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MODULE 2 OVERVIEW Overview

1.

MODULE 2 OVERVIEW

1.1 Overview

=

. -

This course is intended to give the MDOT Roadway Design and ROW users a wide
range of instruction for the various workflows during MDOT’s Pre-Construction
phases A and B. Users of this document will learn how to navigate and utilize survey
data created in the District’s Preliminary Survey process and use that data to
produce Final ROW plans, Acquisition Maps, Final Construction plans, 3D models,
and other field deliverables.

The Design and ROW phases are critical to MDOT’s Pre-Construction and
Construction processes in the fact that design data and plans are provided to utility
companies, other Pre-Construction Divisions, District surveyors, District inspectors,
contractors, and GIS. This data is far-reaching in regards to stakeholders and it is
imperative that this data is accurate, easy to understand, and kept up-to-date
throughout a project’s lifecycle at MDOT.

One key to making these processes go smoothly is directly tied to full
implementation of ProjectWise which is the first topic covered in this document.
The ProjectWise section covers detailed steps for Roadway Design utilizing MDOT's
ProjectWise environment in their daily workflows such as quickly accessing initial
and additional survey data, creating consistently named files for downstream
clarity, and sharing and accessing design data with other Pre-Construction divisions
such as Bridge, Hydraulics, Geotechnical branch, and Traffic.

OpenRoads is another key to providing accurate and up-to-date downstream design
data to MDOT stakeholders. Every major grading project that’s been constructed in
recent years has utilized 3D models and Automated Machine Guidance (AMG) to
perform the grading. OpenRoads will allow the Roadway Designer to construct 3D
models in its design process and deliver to District personnel and eventually
contractors saving time, money, and errors associated with re-engineering design
data for field use. The 3D process and new dynamic horizontal and vertical tools are
also critical in discovering and eliminating errors in the design process instead of
during construction.

OpenRoads technology represents Bentley’s continued evolution of merging
functionality of Bentley’s survey, road design, drainage analysis and design, bridge
modeling, and construction activities. It, along with ProjectWise, are the key to
moving data fluidly throughout MDOT’s project lifecycle.

Topics that are covered in this document include new OpenRoads tools Terrains,
Horizontal Geometry, Vertical Geometry, Templates, Superelevation, Corridor
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Modeling, 3D deliverables, Cross Sections, and how to mesh these new tools with
legacy GEOPAK tools to create the optimal design plans. These are core
engineering processes for Roadway and ROW users and it is imperative to learn
these new tools because of their ease of use, dynamic capabilities, and the eventual
removal of legacy GEOPAK tools.

1.2 Target Audience

This module is recommended for the following audience(s):

MDOT Roadway Design users
MDOT Roadway SMD users
District Plan Production users

1.3 Prerequisites

Knowledge of MicroStation.
General survey knowledge.
General Transportation Engineering knowledge.

1.4 Course Objectives

=

After completing this course, the users will be able to:
ROADWAY DESIGNER

Navigate MDOT’s ProjectWise structure

Properly create files in ProjectWise

Work with survey data and terrains

Create and annotate horizontal and vertical geometry, etc.
Calculate superelevation

Build templates and corridor models

Place and edit civil cells

Properly drain 3D models.

Establish right-of-way

Calculate earthwork with the surface to surface process.
Create cross-sections with OpenRoads

Create plan and profile sheets

Create PDF plans

ROADWAY SMD USERS

-
et

i

= lJ ]
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Navigate MDOT’s ProjectWise structure
Properly create files in ProjectWise

Work with survey, property, and design data
Utilize horizontal geometry to create parcels
Produce Acquisition Maps

Send web links to utility companies
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1.5 Software Covered

Software tools that will be covered include:

ProjectWise
MicroStation
GEOPAK
Bentley Map
Print Organizer

= Beniley (e
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PROJECTWISE Section Overview

2. PROJECTWISE

2.1 Section Overview

ProjectWise (PW) is the project collaboration and content management software
that houses MDOT’s engineering related documents. It provides capabilities for
information sharing, cross-functional work process management, and content
management to help improve agility and increase transparency throughout the
project lifecycle.

ProjectWise provides MDOT managed workspaces, consistent file naming/folder
structure, up-to-date design/survey data for all stakeholders at all times, automated
attributes for sheet creation, a secure method of working with external MDOT
stakeholders, and much more, all leading to a very productive environment within
the agency.

This Section introduces MDOT’s ProjectWise environment, file creation processes,
file management, etc. For more details of commands and processes not covered in
this document, utilize ProjectWise’s Help as shown below.

o ProjectWise Explorer V8i (SELECTseries 4)
Datasource Folder Document View Tools Window | Help
A | & | by Bp - EEEE @ : @4 - sear Contents v [ i Interface| SRV
@ - - | [ :Address|[Z pw:\pwapp0l.mdot.state.n Dependency Service Quick Tour... v| [ Go
-5y MDOT_PW (mdot\keboteler) Error Information .
E”- m About ProjectWise Explorer kspace for Downloads
i T Wnrkenace far Dmanlnarde

2.2 SectionPrerequisites

¢ Fundamental MicroStation proficiency
e Understanding of survey, design, and right-of-way terminology

2.3 Section Objectives

After completing this section, you will be able to:
e Navigate MDOT’s ProjectWise folder structure
e Create and open files in ProjectWise
e Check Out and Check In Files
e Import documents
e Email a ProjectWise link
e Search MDOT’s ProjectWise folders

== Bantleu Ml n2re
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PROJECTWISE MDOT’s ProjectWise Processes

2.4 MDOT’s ProjectWise Processes

2.4.1 Local Working Directory

When logging into ProjectWise for the first time you will be prompted to create a
working directory (Example: c:\pw_working\mdot_pwapp\jsmith). Click Yes to
create this directory. This will be the local working directory used by ProjectWise to
house files temporarily when they are checked out and being worked on. Do not
open or delete files directly from this directory. Use the Local Document Organizer
inside of ProjectWise Explorer to manage the local working directory.

| ProjectWise Explorer |_|

9 Working directory c:\pw_working\mdot_pwapp\jsmith does not
exist.

Do you want to create it?

Click No to browse for a different folder.

Yes No Cancel

Notes:

e The working directory is created at the user’s workstation. If you log in to
ProjectWise from another workstation, you may see this dialog again and
need to create it there also.

e GEOPAK .RSC files and MicroStation preferences are also saved locally at the
location below.

C:\Users\John.Doe\AppData\Local\Bentley\PowerGEOPAK\8.11\0Q4n1D1p
OOEPifXB1vNrKw

2.4.2 Managed Workspace

MDOT has implemented a managed workspace environment for ProjectWise.
These are MicroStation workspaces for each Division pushed out to the end user
and updates are checked for and loaded each time a user opens ProjectWise. The
first time a user opens ProjectWise, the workspace load time takes several minutes
because the entire workspace is being downloaded. In subsequent ProjectWise
sessions, only workspace files that have been modified are downloaded so the
download time is generally a matter of seconds. The main benefit of the managed
environment is that everyone is working with the same up-to-date workspace. An
example is that if a cell is added to a cell library, the cell library is pushed out to all
users the next time they open ProjectWise.
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2.4.3 PW Interface

Roadway Design users should make sure their PW Interface and View is set as
shown below. RWD should be chosen for the Interface and MDOT View chosen for
the View. ROW users should set the interface to ROW and View to MDOT view,

o ProjectWise Explorer V8i (SELECTseries 4)

Datasource Folder Document VYiew Tools Window Help

N & #F | & | bp 2 - : @ : @4 v searcn|iD v Interface View MDOT View

QJ - I::> - UJ Addressﬂ pw:pwapp01.mdot.state.ms,.us:MDOT_PW\Documents\BENTLEY MMGT\TESTING\02-RWD_ROW\RWD-ALI-00 DGD

If these selections are not shown, turn these on by choosing View -> Toolbar -> turn
on View and Interface. Then select RWD in the interface and MDOT View.

View | Tools Window Help

-Toolbar 3 7 Standard
Preview Pane + | Navigation
Status Bar v | View I

Thumbnails i e

L + | Search
arge lcons
Interface
Small lcons
List Background Map
IE‘ Details Spatial View
Cheose Columns... s

2.4.4 Folder Structure

MDOT’s engineering documents created during the pre-construction and
construction phases of a project are found in the District (D1, D2, D3, D5, D6, D7)
folders located under Documents as shown below.

2.4.4.1 Active Project folders

3

Bentley

Sentainiag 10frastracture
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Datasource  Folder Document View Tools Window Help
# | & Dp B - EEEE @ : @4 - search (B

& - - L’j Address|| " pw:\\pwapp01 mdot.state.ms,us:MDOT

- ProjectWise Explorer Datasources

U Marketing

Qﬁm' MDOT_PW (mdot'keboteler)

o

- Workspace for Downloads
G- 01- STATEWIDE
07 02- LPA
@427 03 - STATE AID
G- AS-BUILT PLANS
-1 BEMNTLEY MMNGT
B+ BRD
-4 CAD_GROUP
B2 D1
-l D2
-0 D3
2 D3 MDOT's Engineering
D"L; D& documents
@-L D7
4" Workspace
[+ Saved Searches




PROJECTWISE MDOT’s ProjectWise Processes

Under each District folder, counties for each District are listed. Below each county,
the FMS Project numbers and then FMS detail are listed.
=y D2

..[Z 01- DISTRICT WIDE
w7 ATTALA

- BENTON

[0 CALHOUN

m-[Z" CARROLL

-7 COAHOMA

-7 DESOTO

[ GRENADA

[0 LAFAVETTE

w-[Z LEFLORE

507 MARSHALL

-7 100174

-2 100299

=-[% 102207

-5 102000

-7 202000

-5 202000

- 302000

% ENV

-4 Saved Searches

10*000 details — Pre-ROW Detail.
20*000 details — ROW Detail
30*000 details — Construction Detail

= Beniley
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2.4.4.2 RWD Working folders
Below is an image with the FMS Details expanded which highlights the directories
where Roadway Design performs Phase A and Phase B related work.

o7 D2
=27 MARSHALL
2% 102207_CLASS
-5 102000
w7 ROW
27 RWD
' FOR SURVEY SECTION
PLANS-1-CONCEPTUAL
PLANS-2-PRE-ROW |_Published PDF Plans
PLANS-3-FIELD_INSPECTION atvarious stages
-L0 PLANS-4-FINAL_ROW
I.""i| RWD-CADD_FiIes_Al Phase "A" Work
#-._ RWD-Designer-Staging-A Designer PDF Plans Submittal
@0 UTILITY PROJECT CORRESPONDENCE
[+-@% Saved Searches
[ sozmm0 |
w0 BID PLANS
w0 BRD
-.{[/ CAD
{7 CSD
-2 PROJECT OFFICE CONSTRUCTION
27 RWD
{7 PLANS-1-CONCEPTUAL
77 PLANS-2-FIELD_INSPECTION
{7 PLANS-3-OFFICE_REVIEW
-L0 PLANS-4-FINAL_PLANS
[’ PLANS-5-ADDENDUM
@-L0 PLANS-6-QUANTITY_CALCS
.. PLANS-T-TCP_CHECK
[ L= RwD-CADD Files B | Phase "B" Work
- RWD-Correspondence
#-C RWD-Designer-Staging-B Designer PDF Plans Submittal

HHEHT

1

Published PDF Plans
[ atvarious stages

g Bentley LAt
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PROJECTWISE

2.4.4.3 Designer-Staging folders

3

MDOT’s ProjectWise Processes

Designer-Staging folders are folders used for submittals of PDF plan sets by
designers at various stages of project development.

EIL- RWD-Designer-5Staging-A
=00 1-CONCEPTUAL

=077 PLANS

w0 01-Initial
02-REV-date
03-REV-date
04-REV-date
053-REV-date
06-REV-date
07-REV-date
03-REV-date
09-REV-date
10-REV-date
X5

HEUHHUETEE

=2 RWD-Designer-Staging-B
=-{0" 1-CONCEPTUAL

-y 4-FINAL_PLANS
_ 00-Drraft
1= 01-Current
{_" 02-REV-date
{_" 03-REV-date
\_ 04-REV-date
~{7 03-REV-date
-{7 06-REV-date
'
.
.
.
4-

07-REV-date
02-REV-date
09%-REV-date
10-REV-date
FIMAL_CCOA_PLANS

Bentley
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2.4.4.4 Workspace folder
Below is the workspace folder where each division will access MicroStation related
Seed files, PLT settings files, Features, cell libraries, etc. RWD is intended for
Roadway users.

= Documents =-{Z" Workspace

--L__?" Workspace for Downloads L— ASQ Workspace

-0 01- STATEWIDE i Project Templates
i L= Standard Drawings
"1"' 0z- LPA EIL, Standards

- 03 - STATEAID 5.7 ADOBE TEMPLATES
-, AS-BUILT PLANS &
@7 BENTLEY MNGT &
-7 BRD -
w-{Z7 CAD_GROUP
w7 D1
@7 D2
L; D3 Rebar Workspace
w- D5 ROW

id; D6 Iéi; RWD |

w7 07 ~[_ BatchCmd
L; PLAMMING DIVISION o Cell

L; Training -4 CivilCells

Data

DGN

DGMLIB
FunctionKey
GlobalFileChanger
Help

HYD

Input

Interfaces

Bentley_Map

GEOD

MDOT

Metric Workspace
microscft termplates
microstation termplates
Planning

& - B -E- B
\SASASASASASASASAS,

S

=1....I=1. =
b} L] (&

Iplot
KeylnScripts
Macros
Manual
Materials
MDL
Officelmporter
PenTables
PLTCFG
Prefs
ScreenMenus
Seed

SPC
SpecChecker
505

Symb

Tables

U

VBA

= =l
(il 1l

=1

shegeletetetetet et et et i sttt et e st Ll

10

= Beniley

Sentainiag 10frastracture
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2.4.4.5 Survey Folders
Accessing Survey Data is discussed in the ACCESSING SURVEY DATA section of this
document.

