I"-';\'
[ A
Select the folder:
#-_ Geotechnical -

-{_" Human Environment

@+ Hydraulics

Intelligent Transportation Systems
Lighting Electrical

Location Surveys

Natural Environment
Photogrammetry

Rail

- Roadside Environmental

B

- Roadway

..{[7 Signals

-1 Signing and Delineation
[ Structures

4.[7 BRG_01_480000

- Deign Navigate to the project folder and
DPDR
- {7 planse down to the correct structure
-2 CUL_07_480000
w7 Utilities folder, before advancing

-4 Work Zone Traffic Control

- Worksets
H-[*% W-5601DA (ORD1)

[
w-[= Administration
@[ Division_01
E?-L. El\rlsmn_gg .
< Back Next > Cancel
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Select a Template
Select isting ProjectWise d nt wtemal file template for th H H
documarti) you are aredting, o SeE ss staneEEare P4 Use the Pro;ectW|se document

template.

(®) Use ProjectWise document as a template
---not selected - -- Select..

() Use extemal file as a template

Select from recent uzed templates

- no recent templates —

< Back Mesxt 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 reg / ~[ e BIEER
Document
MName Descripitin State
Enter text here ?l Entepext here | Enter text here
L Sheets Stds - Published
/E'JSMU ModelSeed.dgn SMU ModelSeed.dgn Stds - Published
/E’Jsmu obm-seed2d.dgn smu chm-seed2d.dgn Stds - Published
P SMU OBM-seed3d.dgn SMU OBM-seed3d.dgn Stds - Published

< >
Address: |pw:‘\‘mcdot—pw.benﬂey.com:ncdot—pw—ﬂz\Documents‘yﬁ.dministraﬁon\Benﬂey‘!,Conﬁguraﬁon 10_10YOrganization-Civil\Discipling: |
Description: | SMU OBM-seed3d.dan |
File Name: | SMU OBM-seed3d.dgn |
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) unique document code.

Document Unique Identifier
TipNumber (U516 |

Unit Name - [sMU |

Drawing Type - [GD ]

Optional - |I}1 |

County_Code - |42 v Fill out the metadata
Brdge Number (D000 | . . .
fields for the file being

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

[15how Advanced Generate Options

< Back Mext = Cancel

Complete the file name following
Advanced Document Creation Wizard x the guidelines in chapter 2’ note
Document Properties —t . .
Define required document properties -the name and the file name. £ 4 the metadata entered earller WI"
partially create file name.

Optionally, you can also define document description and version string

New document name
|4D1_I}D1_B-5121 _SMU_GD01_501-00_480123.dgn

Description for the new document

|Genera\ Drawing Shest 1| ¢ |

New document f name k Update the Description to
|4ﬂ1_m1_a-5121_SMU_GDm_smm_mmdgn |

Version matCh dgn

| |

Application:

OpenBridge Modeler CE 10.12

Save as type:

dgn Format..

Select “OBM 2023” as the
application.

< Back Mext = Cancel
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X

Define Document Attributes

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

Modffied attributes may apply to remaining documents. [ A

[W] SharePoint Export
Unit Name SharePoirt Expart Dat.
SMU | \areron 0 e |
Drawing Type
GD Submitted By
Courty Cote ] Select the metadata for the
43 Submitted By Email .. . .
T — ] remaining fields, if one or more
optorn does not apply leave blank
File Name:
Stuctures Task’) Key Structures
| Drafting ~ | | ~
Bridge Sement(’)
Structures Submital Phase(”)
< Back Next > Cancel

Define S fary D

You should define secondary document attibutes ;/)_. __,\
Tip or Non-Tip Number | 158PR.62 |
Project Manager | |
Division_Number | 05 |
FA_Number [ |
WBS_Numbs 15BPR.62 .

- : : Fill out the metadata
County WAKE
e | fields that are blank that
Proect Location. | | you can, otherwise leave
T cfwok | | input fields blank
Length_in_Miles [0.000 |
ROW_Date [ |
Let_Date [ |
Municipality | |
Route | |
Status [cRTD |
Lkility Impact | |
UpdateField
Project_MName | |
< Back Next > Cancel



NCDOT STRUCTURES MANAGEMENT OPENBRIDGE MANUAL

CHAPTER 4
OBD

Advanced Document Creation Wizard
Create a Document

Verify entered document properties
and complete creation process by clicking Next.

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_D01_U-5816_SMU_GD-01_S01-00_480000
+ File name - 401_001_U-5816_SMU_GD-01_501-00_480000 dgn
+ Description : General Drawing Snest 1
+ Version :
Template
+ Name :401_001_PROJECT_SMU_GDO01_S01-00_STRUCTURE.dgn
+ Description :401_001_PROJECT_SMU_GDO1_S01-00_STRUCTURE.dgn
+ Folder Name : NCDOT Structures Management
+ Folder Description
Document Attributes
+ Label : Length_in_Miles
+ Value : 0.000
+ Label . Key Structures
+ Value :
+ Label : Route
= Walue :
+ Label : Optional
+ Walue 01
+ Label : Let_Date
+ Value :
+ 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

The document (s} you have defined were successfully created.

T close this wizard, click Finish

< Back Finish

You have successfully completed the Advanced Document Creation Wizard

Cancel

Verify metadata fields are
correct, otherwise use
the “Back” button to
revise as needed

Use the “Finish” button to
create the DGN
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4.3 OPENING AN EXISTING DGN IN BIM WORKFLOW

4.3.1 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

4
L g
Gho |
pen
2 [l Spocal > 15EPR% + Stractwes > Ploms 4_[ Point the browser to the project file location ]
Organize v Mew folder 4= + [ o

Presenvation Plai MName Date modified Type Size

PRR Special Prov References /1472021 2:51 PM File folder

SMU OBD Manu [& 15BPR_54.0bdx /17/2021 8:31 AM OpenBridge Desig... 215KB

@ OneDrive - State ¢

3 This PC
M 3D Objects
[ Desktop
@ Documents
& Downloads
J‘s Music

Open the project .obdx file ]

&=/ Pictures

B Videos

= DivProj (\DOTML
= NSProj (\\DOTMC o,

File name: | 15BPR_34.0bdx r'g v‘ OBDX files(*.obdx) ~
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4.3.3  Select and Open Existing DGN

Browse the structures and their associated DGN files here ]

To open an existing DGN file, select it ]

7dl B5121.0bd - OpenBridge Designer

File

BIM Projects /

e BIM Warkflo\«./ Standalone
e b 3
4 Project: 910227 ==
Madel - General Drawing S01 B .
401_001_85121_SMU_GDO1_SOR Analysis Drawings Interop.

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_5002_910227.dgn
4/17/2020 8:03:03 AM 62 KB

Klos-g2m

This  preview screen
allows you to zoom in
and out of the dgn

4 » Identify element I, Warnings - Click Here -

ProjectWise Status: Mot Initialized
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To create a new dgn file, click on the “+” to add another model ]

- O b |

File

OpenBridge Designer CONNECT Edition

BIM Projects

® BIMWorkflow  StapdBione
M Froject - 910227 [ [

Madel : General Drawing S01
401_001_85121_SMU_GD01_5001_916

Maodel : General Drawing S02
4071003 B5121_SMU_GDO02_5002 916

Then click here and follow the

[ Bridge Model - B X steps found in 4.2.8-4.2.9
Model3 k

0OK Cancel

Select a bridge model or unit

ProjectWise Status: Not Initialized

Toattach the dgn created to the new bridge model, see 4.3.
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4.5 OPENING LEAP DESIGN SOFTWARE
Follow the steps outlined in 4.2.8-4.2.9, then
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 \

I8 New File.obd - OpenBridge Jesigner

File

Standalone File Group:

OpenBridge Designer CONNECT Edition

BIM Workflow @ Standalone

Standalone Group : 910227

Modeling Analysis

<}
Drawings Interop.

Analysis

File Not Created

Run applicaticn to begin.

LEAP Bridge
Steel

" LEAP Bridge
- Concrete

File Not Created

Run application to begin.

’/A& RM Bridge

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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4.6 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 }
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4.7 DGN MODELS

Once the DGN file is created following the SMU Naming Convention and saved to the
correct project folder, the file will need to be set up for plan production. The following
sections will cover the three model types and what they are used for. For further use of the
models, see Chapters 5 and 6.

4.7.1  Setting Up the DGN

Once the DGN is created and saved in the correct folder, open the DGN and open the
“Models” dialog box.

[ Models Dialog Icon ]

Drawing iRl - | 741 =
m Home View Annotate Attach Analyze Curves Coylstraints
& MNone ™ | Default v q I® B -
Attach | T @
v || = v || = = - n ac :
[£ 0 = 0 =0 @0 - Explorer Tools g ~ G ~
Attributes Prirnary

The default Models Dialog Box will look like this:

&
7
+ Y
Type 20/3D Name Description 4+ Design File
[ P Default Master Model v SADEW\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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4.7.1.1 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 ]
&
+heESEY
Type 2D/3D Name 7 Description s

/{ Click on the “Properties” icon ]

5] /
\hedoy

Type 20/3D Mame ~ Description E-3

i Default Master Model «

< >
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"Properties >ix/

4 [&] Models (1)

ﬁ‘l Default

General -

ls Active True /-
Name Default

Description Master Model <\
Ref Logical ™
Ty

Change Model Name ]

Change Description ]

Design

3D
Is Markup False
Annotation Scale Full Size 1=1
Design Scale 1.0000
Paper Scale 1.0000

Propagate Annotation On
Line Style Scale Annoctation Scale
Update Fields futoma True

Angle Readout ~
Direction Base East

Direction Mode: Azimuth

Format ~DD.DDDD

Accuracy 0.1234

Direction AntiClockwise

Isometric ~
Isometric Plane Top

Isometric Lock False

Locks -
ACS Plane False

‘Working Units -~
Format MU:SU

Master Unit US Survey Feet

Master Unit Label "

Sub Unit US Survey Inches

Sub Unit Label -

Aocuracy 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” ]

/

+ Y

Type 20/30 Mame Description -4)— Design File

i P Default Master Model ¥ SA\DEV\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

4.7.1.2 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” ]

iy

Type 20730 Name
[ P Default

Description

Master Model

¢ Design File

v SADEV\Open.

/[ Set the Model Type to “Drawing” ]

/
Type:  Drawing A

Seed Model:

2D
<MNot using seed>

Mame: | Untitled Drawing
Description:
Ref Logical:
Line 5tyle 5caler | Annotation Scale
Auto-Update Fields
Annotation Scale

A
]

Full Size 1 =1
Propagate

Cell Properties

Ability to Place: As Cell

[] As Annotation Cell

Cell Type: | Graphic

Create a View Group

/

/[ 2D is automatically set ]

5

Provide a Name and

d

r/

Cancel

Description

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

kannotation is placed here j

4.7.1.3 Sheet Models

Type

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

scale to create a final p

lan sheet
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To create a new Sheet Model, without using a drawing tool

[ Click on “Create New Model” ]

e  2D/3D Mame

L P Defauk

P

Master Model

4 Design File
v SADEV\Open.

[ Set the Model Type to “Sheet” ]

Create Model

Type:

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

Annotation Scale

A
]
Sheet Properties
Sheet Mumber:
Sequence Number:

Siz

Cell Properties

Border Attachment:

/

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

o
.

Annotation Scale =
Auto-Update Fields

Full Size 1=1
Propagate

[] Add To Sheet Index
000

0

Show Sheet Boundary

(none)

e
< |

— |

JANSID

Origin:
Rotation:

Ability to Place:

Cell Type:

X | 0.000000 ¥: | 0.000000

0

As Cell
[ As Annotation Cell

Graphic
Create a View Group

Cancel

\_

/[ 2D is automatically set ]
p

Provide a Name and

Description

-

|\

Sheets are always “Full Size 1 =17 ]
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4.8 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.

4.8.1 Creating a PDF Document from a Single DGN Converted from a V8i DGN
To PDF a single plan sheet file, follow these steps:

[ 15t Select the home tab ]
Drawing Hl‘_! fo & ~ ’ = .,‘ s !

Home Wiew Annotate Attach Analyze Curves Constraints Utilities Drawing Aids Cor

= oy .
& |Mone ™ | Default v Q I E - * + ; ]

v @]

= . = . = . iy - | Expl Attach =~ £l & Fence
(20 =0 =0 @0 &0 PO Tools - e " G - SeFeTt?gn Tools~ W3 -
Attributes Primary Select/on

-+ [l ol

B View 1, Default

[ 2" Select the fence tools icon

&% Place Fence — et
e e 3rd Place a “block” fence around
iFence Type: Bloc -
ot _'-',rFl the border plot shape
Fence Mode: | Inside -
b
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4th Select File

1o cHBR«-» 22 &

View Annotate Attach Analyze Curves

# None * | Default v % E

v =y v —_— - w w Atta
[&0 =0 = 0 Qo Aq0 Explorer Ton

Attributes Pri

+ 8 [l 2 oty

B View 1, Default

5th select Print C\Users\napierce\Des

MNew

Open

Ii"g IPLCT Displays IPLOT dialog

Save

5
Save As InterPlot Organizer Displays InterPlot Organizer

Save Settings

Send Mail L%] Print Print to a printer or to a file

Close

@q Print Preview Open the resizable print preview window

Gth Select Print to PDF

1
# ~ Print to PDF Print to a PDF document
'/ Print Styles Create, edit, and delete print styles
Import
B & Print Organizer Print multiple files using Print Organizer

Publish i-model

4-28



NCDOT STRUCTURES MANAGEMENT OPENBRIDGE MANUAL CHAPTER 4
OBD

Print (pdf.pltcfg) - *

File Resymbelization
iF B = ¥

b Q0 [H 82 8 (& ‘ -

Printer and Paper Size - 7 Select the ”...”

) PDF | . 4/

Bentley PDF printer driver

ANSI A -

Usable areais 11x 8.5 in.

Landscape  *

Area: | View - Rasterized

View: |View 2 - [] Printte 3D

Caolor: | True Color - Copies: |1 Show design in preview L

a
Scale: | 1:2 Rotation: | Mone ~
Size: | 11.000 8.204 in. ﬂ Maximize
Origin: | 0.000 0.103 in. Auto-center
Pen table:

Design script:

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

NCDOTProduction/Documents/Administration/WorkspaceGroups/NCDOTWorkspaces/Configurati
on_2023/Workspaces/DOT-US North Carolina/Roles/NCDOT _Structures/Standards/plot
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Select Printer Driver Configuration File >
« v A <« Disciplines » MCDOT Structures » Standards » plot v | D 2 Search plot
Organize * Mew folder =~ W @
~

|Z=| Documents ~ MName Date modified Type Size

¥ Downloads || SMU_pdf pltcfg 5/5/2021 7:16 AM PLICFG File 21 KB

J& Music

| Pictures

E Videos

= DivProj (DO
MS5Proj (WDOTVE

8" Select the SMU_pdf.plgcfg

IH I"l

SYSTEM ()

== Proj (\DOTVDFS
= GROUPS-5DCC(
== napierce (NWDOT
m= xfer-bgmu (Ve
¥ Metwork
v
File = Directory =
File name: | SMU_pdf pltcfg v‘ Printer Driver Configuration File ~

h
9" Select “Open”
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To print to paper, open the file in Adobe or BlueBeam and print from there.

File Settings Resymbolization
=R HE S E ‘
Printer and Paper Size 1
s SMU_BlackWhite_PDF A
Bentley PDF printer driver
ANSID hd
Usable area is 34 x 22 in,
Landscape ¥
Area: | Fence - Rasterized
View: [Niewd - [ Print to 30
Coler: | Grayscale i Copies: |1 Show design in preview %. .
Scale: |20:09/16 Rotation: | MNone B
Size: | 33.013 22.000 in. |ﬂ Maximize
Origin: | 0.494 0.000 in, Auto-center
Pen table: | smu.tbl f X
Design script:

10th Print to File

11" save the file in the Project Folder
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Save Print As *
&« v s ThisPC » Desktop » B-5121 » B-5121 w ) Search B-5121
Organize = Mew folder =z - 9
4 Downloads ™ Name Date modified Type Size ~
5| Documents old 5/5/2021 11:47 AM File folder
=] Pictures FFE 401_001_B5121_SMU_GDO1_5001_910227.... 5 11:43 AM DGM File 122 KB
B-5121 Adobe Acrobat D...
Plans Adobe Acrobat D... 179 KB
plot DGM File 123 KB
..... Adobe Acrobat D... 61 KB
SMU OBD Manu Fohe A
¥ 201_002_B5121_SMU_TS01_5003_910227.d... DGM File 23KB ,
@ OneDrive - Statec . ¢ »
File name: | Workspace_Test-Default-000,pdf e
Save as type: | Print Output Files (%) ~
File = Directory =
A Hide Folders Cancel
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4.8.2  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 r 2-oHBER « - 2k

Home View Annotate Attach Analyze Curves

@ |None * | Default v % E

|| = v | = - - Atta

(=0 20 =0 T @0 &0 Explorer Tool:

Attributes Pri

-l o
B View 1, Default
= o~ 4 2000690 PE EES
an Select Print ] C\Users\napierce\De:
New Print
Open
Displays IPLOT dialog

Save

5 . . .
Save As InterPlot Organizer Displays InterPlot Organizer
Save Settings
Send Mail L%] Print Print to a printer or to a file
Close

@\] Print Preview Open the resizable print preview window

1
# = Print to PDF Print to a PDF document
'r, Print Styles Create, edit, and delete print styles
Import
B ﬁ Print Organizer Print multiple files using Print Organizer

Publish i-model
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Print (pdf.pltcfg)

File | Settings | Resymbolization

=S HE &

Printer and Paper 5ize
e PDF hd
Bentley PDF printer driver
AMSIA hd

Usable areais 11 x 8.5 in.

Landscape

Design script:

S

4th Select the “...”

Area: |View - Rasterized

View: |View 2 - [] Print to 3D

Color: | True Color - Copies: |1 Show design in preview %

a

Scale: | 1:2 Rotation: | Mone 7

Size: | 11.000 8204 |in. [ Maximize
Origin: | 0.000 0.103 in. Auto-center

Pen table:

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

NCDOTProduction/Documents/Administration/ WorkspaceGroups/NCDOTWorkspaces/Configurati
on_2023/Workspaces/DOT-US North Carolina/Roles/NCDOT _Structures/Standards/plot

Select Printer Driver Configuration File
< M

Organize » Mew folder
| Documents 2 Mame
I Downleads

J'B Music

| | SMU_pdf.pltcfg

=/ Pictures

B Videos

== DivProj (WDOT

== N5Proj (\DOT\C

i SYSTEM (C2)

Proj (\DOTVDFS

= GROUPS-5DCC |
napierce (\DOT

K

!

= xfer-bgmu (Mdc
¥ Metwork

File ~

< Disciplines » NCDOT Structures » Standards » plot v o

Search plot

Date medified Trpe

5/5/2021 7:16 AM

PLTCFG File

Size

21KE

5" Select the SMU_pdf.plgcfg

Directory =

File name: | SMU_pdf.pltcfg

Vg

v| Printer Dpfrer Configuration File ~
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Scale:
Size:

Origin:

To print to paper, open the file in Adobe or BlueBeam and print from there.

File Settings
iF X g +
=QHE S E
Printer and Paper Size

s SMU_BlackWhite_PDF

ANSID
Usable area is 34 x 22 in,

Area:
View:

Coler

Bentley PDF printer driver

Landscape ¥

Fence =
View 1 ~
Grayscale =
20:09/16

33.013 22.000
0.454 0.000

Pen table: | smu.thl

Design script:

Resymbelization

4
-
-
Rasterized
[ Print to 30
Copies: |1 Show design in preview 1
A
Rotation: | Mone =
in. |ﬂ Maximize
in, Auto-center
& X

7th Print to File

Print to File...

8th Save the file in the Project Folder

4-34

Save Print As *
&« v s ThisPC » Desktop » B-5121 » B-5121 w ) Search B-5121
Organize = Mew folder =z - 9
4 Downloads ™ Name Date modified Type Size ~
& Documents old 5/5/2021 11:47 AM File folder
=] Pictures FFE 401_001_B5121_SMU_GDO1_S001_910227.... 5/ 11:43 AM DGM File 122 KB
B-5121 Adobe Acrobat D...
Plans Adobe Acrobat D... 179 KB
plot DGM File 123 KB
..... Adobe Acrobat D... 61 KB
SMU OBD Manu Fohe A
¥ 201_002_B5121_SMU_TS01_5003_910227.d... DGM File 23KB ,
@ OneDrive - Statec . ¢ »
File name: | Workspace_Test-Default-000,pdf e
Save as type: | Print Output Files (%) ~
File = Directory =
A Hide Folders Cancel
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4.8.3  Using Print Organizer for PDF Creation of Multiple Converted V8i DGN’s
To PDF your plan sheet set DGN files, follow these steps:

[ 15t Select the home tab ]
Drawing Hl‘._n:; i+« ~ * = k s C

m Home Wiew Annotate Attach Analyze Curves Constraints Utilities Drawing Aids Cor

o B = gy U
] = Mone ™ | Default . C)\ |- = * S T X

' '
[Epp——

- 'ﬁﬂ [
= - |[= - | [= . . + || Expl Attach ' El t Fence
[20 =0 =0 @0 £90 PO Toolsv %28 + T v | sclection Tools+ [ -
Attributes Primary Selection

N B P

B View 1, Default

2nd Select File ]

" Hidke«-2 42k

View Annotate Attach Analyze Curves

* | Default v Q [

n - I'= v | = — - - Atta
[&0 =0 =0 @0 Ao Explu:urer_l_ |

ool

Attributes Pri

B View 1, Default
—-Gu-|1d 20O PE SHYS

> ‘T | ¥ F L 4l 8 RF R | — — | Ldx gie
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3rd Select Prlnt J Ch\Users\napierceh\Des

New

Open

Save

Save As

Save Settings

Send Mail

Close

Tools

Settings

Properti s

Print

Import

Export

Publish i-model

Untitled pset - Print Organizer

InterPlot Organizer

L%] Print

L@] Print Preview

N

3
#~ Print to PDF

| ’, Print Styles

E Print Organizer

Displays IPLOT dialog

Displays InterPlot Organizer

Print to a printer or to a file

Open the resizable print preview window

4" select Print Organizer

Print to a PDF document

d delete print styles

Print multiple files using Print Organizer

Sth Select “Add folder to set”

- X
File Edit View Tools
— ‘
=] - v X |6k
Untitled MName File Name Model View Group View
< >
| = SMU_pdf.plicfg | 0 items (0 selected) .:
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Untitled.pset - Print Crganizer

6"h Edit folder name

Edit View Tools

Print Definition Creation Options

Print style name:

| p— L —
+ = X A AV
w - Untitled Fil
L. 15BPR.13.3
th “ . ”
7 Select “Add files to set
Untitled.pset - Print Organize
File Edit View Tools
H2Q ~ AV YIE-G
h = Unttled | Name File Name Madel View Group Wiew
158PR.13.3 Create Print Definitions X
Input Files

’—[ 8" Add files to print ]

>
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Create Print Definitions *
Input Files
SADPG1\Division_13'buncombe_final*400_001_13BPR10113_SMI & Add I
SADPG1\Division_13'buncombe_final*400_003_13BPR10113_5MI
SADPG1\Division_13'buncombe_final*400_005_13BPR10113_SMI
SADPG1\Division_13'buncombe_final*401_007_13BPR10113_5MI Remave
SADPG1\Division_13'buncombe_final*401_005_13BPR10113_SMI
SADPG1\Division_13'buncombe_final401_011_13BPR10113_5MI
SADPG1\Division_13'buncombe_final*401_013_13BPR10113_SMI
SADPG1\Division_13'buncombe_final*401_015_13BPR10113_5MI
SADPG1\Division_13'buncombe_final*401_017_15BPR10113_SMI
SADPG1\Division_13'buncombe_final*402_015_13BPR10113_S5MI
SADPG1\Division_13'buncombe_final*402_021_13BPR10113_SMI v
SANPE 1 Niviginn 1 Mhinenmbe finalhdD? 071 1IRPR1MA1T SMI
£ >
: L : ! th . .
Print Definition Creation Options 9 Select “Manually Specified Options”
Print style name:
| Manuzlly Specified Options. .. |/
0K Cancel
Print Definition Creation Options X
Main  Advanced Fence Display Levels References
Model Options
Use these models to create print definitions:
Fence Creation Methods
o P 10 Select “Define from shape”
] Define from shape... L
Define from cell...
Fit to master model
2 Fit to master model and all reference files
Fit to element range...
- Enter fence points...
0K Cancel
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( 11" Add “plot shape” and

| Fence - Define from shape et
Search Shape properties
] Master model Levels:
[] Reference files plot shape <
plat shape cell «—

“plot shape cell”

Colors: (0-255) |

Weights: (0-31) |
Styles: (0-7) |

(®) Create cne print definition from first matching shape
1 () Create one print definition for each matching shape

oK

2

\/ Y

il

Create Print Definitions >

Input Files

SADPG1\Division_13%buncombe_final*400_001_13BPR10113_SMI 4,
SADPGTDivision_13%buncombe_final*400_003_13BFPR10113_SMI
SADPGTDivision_13%buncombe_final*400_005_13BFPR10113_SMI
SADPGTDivision_13%buncombe_final*401_007_13BFPR10113_SMI
S50 F‘G'I\D1'u'|smr1_'|E\bunmmbe_f‘nal‘dm_[H]H_'IEEPH'IH'I 13_5MI
SADPG 1 Division_13%buncombe_final*401_011_13BPR10113_SMI
SADPG T Division_13%buncombe_final*401_013_13BFR10113_SMI
SADPG T Division_13%buncombe_final*401_015_13BFPR10113_SMI
SADPGTDivision_13%buncombe_final*401_017_15BFPR10113_SMI
SADPGTDivision_13%buncombe_final*402_015_13BFR10113_SMI
SADPG1Division_13%buncombe_final*402_021_13BPR10113_ SI"-I'II
SAMPE 14 Mivicinn 1% neambe finaltAN? 077 11RPRINTID QHI”
£ >

Print Defimtion Creation Options

Print style name:

Manually Specified Options...

_

0K

{ 12" Select “OK” ]
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Untitled.pset - Print Organizer

( 14th Select “Print” ]

:TEEXQE ANV YIE-|G

Select the

dgn’s to print

4-40

Untitled ~ || Name File Name Mode! View Group View
15BPR.13.3 ([ 400_001_138PR.. 400_001_138PR.. Defaut Defautt Views ~ View 1
""" U 400_001_13BPR10T13_SMU_T || (1" 400 003_13BPR... Q400_003_138PR..  Defaut Default Views View 1
----- (' 400_003_13BPR10T13_SMU_IS || (" 400_005_138PR... Default Default Views View 1
----- ([ 400_005_13BPR10113_SMU_B " 401_007_13BFR... Defautt Default Views View 1
----- { 401_007_13BPR10113_SMU_G || L[ 401_009_13BPR... _009_ _ Defautt Defautt Views View 1
..... ([ 401_009_13BPR10113_SMU_L || 4 401_011_13BPR... 401_011_13BPR... Default Views View 1
..... [ 401_011_13BPR10113_SMU_1 || & 401_013_13BPR... 401_013_13BPR... Default Views View 1
..... ([ 401_013_13BPR10113_SMU_D || & 401_015_138PR... 401_015_138PR.. Defaul Default Views
..... “f 401_015_13BPR10113_5MU_D ‘.f-m1_m?'_15EF'H... 401_017_15BPR...  Default
..... [ 401_017_15BPR10113_SMU_J [ 402_019_13BPR... 402_019_13BPR..  Defauit
_____ “( 402_019_13BPR10113_5MU_G Jm2_021_133PH... 402 021_13BFR...  Default Default Views
_____ ([ 402_021_13BPR10113_SMU_L L 402_023_13BPR.. 402 023_13BPR..  Default Default Views
_____ [ 402_023_138PR10113_SMU_ 1 :(r 402_025_13BPR... 402_025 _13BPR..  Default Defautt Views
_____ 402025 138PR10113_SMU_D 402_027_13BFR.. 402_027_13BPR..  Defaul Default Views
_____ {402,027 138PR10113.SMU_D [ 402_029_15BPR... 402_029_15BPR.. Defauit Default Views View 1
Q[ 402029 15BPRI013SMULJ, " 403_031_13BPR.. 403_031_13BPR..  Default Default Views View 1
""" - = L 403 033_13BPR.. 403 033_13BPR..  Default Default Views View 1
""" [ 403.031_138PR10003 SMUG || [ 453 036 138PR. . 403 035.13BPR..  Defaut et Ve el
""" U 403033 138PR10MISMUL || ' 4537037 138PR.. 403 037 138PR.. Defaut Defaut Views View 1
""" 403035 13BPR10MI3_SMU_T || (1" 403 039 138PR... 403 039 138PR.. Defau Default Views View 1
----- [ 403_037_13BPR10T13_SMU_L. || ([ 403_041_13BPR... 403041 13BPR... Defaut Defautt Views View 1
----- [ 403_033_13BPR10113_SMU_C || ([ 403 043_13BPR... 403 043 138PR.. Defauit Default Views View 1
----- ([ 403_041_13BPRI0T13_SMU_L || L 404 045_13BPR... 404_045_13BPR.. Default Default Views View 1
..... ([ 403043 13BPR10113_SMU_J" || 4 404 047 13BPR.. 404_047 13BPR.. Default Default Views View 1
..... ([ 404_045_13BPR10003_SMU_G || . 404_045_13BPR.. 404_049_13BPR.. Defaut Default Views View 1
..... ([ 404_047_13BPR10113_SMU_L || L 404_051_13BPR.. 404 051 13BPR... Defaut Default Views View 1
..... “( 404_043_13BPR10113_SMU_T ¥ JW_D&S_HEPH.... 404_053_13BPR... Default Default Views Wiew 1
< > < >
.g] SMU_pdf.pltcfg | 30 items (30 selected)
m
Print >
Printer Driver Configuration
File name: SMU_pdf plicfg
E ntley rinter driver
Type: Bentley POF printer d
Print Range Copies
Al Mumber of copies: |1 =
(®) Selection
Subrmit
Create print file
Submit a5: | Single print job w
Destination: |izatiu:un-CiviI'-.Disciplines'-.NCDOT_structures'-.‘.".n'u:urkSets'-::uut'-.Llnt'rtIed.pdf
] Open print file after creation
QK Cancel
RATS TEATT T TT T 4ana na—s 4aannnm ENJd NA7 4annm ™~ r " ™~ r hoa e

h .
15" Select “printer
setup”
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| Printer Setup |

Printer Driver Configuration File 16" Click on the “dots”
File name: to set your printer
uratiu:un'-.Organizatiu:un-CiviI'-.Disciplines'-.NCDDT_Stn_lctures'-.Standards'-plnt'-.SI"-"ILIJ:u:If.pI'tcfd| driver config file using

the path below

Type: Bentley PDF printer driver

0K Cancel

———— Neohnotinan: la-diae T aalb D hmmambimma BTN T e st imm s W el A m AL | L m o 1 1§

NCDOTProduction/Documents/Administration/WorkspaceGroups/NCDOTW orkspaces/Configurati
on_2023/Workspaces/DOT-US North Carolina/Roles/NCDOT _Structures/Standards/plot

Select Printer Driver Cenfiguration File ped
&« v <« Disciplines » MCDOT_Structures » Standards » plot w [¥] 0 Search plot

Organize « Mew folder =~ W @
D Music ~ MName Date modified Type Size

&= Pictures [ ] sMu_pdf.pltcfg 5/5/2021 7:16 AM PLTCFG File 21 KB
m Videos

wa DivProj (ODOT
== NSProj (\\DOT\C 17

Select the

SYSTEM (C:) “SMU_pdf.pltcfg” file
Proj (WDOT\DFS

GROUPS-SDCC (
napierce (WODOT

M H

¥ Metwork v

File = Directory -

File name: v| Printer Configuration Files (*.pl ~
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Print o
Printer Driver Configuration
File name: SMU_pdf plicfg
Type: Bentley PDF printer driver
Print Range Copies
Al Mumber of copies: |1 =
(®) Selection
Submit
Create print file
. th
Submit as: | Single print job w 18 Set your
Destination: ization-Civil\Disciplines\NCDO T_structures'Work Sets out\Untitled pof | ...q— “destination” to save
[] Open print file after creation the files to your project
folder
QK Cancel
Save Output File >
&« v <« DPG1 » Division_13 » pdf's_final v V] Search pdf's_final
Organize « Mew folder == - o
D Music - MName Date modified Type Size
&=| Pictures 15BPR.3.3 Plans TMS_NAP Comments 0. 5/11/2021 2:19 PM Adobe Acrobat D.., 2 494 KB
B videos 400_001_13BPR10113_SMU_TSH. pdf 5/12/2021 10:18 AM Adobe Acrobat D... 22 KB
== DivProj (WDOT buncombe_final.pdf 5/10/2021 4:07 PM Adobe Acrobat D... 2,350 KB
= NSProj (WDOT\C Test.pdf 5/12/2021 11:25 AM Adobe Acrobat D... 4016 KB
= SYSTEM (CH) Untitled.pdf 5/12/2021 10:47 AM Adobe Acrobat D... 120 KB
= Proj (\DOT\DFS
= GROUPS-SDCC (
- C——— 4
File name: | Untitled.pdf -
Save as type: | Portable Document Format Files(™. pdf) ~
File = Directory =
A Hide Folders Cancel

g

e .

19t After pathing to
your project folder,
name the file and save
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Printer Driver Configuration

File name:

Type:

Print Range
Al
(® Selection

Submit

SMU_pdf pltcfg
Bentley POF printer driver

Create print file

Submit as:

Single print job

Copies

Mumber of copies: |1 =

Printer Setup...

Destination: |izatiu:un-CiviI'-_Disciplines'-.NCDDT_stn_lctures'-.‘-"a'Dﬂ*;Sets'-mrt'-.Llnt'rtIed.pdf

[ ] Open print file after creation

M =forTr - T & anm

Untitled.pset - Print Organizer
File Edit View Tools
+& ANV YIE-G
Untitled A || Name File Name Model View Group View i
15BPR.13.3 [ 400_007_13BPR.. 400_001_138PR.. Defaut Default Views Vigw 1
U 400_001_13BPR10VI3_SMUT || [ 400 003 138PR 400003 138PR_  Defaut Default Views View 1
- 400_003_13BPR10113_SMU_I || " 400 005_138PR.. 400005 138PR.. Defaut Default Views View 1
-~ 400_005_13BPR10113_SMU_B ([ 401_007_13BPR.. 401_007_138PR..  Default Defautt Views View 1
- 401_007_13BPR1D113_SMU_G || L 401_009_138PR.. 401009 138PR.. Defaut Defautt Views View 1
- 401_0095_13BPR10113_SMU_L || U 401_011_13BPR.. 401_011_138PR.. Defaul Defautt Views View 1
- 401_011_13BPR10113_SMU_T || U 401_013_13BPR.. 401_013_138PR.. Default Defautt Views View 1
- 401_013_13BPR10113_SMU_D || & 401_015_13BPR.. 401_015_138PR..  Default Defautt Views View 1
J 401_015_13BPR10113_SMU_D <.f401_017_15BPH 401_017_15BPR Default Default Views View 1
‘r 401_017_15BPR10113_SMU_J qr 402_019_13BPR.. 402 019_13BPR..  Default Default Views View 2
- 402_013_13BPRI0113_SMU_G [ 402_021_13BPR.. 402 021_138PR..  Defaut Defautt Views View 1
[ 402_021_13BPRIDIA_SMU_L [ 402 023_13BPR.. 402 023_138PR..  Defaut Defautt Views View 1
[ 402_023_13BPRID13_SMU_1 [ 402_025_13BPR.. 402 025_138PR..  Defaul Default Views View 1
L s o | LR YT et oeeven e
- 025 . 029 - aul ault Views iew
j jgi—g;—}zsgg:g”i—:m—f o 403_031_13BPR. 403_031_138PR Default Default Views View 1
- o [ 403 033 13BPR.. 403 033 138PR..  Defaut Defautt Views View 1
([ 402 031_138PR10003_SMUG || "¢ 453 196 1appR 403 035 198PR..  Defaul Dofauk Views  View 1
- 403033 138PRIONI3SMUL || 7 403 037 138PR.. 403 037 138PR...  Defaut Default Views Vigw 1
- 403035 138PRI0TI3_SMUT || (' 403 039 13BPR... 403 0391383PR... Defaul Default Views View 1
L[ 403_.037_13BPRA0TI3SMUL || [ 403 041 138PR... 403 041_13BPR.. Defaul Defautt Views View 1
- 403 0339_13BPRI0T13_.SMU_C || [ 403 043_13BPR.. 403_043_138PR.. Defaut Defautt Views View 1
-~ 403_041_13BPR1I0113_SMU_L || L{ 404 045 13BPR..  404_045_138PR_.  Default Defautt Views View 1
[ 403_043_13BPR1013_SMU_J || L[ 404 047 13BPR.. 404 047 138PR.. Default Defautt Views View 1
[ 404_045_13BPR10003_SMU_G || [ 404_049_13BPR.. 404 049 138PR.. Defaut Defautt Views View 1
[ 404_047_138PR10113_SMU_L || 404 051_13BPR .. 404_051_138PR.. Defaut Defautt Views View 1
- 4D4_D49_13BPR10113_SMU_T ¥ Jm_ﬂ&&_BBPH.. 404_053_13BPR.... Default Default Views View 1 v
> < >
l% SMU_pdf.pltcfg | 30 iterns (30 selected)
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4.8.4  Using Print Organizer for PDF Creation of Multiple DGN’s
To PDF your plan sheet set DGN files, follow these steps:

[ 15t Select the home tab ]
Drawing Hl‘._n:; i+« ~ * = k s C

m Home Wiew Annotate Attach Analyze Curves Constraints Utilities Drawing Aids Cor

o B = gy U
] = Mone ™ | Default . C)\ |- = * S T X

' '
[Epp——

- 'ﬁﬂ [
= - |[= - | [= . . + || Expl Attach ' El t Fence
[20 =0 =0 @0 £90 PO Toolsv %28 + T v | sclection Tools+ [ -
Attributes Primary Selection

N B P

B View 1, Default

2nd Select File ]

" Hidke«-2 42k

View Annotate Attach Analyze Curves

* | Default v Q [

n - I'= v | = — - - Atta
[&0 =0 =0 @0 Ao Explu:urer_l_ |

ool

Attributes Pri

B View 1, Default
—-Gu-|1d 20O PE SHYS

> ‘T | ¥ F L 4l 8 RF R | — — | Ldx gie
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3rd Select Prlnt J Ch\Users\napierceh\Des

New

Open

Save

Save As

Save Settings

Send Mail

Close

Tools

Settings

Properti s

Print

Import

Export

Publish i-model

Untitled pset - Print Organizer

InterPlot Organizer

L%] Print

L@] Print Preview

N

3
#~ Print to PDF

| ’, Print Styles

E Print Organizer

Displays IPLOT dialog

Displays InterPlot Organizer

Print to a printer or to a file

Open the resizable print preview window

4" select Print Organizer

Print to a PDF document

d delete print styles

Print multiple files using Print Organizer

Sth Select “Add folder to set”

- X
File Edit View Tools
— ‘
=] - v X |6k
Untitled MName File Name Model View Group View
< >
| = SMU_pdf.plicfg | 0 items (0 selected) .:
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Untitled.pset - Print Crganizer

6"h Edit folder name

Edit View Tools

Print Definition Creation Options

Print style name:

| p— L —
+ = X A AV
w - Untitled Fil
L. 15BPR.13.3
th “ . ”
7 Select “Add files to set
Untitled.pset - Print Organize
File Edit View Tools
H2Q ~ AV YIE-G
h = Unttled | Name File Name Madel View Group Wiew
158PR.13.3 Create Print Definitions X
Input Files

’—[ 8" Add files to print ]

>
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Create Print Definitions

Input Files

ADPG1\Divigion_13'\buncombe_final"400_001_13BFR10113_SMI 4
ADPG1\Division_13'\buncombe_final*400_003_13BPR10113_S5MI
ADPG1\Division_13'\buncombe_final*400_005_13BPR10113_SMI
ADPG1\Division_13'\buncombe_final*401_007_13BPR10113_5MI
“DPG 1 \Division_13'buncombe_final*401_005_13BPR10113_SMI
“DPG1\Division_13'buncombe_final401_011_13BPR10113_5MI
“DPG 1 \Division_13'buncombe_final*401_013_13BPR10113_SMI
“DPG1'\Division_13'buncombe_final*401_015_13BPR10113_5MI
“DPG 1 \Division_13'buncombe_final*401_017_15BPR10113_SMI
ADPG1\Division_13'\buncombe_final*402_015_13BPR10113_SMI
ADPG1\Division_13'\buncombe_final*402_021_13BPR10113_SMI v
ANPGE 1 Nivieinn 1 Whiineambe final A2 077 1IRPR11TT SMI

>

Add

Remave

) A LN LG L Ln LA Lh Ln LA LG L

Print Definition Creation Options

Print style name:
| | ..

| Manuzlly Specified Options. .. |

0K Cancel

9™ select “Manually Specified Options”

Print Definition Creation Options

Main  Advanced Fence Display Levels References

Model Options
Use these models to create print definitions:

iAll sheet models

Fence Creation Methods

MNaone

e

10th

Select “All Sheet Models” from

Define from shape...
Define from cell...
Fit to master model

Fit to master model and all reference files

Fit to element range. ..