2.4.5 Creating files in PW

2.4.5.1 Advanced Wizard

1) In ProjectWise Explorer, locate the folder where you want to create a new
document. For Roadway Design this location is in the RWD-CADD_Files_A folder,
District/County/FMS/20*000 details/RWD/RWD-CADD_Files_A
Note: For this example we will be using Adams County.

e o7

w- {7 ADAMS

{7 AMITE

{7 COVINGTON

- FRANKLIN

{7 JEFFERSON DAVIS

a-{07 LAWRENCE

{0 LINCOLN

a-{Z° MARION

-7 PIKE

- SIMPSON

- SMITH

{0 WALTHALL

-0 WILKINSON

Navigate to the appropriate county folder. Look for the correct FMS number
associated with the project and the correct project detail code.
Example: D7\Adams\102942\201000\RWD\RWD-CADD_Files_A

-0 D7

{7 01-DISTRICT WIDE
=7 ADAMS

=-[% 102942

- 101000
=% 201000

a7 ROW

27 RWD

~{ PLANS-1-COMCEPTUAL
[ PLANS-2-PRE-ROW

{7 PLANS-3-FIELD_INSPECTION
-7 PLANS-4-FINAL_ROW

Ml RWD-CADD_Files_A

F-p_ RWD-Designer-Staging-4

NOTE: Before continuing to the next step make sure to have the correct folder
highlighted where the new document will be created.

11
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2) With the correct location selected, create a new document by right clicking the folder
and choosing Document -> New -> Document from the drop down menu.

[Document] View Tools Window Help

Mew

Open

Open as Read-Only
Open With...
Markup

View

3

Document...
Dependency Map...
Multiple Documents

Version...

Advanced Wizard...
MNo Wizard...

NOTE: Alternatively, you can also open the creation wizard by right clicking in the
top right window (not on a file) and selecting New -> Document.

Out to
/b
g’
Py~
ry'”
rg'>
ZB

Name

COoM
CONSULTANT 'A'
DOC

projdbs
PROPERTY
job00L.gpk

Select View
Mew

Open

Open as Read-Only
Open With...
Markup

View

Description File Name
T "r'ICA'I'IONS
3
3 Document...

Dependency Map...
Multiple Decuments

Version...

Advanced Wizard...
Mo Wizard...

3) Once you selected the above methods for accessing the Document creation wizard,
select Advanced Wizard then press OK.

[/

Select a Wizard

Document Creation Wizards

e » )
Vi

No Wizard Advanced
Wizard

[] Make this wizard the defautt.

0

i g

Cancel

4) The next screen that will appear is the Welcome to the Advanced Document
Creation Wizard. Click Next to proceed to the next window.

3
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PROJECTWISE MDOT’s ProjectWise Processes

5) Select the correct Target folder where the new document will be created. If you did
the first step, then the location should already be selected for you. Click Next.

Advanced Document Creation Wizard >

Select Target Folder
You should select the folder, where document(s) will be created

Select the folder:

43-[2% 102000 ~
= [ 202000
#-{7 ROW
--{7 RWD
! [’ FOR SURVEY SECTION
" PLANS-1-CONCEPTUAL
. PLANS-2-PRE-ROW
. " PLANS-3-FIELD_INSPECTION
| @[T’ PLANS-4-FINAL_ROW
s RWD-CADD_Files_A
! @{Z° RWD-Designer-Staging-A
@-{=" UTILITY PROJECT CORRESPONDENCE
- @ 302000
1 [ Train02
7% Train05
i @ Train07
| @ Train08
&% Train09
o[ Train10
4-1% Train12
(% Train13
&% Train14
o[ Train6
| @ Train17
| @ Train18
% Train19

M - an

Back Next > | Cancel

6) After you have selected the correct location for your new document, you must now
select the appropriate seed for your document. Ex: seede2014.dgn
Advanced Document Creation Wizard
Select a Template

Select an existing ProjectWise document or an extemal file to use as a template for the £ _,\
document(s) you are creating. i

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

() Use extemal file as a template
Browse...

1]

() Select from recent used templates

The first time you create a new type of document, you will need to navigate to the
correct location of the seed file as shown in the steps below. The next time you
need to create the SAME type of document it will appear in the bottom selection

13
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window and you just choose Select from recent templates.

When you click Select next to the Use ProjectWise document as a template, the
following dialog box will appear.
o Select Template Document

Select

Folder @

[ DISTRICTS |v B =
SviMDOT_Pi / mdot keboteler
01- STATEWIDE

02-LPA

03 - STATE AID

AS-BUILT PLANS
BENTLEY MNGT

[ DISTRICTS

" BRD

CAD_GROUP

D1

D2

D3

D5

D6

D7

E

1" Workspace for Dowrloads

HEEHEE

HEHEHEHHEE

Application: All Applications

Navigate to the correct location by selecting the drop down arrow in the Folder
dialog location (1) and then choose the Workspace folder (2).

Navigate to Standards -> RWD -> Seed -> East or West.
[ EasT

EjMDOT_PW / mdat\keboteler
01- STATEWIDE

02-LPA

03 - 5TATE AID

AS-BUILT PLANS

BENTLEY MNGT

BRD

CAD_GROUP

D1

D2

D3

D5

D&

D7

PLAMNNING DIVISION
Training

Workspace

= standards

L= Seed

i <
(1™ workspace for Downloads

SARASASASASASASASASASASASASANAS

14
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Choose the appropriate Seed file and choose Open.

Select Template Document
|[; EAST "|" B EEEEl
Document
Name Out to Description
[ seede.dgn Mot Used Anymore seede
[N seede.dwg AutoCADD Seed File ceede

seede2014.dgn seede2014
Mot Used Anymaore seedez

AutoCADD Seed File ceedez
30 Seed File seedez2014
.dgn Mot Used Anymore usseed
| 7] xsseed2014.dgn] XS Seed File xsseed2014
>
Address: ||:|w:\,\pwappﬂl.mdot.siahe.ms.us:MDDT_PW\Docurnents‘l,Workspace‘l,Siﬁndards\RWD\Seed\EAST‘lseedeZO14. dan W |
Description: | seede2014 |
File Mame: | seede2014.dan |
Application: |AI| Applications v |
(2)
I Cpen I | Cancel

Choose the seede2014.DGN (or seedw2014.dgn if West SPCS) for creating a 2D
Seed file.

The Seed Files labeled “Not Used Anymore” are not used on new projects but are
still used if the project was originally created in DGN files with International Feet as
their unit.

15
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7) Click Next on the dialog shown below.

Advanced Document Creation Wizard
Select a Template
Select an exdsting ProjectWise document or an extemal file to use as a template forthe %
document (s} you are creating.

(®) Use ProjectWise document as a template
Fw “pwapp 01 mdot state ms us:MDOT_PWDocuments \Warkspace.Standards\RWD Select...

() Use extemal file as a template

Browse ..

(") Select from recent used templates

CARWDDATAgroup seedeast\seedez2014.dan

wapp01.mdot state ms us:MDOT_PW \Documents'\BENTLEY MNGT\TESTING|
wappl1.mdot state ms us:MDOT_PW\Documents'\BENTLEY MNGT\TESTING
wapp01.mdot state ms.us: MDOT_PWDocuments"Workspace\Standards SRV
wapp01.mdot state ms us:MDOT_PW\Documents Workspace\Standards SRV
pw: \\pwapp01 mdot state ms.us:MDOT_PW\Documents Workspace\Standards SRV

<Back |[_Nea> ] | Cancel

16
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8) Now that ProjectWise knows what seed file to use to create your new document, it
must be named. This will provide a standard naming convention used for all
working DGN files at MDOT. To do this, just click the drop down arrow next to the

appropriate selection box.

Advanced Document Creation Wizard

You should define (generate) unigue document code.

b

R,}-

Document Unique Identifier

Division RWD ¥ (1)
Type - |m v| (2)
Optional_Desc -

Seq_No - Generate
Mext available

RWD-ALI-{NULL]

[ Show Advanced Generate Options

< Back Mext = Cancel

17
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Notes:

MDOT’s ProjectWise Processes

The file types available for the RWD process are shown below.

v

ALl - (ALIGNMENT)

ATOPO - (ADDITIOMAL TOPOGRAPHY)
BORDER - (PLAN AND PROFILE BORDER FILE)
CORRIDOR - {CORRIDOR MODEL)

DCS - (DETAILED CONSTRUCTION SIGNING})
DCS - (DETAIL OF CONSTRUCTION SIGNING)
DI - (DETAILED INDEX)

DRN - (PROPOSED DRAIMAGE FILE)

DTM-D - {DESIGN TERRAIN MODEL)

DTM-¥ - (EXISTING TERRAIN MODEL)

ECP - (EROSION CONTROL PLAN)

EP - (EDGE OF FAVEMENT FILE)

EQ - (ESTIMATED QUANTITIES)

EW - (SURFACE EW CALCULATIONS)

FG - (FORM GRADE)

GN - (GENERAL NOTES)

ID - (INTERSECTION DETAIL)

TS5 -{ITS)

LAY_SH - (X5 SHEET FILE)

LIGHT - (LIGHTING)

MD - (MISC DETAIL)

MISC

PAT - (PATTERN LINES)

FPMD - (PAVEMENT MARKINGS DETAILS)
PROFILE - (FLAM AND PROFILE)

PSP - (PERMANENT SIGNING)

ROW - (PROPOSED RIGHT OF WAY)

SQ5_SH - (SUMMARY OF QAUNTITES SHEET)
SUPER - (SUPERELEVATION)

TC_SH - (TRAFFIC CONTROL SHEET)

TCP - {TRAFFIC CONTROL PLAN)

TCPH - (TRAFFIC CONTROL PHASING)
TITLE_SH - (FROJECT TITLE SHEET)

TOPO - (TOPOGRAPHY)

TPMD - (TEMPORARY PAVEMENT MARKINGS)
TS -(TYPICAL SECTIONS)

TSI - (TRAFFIC SIGNAL)

W5 - (VEGETATION)
WE_SH - WORKING SHEETS)
X5 -(CROSS S5ECTIONS)

]

Optional_Desc adds a user defined description to the file name. An example
would be 20Scale for a 1”=20’ scale alignment file if multiple scaled drawings

were needed.

18
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9) Once you have selected the correct Sheet Type and Discipline, click the Generate
button to generate the next Sequence Number. This assures that no two
documents have the same name. Preview the name and then choose Next.

Advanced Document Creation Wizard

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

Document Unigue |dentifier

Division RWD v

Type - |ALI ]

Optional_Desc -

Seq No - 001 | Generate | (1)
MNext available

(2) Preview File Name

RWD-ALI-DD1

[] Show Advanced Generate Options

coo =
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10) The next dialog is filled with some optional attributes to fill out. You can fill
them out or simply skip this dialog by clicking Next.

Note: The document attributes are specific to each interface.

Advanced Document Creation Wizard
Define Document Attributes et
*fou should define environment specific document attributes. fon
A

External Project Number Route Funding Type
|l5P-Dos0-03(021) 4 v
Courtty District Date

Marshall 2 20151019

Design Team Sheet Mumber Worlk Sheet Number

Sheet Discription 1D Checked

Location

SR 4 FROM SR 305 TO MARSHALL CI (48.7) W

Add_Location
Add_Location2

Sheet Title

< Back = Cancel
20
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11) In the next Dialog box you will fill out the Description for the new document. The
dialog box may be left as is but this description is listed next to the file in PW and
can add valuable information to what is contained in the document.

Advanced Document Creation Wizard Iﬂ

Document Properies
Diefires meguined document properties - the name and the fle name: <
Optioraly, you can sso defiee document description and version string "k

e docment nams
RWD-ALI-D01 -

ﬂts:ml_:w_.hr thee mver document
SEEDE2014.DGN

Hew docusnent e rasms
RWD-ALI-D01.D:GN

Verson

Appheation
Moo Station b

€ Back | Het> Cancel

Once you have entered the Description, click Next.

21
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12) The Final Dialog is a review of the Document properties. Review this information to
ensure that all properties to the new document are correct.
Advanced Document Creation Wizard ﬂ

Create a Document
ey entansd document properties . .
o compiete croation process by chckang Nex il

Wizerd vl creste & new documant with the following specilications

Target Foider
« Nama RWD-CADD_Files_A
- I}un'::ll.um

Templae
+ Name SEEDE2D14.DGN

= Description SEEDE2014
= Foddar Nama : EAST
+ Falder Descrption

Drecament Atributes |
+ Labal
- Vaise
= Labsal
+ N
= Lobel
= Wi
+ Label
+ Wals
= Label
+ N
« Label
= Viahun
+ Labal
+ Vals
+ Wl
« Label
= Vs
= Labad

Launch assecaated applcation

« Back Me_:a: Conesl

13) Click Next and your new document will be created. Once the wizard is done creating
your document, click Finish.

Now that your new document is created, double-click on it and MicroStation will open the
new document which is shown below.

Out to Narne Description Created Updated File Mame
Pd .t RWD-ALI-001 SEEDE2014 11/6/2015 8:58:12 AM  11/6/2015 8:59:36... RWD-ALI-001.dgn
Notes:

e The above workflow for creating new documents can be used to create any
document type including Word, Excel, etc.

e File names begin with the division that created them. Example: SRV, RWD, BRD, etc.
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e Some of the dialogs you go through when creating a document can be bypassed by
going through the process below and checking the Skip page checkmarks under

Wizard Pages. These are normally all unchecked but ones you may want to skip are
checked below.

o Wizard Manager EX Advanced Document Creation Wizard Properties Ea
ool | Wind e
Tos Bendow Help Diocument Creaton | Sesreh Defiriton [Fd] Gl Cptions

Agrocistesng U i ] Lise wezansd fior Diocument - Merw command 13}
heiigngir. (1) = o] Uipe wraed] for Muliple document creation
Lecal Document Organizer. : ﬂ b s ] o1 Lise wizawd in file mpor operation

Yo \Wiard | &, el b vdecumani e
Scmn Relerences ard Link Sebs. Eﬁi R bt e

Dlon' copy stiske e vabes from o jemplsis doo rment
Wiiad Pages
ey | Ship Ttmeduction’ page

Sacmn ESRE Files...