Enter fence points...

OK

llo KII |

Cancel
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Create Print Definitions

Input Files

7\DPG1

NOPGT
NOPGT
NOPGT
WDPG
\DPG
WDPG

A\DPG1
A\DPG1

WDivision_13buncombe_final*400_001_13BPR10113_SMI A,
ADPGTY

Divigion_13%buncombe_final*400_003_13BPR10113_SMI

WDivision_13"buncombe_final400_005_13BPR10113_SMI
WDivision_13"buncombe_final*401_007_13BPR10113_5MI
WDivision_13"buncombe_final*401_009_13BPR10113_5MI
WDivision_13buncombe_final*401_011_13BPR10113_5MI
WDivision_13"buncombe_final*401_013_13BPR10113_5MI
WDivision_13"buncombe_final*401_015_13BPR10113_5MI
WOPGTY

Divigion_13%buncombe_final*401_017_15BPR10113_SMI

WDivision_13buncombe_final402_019_13BPR10113_5MI

WDivision_13"buncombe_final402_021_13BPR10113_5MI
AP

Miviginn 1 Whomerambe finahAD? 033 TIRPRIDTTT SMI w7

pag47 A LA LG LA LR LG LA L LA L LY

>

Print Definition Creation Options

Print style name:

Add

Remove

Manually Specified Options... |

11th Select “OK”

QK Cancel
) - X
= +
Untitled A || Name File Name Madel View Group View o)
EHELOET ([ 400_001_13BPR... 400_001_13BPR.. Defaut Default Views View 1
""" U 400_001_138PRIOMI3SMUT || " 409 003 138PR... 003_13BPR..  Defaut Default Views View 1
----- [ 400_003_13BPRI0TI3_SMU_IS || (" 400_005_138FR... Default Defautt Views View 1
----- [ 400_D05_13BPR10T13_SMU_B || L 401_007_138PR... Default Defautt Views Viegw 1
----- ([ 401_007_13BPR10113_SMU_G || L[ 401_009_13BPR... 401_009_13BPR Default Views View 1
..... ([ 401_005_13BPR10T13_SMU_L || L[ 401_011_138PR... 401 _011_138PR... Default Views View 1
..... [ 401_011_13BPR10113_SMU_1 || & 401_013_13BPR... 401_013_13BPR... Default Views View 1
..... ({ 401_013_138PR10113_SMU_D || W 401_015_13BFR... 401_015_13BPR.. Defaut Default Views
..... q( 401_015_13BPR10113_SMU_D J-m1_ﬂ1?_15EPH... 401_017_15BPR...  Default
..... J 401_017_15BPR10113_SMU_J [ 402_019_13BPR... 402_019_13BPR..  Defauit
_____ qf 402_019_13BPR10113_SMU_G ‘..,r 402_021_13BPR... 402_021_13BPR...  Default Default Views 12th Select the
_____ {402 021_13BPR10113_SMU_L ([ 402_023_13BPR... 402_023 13BPR.. Defauit Default Views
_____ I 402_023_138PR10113_SMU_1 ([ 402_025_13BPR... 402_025_13BPR.. Defauit Default Views d gn, sto print
----- q sz s ymon w0l | AR SR D e
- ' 029 ' 029 aul ault Views iew
§ jg;-g;-gggglgm-gmﬂf " 403_031_13BPR.. 403_031_13BPR..  Default Default Views View 1
e —2 e { 403_033_13BPR... 403_033 13BPR..  Defauit Default Views View 1
""" [ 403 031_13BPR10002_SMUG || ¢ 453 035 13gPR_ 403 035_138PR..  Defauk et Ve et
""" ([ 403033 13BPR10T13.SMUL || [ 4ng 037 138PR_. 403.03713BPR_. Defaut Defautt Views  View 1
""" (U 403_035_13BPR10T13_SMU_T || ({" 43 039 138PR... 403 039_138PR... Defaut Default Views View 1
----- (( 403.037_138BPRA0113_.SMU_L. || ([ 403 041_13BPR... 403041 138PR.. Defaut Defautt Views View 1
----- [ 403039 13BPRA0TI3_SMUL || 403_043_13BPR... 403_043 13BPR.. Defaut Default Views View 1
----- ({ 403_041_13BPR.10113_SMU_L || L 404_045 13BFR... 404 045_138PR.. Defaut Defautt Views View 1
..... ([ 403_043_13BPR10T13_SMU_J || L[ 404_047_13BPR... 404 047 _13BPR.. Defaut Default Views View 1
..... ([ 404_045_13BPR10003_SMU_G || [ 404_045_13BPR.. 404_049_13BPR.. Defaut Default Views View 1
..... ([ 404_047_13BPR10113_SMU_L || L 404_051_13BPR.. 404 051 13BPR... Defaut Default Views View 1
..... q( 404_049_13BPR10113_5MU_T ¥ qf-m-i_D&S_HEPH.... 404 053 13BPR... Default Default Views View 1 v
< > < >
._% SMU_pdf.pltcfg | 30 items (30 selected)
_ m
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Print o

Printer Driver Configuration

File name: SMU_pdf plicfg
Type. Bentley PDF printer driver

h .
13" Select “printer
setup”

Printer Setup...

Print Range Copies
Al Mumber of copies: |1 =
(®) Selection
Submit
Create print file
Submit a5: | Single print job w

Destination: |izatiu:un-CiviI “Disciplines\NCDOT_structures’Work Setsout Untitled pdf

[ ] Open print file after creation

OK Cancel
Printer Setup |
th M " ”n

Printer Driver Configuration File 14" Click on the “dots

File name: to set vyour printer

uratiu:un'-.Organizatiu:un-CiuiI'-.Disciplines'-.NCDOT_Stn_lctures'-.Standards'-plnt'-.sMLIJ:udf_prtcfd| driver config file using

Type: Bentley PDF printer driver the path below

OK Cancel

NCDOTProduction/Documents/Administration/WorkspaceGroups/NCDOTWorkspaces/Configurati
on_2023/Workspaces/DOT-US North Carolina/Roles/NCDOT _Structures/Standards/plot
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Select Printer Driver Configuration File x
« w <« Disciplines » MCDOT Structures » Standards > plot v | D Search plot
Organize « Mew folder ==~ W @

D Music 2 Mame Date modified Type Size

&=| Pictures [ smu_pdf.pltcfg 5/5/2021 7:16 AM PLTCFG File 21 KB

B Vvideos

== DivProj (AWDOTW

; th
== NSProj (\WDOT\C 15 Select the

i, SYSTEM (C:)
== Proj (\DOTDFS

“SMU_pdf.pltcfg” file

4-50

= GROUPS-SDCC |
== napierce (KWDOT
¥ MNetwork £
File = Directory -
File name: v| Printer Configuration Files (*.pt ~
Print =
Printer Driver Configuration
File name: SMU_pdf plicfg
Type. Bentley PDF printer driver
Print Range Copies
Al Mumber of copies: |1 =
(®) Selection
Subrmit
Create print file
. th
Submit as: | Single print job w 16 Set your
Destination: [ization-Civil\Disciplines\NCDOT_structures\Work Sets\out \Untitled pof | ...q— “destination” to save
(] Open print file after creation the files to your project
folder
0K Cancel
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Diestination: |izatiu:un-CiviI'-.Disciplines'-.NC DOT _structures " Work Sets out \Urtitled pdf

[ ] Open print file after creation

create the PDF in the
location you pointed it

OBD
Save Output File x
— A <« DPG1 » Division_13 » pdf's_final w ] Search pdf's_final
Crganize « Mew folder B o
-~
B Music " MName Date modified Type Size
&= Pictures 15BPR.2.3 Plans TMS_MAP Comments 05...  5/11/2021 2:19 PM Adobe Acrobat D... 2434 KB
m Videos 400_001_13BPR10113_SMU_T5H. pdf 5/12/20271 10:18 AM Adobe Acrobat D... 122 KB
= DivProj (WDOTL buncombe_final. pdf 51072021 4:07 PM Adobe Acrobat D... 2350 KB
= MNSProj (\DOT\C Test.pdf 5/12/2021 11:29 AM Adobe Acrobat D... 4016 KB
S SYSTEM (CH) Untitled.pdf 31272021 10:47 AM Adobe Acrobat D... 120 KB
== Proj (\DOTWDFS
= GROUPS5-5DCC (
. o L
File name: | Untitled.pdf -
Save as type: | Portable Document Format Files(*.pdf) ~
File =« Directory =
» Hide Folders ( \ Cancel
—=—1 17t After pathing to -
your project folder,
name the file and save
|
l Printer Driver Configuration
| i
I File name: SMLU_pdf plicfg
| Type: Bentley PDF printer driver
[ Printer Setup. ..
: Print Range Copies
| Al Mumber of copies: |1 =
| (@ Selection
| :
| Submit
| Create print file
| Submit as: | Single print job “ 18t Click “OK” to
|
|
|
|

AaaA ~Earr I~ T

to fo the destination




NCDOT STRUCTURES MANAGEMENT OPENBRIDGE MANUAL CHAPTER 4
OBD

19th Save your PSet file
with your project.

Untitled.pset - Print Organizer
File Edit View Tools
+ & o X ANV NIE-|G
Untitled A || Name File Name Model View Group View &
158PR.13.3 ([ 400_001_13BPR.. 400_0071_138PR.. Defaul Default Views View 1
-~ 400_001_13BPR10T13_SMU_T || | 4pp p03_138PR . 400_003_13BPR_  Defaul Defautt Views View 1
- 400_003_13BPR10113_SMU_I® || 4pg 005 138PR.. 400005 138PR.. Defaut Defautt Views View 1
- 400_D05_13BPR10113_SMU_B A 401_007_13BPR..  401_007_13BPR..  Default Default Views View 1
- 401_007_13BPR10113_SMU_G ({ 401_009_13BPR... 401_009_138PR Default Default Views View 1
[ 401_009_13BPR10T13_SMU_L || L[ 401_011_13BPR.. 401_011_138PR.. Defaul Default Views View 1
[ 401_011_13BPR10113_SMU_T || L 401_013_13BPR.. 401_013_138PR.. Default Defautt Views View 1
([ 401_013_138PR10113_5MU_D || U 401_015_138PR.. 401_015_138FR.. Defaul Defautt Views View 1
‘( 401_015_13BPR10113_SMU_D Jm1_m7_158PH. 401_017_15BPR...  Default Default Views View 1
J 401_017_15BPR10113_SMU_J ‘.f 402_019_13BPR... 402_015_13BPR..  Default Default Views View 2
[ 402_015_13BPR10113_SMU_G [ 402_021_13BPR.. 402 021_13BPR..  Defaut Defautt Views View 1
[ 402_021_13BPRI0T13_SMU_L (402 023_13BPR. 402 023_138PR..  Defaut Defautt Views View 1
[ 402 023 13BPRI0I3_SMU_1 [ 402 025 13BPR.. 402 025 138PR..  Defaul Default Views View 1
AL oz ey swio || SRR SR e S A
- ' 029 . ' 029 - aul ault Views iew
f jﬁi—ﬁig—}isgg}g”i—:m—f [ 403_031_13BPR.. 403 031_138PR..  Defaul Default Views View 1
- N [ 403 033_13BPR.. 403 033_138PR..  Defaut Defautt Views View 1
<[ 403_031_138PR10003_SMU_G [ 403_035_13BPR.. 403 035_13BPR..  Defaut Defautt Views View 1
- 403 033 13BPR10TI3SMUL || [ 403 037 138PR. 403037 138PR..  Defaut Defautt Views View 1
- 403_035_138PRI0TI3_SMUT || (' 403 039 13BPR... 403 039 133PR... Defaut Default Views View 1
-~ 403_037_13BPRAOTI3_SMU_L || ({ 403 041 13BPR.. 403 041 138PR..  Defaul Default Views View 1
- 403_039_13BPR.10113_5MU_L A 403 _043_13BPR.. 403_043_138PR..  Defaut Default Views View 1
- 403_041_13BPRI0TI3_SMUL || L[ 404_045_138PR.. 404045 138PR.. Default Default Views View 1
([ 403_043_13BPR10113_SMU_JS || [ 404_047 13BPR.. 404 047 138PR.. Default Defautt Views View 1
[ 404_045_13BPR10003_SMU_G || [ 404_049_13BPR.. 404 049 138PR.. Defaut Defautt Views View 1
- 404_047_138PR10113_SMU_L || U 404_051_13BPR... 404_051_138PR._. Default Defautt Views View 1
J 404_043_13BPR10113_SMU_T ¥ qf-tMJ&BjBEPH.. 404 053_13BPR...  Default Default Views View 1 W
L4 > < >
l% SMU_pdf.pltcfg | 30 itemns (30 selected)
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4.9 CiviL TooLs

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

4.9.1 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 ) - j‘ =1 * SM\Common Shi
ﬂ Home View Civil Analy#s and Reporting Utilities Parametric Cel

£t Import/Export * 4% Civil Accudraw /" Lines = X Offsets and Tapers = < M
#% Design Elements * % Geometry Refort O Arcs = -5 Reverse Curves 7 # Co
W Standards ~ . Civil Analyfis ~ ¢ Point * =L Spirals ~

Generi 3., Analyze Point Horizental

- Analyze Between Points

E3 fit

1

Analyze Volume

S| ks
L1 3| hd "-", "f‘( hd

1
1

< 3 NP I

Inverse Points

Analyze Trace Slope

Analyze Pond

Elerment Compeonent Cuantities
Create Cut Fill Velumes

3D Drive Through

4.9.1.1 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=-0.0035
Direction=348.442°

4.9.1.2 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.

6%3 Analyze Point —

Parameters ~
x
Y
Elewvation

Slope

Aspec

Display Settings N
Display Contours
Display Contours only in View

Display Slope

K KO E

Display Triangle
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4.9.2  Horizontal Offsets and Tapers Tool
Copying Roadway alignments 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.
OpenBridge Modeler v v = H I'._::! E:Lf: ; |.%I =

Home Civil Ltilities Reports and Drawings View Collaborate Help

B Import/Export = 43 Civil Accudraw o Lines = | Offsets and Tapers T| <+ Modify ~
|45 Design Elements ¥ % Geometry Report = O Arcs = | 717 Single Offset Entire Element 'lex Geometry ~
W Standards ~ = Civil Analysis = + Point * | 51

it Single Offset Partial

General Tools c

=L Variable Offset Taper

{ View 1 - Top, Default =L Ratic Offset Taper

= L] T S U — . P o= - — — — [ ]

Once a tool is selected, provide the offset and any other necessary information.

% Single Offset Enti... — x

Parameters ~
Offset: [-10:0

Use Spiral Transitions

Mirrar ]

Remove Offset Rule  []

Feature ~
Feature Definition |Nn Feature Defin'rtiu|
Mame [ -4l Mo Feature Definition

- Alignment
| [~ Existing
-8 NCDOT
[ Prop
PR & ALG_Centerdine Ramp
= Linear
G- Civil Cell
- Curb and Gutter
&8 NCDOT

-l Pavement

4-55



NCDOT STRUCTURES MANAGEMENT OPENBRIDGE MANUAL CHAPTER 4

OBD

4.10

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:

AT m® SO~

Civil Plan: 3D modeling tool allows the user to select a horizontal alighment 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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4.11 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.

4.12 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 & o« - = -
m Horme Ciwil Utilities Reports and Drawings View Collaborate Help

q B KNI ~@ X Btimpot~ T@AddUnit &5 Terrain P
@ | £ Bridge Wizard %7 Alignment % Add Multi-Units 2,
Explorer o ] i
= 0 - Wy Add Bridge %5 Move #

Primary Selection Eridge Setup Su

m View 1 - Top, Default

& - &) '- s PR ?HEI*'.LE‘} Ty

Mone

Elevatl on Gf‘Fset. -1.0000

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

Select the “Drawing” workflow ]

Drawing v Hl-._' fa & ~ j' = = B:\Special
Home Wiew Annotate Attach Analyze Curves Const
= MNone ™ | Default = q E
0 = = =0 ~|lewn =~ Expl Attach
[Eo =0 = 0 &0 KOS ol B J

LH|

Primary

Select the “Line Styles” drop down ]

Find the custom line style
desired.

Custom Styles
{ Border)

[ Center)

( Dashdot )

( Dashed )

{ Divide )
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4.14 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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CHAPTER 5
2D Plan Production

5.1 DRAWING WORKFLOW

Once the DGN file is created as laid out in Chapter 4, for 2D drawing creation set OBD to
the Drawing Workflow.

Drawing -
ﬂ OpenBridge Modeler nr

ProConcrete
2 Drawing Ik
] Task Mavigation |
NCDOT

Attributs

All DGN files will be set up with three modes with.them:

DGN File

Design Model Drawing Models Sheet Model
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5.2 2D DESIGN MODEL

For 2D drawings the 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 1” window, then use the save settings tool. (Note: View 2 is

utilized for 3D views.)
[ Close “View 2” window ]\

N
o | @] = = View 2 - Isometric, Default (== @
=R EE R N [ SR S R ol [ A A

Sl A PO HOURBRER TR

N < x

v () - b~ [ oetauk =] - EFTHUGE = o =% ==t X PP A OF ol Fa il | 1= £

Leave the Drawing Scale at “Full Size 1=1" and draw all elements at their true dimensions.
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5.3 2D 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.

5.3.1 Dimensioning

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.

5.3.2  Drawing Scale

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

annotate the drawing. st o
1 Select the Utilities tab

“\Users\napierce\Desktop\B-5121\401_001_B5121_SMU_GDO01_5001_910227.dgn [2D - V8 DGN] - OpenBridge Modeler CONNECT Edition

| Drawing - HE =N
Mome  View  Annotste  Aftsch  Anshze  Curves  Constraints  Utilfies

Drawing Aids ~ Content  SMU  Help

€3 MDL Applications 3 =] . . s Sl P B e
0 o PP Gad © vy e Record m 5o a A.k i e A 3=
Olf" (& @ Close Tool Boxes | =l o L i ta [ + K W e g | USSurvey oot e
5 Ex;'f::;gm 5 Connectto bronser | DS ComVert COBUUIE |y (35 ot Oncnp <] M;lnEaAge’ Commit Initialize Signatures Signafure Cnsi'viwar::ta § 5@ | USSueinch 18 o
Utilties Image Macros 5 DesignHstory Security Geographic Drawing Scale

2" Change your Drawing Scale from the defaulted “Full Size
1=1" scale, until the text fits correctly on your drawing

\

Your scale is now set for this Drawing Model, save settings and do not change it! Now you

can place your text.

Save settings icon ]

Drawing T H l'._:::f f::: ; .gl

File Home View Annotate Attach Analyze Curve

0 £} MDL Applications Et_u-* F =
) X
4 &) (®) Close Tool Boxes =k {@ =5 g

OLE Mamed Display Convert Capture l:
il

" Expressions %' Connect to Browser 1

Litilities 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:

5.3.2.1 Placing Dimensions

1" Select the Annotate tab ]

Drawing v 417 £k - C:\Users\napierce\Desktop\B-51211400_000_B5121,
m Home View Annotate Attach Analyze Curves Constraints Utilities Drawing Aids Content sMU Help

A B A v A BX |‘T| M= MIA @ FW-\ o o ‘¢’ b @ @ 7 /ua/

Lt D b L oo AR e Mo o G

Place Edit Change Text A Place Place Dimension - Place = Section P Place % Hatch = Label

Text  Text Attnibutes .~ 7 | Mote Label Element & 7 * Table Callout "' of  ActiveCell 2+ ™ Area = t\:\l ™ |Terrain Conta
Text I MNotes Dimensioning T Tables Detailing = Cells ] Patterns Terrain v

+ [l 2 ot N

d . . . .
2™ Select the appropriate dimensioning
tool icon

Now use the selected dimensioning tool as normal to dimension your drawing.

Make sure to select the SMU dimensioning style

, — 39 Select the SMU
6(2" Element Dimensicning — > . .
dimension style
{1 smu N
Alignment: | View "
Lecation: | Autornatic -

15| 2

Now use the tool to dimension the item(s) in the dgn.
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5.3.2.2 Editing Dimensions
When editing dimensions, follow these steps:
1%t Go to the Annotate tab ]
Drawing v IR A CA\Users\napierce\Desktop\B-5121\test.dgn [2D - V& DGN] - OpenBridge Modeler CONME

Home View Annotate Attach Analyze Curves Constraints Utilities Drawing Aids Content SMU Help

A B AV A 7] 0F A @ IVNEES ¢ i @ ® G g %
AL AL oo O oo T o g :
Place Edit Change Text A Place  Place Dimension ~ Place = Section P Place * Hatch — Label e
Text T Attributes — 7 Note Civil Label Eement o 4 7 Bl Table Callout "' o | ActiveCell 4+ ¥ Area =7 %11 T | Terrain Contours @8 ¥
t F] Motes Dimensicning G Tables Detailing ™= Cells [F] Patterns Terrain Model
+ aEX ol
2NP Use Edit Text tool ]

Click on the desired dimension to be edited and edit the text:
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533  Text
5.3.3.1 Placing Text

After the drawing scale has been set for the Drawing Model, it’s time to start placing text.

1St Select the Annotate tab ]

Drawing v : L = Y C:\Users\napierce'\Desktop\B-51214400_000_B5121,
m Home View Annotate Attach Analyze Curves Constraints Utilities Drawing Aids Content sSMU Help

A B fq F:JB’L /_A B |H| I E_':] 1 @ ,Le /e o- o ﬂ @ ':E[:' [ /-u;/

1 . '<:>' z
At AL s Lo AR o B G
Place Edit Change Text Place Place Dimension e Place = Section & Place % Hatch — Label
Texgg Text Attributes —~ 7 Mote Label Element o 7 ~ i Table Callout ©F of | ActiveCell + 7 Area =7 h“q T |Terrain Conto
Text IF Notes Dimensicning T Tables  Detailing Cells [ Patterns Terrain h

B

\[ an Select the Place Text icon ]

/3“’ Select the correct “SMU-" text style
and use the text editor to type and - o x
place your text. (Make sure the F[=-

element template is also on the correct §
style before placing text or it might not
print correctly)

Text Editor

Style (none) <

| Style (none)

%2 0130_Engr Vert_Ctr Ctr
W SMU-Detail Text
&3 SMU-Notes

2 SMU-Subtitle Text
&2 SMU-Title Text

Note: Changing the drawing scale may be required to see the text as desired, the text will
automatically scale to the drawing scale.

5.3.3.2 Editing Text

When editing text, follow these steps:

1%t Go to the Annotate tab ]

Drawing v hea-282 8 - C:\Users\napierce\Desktop!B-5121\test.dgn [2D - V& DGN] - OpenBridge Modeler CONME

Home View Annotate Attach Analyze Curves Constraints Utilities Drawing Aids Content SMU Help

A B 7 7 /-A BEX |H [ = @ A o o ¢ i @ @ /m/ 5
1 - ~ Y~ p
PI AE(:I_A’A Ch AJT o Pl PI Di i |é i m m PI Secti °Q Pl «f Hatch Q G Label
ace it ange Text ace ace imension ace ection ace atc abel
Text T Attributes (é\ * | MNote Civil Label Element & 4 7 Bl Table = Callout ™ n? Active Cell +f T Area DD-T h"q " Terrain Contours %8 7

1 MNotes Dimensicning G Tables Detailing & Cells ] Patterns Terrain Model
b i [ o il 85
ND H
\{ 2"" Use Edit Text tool ] [ 3" Click on the text to be edited and make the edits

NOTE: When editing SMU text style, leave the style at “None” while editing. The text will
remain as the SMU text style it was placed as.
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5.4 2D 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.

5.4.1 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 v i [§ 2k - C:\Users\napierce\Desktop\B-5121\400_000_B5121,
m Home View Annotate Attach Analyze Curves Constraints Utilities Drawing Aids Content SMU Help
A B 7 V4 /-A BEX |‘_'| = @ o o B @ @ @ /ua/
1 . =
AL AL s L om-e MR %o ¥ B G
Place Edit Change Text Place Place Dimension o Place = Section @ Place * Hatch — Label
Text Text Attributes .~ 7 Mote Label Eement o W * 5l Table Callout "' of  Active Cell #+ ¥ Area =7 h“q T |Terrain Conto
Text IF1 MNotes Dirensicning T | Tables | Detailing =& Cells P Patterns Terrain b

[ an Select the Place Active Cell icon

&% Place Active Cell — et
Active Cell: || 3rd Select the “...” J
Active Angle: | 0.0000° =
X Scale: | 1000000 —|
¥ Scale: | 1.000000 )
Z Scale: | 1.000000 J

[ ] Place as Shared Cell

True Scale

] Mirror: | Horizontal -
[] Interactive: |Scale and Rotate -
] Flatten:  Top -
Scale

[] Multi-line Offsets
Dimension Values
Annotations
[] Association
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% Cell Library: [NONE]

File |

<

{ 3" Click on “File” ]

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

L NCDOT Structuresh Standardshcellhdoulvert.cel Library
LAStandardsh celN\NCDOT SMU Sheet Border.cel ‘/I
AStandardshcellOpenBridgeModeler.Drawings.cel
W ANCDOT StructureshStandards' cellgoulvert.cel
LAMNCDOT_Structuresh Standards' celltsculvert.cel
wostandardshcellhSMU_ID Cells.cel
AStandardsh cel W SMU_Abutments. cel
wastandardsh cellhSMU_Annotation.cel
wAStandardshcel N SMU_Bearings.cel

aStandardsh celhSMU_CrossFrames.cel

LA MNCDOT_StructureshStandards' cellt SMU_Deck.cel
Lstandardstcel W SMU_Girders.cel

wastandardshcell SMU_PE_Seals.cel

LA MNCDOT_Structuresh Standardsh celhSMU_Piers.cel
LANCDOT_Structuresh Standardshcel W SMU_PRE.cel
wastandardstcelltSMMU_Retrofit.cel
wostandardshcelllstructures_ncbdsedetails.cel
LAMNCDOT Structuresh Standardsh cellhtcubvert.cel

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

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

File
L1 ]
03 Y [ ]
= Mame Deescription 4 Type A
| %  Design Dual Plan Profile  Dual Combination Plan Profile Sheet Borders Graphic &,
%=1 Design Plan Profile Design Plan Profile Sheet Borders Graphic %
&1 Design Standard Design Standard Plan Profile Sheet Borders Graphic &'
%=1 PRR Dual Plan Profile PRR Dual Combination Plan Profile Sheet Borders Graphic LY
5= PRR Plan Profile PRR Plan Profile Sheet Borders Graphic LY
f  PRR Standard PRR Standard Plan Sheet Borders Graphic LY

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

This method allows the user to set up a primary 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.

5.4.2.1 Creating a Primary 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 ]

an Select the Annotate tab l
=2k -

Analyze Curves Constraints Utilities Drawing Aids Content SMu Help

Drawing B-5121\400_000_B5121,

m Home View Annotate
B A ¥V _Apx [T M E NA @ Fo | sk I ® % =
A A+ A3 N ‘4 u m-® My LS &0 _'¢*_ b @ 0 0 =

Place Edit Change Text Place Place Dimension —, Place | Section : Place Hatch Label
Text  Text Attrl%utes A T Mote Label Element d{ |U =l Table = Callout 7 u? Active Cell +f T Area DDih“q ™ |Terrain Conta

Text Ta Notes Dimensiening G Tables  Detailing = Cells [F1 Patterns Terrain b
+ a2 ol

Jb Place Active Cell —

Active Angle: | 00°00'00.000" =
X Scale: | 1.000000 ]

&
¥ Scale: | 1.000000 L

[] Place as Shared Cell

4t Click on the dots to find the cell
library

True Scale

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

] Multi-line Offsets
Dimension Values
Annotations
[] Association
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¥ CE|W 5t Click on “File” ]
File
Attach File...
Attach Folder...
Detach 6"  Select “SMU
Compress Sheet Border.cel”

L NCDOT Structuresh Standardshcellhdoulvert.cel
LAStandardsh celN\NCDOT SMU Sheet Border.cel A’I
AStandardshcellOpenBridgeModeler.Drawings.cel
W ANCDOT StructureshStandards' cellgoulvert.cel
LAMNCDOT_Structuresh Standards' celltsculvert.cel
wostandardshcellhSMU_ID Cells.cel
AStandardsh cel W SMU_Abutments. cel
wastandardsh cellhSMU_Annotation.cel
wAStandardshcel N SMU_Bearings.cel

aStandardsh celhSMU_CrossFrames.cel

LA MNCDOT_StructureshStandards' cellt SMU_Deck.cel
Lstandardstcel W SMU_Girders.cel

wastandardshcell SMU_PE_Seals.cel

LA MNCDOT_Structuresh Standardsh celhSMU_Piers.cel
LANCDOT_Structuresh Standardshcel W SMU_PRE.cel
wastandardstcelltSMMU_Retrofit.cel
wostandardshcelllstructures_ncbdsedetails.cel
LAMNCDOT Structuresh Standardsh cellhtcubvert.cel

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

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

File
-
03 Y [ 1
2  MName DescriptiDV / Type A
| %3 Design Dual Plan Profile  Dual Cgﬁbinatim{Plan Profile Sheet Borders Graphic %
%=1 Design Plan Profile Design Plan Prgfile Sheet Borders Graphic %
&1 Design Standard Graphic D
5=  PRR Dual Plan Profile Graphic LY
& PRR Plan Profile PRR Plan Profile Sheet Borders Graphic LY
f  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.

th urs H ”
Drawing ' HE L 8 Fit View ]

m Home View Annotate Attach Analyze Cur

AP A7 A [0S

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

kS
]
)

e &

Text B Notes Edit the Project No., County
Eﬁﬁﬂ% and either Bridge No. or

B View 1, Default Station for the Structure
m &~ |[E] R R ¢ 0 EE| 5

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

Ci\Users\napierce\Deskiop\B-5121400

FleLrROe S mE 2%

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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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:

|Drawing

| Hidfoe-+ =k -

&= Mone

m Home View

Annotate Attach Constraints LItilitii

Analyze Curves

* || Default . . E TET k.
2 At[t- p B
= - || = - v || A » || Explorer ach 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.., | Ty ¢ > .
[ 2™ select Tools, Attach... ]/ Detach

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_9.. X

File Mame:  400_000_B5121_SMU_MASTERBORDER_910227.dgn The I‘eference ShOuld come il’l Wlth the

o - correct settings and not need changing.
Oresie The border will sometimes be off of the
Comcam ot Gooran st i set sheet, and often not be inview of the

Saved Views (none) - - . .

Nemed Boundares (rom set sheet. Use the “Fit View” icon to find

— stray referenced borders. To. move it
e el 10000+ cio0et using the “Move Reference” tool...

4044

Level
Nested Attachments: |Live Nesting | Nesting Depth: |0 <\[ Change Nesting Depth to 99 ]
Display Overrides: | Allow -

New Level Display: | Use MS_REF_NEWLEVELDISPLAY Cor

Global LineStyle Scale: | Master -
Synchronize View: |Velume Only -
Toggles

EIEN = EE =@

5t Use the M Ref I h
se the Move Reterence tool to move the
th : .

[ 4™ Select the attached file ] border on to the set print fence

| References (1 of 1 unique, 1 displgfed) — *

Tools  Properties

-EEE - E _x oy iy (4 Q Aj '3—1 3; E.)fi Fj gfj ng ] Hilite Mode: |Boundaries ~

St ¥ O FileNa Maodel Description Legical Q
[ 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

|I|_1 @D _F Mested Attachments: | No Mesting ¥ | Mesting Depth: | 1 Display Overrides: |Allow ~

Mew Level Display: | Config Variable ~ | Georeferenced: No 7

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

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

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

* Title
*  Sheet Number
* Sheet of
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5.4.3  Placing Plan Notes With SMU Notes Tool

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

[ 1%t Use the SMU tab

Drawing @ - HE B L =

m Home Wiew Annotate Attach Analyze Utilities Drawing Aids Mesh sMU

MOTES BOLTED FIELD SPLICE
TYPICAL SEC CAMBER
LRFR TABLE
SMU Programs
[ 2" Use the SMU Notes button for placing standard SMU plan notes ]
8 Notes - X
Select Note Set v . Charsfiow | 3
A Poce otes Placement
Ref.ID|  Category Note Ref. ID Note
< \
\\
3" Use the drop 4t Select the 5t Use the “Place” button
down to select the desired notes from to place the selected notes
note set the list in your dgn

Note that you can change the number of characters per row by editing the number.
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3.5

5.6

5.7

5.7.1

TITLE SHEET

SMU Title Sheet should be placed in the Sheet Model as a cell from either the Annotation
Cell Library or from the PRR Standard Drawing tool. The Sheet Model drawing scale can
be changed with the use of this cell. For required title sheet content, refer to Chapter 1 of
the SMU Design Manual.

INDEX SHEET

SMU Index Sheet should be placed in the Sheet Model as a cell from either the Annotation
Cell Library or from the PRR Standard Drawing tool. The.Sheet Model drawing scale can
be changed with the use of this cell. For required title sheet content, refer to Chapter 1 of
the SMU Design Manual.

PRELIMINARY GENERAL DRAWING

Preliminary General Drawings (PGD) depict the basic layout of the proposed structure and
involve the use reference files, such as the Hydraulics Units BSR file or the Roadway
alignment file and cross section files. Reference Chapter 4 the SMU Structure Design
Manual for guidance on requirements of a PGD. The following is how to generate a plan
and cross section drawing in OBD.

DGN File Set Up

Once the DGN is setup with the Design, Drawing and Sheet Models, take the following
steps to set up the Sheet Model.

/[ Use the “Dual Combination Plan Profile Sheet Border” ]

-¢- Cell Library: [5:\Shareh, . \MCDOT 5MU Shegt Border.cel]

File
-
03 Y [ 1
= Mame ‘descriptinn Type A
| %3 Design Dual Plan Profile  Dual Combination Plan Profile Sheet Borders Graphic %
%=1 Design Plan Profile Design Plan Profile Sheet Borders Graphic %
&1 Design Standard Design Standard Plan Profile Sheet Borders Graphic &'
5=  PRR Dual Plan Profile PRR Dual Combination Plan Profile Sheet Borders Graphic LY
& PRR Plan Profile PRR Plan Profile Sheet Borders Graphic LY
f  PRR Standard PRR Standard Plan Sheet Borders Graphic LY
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The Sheet Model should look like this:

LR YON RN

5 [E=r=n )
-4 LPROVDEF I

EEE=T O 0 - & - Eousves = D [Ezlsllsls|7ls]i x ot Yo

New Node. |Current drawing s prepared to work with ProStructures | & |pefautt | 1] |2 | |= |9®

5.7.2  Referencing Other DGN’s

In the “Plan View” (Design Model) take the following steps to reference in other disciplines
DGN’s:

[E Models

I _I = P
1L E TP X
Type 20/30 Mame
Hi  Plan View
E 0 Elevation View
= -l GDm

=t L

[ 1%t Select “Attach Tools”

Drawing ~ Wl &= H l-,_;:! [f;:; -

Home View Annotate Attach Analyze Constraints
& MNone ™ | Default E Q B :E_E::
= Expl Attach El v &
[= 0 =R TIE0 T T Lq0 - pn:nrer_l_mls_%_@_ ¢
Attributes Primary
| p—— - noea
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[ 2" Under “Tools”, select “Attach” }

@ References (0 of 0 unique, 0 displayed) L

_TDlT‘ Properties
sch. RPERP P RL AT @R
1 Detach

Detach All

Reload

Reload All
Exchange

Open in Mew Session
Activate

e |Boundaries ~

Model Description Logical

Deactivate

Move |
== || [1.000000000 | Rotation | |
Scale
e [ [ ]

Merge Into Master i He Q@ @ (& Nested Attachments: _ Nesting Depth: E
Make Direct Attachment New Level Display: _ Georeferenced: _

Create Drawing Boundary

Mirror Horizontal

Mirror Vertical

Clip Boundary
Clip Mask
Delete Clip
Clip Front
Clip Back

{ be referenced, such as the
" rpt_brg or rdy pfl.

3" Navigate to the project folder and fin
HYD rpt brg or Rdy dsn. For elevation vie
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Reference Attachment Properties for ..\b4616_hyd_drm.dgn *

File Name:  NCDOT\b4616_hyd_dm.dgn
Full Path: ..\Desktop\OpenBridge\B-3121\NCDOT\b4616_hyd_drn.dgn
Model: |Default -
Legical Name:

Description: | Master Model

This should be automatically set
to “Coincident-World”

Orientation:
View Description

Coincident Aligned with Master File /
Coincident - World

Global Origin aligned with Master File

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

th 173 . ” :
Detail Scale: Full Size 1 =1 - 4 Make NeStlng Depth 18
Scale (Master:Ref): | 1.000000000 ;| 1.000000000 greater than “0”
Mamed Group -
Revision -

Level: - /
Nested Attachments: [Lve Nesting €~ INisting e

iNesting Depth

Display Overrides: | Allow - ThlS ShOllld be automatlcally Set
New Level Display: | Use MS_REF_NEWLEVELDISPLAY Cor \ to “Live Nesting”
Global LineStyle Scale: | Master <
c. B v v, al \
Synchronize View: |Volume Only -
Teggles f .
OERCEE: @0 ——— cligkox> |
/ .
5th Once the references attached, click on
“Fit View” icon to locate the references
-

m View 1, General Drawing

fad = '3:3',':“-' | & ﬁ} ,9 wiﬁ} t’ = = = D?@'g:{li'ﬁ

If needed, rotate the view

Note, the view might also need to be rotated to get the structure to appear horizontally left to right.
Take similar steps in the Elevation View drawing model to reference DGN’s such as a BSR.

5.7.3  Using the Place Named Boundary Tool
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5.7.3.1 Plan View

Take the following steps in the plan view design model:

e Use Level Display tool to drop all unnecessary levels that restrict view of existing and

proposed structures

e Draft proposed substructure elements in their correct locations on top of the
referenced file(s). Do not add dimensions, call-outs or text here, they will be added

at a later stage.

e Use the “Place Named Boundary” tool

Drawing v [~ Hl'._::; f:; -

m Home View Annotate Attach
153 Ppm—
@ ¢ S fem,év@@@ e 3 - L

Wiew A

ppl Window Zoom  Fit
Attributes Display gt_*,rle Area  Out  View Sf:i @

Prezentation la Tools

p—

=R
Analyze Curves Constraints Utilities Drawing Aids
SEB-S
- Lens Place . _F;I_a_ce
EI@EI @7 | Typev Camera *&5 Mamed Boundary
Camera Mamed Boundaries T

A Select the “From Drawing Boundary” tool ]

Jz" Place Marmed Boundary
L1 g

Marne: | Untitled
Description:

‘Detail Scales | 1/16"=1'-0"

__________________________________ 5

Group: |(Mone)
Create Drawing
-—_

4

X O~

Drawing Boundary: | 1-16in to 1 ft - DESIGN Plan Below

ped

/Set the “Drawing Boundary” to “...-\

DESIGN Plan Below” and “Detail Scale”
equal to the selected drawing boundary
scale. Change the scale until the generated
boundary box fits the area intended to be
clipped for the plan view on the sheet
model and double click within the model to

place the boundary
N /

[ Make sure the “Create Drawing” box is checked ]
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Note, the Drawing Boundary box is placed by the center of the left vertical leg. To center
the plan view in the box, place the box on the alignment with the placement point before
double clicking to place it.