Sip Tarpet Folder' page if folder i sieady defimed
" : 2 o per——
Defaut: o defaut wizard S Termpilate’ page I template o already defired

Customane... ot a8 Defat abot... | Skip ‘Mrbtes’ pages

bevterf bo ) hip Dacument Propedies’ page I propedtss o aeady defined
Sop Treate Docurment’ page

Hetwork Configueation Settings... Close | Sipy Tompleton page

Uiser Management... - -

| Wizard hanager... |

oK Cancel
Options....

e Creating new files from within MicroStation or any application will invoke
ProjectWise’s New Document application and the file will be created in
MicroStation.

2.4.5.2 Bypassing the Wizard
The Advanced Wizard is primarily used for creating DGN files in order to obtain a
standard naming convention. Using No Wizard can be used for other methods such
as dragging and dropping external files, creating test files, and various MicroStation

processes (i.e. exporting a terrain.) When using No Wizard, attributes are not
applied.

2.4.6 Importing Documents

The simplest method to import documents into PW is to select, drag, and drop from
Windows Explorer. In addition to covering importing documents, this section will
cover Scan References and Link Sets Operation. The scan references tool looks
inside each DGN file, searches for any reference files attached, and tries to resolve
them by changing them to appropriate PW references. This means that when a

document is open, ProjectWise sees the reference files and downloads a copy to the
local machine automatically.

23
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2.4.6.1 Importing Documents

MDOT’s ProjectWise Processes

1) Open and login to ProjectWise and locate the desired folder to drop the

documents into. For this example we will use

D2\MARSHALL\102207\203000\RWD\RWD-CADD_FILES_A

540" MARSHALL
-7 100174
e 2% 100299
=% 102207
- @ 102000
=-{2% 203000
. =7 RWD
FOR SURVEY SECTION
PLANS-1-CONCEPTUAL
PLANS-2-PRE-ROW
PLANS-3-FIELD_INSPECTION
PLANS-4-FINAL_ROW
s RWD-CADD_Files_A
L7 SMD
+-{_" RWD-Designer-Staging-A

I

|+

r

2) Locate the existing files on the local machine in Windows Explorer. For this

example we will use D:\temp\102207.

3) Select all documents in the windows directory. Once you have selected all of the

folders and documents, hover in the Windows Explorer window and click and

hold down the left mouse button, move your mouse into the ProjectWise folder,

and release the mouse button.
Ll =

Home Share View
= B 4 cu _E
‘E] [W.] copy path l¢ }A x Eﬁ L,

Copy Paste Move  Copy Delete Rename New
m Paste shortcut o~  tp - - folder

Clipboard Organize

®© < 4 ) » ThisPC » Data2 (D) » Temp » 102207

& Music ~ Name

& Pictures

Videos
' #4 SRV-TITLE-0014
=1 Windows (C:)  SRV-TOPO-001 r
» Data2 (D) I

M SRV-WK3.dgn
& Toshiba Canvio Har
v M SRV-WK4.dgn
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Open

Date modified

12/21/2015 5:38 PM
12/21/2015 6:57 PM
11/5/2015 2:03 PM

12/21/2015 5:21 PM
12/17/2015 7:26 PM

Select

Type

Bentley MicroStati...
Bentley MicroStati...
Bentley MicroStati...

Bentley MicroStati...

Bentley MicroStati...

102207
% New item ~ -'1 h Open - [ Select all
T |Easy access ~ Qﬁ( 7 Edit Select none
Properties o .
- & History ~ @o Invert selection

604 KB
792 KB
1,690 KB
67 KB
64 KB
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4) The Import Directories dialog box opens and gives you the following options.
Make sure you check Include Subdirectories. Then click OK.

1L Import Directories - 0

Import

Parent Folder: SRV

Indude Subdirectories
[]tmport Files Orly

[]tmport and rename duplicates

Folder
Envvironment: MDOT W
Storage: Storage W

600,00 KB space needed in server

5) This will begin copying the folders and documents.

Notes:

e If you do not see all of your folders or documents, you should hit the F5 key on your
keyboard. This will refresh your view in the same way it does with Windows
Explorer.

e Review content and folder structure and clean any unnecessary files/folders prior to
import.

2.4.6.2 Scan References and Link Set Tool
The Scan for references tool is typically run after the document is imported in
ProjectWise in order to establish links. If the DGNs are created in ProjectWise and
no references are attached, there is no reason to run this tool as ProjectWise
records when the attachment action happens.

In order for ProjectWise to automatically locate and copy reference files, we have to

tell it that the files exist and where they are. The tool we will use for this process is

the Scan References and Link Sets tool. You can access this tool from two locations.
e Under the main menu bar Tools -> Scan References and Link Sets

e Using the right click on a folder and find the Scan References and Link Sets
on the drop down menu.

25
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Both methods work the same way, however, the right click method allows you to
pre-populate some of the following dialogs. This will ensure that you do not try to
scan the whole data source, which will take an excessive amount of time.

For this example, we will use the right click method.

1) Highlight the folder in ProjectWise where you imported all of the folders and

documents.

2) Right mouse click and choose Scan References and Link Sets.

(=" MARSHALL
-2 100174
(% 100299
=% 102207

@-{Z%* 102000
=-{1% 203000
=7 RWD

-{Z’ FOR SURVEY SECTIC
[ PLANS-1-CONCEPT

-’ PLANS-2-PRE-ROW|,

{_ PLANS-3-FIELD_INS
#-4." PLANS-4-FINAL RO

Import Dependency Map(s)...

Cut

Copy
Paste...

Rename...
Delete...
Advanced Search...

' Scan References and Link Sets...

Properties...

SR tsd RWD-CADD

3) Click Next on the welcome page.
4) Check both boxes and click Next.

Specify Scan Options

Specify the objects you want to scan for: reference documents and/or link sets.

Select the objects you want to scan for.

Scan for master and referenced documents

Sean for DGN Link Sets

= Beniley
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You will notice that the directory is automatically filled in. Click Next.

Cean for Reference Bt Rl G L ‘ ot ]

Select Master Files and Folders [E=™
Select individual DGN and DWG master files or folders that contain them to be scanned for reference files. Tl
(L

Place a check in the box nesd to a document or folder that you wish to rescan Ll u| I,_,

[[#] Document or Folder Name
W D2Z\MARSHALLY 102207\ 203000\RW D\RWD-CADD_Files_A\

5) Check the folder name for the Master Folder Settings dialog and click Next.

Scan for Reference Files and Link Sets -

Master Folder Settings
Set the options to scan subfolders and the application type.

Place a check in the box nest to a folder to search its subfolders for master files

Folder Name
D2\MARSHALL\1022074203000\RWD\RWD-CADD_Files_A\,

Note: If you enable the Priority Search on the next dialog, you can choose which
folders to find and attach the references from in case you have more than one file
named the same in different folders. Use the browse button to navigate to the
proper folders and subfolders.

Scan for Reference Files and Link Sets -

Relerence File Prionty Search Options
Select the folders in which 1o look for reference fles. Foldens wil be searched in the order in which they scpesr

Browse Button
Enable Priorty Search

I Chascik; thes beot o search sublolders for references K,

o Folder Hame
| 4 D2\MARSHALL\102207203000\RWD\RWD-CADD_Files_A)\
| 4 D2\MARSHALL\102207\203000\RWD\RWD-CADD_Files_~A\Property\,

6) We will not enable the Proximity Search Options. This option allows you to search
up in the directory structure. Click Next.

7) You now have the option to create a log file. It will create a text file with all of the
paths that are found and the ones that are not located for whatever reason. This file
can be created on your local computer by hitting the browse button and navigating
to a folder. For this example we will not save a log file. Click Next.
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8) Click Finish to begin the scanning function.

Note: This process will take a few minutes depending on the number of files being
scanned. It is worth the time taken to do this task, because ProjectWise can now
locate all the reference files without you having to manually reattach each one.
Once the scan references process is finished you will notice that some of your files
will have a small icon attached at the bottom of the Bentley MicroStation icon.

| 4. This means that this file has references attached. By right mouse clicking on
the file and choosing the Set -> Show References you can see which files are
referenced.

Notes:

e This process will take a few minutes depending on the number of files being
scanned. It is worth the time to do this task, because ProjectWise can now
locate all the reference files without you having to manually reattach each
one.

e Once the scan references process is finished you will notice that some of
your files will have a small icon attached at the bottom of the Bentley

MicroStation icon. | e, This means that this file has references attached.
By right clicking on the file and choosing the Set ->Show References you can
see which files are referenced.

e Scan for Reference tool works as follows in the background based on the
selections in wizard:

o

o

=1atd =10

Fr D2 Aand i
j Delliney
Seniainiag 10frastracture

Downloads and opens every document selected, either picked
individually or by folder and subfolders.

Reads reference file name information from the drawing file it has
opened and searches for the reference file name in the ProjectWise
folder(s).

The priority list is important in case you have duplicate reference files
imported. ProjectWise will link back to the first file name it found based
on priority of the folders where that file lives.

Once the reference file is found, ProjectWise records association based
on the internal document ID so file names and location within
ProjectWise is not important anymore.

If the reference is not found in the folders, the tool will report in the log
as an error. However, what that error means is ProjectWise did not find
a reference file in the folders given; that reference file may have been
imported to the different folder or not at all.

Once all references are found, the master document is checked back in
and the tool proceeds to the next file on the list.
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2.4.7 Opening Files in PW

W)

To Open afile:

1) Double click the file and it will be checked out and opened. This process is the
preferred method.

2) Right click the file and choose Check Out or Open as shown below.

Pd Y mwp-au-) Document commands cont'd.
3
< New Refresh Local Copy
Document Propertie Open Purge Local Copy
0 Read-Onl
View: | <Default> pen ES- ead-Only Purge Workspace
Open With... Cut
Markup e
View Paste...
Check Qut e
Check In Move To..
Fres Rename...
| Export. | Modify...
Import Modify Spatial Attributes...
Create Renditions... Add Comment
Export Dependency Map(s)... Set 2
Import Dependency Map(s)... Send To L
Update Server Copy Copy List To 4
Attributes 2
Change State 2
Properties...

You can see other document commands in the menu above. The onesinred are
used often and explained below.

Check Out — Downloads the copy locally for work, but does not open in application.
Check In — MDOT automatically checks in dgn files, however, this command checks
any document in and saves the changes.

Export “Send to Folder” - Copies to the local computer but does not check out,
hence changes are not saved to PW.

Export —Locks the file and the changes can be re-imported.

Copy and Paste — Used to copy files from one PW folder to another.

Delete — Deletes the file.

Free — Is not highlighted but moves the file from the “check out” state, but does not
save changes. ALL WORK WILL BE LOST IF YOU CHOOSE FREE.
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2.4.8 Checking in Files in PW

When a file is checked out, a red check replaces the pencil (write) next to the file.
v #5 RWD-EP-001

7 M RWD-EW-PHASE1-001

When you exit MicroStation files, PW is set to automatically check the file in. With
other file types, you will be prompted to Check In the file in as shown below.

Check In
General Comment
Documents
| Name Out to ﬂ
v M4 RWD-EP-001 keb...
< >
Folder:

BENTLEY MNGT\TESTING\02-RWD_ROW
|_] Create new version during Check In

Version:

| Check In | | Update Server Copy

Free Cancel

NOTE: FREE will check the document in but not save any changes. Generally you
will not use Free as it could cause loss of data.

2.4.9 Preview Pane

At the bottom of the preview pane of the ProjectWise Explorer interface, there are
tabs that may provide further details on selected files. An example is the Photo

Preview tab that previews content of a selected word document, image or design
file.
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2.4.9.1 Example Survey document
A8y DTM.dgn

A

NN

NNNNNNS

" feacode.er
" geopak.rpt

geopak.rsc
gpkdcolldata.bin
gpktools.rsc
gprefer.rsc

™

Ji20ckp.jou
ji20omh.jou
ji20opw.jou
Ji20ouf jou
job001.gpk

s

;

y

’

MDOT’s ProjectWise Processes

DTM DTM.dgn
feacode feacode.er
geopak geopak.rpt
geopak geopak.rsc
gpkdcolldata gpkdcolldata.bin
gpktools gpktools.rsc
gprefer gprefer.rsc
Ji20ckp jiz0okp.jou
jiz0omh jizDomh.jou
jiz0opw jizDopw.jou
Ji20ouf jiz0ouf jou
blank job001.gpk

kparker 8/22/2014 9:45:02 AM
kparker 8/22/2014 9:45:03 AM
kparker 8/22/2014 9:45:03 AM
kparker 8/22/2014 9:45:04 AM
kparker /22/2014 9:45:05 AM
kparker 8/22/2014 9:45:06 AM
kparker

kparker §/22/2014 9:45:08 AM
kparker 8/22/2014 9:45:09 AM
kparker 8/22/2014 9:45:10 AM
kparker 8/22/2014 9:45:11 AM
kparker 8/22/2014 9:45:11 AM

Diocument Properties

Project Properties | Folder Properties

Phota Preview | Dependency Viewer | Access Control

RWD-200 (SURVEY SUBMITTAL FORM)

11/01/2004

1. PROJECT DESCRIPTION

PROJECT NO. (PE — FMS & EXTERNAL) NHS-0020-01() 1p4443

ROUTE 20

COUNTY RANKIN

DISTRICT DISTRICT 5

TERMINI 120 @ W BRANDON INTCH, NEW WB RMP

DATE OF SUBMITTAL 3-15-05

SUBMITTED BY S.PARKER
SURVEY TYPE

Einitial Survey [JAdditional Survey [JHydraulics (Bridge) Survey Only [BdFinal Property

Description of Survey if Additional:

Check the items below if they are included wit}

h the survey described above

The following files should be included with the Survey in addition to the files specified in the sections below & the Survey Manual.