');'-':-' E :—_ .

8 The

“Drawing Boundary” box placed
centered over the desired plan view

Create Drawing X

Mame: | Untitled
Drawing Seed: |1-16into 1ft - DESIGN Plan Below -
View Type:  Civil Plan
Discipline:  Structural
Purpose:  Plan View
Create Drawing Model
Seed Model: | OBM DESIGN Plan Sheet.dgnlib, 1-16 in to 1

O Filename: | (Active File
A UFull Size 1= 1 -
Visible Edges: | Dynamic A

Create Sheet Model
Seed Model: | OBM DESIGN Plan Sheet.dgnlib, 1-16 in to 1

O Filename: | (Active File
Sheets: | (New) -
h_{_t‘ Full Size 1= 1 -
Drawing Boundary: |1-16in to 1 ft - DESIGN Plan Below -
Detail Scale: |1/16"=1'-0" (By Named Boundary) M « 09
T — Select the “Cancel

Make Sheet Coincident

Replicate Drawing in Sheet File
Open Model

Because the Sheet Model is always at Drawing Scale “Full Size 1=17, if the “From
Drawing Boundary” is used at the scale that best fits around the plan view desired, the same
issue as placing the border within the design model space and changing the Drawing Scale
happens. All the custom line styles and other annotavite items within the referenced files
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will scale to the scale selected, which can cause them to move off the area selected. To
“cheat” this from happening, cancel out of using the tool which leaves the Drawing
Boundary box on your plan view drawing.

Open the “Place Named Boundary” tool again.

( .
Select the “By 2 Points” Tool
4@’ Place Mamed Boundary —

] &
[ Change the name to “Plan” ]
Descripticn:

o ~

o
Group: |(Mone) -

Create Drawing

—

[ Make sure “Create Drawing” is checked ]

Using the already placed “Drawing Boundary” box in the drawing, select oposite corners of
the box and double click.
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Create Drawing

Name:
Drawing Seed:
View Type:
Discipline:

Purpose:

Plan
(none) -

Plan

Change the View Type to “Plan” ]

Cre#=Dramng Model

—

{ Make sure “Create Drawing” is checked ]

{ Set the scale to “Full Size 1=1” ]

(Make sure “Create Sheet Model” is

checked

L

\\[ Select the named Sheet Model ]

Seed Model: | S5eed2D - English Drawing.dgn, 2D English D
| Filename: | (Active File)
A Full Size 1=1
Visible Edges: | Dynamic hd
CrogpeShreetivtoder
Seed Model: | 5eed2D - English Sheet.dgn, 2D English Shes
1 Filename: | (Active File)
Sheets: |GDO
A Full Size 1=1 -
Drawing Boundary: |(Mew) -
Full Size 1=1 =

Add To Sheet Index

Make Sheet Coincident

Replicate Drawing in Sheet File
Open Model

( Set the scale to “Full Size 1=1” ]

o L

/{ Select the “OK” ]
-

The sheet border is here, if zoomed in ]

The drawing will come into the sheet model space larger than the sheet border.

5-22
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Drawing rBrodilh« -+ 2

Home View Annotate Attach Analyze Curves Constraints
= ) v =
& MNone ™ |Default = ".Q .| E -
~ @3
|| = - || = - = = Attach
[£0 =0 =0 @0 A9 0 Beplorer: 2o8 . B .

Attributes Primary

== — W

(Click on the referenced view and use the

[E] References (18 of 12 unique, 14 displayed) “Move Reference” tool
Tocls  Properties
.'_ ‘?_‘ﬁ "$‘G |:| TC’E) %—Fl 'ﬁ '-tj Ej ';? —c'f‘ :_5 EEE @ }@ Hilite Mode: | Boundaries *
Slot "F’ A File Name Muodel Description Legical
1 Plan and Profile Border.dgn AMNSID - Plan a.. AMNSID - Plan and Pr...
[ 2 + SADEV\OpenBridgeDesign...\PlanSheetModelTest.dgn Plan Plan Plan
< >
Scale | 1.000000000 : | 1.000000000 Rotation | 0%
Offset X | -139584%:3 1,16 Y| 153486544 1/4
E-.[:—;'] !. " :ﬁE =] £ HCI ' Nested Attachments: | Live Mesting * | Mesting Depth: | 99
Display Overrides: | Allow ¥ | New Level Display: | Config Variable ¥ | Georeferenced: | No hd

i +* * IF |_ i
! s Lt '.'-ﬂ !
i - * "' L -}\ !
i ........ - = !
i N ] 1
i N A L a !! u !
I =z 2 = — !
| [ =54 i
. : ettt ST |
!-l l-l-l-l-l-l-l-l-l-l-l-l-l-l-l-l-l-l-l-l-l-l-l-l-l-l-

Grab the referenced file by the boundary box, not the
reference fence
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Move the referenced boundary box to the lower box in
the border

/{ Use the “Scale Reference” ]

E| References (12 of 18 unique, 14 displayed) - >
Tools  Properties

E:E e 2 —s{, e 4 D ¢ Q rf_’| 3‘1 5; i{f‘: rj ﬂfd 1\3:] > Hilite Mode: Boundaries ~

Slot "P A File Name Model Description Logical

1 Plan and Profile Border.dgn AMNSID - Plan a... ANSID - Plan and Pr...

2 » SADEWVA\OpenBridgeDesign...\PlanSheetModelTest.dgn Plan Plan Plan
£ >
Scale | 1.000000000 : | 1.000000000 Rotation | 0°

Offset X | -1595642:5 7/8 Y| 1549725:7

[« | J" = |LL||ﬂ| ; . =] ! F Mested Attachments: | Live Mesting ¥ | Mesting Depth: | 99

Display Overrides: | Allow ¥ [ New Level Display: | Config Variable ¥ | Georeferenced: | Mo -
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£% Scale Reference - X .
//{ Use “By Points” ]
EMEthDd:E By Points -

Move Boundary with Reference
Use References Dialog List

Uze Fence: | Inside o

Grab the referenced file by the Boundary Box (not the reference fence) starting in the lower
bottom left corner, then the diagonal top right corner.” Reduce the box to fit the bottom box
on the border sheet.

All annotation (text, dimensions, etc.) will happen in the sheet model.
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5.7.3.2 Elevation View

Take the following steps in the elevation view drawing model:

Drawing

m Home
o) p @ i 9vO@-H < - ‘iI? f

WView

Attributes Dlsplay

Prezentation

p—

e Reference in the “Plan View”

e For stream crossings, reference in the HYD rpt brg file if it’s not in your referenced

“Plan View”. Copy the elevation view and paste it vertically below the referenced
file. Note the ground line might need to be selected separately because it might
extend beyond the graph. Use the scale tool to change the y-scale to 0.2, this will
make the drawing 1:1. Make sure to keep the drawing vertically in-line with the
plan view. Clip the elevation and station lines back that restrict view of existing and
proposed structures, use them later to establish-the elevations and stations on your
plan sheet.

e For grade separations, reference in the rdy pfl file, make sure the profile is vertically

in-line or on top of the referenced Plan View so the stations are matching. Use the
Level Display tool to turn off levels not needed.

e Draft proposed substructure elements, slope protection, excavations, etc. in their

correct locations on top of the copied view

¢ Once the elevation view has been drafted, go back up to the referenced “Plan View”

file and copy the “Boundary Box” and move it vertically over the elevation view
keeping the stations the same in both views.

e Use the “Place Named Boundary” tool

Ao HEE e 2 S -

View Annotate Attach Analyze Curves Constraints Utilities Drawing Aids

....... ok - PR

ppl Window Zu:uc:m Fit - Lens Place . Place
gt_*,rle Area Out View Sf:& l;f' = @ = &' Tprer Camera & Marmed Boundary
F] Tools Camera Mamed Boundaries T
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Select the “By 2 Points” Tool ]

J;%E Place Marned Boundary _
s "'-\.. B - ¥ ~
A0 & /O~
Elevatiol
Description:

O
o et

Group: [(Mone) -
Create Drawing

Using the copied “Drawing Boundary” box inthe drawing, select oposite corners of the box
and double click.

Create Drawing

Mame:
Drawing Seed:
View Type:
Discipline:

Purpose:

Seed Model:

I Filename:

A
==

Seed Model:
I Filename:

Sheets:

A
jrerm]

Drawing Boundary:
Detail Scale:

Elevation
(none) -

Detail

Create Drawing Model

Seed2D - English Drawing.dgn, 20 English D
(Active File)

Full Size 1 =1 -
Create Sheet Model

5eed2D - English Sheet.dgn, 2D English Shee

]

(Active File)

G0N < -
Full Size 1=1 -
(Mew) <
Full Size 1=1 <+

Add To Sheet Index

Make Sheet Coincident

Replicate Drawing in Sheet File
Open Model

Set the scale to “Full Size 1=1” ]

Select the named Sheet Model ]

Set the scale to “Full Size 1=1” ]
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) i R i s i e
T- - - g
o

~

g - — - - -

The sheet border is here, if zoomed in ]

The drawing will come into the sheet model space larger than the sheet border.

Drawing @ o -HE s « - L Go to “Attach Tools ]
m Home View Annotate Attach Analyze Curves Constraints
— SHoRE=

Mone ™ | Default - L | - i
@ Q r B - -6:'

i | — . | [= - - - Attach
[< 0 =0 =0 "|@0 &0 Bxplorer foisw 22 - G5 .

-

Attributes Primary

(Click on the referenced view and use the

E| References (35 of 35 unigue, 27 displayed) “MOVG Reference” tOOl
Tools  Properties
.E_E - 2 g‘; = ¥ ‘) (i Q rt L_j:l ] Hilite Mode: | Boundaries ~
St ™ O FileName Model Description Legical
1 Plan and Profile Border.dgn AMNSID - Plana.. ANSID -Plan and Pr...
2 PlanSheetModelTest.dgn Plan Plan Plan
[ 3 ~_ SA\DEV\OpenEridgeDesign..\PlanSheetModellest.dgn Elevation Elevation Elevation
< >
Scale | 1.000000000 : | 1.000000000 Rotation | 0%
Offset X | -1595849:3 1/16 ¥ | 1549890:7 3/8
lI‘ f_3, B L = Mested Attachments: | Live Nesting ¥ | Mesting Depth: | 99
Display Overrides: | Allow = | Mew Level Display: | Config Variable ~ | Georeferenced: Mo ¢
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Grab the referenced file by the boundary box, not the
reference fence

Move the referenced boundary box to the upper box in
the border

5-29



NCDOT STRUCTURE MANAGEMENT OPENBRIDGE MANUAL CHAPTER 5
2D PLAN PRODUCTION

[ Use the “Scale Reference” ]

B| References (33 of 35 unique, 27 displayed)
Tools  Properties
.E_:E v E g{, B B ¢ Q rtj 3‘1 jg 'c"lg_*‘: :?j gd L‘jj x] Hilite Mode: | Boundaries ~
Slot ¥ 3 FileName Maodel Description Logical
1 Plan and Profile Border.dgn ANSID - Plan a...  ANSID - Plan and Pr...
2 PlanSheetModelTest.dgn Plan Plan Plan
[ 3 + SADEV\OpenBridgeDesign..\PlansheetModelTest.dgn Elevation Elevation Elevation
£ >
Scale | 1.000000000 : | 1.000000000 Rotation | 0°
Offset X -1395849:3 1/16 ¥ | 1549890:7 3/8
IE':;-, __ __@ ] .L_ Mested Attachments: | Live Nesting ¥ | Mesting Depth: | 99
Display Overrides: |Allow = | Mew Level Display: | Config Variable ~ | Georeferenced: Mo =

£% Scale Reference - X .
/[ Use “By Points” ]
‘Methods —

By Points

Move Boundary with Reference
Use References Dialog List

Uze Fence: | Inside o

Grab the referenced file by the Boundary Box (not the reference fence) starting in the lower
bottom left corner, then the diagonal top right corner. Reduce the box to fit the height of
upper box‘on the border sheet. Note it will not be the full width of the box, but the elevation
view will match up with the plan view.

All annotation (text, dimensions, callouts, etc.) will happen in the Drawing Model. Labels,
such as “Plan” and “Section Along Centerline Bridge” can be placed in the Sheet Model.

5-30



NCDOT STRUCTURE MANAGEMENT OPENBRIDGE MANUAL CHAPTER 5
2D PLAN PRODUCTION

5.8 GENERAL DRAWING SHEETS

The Preliminary General Drawing should be transformed into the General Drawing
following the guidelines in Chapter 5 of the SMU Design Manual.

5.9 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.

5.9.1 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.

are)

E DESIGN INFORMAT)
ndicace icem ie 1

SUMMARY OF DRILI
(Blank encries

PIER INFORMATION/INSTALLATION SUMMARY
cace ttem (o noc applicable co scruccure) (Blank encries ind

PROJECT NO. BR-0094.
ROCKINGHAM COUNTY
STATION 2043870 Ao

s2sss23e 2

1. The Pile and Drilled Pier Foundation Tables are based on the bridge and foundati sealed by a North Carolina Professional Engineer (Robert Lawrence, PE 054066) on 08-15-

PILE AND DRILLED PIER
FOUNDATION
TABLES

=sesessremmseata il

sEssgREee

INSTRUCTIONS | PRINTING |_Piles & Drilled Piers | (&
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5.9.2 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.

ulas Data Review View Help BLUEBEAM ProjectWise

Q Iﬁ Il ] Formula Bar q o

Break Page Custom Mavigation o . Zoom 100%
riew Layout Views § dlines Headings

“kbook Views Show
E F G

View Gridlines

SUMMARY O] Show the lines between rows and 3TALL.
{Blank encri columns in the sheet to make the | straot
sheet easier to read.

+ Cut-Off Estimated Scour Mi @ Tell me more
1 of Pile) Pile Lenth Critical Ti Predrilling
svation per Pile Elevation AL Ly rue Length
ET ET ET No Higher Resistance Redrives per Pile
Than) Elev (RDR)™ per Pile Quantity Lin FT
FT TONS EACH

5.9.3 Link Spreadsheet Into The OBD File
Create or open the 4XX ### TIP# SMU FT## Sheet# 6digitStrID DGN file following
Chapter 4.

5.9.4 Setting Up the DGN

Once the DGN is created and saved in the correct folder, open the DGN and open the
“Models” dialeg box.

Create a new sheet model and add the appropriate plan sheet border as described in Section
5.4.

sTaTIon.

/
i
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5.9.5 Copy from The Excel File
In the Excel file, select the tables from the spreadsheet.

PROJECTNG B
ROCKINGHAM COUNTY
STATION: 2043870 A=

DEPARTMENT OF TRANSPORTATION

PILE AND DRILLED PIER
FOUNDATION
TABLES

foundat

NOTES:

1. The Pile and

2022,

2 . in Pile Foundation piles, .,
Testina. SPTs. CSL Testina.

| INSTRUCTIONS | PRINTING |_Piles & Drilled Piers | (&)
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SUMMARY OF PILE INFORMATION/INSTALLATION
(Blank entries indicate item is not applicable to structure)

SUMMARY OF PDA/PILE ORDER LENGTHS
(Blank encries indicate icem is not applicable to structure)

and copy (or CTRL + C).

Pick From Drop-down List.

Driven Piles. Predrilling for Piles” Drilled-In Piles Pile Driving Analyzer (PDA) Pile Order Lengths
iy
per Pile per Pile Elevation TRD Etig) i) Length Predrilling Fxcavation In Soil End Bent/ =y Test Pile G End Bent/ Length
TONS. FT T iollgtiey g per Pile {Elewbot To, Dia. {Bottom of per Pile. BentNo Beueig jlesting Bent Nofs) Basis
Than) Elev. | (ROR)” per Pile ey | ProdriBelow | W2 | Hole) Elev P YES or Quanity ESTor POA
o Tone W o avoe s
ErTEE o % 70 = T =T ETHE Y -
e e o 3 55 o P et e
T N = s TR P e
Factored Resistance + Factored Downdrag Load + Factored Dead Load ‘Nominal Scour Resistance end bents/bents with pile order lengths based on PDA testing, the first end bentbent no. listed for each group is the
e e s A S e e
Dynamic Resistance Factor Scour Resistance Factor Colonna w24 v A" A" $ ~ % 9
PILE DESIGN INFORMATION B I =0 A v v (Gg jg Q« MMARY OF PILE ACCESSORIES
(Blank entries indicate item is not applicable to structure) {sanx encries indicate item is not applicable to structure)
St P
End Bent/ Factored Factored Factored Nominal Search the menus
o, “iol | Oownaras | ' beca Dynamic wnirag seatominat seour B Pipe pile Stoel
: ‘ " s e - I S e T ;
Pile(s) #4 Load Load Load" Resistance Resistance Fe H-Pile Pile Tips
i ‘ ‘ d " = b | e he || LG }
(e.g. "Bent 1, per Pile. per Pile. per Pile. Factor per Pile. TONS Defaul=1.00 & Cut 1, Yis. She Poins Point Required?
Piles 15" ONS. TONS TONS TONS (T d E* o o oin Required? YES
) MAYBE | Required? | Required? | ReUUt®
ENDBENT1PBs 18] 1236 X T @ gopt> YES YES
DBoET P15 oo i R =
1o [ paste Options: s 18 VES
1% N
L ¥ E
o] -
Paste Special,
Insert..
SUMMARY OF DRILLED PIER INFORMATION/INSTALLATION SUMMARY OF DRILLED PIER TESTING
(Blank encries indicate item is not applicable to structure) Delete. | i s e A e e e @ rras)
Clear Contents Standard Crosshole Total Shaft
biled | Onted | Pomanent e
war . [ e : f— || =2 | B e || e 3
Bon Mo, = W | Feadred ™ | oo | oritoapier Pior o | Tip Eloation ogging | Longih Dovico o
Pier(s) #4 - e Penetration Into Length - = v Not To Extend (SPT) sy {(For All (SID)
i perPier | Higher Than) Elevation L t NotIn Soil | In Soil 2 i . " (Pm)
(e:g."Bent 1, o e ot Rockper Pier | perpier | Metflel | 0 Sl Casing Below) Required? | Required?” | Tubes) | Required? | o P70
Piers 1.3) i Lin FT Lin FT R o Pl T Filter YES or Sor | perPier YES or o
wavae | waver | oeer | wavee
BENT T Piers 13 3 7600 E] 770 00 i) Sort > 513 VES WAYBE 705 o O
B3 Get Data from Table/Range.
e st ot T =
9 %] New Comment = T -
19 New Note Frequired T CSL Testing s or may be required. The number of CSL Tubes per drilled pier
- tube per foot of design pier di: it pier.
3 et o | e
Right click on the shaded area PROTECT 0. — Bt
[E] Format Cells.
ROCKINGHAM COUNTY

STATION: 2043870 -L-

Define Name.
@ Link > DEPARTMENT OF TRANSPORTATION.
NOTES: "
1. The Pile and Drilled 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 Testina. Permanent Steel Casina. SPTs. CSL Testina. SID Inspections and PITs when these ftems mav be reaired. TABLES
S pw— SEETTD
e o ey [ owre wo & [ owe | TOTAL
o il ooty 3 s

5.9.6

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”.
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Options
View Control »

View Control »

Copy
Move

Scale
Rotate

Mirror

x 2o

Select Links »
Level Off

Open View Attributes dialog
Model Properties

Clip Volume »
[£] Sheet Boundary

(a7 View Attributes

1) Select All

o N Right click and hold anywhere in the
¥ Select Previous sheet to access this menu and choose

% Cut to Clipboard to “Paste from Clipboard”.
Copy to Clipboard

) Paste from Clipboard
X Delete Element
Turn Level Off by Element

&5 Properties

Paste as shown below:

&

Object: Microsoft Excel Worksheet (code)

Paste as: | Link v

Method: By Corners B
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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 v

Method: | By Corners A /
A

D Display as icon

gTransparent Backgroundg
Rotate With View

Place the tables by corners as shown below.

COUNTY
STATION,.

Try to place the block to — -
fit within the plan sheet.

Copied tables are now linked.
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__ /4‘;%’
sz = o s
/ _
NN
Y
N
_ -
) _ _
_ /%%?////////////////////////////J G, 7777 7 7 2
v 77 %/////////// 7 G,
7 NN ) TN
7 G T T, //7777////
/ /’ // //
. - -
_ é/ _ . %
7 Z: _
7 v 777 I I TN T 777 I I
77777777 % 7 NN NN
Y, 7 % 77 7 v G, 77 G I U
W
PROJECT NO.
+ COUNTY
STATION:
—
IT OF TRANSPORTATION
oepunmi o T8
K .
sz
5

5.9.7  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 originalfiles. Follow the steps to update links in OBD:

E Drawing v g~ HE « - =2 s
File Home View Annotate Attach Analyze Utilities Drawing Aids Mesh SMU
(x) ?' MDL Applications -A Et?ﬂ; ljﬁ:Drl > Play ® Record '.4:1
OLE Named ® Close Tool Boxes Display Ctonvert Capture e 2 V_BtAﬁ
Y Expressions % Connectto Browser k! [T test v | Manager
\ Utilities Image Macros T Desig

From the Utilities menu, click the
drop-down list of OLE.
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File

L

OLE

Click on “Update Links”.

This action will update the values (cells) of the spreadsheet,

-

or size of the linked tables.

requiea

Drawing

Home View

Named
Expressions =

T HE e A

Annotate

'?':_5 MDL Applications
@ Close Tool Boxes

Connect to Browser

Insert Object lities

Attach Analyze

-a H

(5]
Display Convert Capture L'.

Image

CHAPTER 5

2D PLAN PRODUCTION

n‘z:\’;; L
Utilities

(=l

=

Updatel:gnks In Tables Sheet

Edit Links PLPRCIDNEE E P

DDE Links

8/26/21

but won’t affect the properties

Resistance | (Top of Pile) | PileLentn | Critical Predriling m Pile Exc ron o
pile(s) ## Tip (Tip Driving Pile Elevation Excavation | Notin Testin n
(e, By, | Perple | Elewton | perple | Eeion | ol | possamce | Rearwes | 90| ovorto | PO gogomor | sor | Mol Esibe Requredz | TEPIS | reging fnageny
Piles 1.57) Tham) lev | (ROR)™perpie | Quantiy | %R | preaniBelow | 08 HolelElev | perpile | Borie YESor il Quantity
T Tons EACH T Lin FT MAYBE EACH
[ END BT 1 Pies 1 7 065 ) 70 p T D BENT 1Fis T TAYEE T
1 125 80321 30 210 } ENDBENT 2 Ples 18 MAYBE £33
I
I
“Predriling for Ples s fequired for end bentsbents with a predriing length and at the Contractor's option for end bents/bents with predriling information but no predriing leng . “EST = Pile order lengths from estimated pile lenghs; POA = Pile order lengths based on PDA tostin
Factored Resistance + Factored Downdrag Load + Factored Dead Load Nominal Scour Resistance of end bentshbents with pile order lengths based on PDA testing, the first end bentbent no. listed fc
“RDR= red Do Nominal Downd _ 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 is not applicable co structure) (Blank entries indicate item is not applicable to structure)
steel Pie Points
End Bont/ Factored Factored Factored Nominal
Nominal Scour End Bent/ Pipe Pile
Bent Mo, Aial Downdrag Dead Dynamic Downdrag Scour Resistance Resistance ntNo, Plates PipePile | Pipe Pile Sted
Pile(s) ## Load Load Loat Resistance Resistance Hple | PileTips
perpile Factor Pilefs) ## Required? | Cutting | Conica
(eg. Bent 1, perPile perPile perPile Factor per Pile to Points | Required?
Ay Tons ProRS Tous ToNs ToNs (Defauit =1.00) (eg., "Bent 1, YES or Shoes points | PO | TS
Piles 1.5 MAYBE | Required? | Required? | e
[ END EENT 1 Pies 1 1 060 YES YES
END BENT2 Pies 18] 1225 060 END BENT 1Pics 16
[ ENDBENT2 Pies 1 YE:
“Faciored Dead Load s factored WeighT of pile above the ground fne.
GGG TOTALQTY: 5
SUMMARY OF DRILLED PIER INFORMATION/INSTALLATION SUMMARY OF DRILLED PIER TESTING
(Blank entries indicate item is not applicable to structure) (Blank encries indicate item is not applicable to scructure)
standard | Crosshole | Tota shaft
Minimum Drilled Diilled Pemanent Pile
End Bent/ Factored et | RequiraTip | scour Minimum Drilled o fi o Pemanent tee Permanent Steet End Bent/ Penctration |  Sonic | CSLTube | Inspection nteor
Bent No, R Driled Pier Pier Casing Tip Elevation g " Bent No, Test Logging | Length Device
esistance (TipNo Resistance | Critica Lengtn Casin Casing Length Tes
Pier(s) ## o LA g o Penetation it | Lengtn | L0 | ength Reaumdz {Elev Not To Extend B Pier(s) ## (SPT) (For Al (siD) el
(eg. "Bent 1, ProNs. oner oo | Pager evation | " Rock per Pier perpier | NoUE SOl | sor e (e., "Bent 1, Required? | Required?" |  Tubes) Required? ¢
e TONS Elevation TS FT perPier | per Pier YESor Lin FT ooent b Requir
Piers 1.3 Lin FT Lin T Plers 1.3) YES or YES per Pler YESor
FT LinFT LinFT MAYBE MAYE
MAYBE MAYBE Lin FT MAYBE
BEINT 1.Plers 13 o5 7800 2 270 100 170 BENT 1, Plers 13 YEs AYEE 108 1) 0o
“Permanent Siee Casing Length cquals the diference between the ground ine or top of Grled pier sevation, whichever s higher, and the permanen casing tp sevation.
TOTALQTY: 3 £
“CSL Tubes are required if CSL Testing is or may be required. The number of CSL Tubes perdrilled
s equalto one tube per foot of design pier diameter with at Icast 4 tubes per per. The length of eac
Tubeis equal to the drlled pier length plus 1.5 f.
Link to: \\Dot\dfsroot01\Groups-SDCC\DEV\AIl Individual Folders\SamueNOBD\Geotech Tables\NCDOT BRR NC770 Over US220 Geotechnical Foundation Tables 08-05-22.xlsm!Piles &
Drilled Piers!R2C3:R67C31
Level: Default STATIC
/-\ DEPAI

Double click on the link border to open the linked Excel File.
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5.9.8  Multiple Links

You may link different tables or notes from separate spreadsheets on the same plan sheet.

E
SUMMARY OF PILE INFORMATION/INSTALLATION SUMMARY OF PDA/PILE ORDER LENGTHS
(Blank encrics indicace item i noc applicable ¢o strucnre) (Blank enties indicace icem i not applicable co scructarc)
Drvn Pies Prdrling forPies” Diledn i PieDrving Anaveer POAY PieOrter Leaths
e
facoma | plecuton | Estmatsd | Scomr
Doct Mo, Resistance | (TopofPile) | PileLenth Critical Wi Pile Requieed Tot D"”'”"'“ Maximum Pile. Flle Exc PileExc. oA Total Pile Order
w24 bie® | CGlmon | perove | clomon | 1208 orving pie ion | preging | Excavon | Wt | i Entsens T | veaie | (POA
Pl o perp @00 | woligher | pessimce | Reamves it | e | Gt |Gl o P R | e Tasing ko E+]
Pies 15 Than)Elev | (ROR)"perPile | Quansty prdnibdow | W O8 | Hole)eler | perpiie | 777N VSor T Quantity o Estorron
T T T ey = FETI— —— I wnE [ & ) T
T - oot £ o] ! | T T I
T T T T T
T i i T i
+] = Forgomme
ok " Factored Downdrag Load s . Nominal Scour Resistance ofendbeisers i il orderengths b
- Dynamic Resistance Factor ‘Scour Resistance Factor e
PILE DESIGN INFORMATION SUMMARY OF PILE ACCESSORIES
(Blank encries indicace icem 1> not applicable <o scructure) (Blanik encries indicase icem i@ noc applicable <o scrucarre)
End Beny Facora | racored | Faciora Nomnal omna Soour — Poe e stetPie Ponts
Genth, Wa | Oowdna | Dou oynamc Sowniraa st
Piko(s) 1 Load Load Loas" Resistan cs Resistance Scour Resisiance Ressince, L Piates - died Ppe e HPie PileTips
(0., "Bent 1, per Pile o Pile. o Pile. Factor e Pile. pernile Factor et Reauir? Coting. Conical Points | Required?
et E E Tons ootaut= 100 g, B, Vesor Soos | points | (Peinte | Reaui
Pl 1) Tons ToNs Tons Tons Pies15) MAYBE Required? | Required? g’
Ve Ve
SoeaT P Te] @ e T 0
A0S i 1o ]IS a0 i 100 S8R 1pes
| 10 _E\DERT 2 Pis 1 Ve
100
i oo
TomG] T
SUMMARY OF DRILLED PIER INFORMATION/INSTALLATION SUMMARY OF DRILLED PIER TESTING
(Blank encrics indicace item i noc applicable ¢o strucare) (Blank entrics indicace icem is not applicable co structure)
Sndad | oo | Tol Snan
End Bent! Miniam finimum Driled. Diilled Diitld. Pemancat End Bent! Penctration Sonic. CSL Tube Inspecton Pie
Bent No, Factored Pl Tip Required Tip | - Scour Drilled Prer Pier Prer Pl Stee Casing Tip Elevation o Bent No, Test Logging. Leng! Device Integrity
| Ressmie | (oo | Ressmes | o Lo Liagn Coamy g v ) T
Py 2 e || oo | et | il | pencraoninio | g | Lo veew | cmn |Gl baens e P s e | Y | e | s -
(eg., "Bent 1, Prons haatn e e Ro Prer per Prer Plar o ler e Casing Below) b feg., "Bent 1, Required? | Requirer? | Te Requirea? Requiraa?
P13 wer Tnrr | perber pemer | wsor n P13 Visor | “Vesor | peeer | vesor | e
e | wwme | TR e
o 7o En PR T T2 merirees 1 e [ we | w5 5
T T T
T T T
T T T
T T T
e e,
R — £
Tio s o 10 he Gl i onh s 57
PROJECT NO.
L COUNTY
STATION:
& — DEPARTUENT OF TRANSPORTATION
o E=a
5 NOT CoNSTERED D o
) > Fa B

SUMMARY OF PILE INFORMATION/INSTALLATION SUMMARY OF PDA/PILE ORDER LENGTHS
(Blarix encries indicace icem is not applicabie co senzerire) (Blank encries indicace ieem is not pplicsble co sercrare)
omenies Praiing o e omean Pies Pieoning Maayaer (P08) Preonertengis
enaent
procuton | csumann | sour
Zemtho. (aporime) | pieten | Cruar | WAPe | Roaumo T g | T e | P | RS | bt o | e | T a0 o
g, Bent, opren | PR | BTt | Novmner | Ressimce | Redmes LR levhorTo | P | @otomor | Sai | 100 s Requred? | AP | Tesing towrd 4
e 15 Thomiev | (ROR parpe | Guantry eranibeow) ot | perpie Viser Gty
e wny ue neies | towter | peree | IG5 s T | o esTorron
G [T T FT R | opmrEen] wve | ] I
[Eremit2 i 1a] anar o ; T |
Il T Il I
T i 1 1
+ = Forgrows
orsmen oo
ok ' Factored Dovndrag Load t F .  Nominalscour Resistance ol bttt s e rdrengs b
Dynamic Resistane Factor Scour Resistance Factor
PILE DESIGN INFORMATION SUMMARY OF PILE ACCESSORIES
(Blank encries indicace icem is not spplicable ¢o senzcture) (Blask encrics indicate icem is mot applicatle to serscrire)
ot i o
focoms | rocoms | Factons
soons — o o seour enape pe e o
Aad | vomdng | D Dy Domiray SconFosdancn rodaane o, [ragl peerey e p R
s porbie | perpie | prmie o periie vervle 0t Jhgsr | R |t | Covel | e | Requea?
e o = e o (s 100 . et o] Shees e | o
o oNS. ons TONS ons. Piles 1.5) waveE | Reurer? | Requrear | RGN YOS
ENDPENT 1Pie 1 1715 08 I 100 S YES
e B2 Pl T i T iy pee e 10
T 0 _ENDEAT Fle 1 v
T 100
i To0
“Facoea ot
TorAL T z
SUMMARY OF DRILLED PIER INFORMATION/INSTALLATION SUMMARY OF DRILLED PIER TESTING
(Blank encries indicace icem is not applicable co screcrure) (Blank encries indicate icem is no¢ applicable ¢ are)
sunios | cosoe | 1o snan
) winmm ontes  ower | pomanent . o | e b | st e
0met | s | DTy | oy | sowr | Mmm | omes | OO0 ) et st pr—— Gt | patolon | | Soc | csUTube | lmedon |y
e Resistance. (Tip No. Resistance | Critical - bt Length Length Casing o ot 1o vt Casing Length e ot P - Test
Pty 5 smee || ot s | Ol | penarmoniio | Lmgn | o Leon | cosng | G B L Py JE 2!
(€0, Bent1, e " e tepton Rock per Pler per Pler o v i asir bieed (6., "Bent Required? | Required?* | Tubes) Reumvm’ L)
Pios 137 Tons Flevaton T " T UnFr | pereer perier sor G et P Vesor | Yesor | porpir Reurea?
W [ T oo | e | e | Ese | Ske
ET I - T En T 7 5 ) =T - % W
T T
T T
T T
- FTOTTNe — =
o
Tube i et he e peengn s 155
Link to: \\Dot\dfsroot01\Groups-SDCC\DEV\AIl Individual Folders\Samue\OBD\Geotech Tables\NCDOT BRR NC770 Over US220 Geotechnical Foundation Tables 08-05-22 xism!Piles &
Drilled PiersIR2C3:R67C31 COUNTY
L
Level: Default
NOTES
1. The Pile and Driled Pier Foundation Tables are based on ied by a North Carolna Professional Engineer (Robert Lawrence, PE 054066) on 08-15-2022 —
2. Total Pile Driving Equipment Setup quantity (not shown in Pile Foundation Tables) equals the number of criven pies, .., the number of piles with a Reqmred Drving Resistance. DEPARTUENT OF, TRANSPORTATION
13 The Engneer wil determine the need for PDA Testing, Permanent Steel Casing, SPTs, CSL Testing, and AiTs when
R LSS
1 sttt Sl

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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5.9.9

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 indicate icem is noc applicable co seruceare)

Diea s Prditing forPres”

Olesn s

B raresmtanecnd bentbont vt POA.

SUMMARY OF PILE ACCESSORIES
(Blank encries indicace izexm i3 o serue

TOTALGY;

SUMMARY OF DRILL

it

T E

Ex

R — En

e The o o CSL

T s oqu 0 e o s fongth s 151

Use these handles
to adjust the size.

NOTES:

2 Total Pie Drii
3 The Engncer

undation e R C:
ing Ecuipment Setup quaniity (not shomn in Pie Foundation Tables) equals the i, the number of piles with a Required Diivin
PDA Testing, SPTs, G Te

and TS when

1 Resisi

Engineer (Robert Lawrence

PE 054066) on 08.15.2022.

Hover over the table border
access the properties menu.

PROJECT NO.

COUNTY

STATION

SHEET _OF _

TS

T —

Update the scale to 1:1 or as
deemed fit.

to
/////// % =
_

é,//d/‘/ / 7
7
T
i
i

N

—

Level
Color
Line Style
Weight
Class
Template

(Nono)

Transparency O

Priority
Transparent

View Rotatior View Dependent

0
Yes

.

=

Aspect Ratio No 2

Scale X 1.00000 ///

Scalg 1.00000

Size X 2' 6.47198630" /Ay//

Size Y 1" 2 92359220" e

1ze 7

7

Model Fdn Tables Sheel 7227~ “¥ 7 77

Last Modified 5/16/2023 12:22:40 = = 4~

Snappable Not Snappable o

Modified Modified

New New _ 7
Ay (3F 135 ]

Locked Unlocked . ////

Display Style

(From View Display /;////7)///////’////////‘

_
T

i

Element ID
Range Low
Range High
Size
Linkages
Katributes

////

T
T .
L %;/

=
3770 7/% /,
0’ 1.68600000",0" € /// ;
2" 8 158800007,1" € %//
156 //%//%
2 /%
o -
e
G e

If you forget to select Transparent Background, you may change that from properties by

choosing YES for Transparent.

5-40



NCDOT STRUCTURE MANAGEMENT OPENBRIDGE MANUAL CHAPTER 5

2D PLAN PRODUCTION

5.10

Element Dest Link to: WDot\dfsros

Level Default
Color 0
Line Style 0
Weight 0
Class Primary Transparent
Template (None)
Transparency 0
Prion
Yes

Aspect Ratio No
Scale X 0.94892

Scale Y 0.94892

Bize X 2' 4 91539063"
Size'Y 1 2.16125270"
Model Fdn Tables Sheet

Last Modified 5/16/2023 12:13:10
Snappable  Not Snappable
Modified Not Modified
New

Unlocked
{From View Dis

ElementiD 3765
* Range Low 0" 2.00520000",0" €
» Range High 2' 6.92160000",1' €

Size 156
Linkages 2
STATION XAtibules 0
e

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.

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.

Superstructure 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.
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. Use SMU’s Standard Plans as appropriate, following the steps in Section
5.12.
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5.11

5.12

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.

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 €lements being drawn. Use SMU’s
Standard Plans as appropriate, following the steps in‘Section 5.12.

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 pulled into their own DGN files, 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 a plan set.
Each standard drawing used should be its own DGN file set to the scale noted above the
plan sheet.
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CHAPTER 6
3D MODEL CREATION

6.1 DRAWING WORKFLOW

Once the DGN file is created following the guidelines in Chapter 4, for 3D drawing
creation set OBD to the “OpenBridge Modeler” Workflow.

OpenBridge Modeler r

m toees Ure Eel oo

Note Drawing Models and Sheet Models arethe same process as described in Chapter 5.

6.2 REFERENCING FILES

To reference 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 7.5.

1%t Select “References” icon ]

OpenBridge Model - HE & « - + & 2 = s\Commeon Share\B-5156 OBD Test Project\,

m Home View Civil Analysis and Reporting Litilities Parametric Cell Help
O k Element Selection [ | = o £ Import = ‘E,-,-ﬁ Add Unit &7 Terrain P
Exp?r:r @1 | L & Bridge.‘u".fizard " Alignment T Add Multi-Units | 24
= G - B - E‘ﬁ Add Bridge f«‘ﬁ Move 7
Prirary Selection Bridge Setup SL

==
M-~ a2 LPRLOAOAD HOURSEF &Y ¥

I
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E| References (0 of 0 unigu

Tools | Properties

2" Select “Tools” and “Attach” ]

Attach...

rd

Detach

Detach All

Reload
Reload All

Exchange

Qpen in Mew Session

Activate

Deactivate

Attach Reference - S\Common Share\B-3136 OBD Test Project\Rpddy/ay’.