B4 ASCIl Coordinate Files — All points collect
[¥] Raw Data (Data Collector Files) — Place in

[ 2. CONTROL

ed should be submitted in ASCII files.
Iraw sub-directory

Horizontal and Vertical Control must be shown in a Microstation Design file called TOPO.DGN or CONTROL.DGN. All Horizontal Permanent Control Markers must be
description of the marker, N, E, ELEV (If Vertical ran through marker). Vertical only Benchmarks should be shown with Benchmark stamp information complete. SPC

as Grid to Ground factors must be shown in this file also

2.4.9.2 Example Design file selected

MNWRAMP. dat

MNWRAMP.TIM

padpts.tmp

profilesl20.ikp

projmgr.rsc

RWD-200.doc

rwdsury 4-1-10.doc

rwdsury 6-1-10.doc

SPOTS.be
SRV-ATOPO-105536-101000-004

NWRAMP

MNWRAMP

padpts

profilesl20

prajmgr

RWD-200

rwdsure 4-1-10

rwdsury 6-1-10

SPOTS

TELEPHOME AND SLOPE PAVL..

MNWRAMP.dat

MNWRAMP.TIN

padpts.tmp

profilesl20.ikp

projmgr.rsc

RWD-200.doc

rwdsury 4-1-10.doc

rwdsury 8-1-10.doc

SPOTS.bet
SRV-ATOPO-105536-101000-004.dgn

All Primary and Secondary Control must also be submitted in an ASCII file called CONTROL.COR

kparker 8/22/2014 2:45:17 AM
kparker 8/22/2014 2:45:18 AM
kparker 8/22/2014 2:45:19 AM
kparker 8/22/2014 9:45:20 AM
kparker 8/22/2014 9:45:20 AM
kparker 8/22/2014 9:45:21 AM
kparker 8/22/2014 9:45:22 AM
kparker §/22/2014 9:45:23 AM
kparker §/22/2014 9:45:23 AM
kparker 8/22/2014 3:45:24 AM

1,181 KB
3333KB
0KB
2KB
23KB
78 KB
69 KB
60 KB
4KB
285 KB

Document Properties

Project Properties

A8 9 R

Default

Folder Properties

FPhoto Preview | Navigator

TnETe

24,
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2.4.10 Local Document Organizer

The Local Document Organizer is primarily intended to aid the user in managing
ProjectWise files that have been stored locally. The Organizer is the only tool that
should be used to manage both Checked Out and Copied Out files from ProjectWise.

1) Within the ProjectWise Explorer menu, navigate and click the Tools menu pull-
down, and select “Local Document Organizer” from the menu.
Tools | Window Help

Associations L

Messenger...
Local Document Organizer...
Scan References and Link Sets...
Load SLF
Scan Spatial Locations
Note:
The icon shown below may also be used to invoke the Local Document Organizer.

% ProjectWisze Explorer VE8i (SELECTseries 4)

| Datasource | Folder Document  View Tools Window Help

P e LSS [ On So e EEEE @ : @ - search [

It will open the Local Document Organizer dialog box.

A Local Document Organizer - Checked Out Documents = g
l:-.lg.l-l'.ll'{' Viewr  SAction
VMEEW M IS B v B B
s - - . - -
| Dutawcurce: | MDOT P 7 |Node: w7785 ¥ |user: |plandry, T
| Folder: [ Browse... |
Piames Decoripbon Type Fie Name Folder Mams '_." Local Fie ... Fie Reviion  Time Febc...
Fl 1 3 1
10 object(s) |4
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2) Select the red checkmark. You will notice that all documents currently checked out to
you are listed.

"¢ Local Document Organizer - Checkad Out Documents [=]=]
“Organizer View  Action -

VU IS E @B vEh B
Filters
Datasource: | MDOT_PWDEV = |tode: 507785 = |User: | blandry -
roe

 hame Desciption  Type FleNome  Folder Name B LocalFle... FieRavison TweFetc * |
v e Checked ... c:sers).. LUser A 4/18/201
v 8. Chedked .., cipsersl.. SRV A 4180201 5
w8, Checied ... ciyusers\.. SRY A #/18/201|
v Bra... Checked ... ciyusers\.. projdbs A 4187201
v e Chedied .., cusers\.. SRY F | 418201
W _ICA.. CMCPTS  Checed.. c'yusars).. SRY F | 418f201
W cal.. cakpts Chedeed .., csers\t.. CHZ Surv... 8l sj22f201
o cha... chain Checked ... eysarsit.. CHZ Surv... al sj22f201

JCH.. CHAN Checked ..,  ecsersl.. SRV A 418201

{_.\_:Q‘!!:;..Mj: .g"_‘_d:_ti.':'_ F.Ef!-'ili'."_‘_"ﬁ-..-:. .‘;H_z._ir!r:::. _.ﬂ'.l ._ml e
‘N (1 J 1
25 object(s)

3) Select all the documents. This can be done by selecting the top file and pressing Ctrl+A
on your keyboard. You can also select them one by one while holding the Ctrl key on
your keyboard. Right click the documents and select Check-in to update all copies
within ProjectWise.

8 Local Document Organizer - Checked Out Documents (o
MUugw deeee veh BN

Fiters

|| Dtssource: (MooT_PHOEY = |Node: |s07785 *|user: |blandry -

Open Containing Folder

Update Server Copy
Checkin

Check In - Leave Copy
Free - Leave Copy

Free

33
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Note: There are several options available from this drop down menu.

Update Server Copy — This option copies the changes made to a file back into
ProjectWise for everyone to see while leaving it checked out to you and
allowing you to continue to work on the file. No one else can modify it.
Check In — Leave Copy — This option sends modifications and checks in the file
to ProjectWise. The document becomes available for other people to check
out and make modifications while leaving a local copy on the local computer.
Free — Leave Copy — This option does not send any modification done to
ProjectWise and it also frees the document so everyone can check out and
modify if needed. It also leaves a local copy of the document.

Free — This option does the same as above, but deletes the local copy from
local computer.

** Free and Free — Leave Copy should be used sparingly due to the fact that
any changes made to the document will be lost once you free it. The
document on the server will continue to be the last known good document
and will be available for use by others. The reason for ProjectWise leaving the
local copy is performance. When user checks out a document in ProjectWise
it knows if there is a local copy to update and only sends the delta to that file.
If no local copy exist, a complete file has to be downloaded.
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4) Within the Organizer, locate and click the Open Book icon to display all Copied-Out

documents.

D8 Local Documént Orgarizer - Copies e x|
Drgum:.er .'n"rvl:ﬂ Acton

vEEWT M IS & "B v B Bk
Filters .

Dotasource: | MDOT_PWOEY = tode: [w07785 = lUser: | blandry =

Frlder: | Browse..

: ]

Hame Desoption  Type FieMame  Folder Name a2 Local Fle ...  FileRevison TiemeFetc *
L:'_]_"I Al..., ADDGMUN... CopedOut oChwsers\.. searches A #/17201 |
[ Yed.. ctiepin Coped Out  ciiumsersit.. CHZ_Surv... a1 5/22/201
B Yeha... chain Copied Oyt elymacelr.. CHIZ Surv... a sjz2a01 &
[ M pst... Datal Copied Out  ei\mers\r.. CHI Surv... g S/237201
] pat... Datal Copied Out  clhusersih.. CHZ Surv.., 8 /z201
Y oat.. awa Copied Out  cllusersih.. CH2 Surv.., & s/22/201
(5 dat] Datal.obs ComedOut  chmers\t.. CHZ Surv.., &, sfzz/201
[T Copisd Out  efysarsit.. CHZ Surv... &l sf22/201
] Ytea... fescode Copmed Dut  crusersib.. CH2_Surv.., a1 5227201
L] Yook.. ookdooldsts CopedOut clusersit.. CH2 Surv.. @) siz2r201 ~
€| Ll ¥

il

3
&
g

5) Select all the documents. This can be done by selecting the top file and pressing Ctrl+A on
your keyboard. You can also select them one by one while holding the Ctrl key on your
keyboard. Right click the documents and select Purge Copy to remove all copies of documents
from your computer. These files are temporary backups from the pw_working directory.

e o ey
Organizer  View  Action

vEEUT M IS ErFF| v B

Datasource: |MDOT_PWDEY | tode: [is07785 = |User: | blandry -

Open Containing Falder

Copsed O Check Qut
Copied Out Refresh Copy
Copied Oul Purge Copy

Copsed Ol

Notes: There are several options available from this drop down menu.

e Check Out-will check out all document’s within the list to your user account
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o Refresh Copy- will update all copies that are located on your computer

e Purge —removes all copies from your computer

2.4.11 Emailing a ProjectWise Link

1) Locate the file that you would like to send a location link for and highlight and right click
the file.

2) With the right click menu up, navigate to the bottom and highlight Send To. Then select
Mail Recipient As Link.

= | Ourt b Hame Descripticn File Mamae Apphcation "
S com COMMUNICATIONS
AL COMNSULTAMT A
Py (s Select View *|  pocumens
AL projdes New '
oy PROPERTY
4 _‘ BE2EA inec Dpen 1k DML e
& (6584, inc Open as Bead-Ondy ] DE58d jinc
T Q5684 ing Dpen With... A D e
7 MR st o654 e Moustaten
L 23986 DAT) P 23586 DAT AutoPPE =
= Wiew
L] L]
Documert Prpeies [ Ppeay  CheckO eperdency iews: | Access Conto|
Propsrty name TR Property name Property value
Folder Hame e Folder Description
| | Emvircriment Name Copy Out Ermvroremaent Description MDOT Ervvironment
Woddagete Prafile Name E : Woikipace Profile Descnghion
Sicrage i Craner MO T iparicer
Created By aiy Creation Time 4/222012 10:45:49 M
Updated By Updste Server Copy Update Tune AT 1005RT AW
Wordow Riefreh Local Copy Sthty
Docurment Cound Punge Local Copy Disk Usage 4144 MIB (43 451995 bytes)
Parent Folder
Purge Worlapace
Cut
Copy
Paste
Copy To..
Meove Tow,
Remame_.
Delete
Moddy._
Moddy Spatsal Attribarte
Audd Cormment
Set "
Send Ta > Pringer
Copy List To ¥ il Recigetnd...
ERTpS I Wil Recipient As Link.
Change State [
Eateh Print 3
Properties.. 01 AM

3) Outlook will open. Choose the recipients and send the email like you normally would.

2.4.12 Sub-folders

Although the user has the ability to create sub-folders, it is not the ideal workflow to create
sub-folders in ProjectWise.

Bentley
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2.4.13 Attributes

Attributes are information associated with files to further help describe the file and search
for the file in ProjectWise. ProjectWise has ability to enter additional document attributes.
Some of the attributes are delivered with the application and some are custom configured by
MDOT. Project number, route, county, file type, design team, etc. are types of attributes
configured by MDOT. ProjectWise system attributes are located under the general tab in the
properties and the custom attributes appear under the Attributes and More Attributes tabs.
Some attributes may be prepopulated at document creation based on the rules set up for
MDOT. Also some of the attributes may have a value list to choose from.

In order to review or update document attributes follow the procedure below:

1) Right click on selected document and choose Properties, or also by selecting the
document and pressing the space bar.

2) The general tab shows PW system attribution like document name, file name, etc.

3) Navigate to the Attributes tab to explore MDOT specific attribution.

M SRV-TOPO-001 - O
General | Security | Atibutes | More Attributes | File Properties | Audit Trail | Workspacs
External Project Mumber Route Funding Type
SP-D060-03(021) 4 v
County Digtrict Date
Marshall 2 20151015
Design Team Sheet Number Work Sheet Number
Sheet Discription (D Checked
Location
SR 4 FROM SR 305 TO MARSHALL C1 {48 7) ]
Add_Location
Add_Location2
Sheet Title

L
W
LY

Indo K < 10411

37

Sentainiag 10frastracture



PROJECTWISE MDOT’s ProjectWise Processes

4) You can enter and modify information in the form fields and click Save button to update
the record.
5) Click Close to dismiss document property dialog.

Notes:

e Document attributes can be filled in at the time of document creation when using
advanced document creation wizard.

e [f the attribute tab is blank or different, most likely you need to choose the correct
interface in ProjectWise Explorer menu.

e Attributes can be copied from one file to another file using the commands below and
choosing the file to Copy Attributes, selecting file(s) you wish to copy attributes to,
and then Paste Attributes.

TYTLEL f aes

Outto Mame } ) ) Created Description
; Modify Spatial Attributes... )
Maodify 5 | Attrib

./I.- DOC P 1001472015 10:40:31 AM  Documents, emai
A projdbs omment 10/14/2015 10:40:31 AM
#|Z° PROJECT CORRESPOR Set 3 10/14/2015 10:40:32 AM  files from RWD, &
A\ PROPERTY Send To > 101472013 10:40:31 AM  Property, recon, €
A1 SRD Copy List To . 10/14/2015 10:40:33 AM  survey raw data fi
A WORKING ASC Attrib N ‘"'[‘]”""‘”"C'"E;""‘ " B
./j job001.gpk ttributes ocument Code...
A M SRY-DTM-001 Change State 4 Document Code Reservation...
-/é SRYV-TITLE-D01 Properties... Copy Attributes
7K SW_TDD-M1 Paste Attributes
/@ Untitled.ips

Add Sheet...

Delete Sheet

2.4.14 Quick Search

When you are creating documents and project folders, attributes are defined. Attributes are
used by ProjectWise when performing search queries. The ability to use attributes as search
criteria is why it is important to include as much information as possible when creating
documents and project folders.

The search bar is located at the top of the ProjectWise toolbar.

Window Help

@4 - Search IO - [
38
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You can type any attribute about a project in this search box and it will find it. The first thing
to remember is to highlight the appropriate folder you want to conduct the search in.

- @4 - Search

1

43 -
- @Go
Out to MName Description File Name Application State
[ 201000 "SR 43 FROM 5 MILES MORTH O...
L.“ 301000 SR 43 Jeff Davis Co Hazardous Cl...

Another way you can search is by using what is called a wildcard in your search parameters.