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

Look in: | Roadway ¥ = (R ﬁ [#] 20 - V3 DGN
* Mame . Date modified Type
_ ¥ £-5156_HYD_TEST.dgn 6/15/2020 3:32 PM DGM File
Quickaccess 3 5156 ncdot_fs.dgn 7/29/2020 7:40 AM DGN File
- F¥ b5156_rdy_aln.dgn 7/28/2020 458 PM DGN File
T¥ b5156_rdy_cmd.dgn 7/29/2020 7:15 AM DGM File
Desktop T¥ b5156_rdy_dsn.dgn 7/22/2020 %:37 AM DGM File
¥ B5156_rdy_ear.dgn 7/16/2020 4:56 PM DGM File
= ¥ 05156 rdy_etmdgn 772372000 11:14 AM DGH File
Libraries ¥ B5156_RDY_PPL.dgn 8/14/2020 8:38 AM DGM File
¥ £5156_RDY_PSH.dgn 7/28/2020 4:33 PM DGM File
L_:l ¥ £5156_RDY_SS.dgn B/4/2020 4:45 PM DGN File Attachment Method
This PC ¥ 1b5156_rdy_sup.dgn 7/22/2020 7:37 AM DGN File Interactive e
_ ¥ £-5156-HYD-DRMN.dgn 7/7/2020 410 PM DGN File
@ ¥ B-5156-RDY-DSN-RenameTest.dgn 8/3/2020 9:38 AM DGN File
S ¥ B5169_RDY_ROW.dgn 7/22/2020 8:27 AM DGN File
£ >
File name: | "bE156_rdy_etm dgn" "b5156_rdy_aln.dgn" - | I Open I
Files of type: CAD Files (*.dgn;" dwg;" dxf) w Cancel
- -

)

Save Relative Path Ciption
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Reference Attachment Properties for .. \b5156_rdy_aln.dgn

File Name: .\Roadway!b5156_rdy_aln.dgn
Full Path: ...\B-53156 OBD Test Project\Roadway!b5156_rdy_aln.dgn
Muodel:  Default -
Logical Mame:
Description: | Master Model
Orientation:
View Description
Coincident Aligned with Master File

Ceincident - World
+ Standard Views
Saved Views (none)

Global Origin aligned with Master File

MNamed Boundaries (none)

Fnsso

Scale (Master:Ref): | 1.000000000 600.000000000
MNamed Group -
Revision -
Level: -

MNested Attachments: | Live MNesting ~ | Nesting Depth:
Display Overrides: | Allow A
MNew Level Display: | Use MS_REF_MEWLEVELDISPLAY Cor
Global LineStyle Scale: | Master <~
Synchronize View: | Volume Only ~

Toggles

I = EIEE <=

Cancel

4t Set references to “Coincident-World”
and scale to 1”=50’

0

= View 2 - Isometric, Defauft

(=] e

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

==

Files: Al
Expand Clipping Planes
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6.3 3D MODEL BY ELEMENTS

For 3D digital twins 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.
Leave the Drawing Scale at “Full Size 1=1"" and create all elements at their true dimensions.

6.3.1 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 v & = = s:\Common Share\B-5156 OBD Test Project

E Home Wiew Ciwvil Litilities Parametric Cell Help

_%;é‘ MR = k Element Selection [} + § £t Import ~ T Add Unit 57 Terrain

B & & £, Bridge Wizard % Alignment 7 Add Multi-Units
Explorer o gl _ ]

= - o {5 - @Add Bridge 'ﬁ@. Mowve

Primary Selection Bridge Setup

& Add Bridge - X
Description | 510227 |
Reguires Road Alignment

2" Fill in your Structure ID in the
Description and Name boxes and select

Ilse Road Alignment For Stationing

Unit the bridge type and feature definitions
Mame |51ng? from the drop downs
Description | ~ [
Bridge Type |Beam Slab (P/5 or BC Concrete Girders) e |
Feature -~
Feature Definition |Eridge_decu::ratinns w |
Mame Prefix | Bridge |
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39 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.

O
Select Bridge Alignment

6.3.2  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 H“_. fa &« ~ f = = S\Cemmon Share\B-3156 OBD Test
m Home View Civil Analysis and Reporting Utilities Parametric Cell Help

ject\Structuresitest.dgn [30 - V8 DGN] - OpenEridge

* faa k Element Selection | | ~ ::ﬂ:: X & Irmport * ﬁg Add Unit 57 Terrain 7 Place * | I ‘-\ @ ||£l|_:|
Expf:)r‘er B & & it . .L‘%» Bridge Wizard “,\?: Alignment 74 Move e F aF
= o v fu [~ F Add Bridge % Move # Modify | [§] 7@

Primary Selection Bridge Setup Supportline Superstructure Substructure
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Skew Angle 0

Length 100.000

[] Span Length 80.000

Start Station 23+44 5400

End Station Z3+44 5400
SupportLines Number

Mumber of Supportlines 3
Direction Mode

Direction Mode Skew
Feature

Feature Definition Supportling

Mame Prefix SupportLine

2"4 Input your bridges’ skew angle, start
and end bridge stations, number of
supportlines (note each end bent and
bent has a supporline)

3" Select the alignment near the start
station, then near the end station.

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

* Name
SupportLinel
SuppoertLineZ
SuppoertLine3

-

L | et

Station
23+44.5400
23+44.5400
23+44.5400

=
]

Angle

*
Span Length Length
0.000 100.000
0.000 100.000
0.000 100.000

4t Verify the stations, skew angles, and
span lengths
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6.3.3 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.

[ 1t Select the place the deck tool

OpenBridge Modeler HE [z « -+ £ = 5 s:iCommonShare\B-5156 OB

m Home | View  Chil

Project\Structuresitest.dgn [3D - V& DGN] - OpenBridge

Analysis and Reporting Utilities Parametric Cell Help
Q Bl % N ElementSelection {3~ @ % B impot - TRAddUnit &7 Terrain M Place v > T & # @ B
. LLE| - o e@) Bridge Wizard ""&3: Alignment 74 Move L= B {) [;?
e - [ - 5 AddBridge % Move # Modity | [E e

Primary Selection Bridge Setup Supportline Superstructure Substructure

Deck S
Template Mame Slab w/ constrair | .. /znd Select the correct “Template” and\
Start Station Offset 2184540 “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
dd Constraints [ Slabs for the approach slabs to match
Chord Tolerance 0.100 QCDOT Pay ltems %
Max Dist Between Sections 3 281

Material L3
Deck Matenal Deck Concrete

Build Order |
Build Order 1

Feature N
Feature Definition Deck
MName Prefix Deck

3" Select the first support line, then the last support
line for which the deck selected is to be placed
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6.3.4  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.

[ 1%t Select the “Place Beam Layout” tool

OpenBridge Modeler v HE [ « - & = = s)\Common Share\B-5156 OBD Test P

ject\Structuresitest.dgn [3D - V& DGN] - OpenBridge
m Home View Civil Analysis and Reporting Utilities Parametric Cell Help

CIRE - K Element Selection {7} ~ (@ M A4 Import ~ T Add Unit &7 Terrain e O & 7 [ da
Expgr:r @ et i ] A, Bridge Wizard % Alignment 74 Mave L= T aF
2 - [ - 75 AddBridge % Move 2 Modify | [E 1
Primary Selection Bridge Setup Supportline Superstructure Substructure

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

34 Enter beam spacings and bearing
offsets from supportlines for each span

Beam Layout

Alignment | Select Aux Alignments - A

Delete
Placement Method Simple
Spans Details
Default Span  Supportlinel - Supportline2  ~ Mumber Of Beams 42 Edge Distance ] | 0.000 Apply v Equal Edge Distance
Set All To Default +| Same Beam Start/End Values fdvanced Bearing Definition
Span Use Default Errors BEAM STAR REFERENCE
Supportlinel - Supportline2
- i SL Offset (")
HE AR LR el Beam# Name tP°"0  Method o oo SkewEnds  qpocing Reference  Beam  Aux Alignment o= " Beam Length
Supportline3 - Supportline4
> i Beam-L  2.500 Normal | 0.000 Left Deck Edge | 0.000
SupportLined - SupportLine5 L] 2 Beam-2 13333 Normal | 0.000 Another Beam 1 7| 0.000
K Beam-3 | 13333 Normal | 0.000 Another Beam 2 Cd 0.000
4 Beam-R  -2.500 Normal | 0.000 Right Deck Edge | 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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6.3.5 Adding the Beams

[ 15t Select the place beam tool

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

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

OpenBridge Modeler - G- HlHE s « - » # & s s\Common Share\B-5156 0BD Te
File Home View Civil Analysis and Reporting Utilities Parametric Cell Help

% W - & K Element Selection {7} ~ (@ M £ Import ~ T Add Unit &7 Terrain MPacew QX T #£mds

- B & & [y A Bridge Wizard % Alignment | Add Multi-Units | 2 Move = T AP

orer

g 2 - @ [~ FF AddBridge @ Move # Modify | [E] U@

Primary Selection Bridge Setup Supportline Superstructure Substructure
2"d Select the beam layout placed for

your bridge

N
3" Select the beam template and correct NCDOT Pay
Item material for the beam template selected
J
Beam Definition
Seams Details
Haunch Rotation Angle
Beam Type | LEAP Concrete v Haunch Start (") | p.000 E'D Haunch End (7| 0.000 FD Calculated
Min, Clearance (%) Camber ("]
Compute
4
Location Type f:;‘t'l‘; From f:.:;:‘ Star(TEmplatE‘L Material
y]

67.538

SIS 15- 355547

B supportine 0000
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6.3.6 Adding Diaphragms

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

[ 1%t Select the place diaphragm tool

OpenBridge Modeler 2o HE e 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
("= [ *%& N ElementSelection I} = @ ¥ | & impot +  T@AddUnit &7 Terrain MPacer QXA H T A
Ex;:i)r\er E @ e Dy A, Bridge Wizard % Alignment 74 Move g = T AP
2 - [ - 5 AddBridge % Move HMdity B S-E 18
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

- o x
Spans Detsils  SupportlLine - Supportline?
| > [ supporttine1 - Supporttine2 [N R P 8
Supportline? - Supportline?
START BEAM OFFSETS END BEAM OFFSETS
Supportline3 - Supportlined
SupportLined - SupportLines StartBeam EndBeam Thickness TopVertical Bottom Vertical  Horizontal Top Vertical  Bottom Vertical ~ Horizontal Angle  Material
> | Beam-L Beam-R 1,000 0.000 0.000 0.000 0.000 0.000 0.000 o 367 Prestressed Concrete Girders
AddSection  Mode: | Suppertline - 111213 * From | SupportLinel <+ K Delete Selected
B copy
START BEAM OFFSETS END BEAM OFFSETS
. . Top Bottom . Top Bottom .
Name Location Type  Reitive oo StartDistance  StartBeam  EndBeam WK yodeal Vertical Horizontal o ical  Vertical  hOTZOMtal e Mg
Location 8] = ) = (

) )
| Concrete Dia Supportline 25000 | Supporlinel | 19-60.9647 | Beam-l | BesmcR (1000 0000 0000 (0000 (0000 0000 (o000 0 45
4 »
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6.3.7 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'_xg [f::: - - f LE.] = S\Common Share\B-5156 OBD Test Projed turesitest.dgn [3D - V8 DGM] - OpenBridge
File Home View Civil Analysis and Reporting Utilities Parametric Cell Help
% EI w Iﬂ% * Element Selection |} ~ {ﬁ} }(; Bt Import * @Add Unit &7 Terrain /¢ Place O I & @3 iz Féilﬂ
- @ | [y A Bridge Wizard % Alignment | Add Multi-Units | 2 Move = | &
orer
g 2 - @ [~ F AddBridge g Move # Modify | [ U@
Primary Selection Bridge Setup Supportline Superstructure Substructure

2"d Select the supportlines to place
similar bents templates

@ Place Pie —

Solid Placement L3
Template Mame |MuhiCﬂ|umn"a3LanE_4ﬂ‘| g / \
Integral n 3" Select the correct “Template” and
. o | | “Feature Definition” for your bridge.
orizonta set 0.000 T
Change the “Cap Material” to Class A
Cap Length Adjustment |Nu:une e |

or AA for the bridge deck and Bent

Edit Elevation Constraints [ ] w/... to match NCDOT Pay Items

Material P \ /
Cap Material |Class A Concrete {Eiridgn||:|
Column Material |Class A Concrete {Eiridgn| - ||
Footing Material |3-0" Dia Drilled Piersin | ..
Pile Material | I
Build Order L]

Pier Cap Build Order |1

|

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

Feature Definition |.ﬂ|.butmerrt_cuncretej:i|ef w |

Mame Prefix |F'ier |
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6.3.8 Adding End Bents

To place the end bents, use the following steps:

[ 1t Select the place abutment tool

OpenBridge Modeler v - H l'_cl fc L f .E] ~  S\Common Share\B-3156 OBD Test Project!.
m Home View Civil Analysis and Reporting Utilities Parametric Cell Help

turesitest.dgn [3D - V8 DGM] - OpenBridge

= [E -5 * Element Selection |} ~ (ﬁ: }(; Bt Import * @Add Unit &7 Terrain /¢ Place O I & @3 iz I‘&‘l
Ex;:fr:r @ et e Oy A, Bridge Wizard % Alignment 74 Mave L= 0
2 -~ @ [ - % AddBridge % Move # Modity | [ 1@

Primary Selection Bridge Setup Supportline Superstructure Substructure

& |
Solid Placement »
Integral O
Horizontal Offset ||}.DDD |
Longitudinal Offset [0.000 | /2"" Select the correct “Template” and\
Hpply SkewTo Sclids O “Feature Definition” for your bridge.
Conform Back\wzll \with Deck Tep [
it Elevation Consiraints 0 Change the “Cap, Column, Footing and
Orientation [Star 7 Pile Material” to Class A, AA, etc. and
Cap Length Adjustment [None <] End Bent w/... to match NCDOT Pay
Material ~ Items
Cap Materil G A Conerete (encg [ ]
Column Material l:|

. /

Footing Material |:|
Pile Material HF 12¢53 Steel Piles

Build Order -~
Pier Cap Build Order [
Column Build Order |‘I
Footing Build Order [
File Build Order [

Feature ~
Feature Definition |Ab|_|‘tment_conc|‘e‘teji|e£x/'|
Name Prefix |Pier |

3 Select the supportlines to place
similar end bent templates
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6.3.9 Adding Wing Walls

To place the wing walls, use the following tool:

[ 1t Select the place wing walls tool
OpenBridge Modeler v EHElo & ~ W (= - Sh.Lommon Share\B-3136 OBD Test Projec
m Home View Civil Analysis and Reporting Utilities Parametric Cell Help

ctures\test.dgn [3D - V& DGN] - OpenBridge

B * % | K ElementSelection [} v @ Y | Bimpot +  TFEAddUnit &7 Temain MPlacer O X & A $
Expgr:r @ et e Oy A, Bridge Wizard T‘}{AIignment 74 Mave L= ] J &
2 -~ @ [ - % AddBridge % Move # Modity | [ 1@

Primary Selection Bridge Setup Supportline Superstructure Substructure

Left Wingwall Placement ~
| Plsce Left vingusal [
| Template Name [StandardWingWalhRe] —. |
| Orientation \
| VerticalOfe - 2"d Select the correct “Template” and
| Align With Abutment
Transverse Offset “Feature Definition” for your bridge.
Parallel Te Alignmen O . .
o Change the “Wingwall Material” to

Adjust Height to Backwall []

Class A or AA for the bridge deck and
Wingwall for the approach slabs to

O

Compute Length

Right Wingwall Placement ~
Pisce Right Wingual match NCDOT Pay ltems
Orientation Normal/Skewed ~
Vertical Offset
Align With Abutment O

=
=]
=1
=

Transverse Offset

Parallel To Alignment

ID

Skew Angle

Adjust Height to Backwall []

[ Note wing walls can be placed at skews ]

Compute Length

>

Material
Wingwall Material

Footing Material lass A Concrete (Bridg| .

alla
& O
8
B
o
1S
Fl
a
a
a
=
<
g
2

Pile Material

Build Order
‘Wingwall Build Order
Footing Build Order
Pile Build Order

Feature L

Feature Definition Wingwall_conerete _pile y
Name Prefix ‘Wingwall

3" Select the end bents to place the
wings
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6.3.10 Adding Bearings

To place bearings, use the following tool:

[ 1%t Select the place bearings tool

OpenBridge Modeler v H l'_::; o & - f = = S\Cemmon Share\B-3136 OBD Test Project\Structuresitest.dgn [30NV8 DGN] - OpenBridge Medeler COI
m Home View Civil Analysis and Reporting Utilities Parametric Cell Help
K| - F&'j k Element Selection || = (ﬁ} x & Import ~ @Add Unit &7 Terrain A Place + D I <L-' m, r;J};:] gio
Exp?r‘er @ | it . A, Bridge Wizard % Alignment % Add Multi-Units | 2f Move = =
= . @ ) - 57 AddBridge 5 Move # Modity | [§] 1@ D
Primary Selection Bridge Setup SupportLine Superstructure Substructure | Accessory
Bearing -~
Bearing Type Cube ~
Cube Width, W/ 0.328
Cube Depth, D 0.328
Cube Height 0.323
Orientation Pier < 2" Select the correct “Template” and “Feature

Grout Pad/Bevel Plate
Has Pad or Flate
Pad Thickness at Center 0.492

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

: “;‘2 Eijz Etc. for the bridge deck and Elastomeric
Pad w1 0328 Bearings to match NCDOT Pay Items

Pad w2 0.328 /
Pad Orientation Girder

Bearing Seat

Has Bearing Seats
Model Stepped Cap (]
Seat Min. Thickness 0.452
Seat D 0.246
Seat DZ 0.246
Seat W1 0.323
Seat W2 0.323
Seat Orientation Pier
Path
Back Offset 0.000
Ahead Offset 0.000
Material

Pad or Plate Material
Bearing Material
Eearing Seat Material

Build Order
Fad or Flate Build Order 1
Bearing Build Order 1
Eeam Seat Build Order 1

Feature
Feature Definition Mo Feature Definitior
Mame Prefix Bearing
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6.3.11 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 = H l'_a fc . ’ ._g] 5 5\Common Share\B-3156 OBD Test Project!\Structures\test.dgn [3D - GN] - OpenBridge Modeler COI
m Home View Civil Analysis and Reporting Utilities Parametric Cell Help
% B v f‘c‘é k Element Selection || = (ﬁ} x & Import ~ @Add Unit &7 Terrain A Place + D I i-l gﬁ LENG gio
fen @ | [ 4 Bridge Wizard % Alignment & Add Multi-Units  *{ Move e T ay
e B B [ - %3 AddBridge &g Move # Modiy | [ 1@ )
Primary Selection Bridge Setup SupportLine Superstructure Substructure | Accessory
& |
Barrier Al
Template Mame BPE-5 L / \
Start Station Offset |n_[:.[m | 2" Select the correct “Template” and
End Station Offset [0.000 | “Feature Definition” for your bridge.
“" . . ”
Horizontal Offset |D.EDD | Change the “Barrier Material” to
. Concrete Barrier Rail, Etc. for the
Vertical Offset |0.000 | _ ) .
_ bridge deck and Concrete Barrier Rail
Add Constraints ]
for the approach slabs to match
Material -~ NCDOT Pay Items

Barrier Material I:I K /

Solid Placement ~
Chord Tolerance [0.100 | I
Max Dist Between Sections [16.404 |
Template Orientation |‘-.|"ertica| w |

Build Order LS
Barrier Build Order |1 |

Feature *~
Feature Definition |Earrier e
Mame Prefix |Earrier
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37 Select the structure, then data point

off
Fll Path Selection — * | A
Candidate - /
» 4t Click on “select alighment” 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
Select Guideline from List  * |
. 0K | | Cancel |
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6.3.12 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 [Begi Aop Sisb 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 - ‘ section 6.1.2-6.1.4 and 6.1.12.
Name [Begin App Slab |
Description | |.
Eridge Type |RC Slab ~ |
Feature -~

Feature Definition

| No Feature Definition

Name Prefix [BAS

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

Bridge Name Begin App Slab
Bridge Type RC Slab
Alignment L

Bridge Start Station 21+78.00

v | Alignment Advanced Options
® Deck Template Slab w/ constraints
Custom Deck

Spans 10

Support Skew Angles 0=
Beam Spacing 5@8
Beam Template ype [V
Abutment Template 3 Lane - 40t

Pier Template 3x3 - 3 COL PIER

| Left Barrier Template 8" CURBE-LT

~ Right Barrier Template 8" CURB-RT

/Enter “Begin/End App Slab” for\
bridge name, “RC Slab” for bridge
type, select alignment, enter the start
station, select deck template, enter the
approach slab length for span, leave
the abutment and pier templates as
defaulted, select the appropriate left

kand right curbs for barrier templates /

CK 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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6.4 3D MODEL WITH THE BRIDGE WIZARD

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

[ 1t Attach required reference files as covered in Section 6.1.1 ]

2"d Click on the “Bridge Wizard” icon ]

|OpenBridge Modeler v H l'._::; o &« ~ Ch\Users\napierce\Desktoph\B-51217%
m Home Wiew Civil Analysis and Reparting Parametric Cell Help
IR N Element Selection [} ~ (&) 3 T# Add Unit &5 Terrain /¢ Place ~
Expclu::u)r:r @ | ol [ & Bridge.‘.."'."izard " Alignment g Add Multi-Units )-.% Mu:mje
2 - E - % AddBridge % Move # Modify
Primary Selection Bridge Setup SupportLine
j Geomeiny | Materials @ Enter the bridge name, select th
Bridge Name o112 bridge type, select the alignment
Bridge Type Beam Slab (P/S or RC Concrete Girders)  ~ which the brldge is to be placed on,
Alignment . - enter the bridge start station (work
fridge Start Station 10000000 point 1 station), select the deck
v | Alignment Advanced Options
®) Deck Template S aer— template to be used, enter the span
O Custom Deck arrangements, the skew, number and
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 5@8:0 abutment, piers, left and right barrier
Beam Template AASHTO-IV rails
Abutment Template 4' End Bent Cap w/Steel HP Piles
Pier Template 3 COLUMN BENT w/DRILLED SHAFTS
v Left Barrier Template | CBR LT 42" NOTE: Span lengths and Beam
¥ Right Barrier Template | CBR RT 42° Spacing are entered as feetiinches,
ok - so 6’-3 4" beam spacing would be
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:
Bearing:

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 Drilled Piers in Soil

Abutment

. |Class A Concrete (Bridge)

HF 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.