Example:

*.dgn

i Window Help

: @& - search  *dgn - b
- D Go
Out to MName Description File Mame Application Stal *
P i 24816.dgn 24816 24816.dgn MicroStation
Pd i 26372.dgn 26372 26372.dgn MicroStation
P4 i 27689.dgn 27689 27689.dgn MicroStation
V4 .o 28179.dgn 28179 28179.dgn MicroStation
P4 i 28569.dgn 28569 28569.dgn MicroStation
P4 . 28908.dgn 28908 28908.dgn MicroStation
7 29431.dgn 29431 29431.dgn MicroStation
P4 . 30856.dgn 30856 30856.dgn MicroStation
P4 . 31148.dgn 31148 31148.dgn MicroStation
Pd . 31148X5.0GN 31148K5 31148X5.0GN MicroStation -
)| i1 | 3
39
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If you would like to locate the folder of where the result document resides, right click and
choose Open Folder. ProjectWise Explorer will locate selected document in the folder it
lives.

ENPOM
ot
Lraate Rendiwons...

(N

r T
Export Dependency Mapis)

Irapart ?lrglrl'lljrl'.:' v Ilapis]

Update Senver Copy
Eefrech Local Copy
Purge Local Copy
Puige Wodkspace
Cut

Copy

Paste...

Copy To

higwg Ta
Rename...

Detere

Modify...

Meodify Spatial Attributes..

Add Comiment

Open Folder 2)
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Open ProjectWise and navigate to your assigned directory.
Create the file RWD-ALI-001.DGN (Use seede2014.dgn) as your seed file.

While in MicroStation, look at the PW window and you will see the document checked

Exit the file and the document is checked back in automatically.

In PW, Open Properties of the document you have created.

Enter information to the fields if not already populated:
e External Project Number

1.
2.
3. Open this file by double-clicking.
4.
out.
v M
5.
W RWD-ALI-002
6.
7. Navigate to the attributes tab
8.
e Design Team
e (County
9. Click Save and close
10.

Open properties again to verify changes has been saved.

11. To view what permissions are granted on a given file or folder choose the “Access

Outto

Va4

Vg
Vg

| ZIE* 201000

IU

Control” as shown below.

Created

5/26/2015 10:48:20 AM
9/20/2012 9:13:45 AM
5/13/2013 3:11:47 PM
12/20/2013 8:39:07 AM

Mame

101000

Description
US 45 BTW US 82 AND RAD 9 - MS167 (RELOCAT...
=S 45 BTW US 82 AND SR 50 aka COLUMBUS BY...
= UUS 45 BTW US 82 AND SR 50 aka COLUMBUS BY...
US 45 BTW US 82 AND SR 50 aka COLUMBUS BYP...

Updated ~File Name
5/26/2015 10:48:22...
9/20/2012 9:13:46 ...
5/13/2013 311:49 ..
3/5/2015 12:54:45 ..

(]
301000
ENV

12)

| Project

Froperties | Dependency \ﬁewerl Access Control |

12. Open the file RWD-ALI-001.DGN again.

13. Navigate to quick search bar. Choose the Train** folder.

14. Type in *ALI* as a search criteria and hit enter.
15. Review search results
16. Reference the file SRV-ALI-001.DGN file from the 101000\SRYV folder.

7= Bentley
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. Folder v| idr=v|v i@

Name 4 | Description Domain Project/Folder Security Document Security

Enter filter here 7 Enterfilter here 7| Enter filter here 7| @4 | = | B | i | x ‘ ual | Vi ‘ @ | W ‘ =3 | ' ‘ jal | x ‘ B | Vd ‘ & | & ‘ Ly | = ‘ (%]
€& Administrator Administrator zr+F M+ M FF T2 FF FMFFFNMFNMF N F O
€EMDOT Design Group All members of M. r - - - - FC ClBBCCCC FCEF LD
€F 5G_Projectwise_Restricted Admins MDOT - FFFFFF CIBDEFFFFEFEFEFFEFFEFRFEFLDILO
€F 5G_PW_CONSTR_USERS Security Group Pro.. - - r O FCClBCCCCFCCF LT
€ 5G_PW_EXT_Users Group for External .. MDOT {2 Y (A Y Y 2 v =Y Y Y o =2 ) [ =3 Y I
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3. RWD WORKSPACE OVERVIEW

3.1 Section Overview

Parallel with the implementation of SS4 and OpenRoads, MDOT created a new workspace
interface for each Division based on that Division’s specific workflow tasks. It is comprised of
some of the past workspace look and feel such as the “MDOT Main” menu but is streamlined
with new OpenRoads processes more prevalent. This section provides an overview of some
of the new tools and workflows that are detailed in subsequent sections of this document.

3.2 SectionPrerequisites

e MicroStation fundamentals
e Knowledge of surveying principals
e Basics of Horizontal Geometry

3.3 Section Objectives

After completing this Section, you will:
e Be aware of the interface changes made
e Have knowledge of new OpenRoads tools
e Easily work with raster data
e Be aware of MicroStation models

3.4 The Interface

- pwA\pwapp0? mdot state ms.usMDOT_PWADocuments\BENTLEY MNGT\DISTRICTS\SRV-TOPO-001.dgn (30 - V8 DIGN] - Power GEOPAK VA (SELECTseries 4) (1) - olEN
[u;dtnwm:cwu!mmwhgwgmmemunmp vﬂﬂ;-
B - [P 5 0s-Zo-E1-Bo- - B-B-E-8-B-@-2-R-F-0®EE-
M.Do‘r_cl\-'-x - ?X s iew 1, Detauit = -m i MDOT-Main -0 ! .4
i e TlE-ew- AR 0E A UEE J9B = MEOT-tan -
A, Survay Procesuing - o MOOT-Main H=EEa ~
ﬂﬁ General Geometry - @ 5 :/.‘- X'F
£ Herzental Gearmetry v TS+ NT}'\J NHL “‘: PR AL
B verncaiGeometry 2l « MDOT Civil Menu A
B Terrain Model v (OpenRoads) ooaros@m, &
£ Conidoc ook = AA NV Cade st W T
B2 30 Geomtry v . . & a5 % o0 1 )
Microstation Commands| SE 34 ¥ g A il
& civi cais = = R R
-

FIFTrANBREDY
BNy NEHEP K AN
PEECet e

g Civil Accubraw

13 Fise
dsBa~B888
dsafuubddve
LALERSY N ¢

Project Explorer 'Oﬂ.x
T Lrkcs | B P | B Suvey | 2 Ol Model | % Ol Standards

¥R Svey Dna

o W Defot

Project Explorer Co>

Civil Accudraw
o Project Evplorer | @ Element Selecticn

© - © - b - O ki - | B | WLl s 3 o [ | © 0 LT 0 ] il @ & 2 X 0]

Tele Blocks uprdated saccesshily! JiE s 455527 7549, 2113524 5591, -22¢ Y | C]
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RWD WORKSPACE OVERVIEW Project Explorer

3.5 Project Explorer

— Attach aerials/road network, Help documents, Sheet attributes
—Microstation related elements in DGN file
Process Survey data
learing house for Civil Elements in DGN
Civil Features & Settings

] Project|Explorer = =

s Links Fie [ Survey | 2 Civil Model | ¥ Civil Standards
=+ ] Survey Data
-] Defaut

3.6 MDOT_Civil

MDOT_Civil houses OpenRoads new tools. This document focuses on all tools shown below
except Survey Processing.
MDOT_CIVIL

L
s
X

[ff'; MDOT_CIVIL

4

,.-ﬁ Survey Processing
58 General Geametry
£ Horizontal Geometry
EH vertical Geometry
Pﬁ Terrain Model

% Corridor Modeling
B2 3D Geometry

= Civil Cells

¢ |C(|C|[¢C||¢|[¢|[¢||¢||¢

%% Civil AccuDraw
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RWD WORKSPACE OVERVIEW Civil Features

3.7 Civil Features

OpenRoads uses MDOT pre-defined Features for point, lines, complex elements
(alignments), terrains, templates, etc. These primarily control level symbology but can
encompass other tasks such as placing cells, controlling initial terrain display, etc. These can
be viewed in Project Explorer and are actually copied to the DGN file when used.

e Project Explorer = =

"= Links Fle | [ Survey | < Civil Model | “¥ Civil Standards

=-*@ Civil Standards
=M SRV-TOPO-001.dan
G- Civil Cells
[ E Design Standards
EI-- Feature Defintions
V]~ rwd-des.ddb If it resides in DGN
-7 rwdsvy
Project Seftings
Temain Fitters
Lkility Fitters
brares
3 Civil Calls
E Design Standards
B Feature Defintions
El@ Feature Defintion Madel (civifeatures dgnlib)
| [-jgr rwd-des.ddb
ﬂgi Feature Definition Model :;Generin:: Feature Definitions.dgniib) Library of Features
EI--EE Feature Defintion Madel (surveyfeatures dgnlib)
B-{g rwd-des.ddb
-l rwdsvy
E Project Settings
E Temsin Fitters
3 Utility Filters

= ==

[ e by | = e g g ]

m
- B mmm
N[ CH( |

---F--F
i g g
| | |
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RWD WORKSPACE OVERVIEW

Civil AccuDraw

A couple of examples of selecting features are shown below.

Single Offset Partial-
Copying an element parallel and
creating existing EP.

® Single Offset Pa.. — &
Offset: 2.0000

Mirrar ]

Distance

Lock To Start [ ]
] Start Distance |10.0007
Lock ToEnd [ ]
[] End Distance |1.3431
[] Length BRRTR

Feature
Feature Definition | ¥-EP
Mame H-EP

Create Complex —
Storing an alignment.

® Create Compl.. —

Method Automatic W
Maximum Gap 0.0100
Feature LS

Feature Definition | ALl SURVEY ML | w
Mame XML

3.8 Civil AccuDraw

3

Civil AccuDraw is the method to interact in terms of Station, Offset, and Elevation or XYZ
Data Points to OpenRoads horizontal and vertical geometry elements. It is discussed in detail
in the Horizontal Geometry section below,

Bentley
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RWD WORKSPACE OVERVIEW Placing Cells

3.9 Placing Cells

Placing Cells is now performed through the Horizontal Geometry Place Point tool and
choosing the correct point feature.

£ Horizontal Geometry BEERAM

Pl Vol ﬂf 57
1.¢ =
A _:.J_F o point - O HEM

Want3dPoint | |

Feature »
Feature Definition |P-ROW hd
J"’f z -"::‘:\l T :‘,_ ..*’I-T-—F! - Name ROW1
= [

3.10 MDOT Process Changes with OpenRoads

This section gives an overview of the process changes for the Roadway Designer moving to
OpenRoads. These changes will be discussed in detail in the remainder of this document.

3.10.1 The Terrain Element

With MicroStation and GEOPAK SS3, terrain models were introduced as a new MicroStation
element type which will replace GEOPAK’s TIN file. Look in the TOPO DGN file for the terrain
if a TIN file is not present in the survey delivery.

Additional survey, after the initial survey submittal, will be submitted via a SRV-ATOPO-
date.DGN file and will contain the new terrain if a new terrain was generated.

3.10.2 Survey Processing and the TOPO file

The TOPO DGN file is now submitted in a 3D file that contains a 2D annotation model. It is
best practice to reference the topo DGN’s Default model from the SRV directory, as well as
the annotation model. If annotation needs to be moved you will need to merge the
reference into a DGN file located in a writable directory. If annotation, survey cells, or line
styles need to be scaled you will need to also merge the references into a DGN file located in
a writable directory. This process (at least for scaling related changes needed) will change in
the near future as implementation of annotation scale will allow automatic scaling of text,
cells, and line strings.
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RWD WORKSPACE OVERVIEW MDOT Process Changes with OpenRoads

3.10.3 MicroStation Models

MDOT has generally used MicroStation Default model in all its processes. With
implementation of OpenRoads, this will change as 3d models are created in 2d files and
cross-section models are created in cross-section files. Models are much more prevalent in
MDOT’s workflows with OpenRoads implementation. They will even become more
important in future releases of MicroStation and OpenRoads (Sheet models, etc.)

Utilities Workspace GEOPAK Window Subsurface Utility Help

sz o S a-BQo-No-EA-D-E-@-E-F-=2-R-4
7 - |_|

v X ;
= View 1, Default
v 1 o -
=3 > ] - (] f’ﬂ
— - @ | ARIR B | R
-
-
Models - b
¥ = : Gl ==
% Active File ¥ \j 55@ rﬁ" x g J }'
Type 20/3D Name Description ¥ Design File Sheet Name
L] Default Master Maodel Vv c\pw work \RWD-ALI-002 dgn
< cpw_work...\RWD-ALI-002.dgn |

| [ Default-3D

47

= Beniley

Sentainiag 10frastracture



RWD WORKSPACE OVERVIEW MDOT Process Changes with OpenRoads

3.10.4 Context Menus

Context menus are menus that are invoked by selecting an element and then hovering over
it to invoke the menu. The tools available on the menu are dependent on the element
selected.

P Complex Element: DCH_J2
;' Feature: ALI SURVEY DRAIN
Mo Active Profile
Level: ¥X_ALI_SURVEY_DRAINAGE

3.10.5 Horizontal and Vertical Geometry

These tools provide easy graphical editing and dynamic downstream change processes.
There is no storage of this information in the external GPK file since all of the elements are
stored in the DGN file.

Viewing an existing profile is now just the simple process of accessing the View Profile from
a horizontal element’s Context Menu. It is recommended that all linear elements (Edge of
Pavement, Shoulder, etc.) be created using these tools, as opposed to the past process of
using primarily for alignment creation only.

3.10.6 Superelevation

OpenRoads has a new process for calculating Superelevation with easy, graphical heads-up
editing capabilities. Users also have the ability to calculate with traditional GEOPAK tools
and import.

3.10.7 Corridor Models and Civil Cells

PAST -> XS Design with 3D byproduct
FUTURE -> 3D Design with XS byproduct

This new process enables end users to easily create the templates they need to build
accurate 3D models for downstream use in MDOT’s field construction and inspection
processes. Civil Cells provides modeling in areas not easily covered with templates such as
intersections, bridge areas, cross-overs, etc.
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RWD WORKSPACE OVERVIEW Working with Raster Data

3.10.8 Ditch Drainage

Is now processed for the Corridor.

3.10.9 Cross-Sections

Interactive cross-section views that work with 3D data are available quickly through context
menus, as well as a new process for creating the working cross-sections.

3.10.10 Earthwork

Terrain surface to surface calculations instead of traditional average end area will provide
much more accurate earthwork in a more error free process.

3.11 Working with Raster Data

3.11.1 Overview and Steps

Raster data such as aerials, quads, the road network, etc. is now available through the Links
tab of Project Explorer. To attach as a raster reference, expand the MicroStation Layers
folder and double click which item you wish to attach.

1) Go through the following steps in Project Explorer to view the Raster data available.

4  Project Explorer — ©
1) [& Links | Suvey | Z Civil Model | %@ Civil ] *

Q [
2) | & MDOT Resources v IQ

[+ Menus

3) ||=- Microstation Layers |
-+ Road Network
-1 Google

7 D1

I D2

-9 D3

i} D5

- Quad Maps

-+ Section Lines
Title Blocks
Training
Manuals

(1. [3-]
[ i §

[+
[m)
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RWD WORKSPACE OVERVIEW

2) Double Click what you want to attach.

el

Project Explorer =

Links | M3 File | B] Survey | < Civil Model | "8 Gl Standards |

O

Working with Raster Data

T R "fﬁ'

| "By MDOT Resources

v|]]

=71 Microstation Layers
-4y Road Network
155 D1

= Aerials

-l Quad Maps
-5 Section Lines

3) Once attached, you can open Raster Manager to view the file attached and control the
layers displayed and which views they are displayed in.

Raster Manager

A-o-{s]e-B-a-2-R-F-ORie-

= Raster Manager : 1 of 1 listed - o IEl
He Edt Mew Deplay Setings LNiies |
E-lEE gDy hEED 2PN 4R
€ )

& (G Fie Name Descroton B Mo |
PR — T T T—

Right Clickto | Iemwaency..
choose Layers.

i

View Display

g9 EffLs

Oip
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RWD WORKSPACE OVERVIEW Working with Raster Data

3.11.2 Road Network
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RWD WORKSPACE OVERVIEW Working with Raster Data

3.11.3 Aerials

D2 shown below.

[ 3]

Layer Title

berton_2006_2t ecw
marshall_2006_2ft.ecw
desoto_2013_6in.ecw
desoto_2006_2t scw
tate_2006_2ft ecw
ST P turica_2013_6in_ecw

[ Mcmstaton Layers

& Rood Netwotk turica_2006_Xt ecw

2 D1
A7) coahoma_2006_%t.ecw

& D3
& D5 quitman_2006_2t ecw
50 panola_2006_2t ecw
il Iefayette_2014_6in sow

iy Iafayette_2014_Thecw
fipat yalobusha_2006_2ft ecw

calhoun_2006_2ft scw
grenada_2014_Th.ecw
grenada_2014_Gin ecw
tallahatchis_2014_1ft ecw
tallahatchie_2014_8in.ecw
tallahatchie_2006_2ft ecw
leflore_2006_2t ecw
camoll_2014_1ft ecw
camoll_2014_6in.ecw
camoll_2006_2ft ecw
mortaomery_2014_6in scw
montgomery_2006_2ft ecw
attala_2006_2t ecw

Note: You see the different aerials available in Layer Display and you’ll need to turn some of
these layers off (those outside project limits) to increase display speed.

Below is the same image as above, but with Layers off.
]

Layer Title

[ benton_2006_2t ecw
marshall_2006_2ft ecw
[] desoto_2013_6in ecw

[] desoto_2006_2t ecw

[ tate_2006_2%t scw

on of Survey e [ tunica_2013_6in.ecw

[ tunica_2006_2t ecw

[ coahoma_2006_2t ecw
[ quitman_2006_2t ecw

[] panola_2006_2t ecw

[] iafayette_2014_Gin.ecw
[ 1zfayette_2014_1 ecw
[ yalobusha_2006_2t ecw
[ calhoun_2006_2ft ecw
[ grenada_2014_1ht ecw
[ grenada_2014_Ginecw
[ tallahatchie_2014_1ft.ecw
[ tallahatchie_2014_6in.ecw
[ tallahatchie_2006_2ft ecw
[ leflore_2006_2t ecw

[ camoll_2014_ 1t scw

[ camoll_2014_&in.ecw

[ camoll_2006_2t ecw

] mortgomeny_2014_gin ecw
] mortgomeny_2006_2t ecw
[ attala_2006_%t ecw
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MicroStation
3.11.4 Quad Maps and Section Lines
3 3 \'-P A= Microstation Layers
G { ol LT Hoad MNetwork
1. fa ,r“': '{ L U
L ey ) 1 {1 Con
SMISEN PO ﬁrfufl ag. "J ’ i & il EE
= I q’ﬂ_} .f__\ --{ ' U D5
= thula
7 e | D6
2 e .53 D7
L 5 -1 Quad Maps
0 & . :}M -1 Section Lines
/(A%
N
T e
e

3.12 MicroStation

General MicroStation knowledge is assumed for this course but below is an overview of the

primary MicroStation processes and commands used in this document.

3.12.1 RWD-Main

5

Bentley
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RWD-Main contains most of the needed MicroStation commands.

R FETR
jy RWD-Main -
1% RWD-Main nE=a

:ﬁ%@ i ch? = x \ Element Info, Undo/Redo, Element
S/ A+ NN L
0O XANANI

Place Line, Point, etc.

QoagrgdPEem I.-" L2 Shapes

A B ABC C A . H
ﬁ ALy (;‘ Af‘ A Text

(X X ",

2B FY—F'T Wz At

;> % g ? \')_ P, fs] EE Cells
. B3 O - oR :

:5 iy ey S AP l OJ -—‘r_ﬁ LJ Manipulate - Copy, Move, Copy Parallel, etc.

X < N DO

]

E “ Modify

A 2~

e = = Ce. fmf.ﬁ‘? cg Symbology/Levels

o £ ﬁr:'i oA

L =4 1 ~ Fence

EYRY EL LT pattern

-IE_.‘}_ SRR ‘E H ‘ @ ] Group Commands - Drop, Comples, etc.
L2AEODI8 4 Measure

?.Tp‘ BB S B = 28 "j By g zo X Reference

L EEFN '@IEFIEE QUE

Menus/View Manipulation
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3.12.2 Models

As discussed in the MicroStation Models section above, models are much more prevalent in
MDOT’s workflows with OpenRoads implementation. They will even become more
important in future releases of MicroStation and OpenRoads (Sheet models, etc.).

3.12.3 Reference Files

DGN files can be attached as references through the Reference file command. The
Reference file command and dialog are shown below.

oce GEOPAK Window Subsurfoce Utiity Help
s ~ E - | AN - &l - ~IR s W g, RS S R NNy < RS kel | (o
+ |G-t B-e-8-B-a-2-4 ¢ -O )l

4

Vigw 1, Default == I8 x|
- A @ O Ol i (o e Cl
el AR QR ;....i{_J M\ R % (@

4
i

References (3 of 4 unique, 2 displayed) — “
Tock  Satiings
i;; LA llic i) ¥ e 3 R B o %] Hilite Mode' | Boundaries v
| Slat " 3 Fia Nome Moasal Descnpban Logical Onenation Presentation  Visible Edges
- \SRV-TOP “Default Mastor Modol o Comcidont - World  Wireframe  Dynamic
2 \SRV-ALL Dietault Master Model Concdent - Wordd  Wirelrame
3 RWD-ALI002 dgn - Default-30 Red Wireframe  Dynnmic

One of the more recent changes to MicroStation that is extremely useful to the end user is
using a context menu to Activate or Exchange to quickly edit referenced data. These
commands are extremely useful in MicroStations’s daily processes and shown below. These
commands can be found by hovering over and then right clicking a reference element to get
the menu shown below.

i

Activate
3 Exchange

Open in new session

37 Copy Reference
7 Move Reference

) Scale Reference

= Rotate Reference

Clip Reference

1 Detach Reference

Set Reference Presentation

Select Al
1% Select None
" Select Frevious

F Displaysst Set

Activate — Leaves the user in the DGN file they are in but activates the reference so edits can
be made to the reference file. Right clicking the windows and choosing Deactivate default
takes the user back to the original DGN file.

Exchange- Opens the reference file in the same area that the current DGN file is in, allowing
quick edits.
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ACCESSING SURVEY DATA

4. ACCESSING SURVEY DATA

4.1 Folder Structure

Folder Structure

Preliminary Survey data is found in the SRV folder located under the District\County\FMS

number\10*000 detail.

It is preferred practice to reference any DGN files in this folder

instead of copying them. GPK’s should be copied to the RWD-CADD_Files_* folder. An
example of the SRV folder is shown below.

4.2 Terrains

-

HEHY

102000

j-on DISTRICT DOCUMENTS

. DISTRICT MATERIALS
GEQ
HYD
.E:EDDC
¥ projdbs
=" PROIECT CORRESPONDEMCE
PROPERTY
SRD
L WORKING ASC
{r TED
202000
302000

hagy W

[

As mentioned earlier in this document:
With MicroStation and GEOPAK SS3, Terrain Models were introduced as a new MicroStation
element type which will replace GEOPAK’s TIN file. Look in the TOPO DGN file for the terrain

if a TIN file is not present in the Survey delivery.

4.3 Additional Survey

Qutte Mame

A My SRV-AL-001

A B SRV-ALI-ForTitle-002

Z M SRV-ATOPO-2015-11-01-001
# M SRV-BORDER-5R4-001
# M SRV-PROFILE-001

# M SRV-PROPERTY-001
&8 SRV-TITLE-001 kmaz

# M SRV-TOPO-001

# My SRY-TOPO-001_OLD.dgn
Z M SRV-WK3.dgn

M SRV-WKd.dgn

Additional survey will be submitted via a SRV-ATOPO-date.DGN file and will contain the new
terrain if a new terrain was generated.

4.4 GPK Creation

If available, the Survey GPK can be copied from the District’s SRV folder and used as the GPK

during Design.

= Beniley
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ACCESSING SURVEY DATA Copying

4.5 Copying

At this time, you should not copy referenced survey elements as this creates a Field Book in

the DGN file you copied the element to and you may be prompted the following dialog at
various times.

a Selecting Settings — O
]
Accept

Selecting settings to use

Note: See the Working with Survey Linear Features section under the Horizontal Geometry
section for proper procedures of working with survey data.
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GENERAL GEOMETRY Overview

5. GENERAL GEOMETRY

5.1 Overview

General Geometry offers design and feature standards tools, tools to import and export
alignments and profiles, rules related tools, and set active commands. This section
concentrates on Importing and Exporting and setting the feature definition of an element.

Ei Ganﬂral Geometry mE=aA

‘?*Q‘ P &  Design Standards & Features

J v o B Import/Export
G 0¥ s Civil Accudraw & Rules related
%) P = Set active Commands

5.2 Importing and Exporting

Although MDOT has its alignment features set up to automatically be stored in the GPK
(persisted) and annotated when stored as a complex element (and alignment features
chosen), there may be the occasional need to import and export alignments from and to the
GPK. These two commands are available through the task General Geometry as shown
below.

Il general Geometry HE

D@t O
?d/

td @ ¥ nf
g%%

5.2.1 Steps to Export

1) Choose the Export command from the General Geometry task.

i} general Geometry BEEA

Y@ ™ O
2

Bt ¥

65 4B
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GENERAL GEOMETRY Importing and Exporting

2) Choose the elements to export.

Locate Elements - Reset To Complete

Complex Element: LE_Marth

Feature: WORKING_LWV3

Mo Active Profile

Level: WORKING_LWV3

3) Reset and you will then be prompted to choose the GPK to export to. Select it and select
OK.

Job Mumber

Ok Cancel

4) Open Coordinate Geometry
GEOPAK | Window  Subsurface Lty Help SURVEY MDOT |

ProjectWise Organizer -
&0 -0 -

|_ROAD ¥/ ROAD Tools
4 View 1
- Project Manager
DRAINAGE 3
LAMDSCAPE | Active Chain Control
WATER SEWER »| Element Attributes

3PC AdHoc Attribute Manager

Training
- = User Preferences
ivat
e e | Geometry 4 | Coordinate Geometry
Design & Computation Manager Graphical Coordinate Geometny
Guartity Manager Layout Alignments Horizontal
Plans Preparation b Design Multicenter Curve
E;—r: ITnls Store Graphics
3
Ero D:S Auto Store Graphics
i 3
Lfoss Sections Subdivision Wizard
Ltilities 4
Layout Profiles (VP Based)
Help

Layout Profiles (Componert Based)

Legal Description

58

vt Al .Eﬁﬁcﬁhﬁ'

I

7172 °4d

W)

Sentaiving nfrastractuce




GENERAL GEOMETRY

Importing and Exporting

5) Open Tools -> Navigator and choose Chain to verify the alignment was stored in the GPK.

b

Ele Edit Eement View

Coordinate Geome

Tools

MNavigator

Inverse

Digable Visualization -

Locate »
Intersect

Best Fit

Translation and Rotation
Map Check

Roadway Intersections
Cul-desacs

Bedraw Visualized Elements
Clear Visualized Elemerts (Temporary)
Clear Visualized Elements (All)

. Navigator(003)
Select Tools
NOX Fid & B e
Blement : | Chain bl
MName | Feature | Description |
LR_NORTH WORKING_LV3
SR4 WORKING_LV3

Bentley
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GENERAL GEOMETRY Importing and Exporting

5.2.2 Steps to Import
1) Choose the import command.

i1 General Geometry = A

ﬂh%?%mtﬁﬁﬁ
Pd pe

/’5?
BIRY

2) Choose the GPK.
Note: This may take a little processing time before the next dialog opens.

3) Navigate and find the alignment and profile you wish to Import.

=R C.\KEITH\PROJECTS 3DMODELING"\4-LANE-MEDIAN-IR
I_ij--Nignrnent |:|
2-[¥] NoFeature
(-] 148HHC
[-[7] 45PLY-CONN
&[] 82EX
- [C182NERP
-[C182NWRP
&[] 82NWRP4
&-[C182NWRP-OLD
- [C1825ERP
-] 82SWRP
=-{#]ALI45
== l Profile
- [C1PP82NERP
--[CIPPEZNWRF
..[C|PP82SERP
-.[C1PP2SWRP
: i [#]PPALI4S -
P |—7 1 | b

Create Civil Rules

[ impot  |[ Cancal

4) Select Import.
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GENERAL GEOMETRY Importing and Exporting

5) Fit View, click the alighment, and choose Properties from the context menu. Then, choose the
Feature Definition (Alignment Type) to display alignment stationing.