4t 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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6.5

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.

[ 1% 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"d Copy all the Template “xml” files ]

/L.- Auxiliaries
./’I..- Bearings
Z 7 Cell
/I..- Functional Compenents
Tl Auxtib.cel
[:,Jj ConnectionPlatelibrary.xml ]

[:Jj CrossFramelibrany.xml

L0 Tdefaultbhb

( [:J_"l ElementMurnbers_MBlLxrml )
[:,Jj ElementMumbers_Statesxml

(] ) FieldSpliceLibrary.xmi

\_ L_,Jj MaterialLibrary.xml )
[ & JPierCellLib.cel
(| L 7 PierLibaxml A

[:,Jj ShearConnectorLibrany.xml

[:,Jj StiffenerLibrary.cml
\_ L:Jj ternplates.xml )

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

== Structures
&-{0" BRG_1_00001
-, Bridge Templates

OpenBridge Modeler @ odE B | = S:A\DEV\OpenBridgeDesigner\ WORKING_COPIES\Tes
m Home Civil Utilities Reports and Drawings View Collabgate Helo
- = - - o
— Decks J]_ Columns @Abutments |=] Material &> Connection [_] Connector Angles
= A 7 & [P < =
4_4 ur- =

| s . — .
. LEAP LEAP M ProStructures Export Templates Exphrt Q Barriers Foatings [p.:’ngwaII x Stiffeners é Shear Studs
Bridge Concrete »  Bridge Steel ~  Bridge - v to IFC B Terr§in I Beams @ Piers & SleeperSlab [¢] Cross Frames ,’%' Splices

Interoperability Import/Export Libraries

A

[ 4t Edit the appropriate Templates using the Libraries tools ]
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6.6 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:

[ 1%t Select the element to be edited ]

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

6.6.1 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 Station Offset  0.000" To change the template, click here ]
Harizontal Offset 0.000°

Wertical Offzet 0.000°

SELECT to Edit
Chord Tolerance 0.328' To edit the deck widths, click here ]
Max Dist Between Sec 3. 2871
Wariable Constraint  SELECT to Edit
Paint Contral SELECT to Edit
‘/[ To edit the feature definition, click here ]
Feature Definition Deck
Deck Build Order 1
Mame Deck
Description
Template Name Slab w/ constraints

State Element Mumber 12
MEl Element Mumber 12
Syncld f1af4d7a-4815-452d-b7d - Edit deck material to NCDOT Pay

Items

Deck Material 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

23+61.5395

24+11.5395

both left and/or right widths.

24+61.5395
Station Distance

25+11.5395 25+61.5395

Variables /

23+11.5395 - 25+68.0388 Slab w/ constraints LT _Width_Lanel Default = -20.000

Variable

-0.820 .

Thickness

Expanded View  ® Grid View
LT_Slope_lanel 0.020

LT Width,_Lanel FUTI  addsection  Mode: 0000 " From | Supportlinel “

Rotation By Angle* o

|Rotation By Siope” 0.000 [y Copy To Variable

—RLSIUPEJJM.] -0020 Location Type m"‘ From Start Distance  End Distance I_enm St End Transition
|RT_Width_LaneT 20,000 ou gth

SUBREHEREN 23 17.5305

Q’

0K Cancel

6-23



NCDOT STRUCTURES MANAGEMENT OPENBRIDGE MANUAL CHAPTER 6
3D MODEL CREATION

6.6.2  Editing the Beam Layout

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

Name Boaml - : 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 52 Edge Distance ()~ 0.000 Apply ¥ Equal Edge Distance
Set All To Defauit v Same Beam Start/End Values Advanced Bearing Definition
Span Use Default Errors BEAM START REFERENCE
Supportlinel - Suppartline2
. i SL Offset (*)
Supportline2 - Supportline3 Beam# | Name ?.')’“'““ Method =~ oo~ SkewEnds  gpacing Reference  Beam  AuxAlignment == " geam Lengtn
Supportline3 - SupportLined
> 2500 Normal | 0,000 Left Deck Edge v 64125

SupportLine4 - Supportline5 2 7 Normal | 0,000 Another Beam 1 & 64125
3 Normal | 0.000 Ancther Beam H v 64125
4 8750 Normal | 0.000 Ancther Beam 3 v 64125
5 -2.500 Normal | 0.000 Right Deck Edge v 64125

\ \\ 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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6.6.3

Editing the Beam Definitions

Editing the beam definitions allows changing beam types and material

S| d
\_-:,-Fﬁ.lu

State Element Number 109
MEl Element Mumber

Feature Definition

109 To edit the feature definition, click here ]
ale86717-5043-40ed b3d?

Girder Edit beam definition here ]

e

N,

Beam Definition

Beams

|lze Beam Rotation

SELECT to Edit (]

False

| Beam Group Build Ore 1
_—-—f_

/{ Edit haunch depth ]

4 Supportlinel - Supportline2
Beam-L
Beam-2
Beam-3
Beam-R
4 Supportline2 - Supportline3
Beam-L
Beam-2
Beam-3
Beam-R
4 Supportline3 - Supportline4
Beam-L
Beam-2
Beam-3
Beam-R
4 Supportlined - Supportline3
Beam-L
Beam-2
Beam-3

Beam-R

— ¥

Haunch Rotation Angle
Beam Type | |EAP Concrete = Haunch Start (") 2500 L—‘D Haunch End (") 2500 FD Calculated
Min. Clearance (") Camber (")
Compute
. L - Section
Location Type E:I(a;(li‘::n From Length Start Template Material
)

Supportlinel | 21+89.2500

Supportline 1.250 43.333 LEAP Concrete\| GIRDERVAASHTO-III 45" Prestressed Concrete Girders

Edit beam type and material for each beam defined in
the beam layout
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6.6.4 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

MNEI Element Number 219

Syncld c2341a26-5a51-4Hda-8194

To edit the feature definition, click here ]

Feature Definition Abutment_concrete_piles

N

Edit material types ]

Pier Cap Build Order 1
Column Build Order 1
Footing Build Order 1
File Build Order 1

Cap Material Class A Concrete (Bridge)
Column Material

Footing Material

File Material HP 12x53 Steel Piles
Elevation Constraints SELECT to Edit <
Substructure Template SELECT to Edit <
Apply Skew To Solids False
Conform Backw/all i True
Back\wall Vertical Off: 0.000"
Integral False
Harizontal Offset 0.000"
Longitudinal Offset  0.000°
Cap Length Adjustmer By Deck
Orientaticn Start

Edit elevation constraints ]

/|

Edit template dimensions ]

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

Substructure Template o x

Switch Template |...| @ @ ﬁh &B ﬁ:@ ﬁb @ %

Name:
Categony:
Display Mode Isometric Front/Rear Left/Right ~ Top/Bottom
+
Cheek Walls  Piles -
L]
%2
Supportline Alignment Back of Abutment = CiJ
Cap Length (7 41.250 -ﬁ
e
Pile Cap Depth (7) 48.000 Lo
Pile Cap Width (") 33.000
Back Wall Depth () 60.000
Back Wall Width () 33.000
Back Wall Horizontal Offset (") 0.000
Add To Library OK Cancel
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6.6.5 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.

CEE Ficr1

Description . e e .

Template Name ILane. 40 To edit the feature definition, click here ]
Syncld 87056895-6784-4028-92bt

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) . . .

Cotumn Material Class A Concrete (Bridge) Edit elevation constraints ]
Footing Material 30" Dia Drilled Piers in 5

File Material

Elevation Constraints SELECT to Edit

Substructure Template SELECT to Edit <+ [ Edit tem p|ate dimensions ]
Integral False 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 - m} X
Name: Switch Template |,,__| r ? ' __»1 ‘ % -
Category: b
Display Mode Isometric Front/Rear Left/Right  Top/Bottom

Type: Multi Column

+
Analytical Type: | Multi Colum ~
@Wﬁlls Columns  Struts  Footings Piles b
na
Type: Rectangle o ﬁ
e
Cap Length () 51.000 =
Cap Height (7) 60.000
Cap Width (") 60.000
Edge None

Add To Library oK Cancel
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6.6.6  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

: 7 / don’t go full length of deck
Start Station Offsst  0.000" } L
0.000

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

Haorizontal Offset 0.000 j’// hori I icall

Vertical Dffset 0.000" L orizontally or vertically
Template SELECT to Edit \r

Chord Tolerance 0.328' Change rail template ]

Max Dist Betwesn Sec 3281 \.

Variable Constraint  SELECT to Edit \,

Paoint Control SELECT to Edit Edit variable constraints ]

Paint Control Path SELECT to Edit \

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

- o — path if barrier rail is to be placed on
Name Bamier1 a different location than default
Description BUO1 _ edge of deck

Template Mame 42" LT Vert Rail \_

REARECAI Vo Foatus Doleiiam __ <\[ To edit the feature definition, click here ]
Biuild Order i

I 4//-[ Edit material type to NCDOT Pay Item ]

e - P - - e -
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6.6.7  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 I ES

(Edit offsets based on distance

from the supportline

Ve

. ></ Edit bearing orientation, type and
20000

L dimensions

N

>
Edit bearing seats orientation, type

0.500" >/\ and dimensions

Back Offset 0.750° <—
Ahead Offset 0750
Bearing Orientation  Pier )
Bearing Type Cube

Active Angle 0.0000"

Cube \width, W/

Cube Depth, D 1.000¢

Cube Height 0.250°

Has Bearing Seats True \
Min. Thickness 0.250°

Seat D1 0.500"

Seat D2

Seat W1 12500

Seat W2 12500
Orientation Pier /
Has Pad or Plate False

MName BearingGroup 1
Description BUIO1

Feature Definition

No Feature Definition

Pad or Plate Build Ord 1

Bearing Build Order

1

Beam Seat Build Orde 1

Pad or Flate Materizl
Bearing Material
Bearing Seat Material

N

' 4/[ To edit the feature definition, click here

T-

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

6.6.8 Editing Wing Walls
acaB3429-1d27-41e6-a63] |
Orientation Nomal / Skewed
Vertical Offset 0.000"
Align \»fith Abutment  False
Transverse Offset 0.000"
Parallel To Alignment | False
Skew Lngle 0.0000"
Adjust Height to Back. False
Compute Length False
wingwall Template  SELECT to Edit <
Template Name Rectangular
MName Wingwall

Feature Name

Feature Definition

No Feature Definition

‘Wingwall Build Order 1
Footing Build Order 1
File Build Order 1

Wwingwall Material
Footing Material
File Matenal

Edit the Wing Wall Template

Y

To edit the feature definition,

click here ]

Edit material types to NCDOT Pay Item ]

/[ Edit the wing wall dimensions and the piles ]

Substructure Template
Name:
Category:
Type:

Switch Template

O X

"l @I @RDID

Display Mode Isometric Front/Rear Top/Bottom

Left/Right

[=T.0 Piles
Height () 10,000
Length () 10.000
Top Thickness (") 14.000
Bottom Thickness (") 14.000
Top Horizontal Offset (1) 0.000
Top Vertical Offset {7) 0.000
Bottom Horizontal Offset (') 0.000
Bottom Vertical Offset () 0.000
Additional Bottom Vertical Offset () | 0.000

Has Faoting

Add To Library

0K

Cancel

W e 1l |+
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6.7 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.

6.7.1  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.

Faraineu wen e FLLuL A o

e apps = mepuiLs

8 View 2 - lsometric, Default =R Properties v X
S-SR -b- L PPN GuEEDREY R

To see properties something must be selected.

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

OpenBridge Modeler @B odi B | =1 C:\Users\jdhawk\GneDrive - State of North Carolina\D dgn [3D - V8 DGN] - O 2023 Search Ribbon (F4) P M@-Q-
Home  Civil  Utlities  ReportsendDrawings  View  Collaborate  Help
- o (& = ~ g 4 i =
\ A ©Decks || Columns &) Abutments [Z] Material > Connection 7] Connector Angles @ L 2 ® o=
w EH @ or Lo SRy e £ PALE O %[ 9 @
P LEAP RM  ProStructures  Export Templates Export ofi love Rotate Select o Attach Detach Picklist Import/Expert = Reports
Bridge Concrete - Bridge Steel ~  Bridge~ S tFC  *  Temain JC Beam: iers ftem  Item

Define
anACS~ 'ACS ACS ACS em
ACs / Item Types 5 Reports

Interoperability 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 {Default) * A,
Select All 0 Selected Clear

[ L WingWall

# MC Deck

[ W NC Abutment

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

g Wy Beam

[ Wy Barrier

g % MC Bearing Seat and Pad

[ W' Pay ltem Codes

g W Deck

[ W Abutment

g Ly Bearing

[ Wy Pier

> < NC Barrier Please select an ltem Type.
[ Wy NC Beam

g W MC Intericr Bents

[ W' Approach Slab

g W MC Abutment Wingwall

[ W' MNC Bridge Inventory Rating
g W MC AssethManagement

b B Sleeper Slab

b e Cross Frame

B 522 Steel Tub Girders

b Eer NC Approach Deck

> 52t 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).

4 7 Elemnents (1)
4 Deck Element: Deckl
3 0 ltems

E-dx b PPROANGoREE FURS

General -~

Bridge Structure 1
State Element Nu
MBI Element Nur

[ Deck A4 ]
[ Deck Breakbacks v ]
Solid -~

Volume 11482 15/16 Cu_’
Surface Area 28645 3/8 5q."

Feature ~

Feature Definitior Deck
| |

Deck - Item Type -~
Ares 0.00ft2

Thickness 0.00in

Volume 11482 99 fi*

Deck Dead Load 1722437 .50 Ib
Concrete \Weight 150.00 Ibf At*

Material ~
Deck Material _ Reinforced Concrete Deck
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6.7.2  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.

Openridge Modeler  ~ [~ = H kd [5 L= C

- State of North Carolina\Desktop'test!.dgn [3D - V& DGN] - OpenBridge Modeler 2023 Search Ribbon (F4) D-MR-Q-
M Home Ciil | Utiities  ReposandDawings  View  Collaborate  Help
= v (& =] 'y <Q 3 N w 2 T, =
Y 7Y A 'S G Decks || Columns £ Abutments [] Material <> Connection 1] Connector Angles 0 ~ ¢ E} @ L 2 @ o= - ®
R Ty e E”
o Eyu .'Rv s Ex*n Templtes by | O BT O Footings (2 Wingwall R Stifeners i Shear Suds f‘; M A FC% ey U7 X Lom v‘*
Bridge Concrete = Bridge Steel~  Bridge = et T = ooy "

Import Variable Delete  Toggle  Define  Move Rotate Select o Attach Detach Pickiist Import/Export | Reports
Terain | T Beams g8 Piers 2 SleeperSlab [ Cross Frames 3¢ Splices Mapping  Tag | Geb SBraw  anACS- % ltem o "

File Mapping Node = Accu ACS ACS ACS o lte
Interoperability Import/Export

Libraries Parametric Cell &C Accubraw Acs 5

Item Types 5 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.

= View 2 - Isometric, Default o= ] || Properties - 3 x
- LX | =
E-ddw-br|d POROOQD G REEE|&E TR 4 b Elements (1)

4 3 Deck Element: Deck1

b @ ltems

&% Detach ltem

ltem Types:  Deck - ltem Type

General -~

Bridge Structure 3
State Element Mu
MNEI Element Nurr

Deck -
Ceck Breakbacks L4
Solid -~
Volume 11482 15/16 Cu.”

Surface Area 28645 3/8 Sq.'

Feature -~

| Festure Definitior Deck |

Deck - Ttem Type -~
Area 0.00 ft=

Thickness 0.00 in

o 1148299 ft®

Deck Dead Load 1722437.50 Ib

Concrete Weight 150.00 IbfAt*

Material -~

Deck Material  Reinforced Concrete Deck
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7.1

7.1.1

7.1.2

7.1.3

CHAPTER 7
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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Drawing
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Default
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Attributes
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Attac Cury Constr:

Analy

Select the “Level Display” tool

& Level Display - View 1

:I._J'l : _k o

> Y tnone) v 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
Structural Steel Lines CELL
SMU _Title Text

SMU _Text

SMU _Subtitle Text
SMU_Structural Steel Lines
SMU_Rebar K Bar Lines
SMU_Miscellaneous Lines
SMU_Dimension Lines
SMU_D_Deck_Qutline
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 >'stien

Check the “Used” Levels for use of
appropriate levels for the element(s)
drawn. Levels used in the file have a
“dot” next to them, un-used do not.

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.

7-2



NCDOT STRUCTURE MANAGEMENT OPENBRIDGE MANUAL CHAPTER 7

QC/QA

FILL FACE @
END BENT 1

Line
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Measurement Tools

The measurement tools, under the “Analyze” tab, can be used inside the DGN to verify
element dimensions.

m Home Wiew Annotate Attach Analyze
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Measure Measure Measure
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7.2

7.2.1

7.2.2

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;

¢ Support Line stations

View 1 (planview) 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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¢ Horizontal Clearance clashes to roadways, rail roads, utilities, etc.

e Vertical Clearance clashes to roadways, rail roads, etc.

7.2.3  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
Verify:
e Deck width
o Deck thickness
¢ Haunch width
e Haunch thickness
e [ eft overhang width
¢ Right overhang width
o Left gutterline offset from proposed -L-
e Right gutterline offset from proposed -L-
e Rail Section properties
o [ eft rail offset from left outside deck edge
o Right rail offset from right outside deck edge
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LOD 350 (LOD 300 plus the following)
¢ Reinforcing steel size
¢ 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

7.2.4  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
e Girder section properties
e Girder lengths
e Girder end offsets/clearances
e Girder spacing
e Diaphragm locations
e Diaphragm section properties
¢ Bearing locations on girders
e Bearing dimensions
LOD 350 (LOD 300 plus the following)
¢ Girder reinforcing steel sizes
¢ Girder reinforcing steel spacing/layout (includes clearances)
e Girder reinforcing steel splice lengths
e Girder shear stud sizes
o Girder shear stud spacing
LOD 400 (LOD 300 plus the following)
e Girder prestressing strand sizes

e Girder prestressing strand spacing/layout (includes clearances)

7-6
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7.2.5 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)

-7
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o Caps/Bridge Seats/Columns/Piles/Footings Prestressing
o Bar Sizes

o Bar Spacing/Layout (includes clearances)

7.2.6  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:

|GpenBridge Maodeler r ' - Hl'_::; j‘ ..‘E_*I f::: -
m Horne Civil Utilities Reports and Drawings View Collaborate Help

HOEPs ot W B

7] Pier
Cuantities Input z - Cynamic Settings Create Create
Report  Report [: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.

Item Type Reports

To generate an Item Type report, under the OpenBridge Modeler workflow and Utilities
tab, find the Reports Icon on the ribbon.

r‘:% V} JXE Vl::>

b f-'xttach Detach Picklist Import/Expgrt Reports
by
= ltem  Item

) [temn Types
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O Reports

Utilities

To create a new category, find the add New Category icon on-the ribbon.

| @
L C

Utilities

& ® B ¥ x

L |
Superstructure Properties

Give the new Category a name.

Add report definition
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i Reports

— X

Properties

Add report definition

To add report definition, find the New report definitio
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