Start Point 1106159.85824,1453513.1¢
End Point 1110375.1986.1500993.04

Lengt 53606.7912

Feature Name ALI4S
No Feature Definition [+
" =@ Alignments -
Curve Streking - @ ALl DESIG
Profile Stroking - @ ALl DESIG
Stroking Step Method - @ ALl DESIG =
Linear Stroking - @ ALl DESIG
ALI DESIG
- ALI DESIG
- @ ALIDESIG _

3

Notes:

1) If alignment feature is set and you delete the alignment in the DGN, the Chain in the GPK will
be deleted.

2) If alignment feature is set and you use MicroStation’s Undo after an import, the chain in the
GPK is deleted.

3) If alignment feature is set and you change the feature type to something other than an
alignment, the chain in the GPK is deleted.

4) If you just want to import an alignment but not a profile, make sure you uncheck the Profile

check box below the alignment or all profiles will be imported with that alignment.
5) Create Civil Rules - If checked allows for graphical based editing of the imported alignment.

Civil Rules are not applicable for profiles.

5.2.3 Features

To change a MicroStation element to a feature or change the feature of a civil element, use
the Set Feature tool, choose the feature, and choose the element.

s==a O Setfeatu. - O HEIN

It general Geometry :
AT 7y
5 %, eflite ™ o .
7 —t v : Feature Type Linear W
o 3 0 X _” ERLE STMEN | Feature Definition WORKING_L\ ¥
= Mame WORKING
.I‘L.':“' Y
H 'y
61
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GENERAL GEOMETRY Importing and Exporting

5.2.4 Design Standards

Default and minimum RADII design values have been established and can be chosen for
curve design.

1. Open General Geometry and the Design Standards Toolbar.

it general Geometry nm==a
a i g ® é?é? o

v

¥ wf

[ 4B B

2. Choose the correct design speed, choose Stopping Sight Distance, and click the Set
Design Standards toggle.

= Design Standards Toolbar

?m )fﬂ 2Lane\10%Supen60MPH + ||| Stopping Sight Distance W

3. Choose the curve command you need.

4. The default radius for that design speed is filled in automatically.

4 Arce =l0ix
¥ Radius [3820.0000
[¥ Start Offset  [0.0000

¥ End Offset  [0.0000

Loop r
Trim/Extend [Both =]

If the radius is less than the default you get the yellow triangle with an !in it.
RS

Arc radius is less than default, Design Standard Value = 3820.0000 Actual Value = 3000.0000
Level: Default
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If the radius is less than the minimum you get the red circle with an xiniit.
o o @ |

Arc radius is less than minimum, Design Standard Value = 1630.0000 Actual Value = 1500.0000
Level: Default

Note: Neither one of these symbols show up on a plot.
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6. HORIZONTAL GEOMETRY

6.1 Section Overview

This section will cover the basics of using OpenRoads Horizontal Geometry tools to place
linear and arc features and to create alignments related to the Roadway Design process.

In regards to Horizontal Geometry tools, any elements created with these tools are
dynamically linked together based on how you construct them. They offer heads-up
graphical editing capabilities as well.

6.2 SectionPrerequisites

e MicroStation Fundamentals
e Knowledge of surveying principals
e Basics of Horizontal Geometry

6.3 SectionObjectives

After completing this Section, you will be able to:

1) Create an Alignment DGN.

2) Work with Survey submitted alignments.

3) Use Horizontal Tools to draw lines and arcs that will be included in an alignment.

4) Store and Station an alignment.

5) Use Best Fit, Reverse Curves, etc. to create complex alignments.

6) Plot the Alignment at the intended scale.

7) Use Civil AccuDraw to work with Station/Offset values of Civil elements.

8) Use Horizontal Tools to draw design elements such as ROW markers and Edge of
Pavement.
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HORIZONTAL GEOMETRY Creating the Alignment DGN file

6.4 Creating the Alignment DGN file
Horizontal Geometry needs to be in a 2d model of a 2d Seed file so an Alignment file needs
to be created using one of MDOT's 2D Seed files.

Below are the normal settings used in the Advanced document creation wizard. This step
was completed in Lab | in this document but shown here for convenience.
Advanced Document Creation Wizard

Define Document Code
You should define (generate) unique document code. £
A

Document Unique Identifier
Division RWD

Type - |ALI

Optional_Desc -
i R

Seq_No - 001 B
k
Next available

RWD-ALI001
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HORIZONTAL GEOMETRY Horizontal Geometry Tools

6.5 Horizontal Geometry Tools

6.5.1 Overview

Below is RWD’s Civil -> Horizontal Geometry menu. Specific commands related to MDOT's
Roadway Design processes are discussed in the sections below.

In regards to storing alignments, you can generally ignore setting features when placing the
lines, arcs, etc. You do want to choose an alighnment feature though when storing the
alignment (Complex command). This feature is set to automatically write to the GPK and
station (annotate) the alignment.

HEES

Horizontal Geometry
:E “ﬂ_l 5@ r@ & Design Standards/Feature Definitions/Reports
+
@ @

Point Commands
o

> 2 |__ Line Commands

O {-"—:La F D Arc Commands
.;} ™~

Spiral Commands

TN A YR

-g- i Sy Complex commands - Store Complex, Single Offset, Best Fit, Reverse Curve, etc.
[ S |

5 ,_-"f ‘/ ¥ Station, Station Equation, Copy, etc.
Note:

These commands work with a dialog and cursor based prompts. It is generally easier for the
beginning user to fill out as much as you can in the dialog and then left click to accept the
cursor based prompts.

6.5.2 Point Commands

+

6.5.2.1 Place Point hal B
1) Select the Point tool.
2) Enter the Feature Definition and Name in the tool settings.
3) Check the Want 3D Point box and enter an Elevation in the field provided if you wish your
point to have a vertical value.
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6.5.2.2 Equal Space Points

W)

! Point =

\wiant 3d Point
] Elevation 445 3240

Feature

Recon Point
RP1

Feature Definition

Mame

Bs - [Civil Accudr.. -

"""""""" Easting 7421914230 &

Enter Data Point Northing | 18754540460 )
Elevation | FEERR,

z 4453240 &

Horizontal Geometry Tools

4) Following the heads-up prompt Enter Data Point, move the cursor to the desired location
then data point to place the point.

The image above also has Civil AccuDraw invoked which is discussed later in this section.

=
ol

b

The Equal Space Points tool inserts a specified number of points, points at a defined interval,
or a combination of both. The points can be placed between two points or along an element

and optional offset.

The point can be placed in 2-D (X, Y) or 3-D (X, Y, elevation) in both 2D and 3D model views.

@ Equal Space Points -

ThreeD ~
‘wiant 3d Point O

Flacement Method | Along Blement W

Spacing Mumber Of Poirts | »

Interval 0.0000
[] Mumber Of Points |1
[] Offset 0.0000

End Foints O

By Segment O

Feature ~
Feature Definition No Feature Definitior v

MName
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6.5.3 Line Commands

T 7/ 5
6.5.3.1 Place Line L: Y '~-|_

[¥ Distance  [1000.0000
[V Line Direction [NS0'0000"E

|Ise Feature |-

Feature Definition I nFeatureDe
I Enter End Point

MName Prefix

AN 2 D
6.5.3.2 Line from Element -* 3 N "|_

W Offset 0.0000
W Skew jo0-00"

Enter End Distance
¥ Start Distance [0.0000 End Distance | KGR

" End Distance |-108.4531
AdjustElement |N|:|ne LI

Ise Feature r

Feature Definition I -
Mame Prefix I

Note: Skew Angle is measured counterclockwise from the element in the direction it was
created.
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HORIZONTAL GEOMETRY Horizontal Geometry Tools

6.5.4 Arc Commands

6.5.4.1 Arc Between Elements

~ I
O/ @, 2)f _
ﬂ 1 Simple Arc
2.
- — ﬁ 2 Spiral-Arc-5piral
2: I{_& '-ur -
rf — } 4 3 Taper Arc Taper
K A
f _]_.J' — b ﬁ; 4 3 Center Arc
HH vertical Geometry ﬁé 5 2 Center Arc
@ Terrain Model 4§ ArcBetween Elements
€M Corrider Modeli
R T Open "Arc Between Elements' as Toolbox
I |

¥ Radius |5[:-u_unun
¥ Start Offset |u_[m[m
¥ End Offset |u_[m[m

Loop r
LAdjustElement IE::lth - |

Back Taper

Method INDI‘IE A |

Back Transition

Geometry INone - |

Ahead Taper

Method INDI‘IE A |

Ahead Transition

Geometry INone - |

Feature

I

I

I

I

I

Use Feature

Festure Defimtion

Mame Prefix

Note: Enter d4 in the radius key-in field to place a 4 degree curve. (Lower case d.)
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HORIZONTAL GEOMETRY Horizontal Geometry Tools

6.5.4.2 Arc from Element
O /6 lEl™ _

) ~ {} 1 Simple Arc From Element

;“‘f 7 A — "B 2 2 Center Arc From Element

Spiral Arc From Element

a
e
[E=Y |[¥E]

Reverse Spiral Arc From Element

EH vertical Geom -
=) 5 Arc From Element
ﬁh Terrain Model
o Open 'Arc From Element’ as Toolbox

% Arc From Element -

o Ofset 0.0000
Tnm/Extend Mone
Radius 250.0000
Arc Length 200.1142
Sweep Angle 45°571'46.04 75"
End Tangent Direction |NE517°37 B042"E
Hand Counter Clackwise

Back Transition

ype
Feature
Feature Definition Mo Feature Definitio

MName

Note: Arc Sweep Angle is Curve Delta or Deflection
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6.5.5 Complex Commands

After connecting lines and arcs have been created, a complex element can be stored by using
the command below and choosing the first element (lowest station side), and following the

remaining prompts. Note that the complex element is assigned station 0+00 for the
beginning station.

6.5.5.1 Store Complex

e AT - A

[

% Createc.. - O

1
" \_/”/

g § Method Automatic w

Locate First Element |

Line WORKING? Maximum Gap 0.0100

Interval

Feature: WORKING_LV1 Feature A

No Active Profile

Level WORKING_LV1 Feature Definition |ALIDESIGN M ¥

Name MLZ5

With the Ali Design* features, you are prompted for the GPK you wish to write the alignment
to during this process. After chosen, the alignment is written to the GPK and annotated.

VUPDIDAr OO0
T x.
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HORIZONTAL GEOMETRY Horizontal Geometry Tools

Below are the options for Design related alignment features:

¢ Createc.. = B

Method Automatic b
Maamum Gap 0.0100

Feature -~
Feature Definition LI DESIGH ML ¥
MName @ ALIDESIGMNALIY A |

& ALIDESIGMDET

& ALIDESIGN DRAIN |
& ALIDESIGNLR

AL DESIGN ML

& ALIDESIGN ML AL

& ALIDESIGN ML AL

& ALIDESIGNMLAL ¥ |

< > |

Also, note the Name as you will need to add text to it to better identify the alignment.
Default dialog with ALI Design ML chosen User modified name.

Y CreateCc.. — B { CreateCc.. — B

Method Automatic hd Method Automatic il
Maximum Gap 0.0100 Maximum Gap 0.0100

Feature -~ Feature -
Feature Definition | ALI DESIGMN M % Feature Definition | ALl DESIGN M ¥
MName ML MName ML25

Since the feature above is set to write to the GPK, there are some limitations as to what can
be used as chain names. You should only add text to the default name, use no characters
other than an underbar and if numerals are used, use them as a suffix.

Examples that work: (ML471, MLSR1, etc.) Examples that do not work (ML471REV, ML49SR,
etc.)

72

&

i
SIII

= Beniley

Sentainiag 10frastracture




HORIZONTAL GEOMETRY

6.5.5.2 Single Offset Entire Element

6.5.5.3 Single Offset Partial
= V;‘ T

5

-

f’f".‘

Horizontal Geometry Tools

I TAT -

~Hx

© single Of.. — &
Offset: -12.0000
Mirror I:‘
Feature ~
Feature Definition | P-EP-PAVED | ¥

Name P-EP

I-
N

Offset: &

|-

1 Single Offset Entire Element

PV

N\
G singleof.. — &
Offset: 12.0000
Mirror I:‘
Distance

Lock To Start

| Start Distance (0+00.0000
LockToEnd [

D End Distance 2+196364

[] Length 219.6364
Feature

Feature Definition

Name P-EP

Bentley

Sentainiag 10frastracture

P-EP-PAVED | v

al
L
I

Single Offset Partial

i
-—1
(V8]

Variable Offset Taper

Ratio Defined Taper

0

QOpen 'Offsets and Tapers’ as Toolbox
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HORIZONTAL GEOMETRY Horizontal Geometry Tools

6.5.5.4 Variable Offset Transition

P LAY L S

N

= ! = - - -
+ 1 Single Offset Entire Element
7 ;f V "V {_} 2 Single Offset Partial
b 3 Variable Offset Taper
--_‘J;__. 4 Ratio Defined Taper
] Open ‘Offsets and Tapers’ as Toolbox

¢ variable.. — &
Start Offset | 12.0000
End Offset 240000

Mirror L] T -

Distance ~ I

Lock To Start
+| Start Distance 0+00.0000

Lock ToEnd [ ] )

End Distance | 2000000 7 - End Parameters - <Alt= Lock
Length 200.0000 - - ToEnd

End Offset | |4y

Feature ~
Feature Definition  |P-EP-PAVED | v
Marme P-EP
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6.5.5.5 Reverse Transition

PLAAN S

{4 Reverse Transition — O
Trim/Extend MNaone b

Start Offset 0.0000

End Offset 0.0000

Back Radius 954.9277

Linear Transition Length | 0.0000

Ahead Radius 954.9277

[ ] Loop Option MNone ™

Feature
Feature Definition

Marme

6.5.5.6 Best Fit Alignment

-~

Mo Feature Definitic ¥

4

L]

Horizontal Geometry Tools

Enter Start Point

This tool, Define Horizontal by Best Fit, best fits a course defined by a selected linear object
or defined between two edges. It is generally used to Best Fit a surveyed linear element
comprised of multiple PI’s. The tool tries to create a tangential alignment utilizing arcs and

tangents.

< Horizontal Geometry an

DB 5T @

¢ e
7 )
o ‘,'—\'—,’;\{F_

Bentley
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HORIZONTAL GEOMETRY Horizontal Geometry Tools

Choosing this command opens the Create Best Fit Horizontal dialog.

@ Create Best Fit Horizontal = =
Best Fit Make Complex Element | w
Best Fit Parameters N
Envelope 0.1000
[] Radius Rounding 0.0000
Include Spirals ]

Force Symmetrical Spirals |+

Spiral Length Rounding | 0.0000

[] Default Radius 1500.0000

Feature ~
Feature Defimtion WORKING_Lv4 W
MName WORKING

6.5.5.6.1 Best Fit Options

a) Make Complex Element — Creates a Best Fit Horizontal Complex element comprised of
curves and tangents from selection of a single element.

b) Make Single Element - Creates a Best Fit Horizontal Complex element comprised of a
single element (line or arc) from selection of a single element.

c) Complex By Edges — Creates a Best Fit Horizontal Complex element comprised of curves
and tangents between two edges. Complex By Edges is a really useful tool when
establishing the CL of two edge of pavements.

6.5.5.6.2 Envelope
Defines the tolerance from the intended element that the Best Fit alignment can utilize for
location. The tool tries to create a non-kinked alignment utilizing arcs and tangents. If it
cannot, it will solve areas it can and introduce gaps. The user can then adjust (trial and error)
the envelope to something greater to allow for a total solution. An estimated beginning
envelope should be generally 0.1

6.5.5.6.3 Radius Rounding
Allows the user to specify a round increment for arcs —i.e. 10’
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6.5.5.6.4 Include Spirals
Not generally done unless you know spirals were included during construction of the
roadway.

6.5.5.6.5 Default Radius
Generally leaved unchecked and let the software decide the best radius.

6.5.5.6.6 Feature Information
The feature and name the user wants to assign the Best Fit element created.

6.5.5.6.7 Steps
1) Fill out the dialog as shown below.

@ Create Best Fit Horizontal = =
Best Fit Make Complex Elemant | w
Best Fit Parameters LS
Envelope 0.1000
[ ] Radius Rounding 0.0000
Include Spirals ]
Force Symmetrical Spirals |+
Spiral Length Rounding 0.0000
[ ] Default Radius 1500.0000
Feature ~
Feature Definition WORKING_LV4 W
MName WORKING

2) Follow prompts selecting the intended element you want to Best Fit.

You can then use the various reports discussed in the Reports section to review geometry or
station offset reports of the element created.
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Horizontal Geometry Tools

6.5.6 Modify Commands (Station, Equations, etc.)

6.5.6.1 Stationing

The complex command discussed above stations the complex element from 0+00 to a user
defined station. To change this stationing,

S 54

® Define Starting.. — ©

Start Distance |0.0000

[Start Station Positicn |

Start Station | 10+00.0000 Start Distance

Note: Use the Start Station Command only once for an alignment. After that, you can edit the
beginning stationing graphically.

6.5.6.2 Station Equation

Adds a Station Equation at the intended location. In the example below the intended
location is the PT of the arc.

SRS A7)

% Add Station Eq.. = O
Ahead Station |10+90

[ Back Station |10+89.2352 R1
Distance 89.2352

[Locate Back Station

Back Station
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To remove Station Equations, select the alignment, open Element Info, and right click

Equation.
— Lomplex; Element” test -
- " L <interval
- E Fllsl
# Line <intenal:
= = shiorang
Erm .
M| <= RemoveStabonEquation -:
Ahead Station 10+890.00 R2
Back Stabon 10+89.2353
6.5.6.3 Copy

Makes a copy of an element.

6.5.7 Editing Horizontal elements

1) Use MicroStation’s Element Selection tool to choose the alignment. You can then use handlers

- to modify the alignment or edit any of the displayed text. Tag the circle handler on arcs
to edit the radius.

2) You can make edits with MicroStation’s Element Info tool as well.

3) You may be prompted to choose the GPK where the alignment is stored.

4) The alignment is updated in the GPK when changes are accepted.
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HORIZONTAL GEOMETRY Horizontal Geometry Tools

Note: You can go to Workspace Preferences to change the color of the handlers and text.

x4
Category Mame for preferences IHWDEast Preferences
Database
Look and Feel Dialog Opacity 70 QK
Mouse Wheel Dialog Color [ [255.255.255]
Operation Text Color Bl [0.0.0] Cancel |

Position Mapping

Raster Manager - -

Spelling Manipulator Size 10

Tags Marmal Caolaor [ ] [255.255.128]
Task Navigation Read-Only Color [ 211.211.211]
Text Selected In Property Pa[_] [255.255.255]
[view Options - Civil Selected Color [ [255.165.0]
View Options Manipulator Font Anal

Manipulator Transparen 30
lse Shaded Manipulate True

6.5.8 MicroStation Commands

MicroStation tools that are allowed with Civil Geometry elements:
e Break Element
e Extend Line
e Trim to Intersection
e Trimto Element
e |nsert Vertex
e Delete Vertex
e Drop
e Delete
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6.5.9 Rules

Rules are created when horizontal elements are created which allows future edits to be
passed on to downstream elements and to preserve design intent.

You can remove rules, replace references, lock, unlock, etc. from a horizontal elements
context menu.

e EEH % © xR X

_|""

You can view a horizontal element’s dependent elements through MicroStation’s Element

Info tool.
@ Element Inf.. — &

=- & Selection
SR Complex Element P-EP|
--/ Line
- Arc
- Line
- Arc
=% Depends On
[~ Complex Element ML25

General L
Description Complex Elemen
Level TRANS_EOP_PA
Color B Rl evel (1Y
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6.5.10 Reports

Horizontal Reports available are listed below. Choose these commands and then follow the
prompts to generate the report which is then displayed in the Bentley Civil Report Browser.

~ Analysis & Reporting BREEA

YV 7%
Rty ¥ LA

Select in the Toolbox Description

A filter to specify groups of horizontal alignments to
include in the report data file.

Horizontal Geometry Report

A filter to specify groups of vertical alignments to
include in the report data file.

Profile Report

A filter to specify information on closed alignments
and reference alignments.

Legal Report

A filter to specify information based on plotted data
rather than the internal precision stored by the

software.
Map Check Report

A filter to specify information on station offset data
for selected alignments or features.

Station Offset Report

Creates a report that contains point name, point
feature, station, and offset from selected points to a

) ) ) baseline MicroStation or civil horizontal geometry or
Point Feature Station Offset Elevation | gyryey element.

A filter to specify information on station base data

for selected alignments or features.
Station Base Report

A filter to specify information on Superelevation and
displays data on the selected sections.

Superelevation Report
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A couple of report examples are shown below.
1) Horizontal Geometry Report

Horizontal Alignment Review Report

Report Created: 10/25/2015
Time: 9:35am

Project: Default
Description:
File Name: c\pw_working\mdot_pwapp\kebotelerd0260386\SRV-ALI-GPK-003.dgn

Last Revised: 10/25/2015 09:29:30
Note: Allunits in this report are in feet unless specified otherwise.

Alignment Name: WORKING
Alignment Description:
Alignment Style: WORKING_LV4

Station Northing Easting
Element: Circular

PC () 0+000.0000 1875149.2109 741340.1699
Pl () 0+038.7822 1875178.933 7413152571
cC () 1877779.5830 744478.3350
PCC () 0+077.5621 1875209.1219 7412909117

Radius: 4094.7451

Delta: 1°05°07.0393" Right

Degree of Curvature {Arc): 1°2357.29571"

Length: 77.5621

Tangent: 38.7822

Chord: 77.5609

Middle Ordinate: 0.1836

External: 0.1837

Tangent Direction: M 39°58'09.5987" W

Radial Direction: N 50°01'50.4013" E

Chord Direction: M 39°2536.0791" W

Radial Direction: N 51°06'57 4405" E

Tangent Direction: M 38°53'02.5595" W

2) Point Feature Station, Offset, and Elevation report.
Station Offset Report

Repost Created: 107252015
Time: 9:33am

Project: Default
Description:
Baseline [Active) Alignment:
File Hame: c'\pw_workingimdat_pwappibkebotelerid0260386\SRV-ALI-GPK-003 dgn
Last Revised: 10/25/2015 09.29:30

Input Grid Factor Note: ANunis in this repor are in feet unless specified otherwise
Foint Feature Station Offset Elevation
257 CcL 0+034 3153 -0.0000 442 2693
258 CL 0+077 5618 0.0000 442 0856
259 CL 0+124 2531 0.0000 442 6292
260 cL 0+173 9156 0.0000 443 9839
26 CL 0+227 7734 -0.0000 445 6687
262 CL 0+254 5365 0.0000 4465 4539
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6.5.11 Civil AccuDraw

6.5.11.1 Overview
Civil AccuDraw allows the user to input or determine Station, Offset, and Elevation for Civil
elements and profiles. It also allows for X, Y, Z input and change of X, Y, Z input. It is similar
to MicroStation AccuDraw but its tools are customized for the civil process. It takes the place
of GEOPAK’s DP Offset tool as well.

As mentioned, Civil AccuDraw is similar to MicroStation AccuDraw but the two are not
recommended to be run simultaneously, nor do they work together. MicroStation AccuDraw
is off by default in MDOT'’s workspace but if you utilize this tool, make sure it is off if you are
going to use Civil AccuDraw.

Although available on the MDOT Civil menu, Civil AccuDraw is actually docked next to the
MicroStation Snaps menu in MDOT’s interface because of its importance in civil processes. It
is disabled by default. Also, the menu changes whether you are working in a 3D file, 3D
model, 2D file, 2D model, or profile view.

Below is the menu on MDOT’s Civil Tasks menu.

n
>

whe =
34+ Civil AccuDraw =
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Below is the menu opened and docked in MDOT’s workspace which is by default at the
bottom of the window.

Q- O % -Eoms | Bflzlslelelelrlel [ o | ©0- © F i H24] 38| JHS © ¥ 2 X~ LR

The remainder of this section concentrates on using the Station/Offset process to work with
alignments and the docked menu. More Civil AccuDraw use related to working with profiles
is discussed in the Vertical Geometry section.

6.5.11.2 Steps

1) In a DGN file that contains Horizontal Geometry, toggle Civil AccuDraw ON.

2) Left click and hold down the second button and choose Switch Dialog Mode.

_;_,:"f 1 Civil AccuDraw Settings
E‘ 2 Keyin Dialog
u 2 Set Origin

4 Show Shortcuts

ltn

Lock Index

[[=r]

Rotate Compass to Maorth

|=1

Ruotate Compass to View

l==1

Rotate Compass to Base

2=}

Rotate Cuick

=

Rotate Compass to Blement
Ruotate View to Compass

W Go To Tool Settings Dialog

E Switch Dialog Mode

i @S @l 9 /e e,
[

B Civil AccuDraw Help

Open as ToolBox

N 606 © F T

-
&
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3) Inthe Default or 2D model, choose the Select Point or Element tool.

B <- [Civil Accudr.. = O

Station (4000000 &

Element E
&

Offset  0.0000 &
Element

4) The alighment is populated in the dialog.
B <~ _[Civil Accudr.. = &
Station  100+00.0000 R | &
Element SR4 4
Cffset  0.0000 %

Element 4

5) Asyou move the cursor along the element, notice the Station/Offset changing.

Bs <- [Civil Accudr.. = ©
Station |115+00.0003 R

Element | SR4 4
Cffset |-Rd BR27

Element 8|
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HORIZONTAL GEOMETRY Horizontal Geometry Tools

6) You can choose whatever command you wish and then enter a Station/Offset to send a
DP for the command you have chosen. For example, Choose MicroStation’s Place Line
command.

7) Then enter the Station/Offset. (115+00, -50 in this example). Once you enter the
station, hit the TAB key on your keyboard or select the lock button next to the station.
Do the same for the offset.

e < [Civil Accudr.. = O
115+00.0000 R | &

SR4|
-50.0000 &

B4
8) Follow your MicroStation prompt and left click to send the data point.

N

O
11‘5

Follow the prompts to finish the command, in this case entering another data point for
the end of line.
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HORIZONTAL GEOMETRY Working with Survey Linear Features

6.6 Working with Survey Linear Features

6.6.1 Survey Linear Features

Horizontal Geometry tools such as Copy, Single Offset, Arc Between Element, etc. do not
work with survey linear features. As mentioned earlier in this document, MicroStation’s
Copy command does but using this command is not preferred practice.

The process to create elements from survey linear features with the intention of selecting

with the commands above or storing part or all of this copy as a Horizontal Alignments is to:

1) Reference the TOPO DGN.

2) Use MicroStation’s Create Complex Chain command to create a copy in the ALI DGN file.

3) Drop these elements from complex to line_string and also drop line_strings to lines if any
part of them will be included in a horizontal alignment.

6.7 Plotting and Stationing Alignments

The steps for plotting alignments that are stored in the GPK is shown below if needed

although the processes mentioned above do station (or annotate) alignments.

1) Invoke GEOPAK’s Design and Computation Manager
pw\\pwapp01l.mdotstate.ms.

GEOPAK | Window Subsuface Ltiity Help SURVEY MDO

ProjectWise Organizer .
| o |40 -

| ROAD »  ROAD Tools
»

SURVEY Project Manager
DRAINAGE 3
LANDSCAPE p|  Active Chain Control
WATER SEWER p| Element Attributes

3APC AdHoc Attribute Manager
Training

User Preferences
Activate Map

Geometry r
|_Qesign & Computation Manager
Guantity Manager

Flans Preparation r
DTM Tools
30 Tools r
Cross Sections r
Lkilties k
Help
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HORIZONTAL GEOMETRY Plotting and Stationing Alignments

2) Two dialogs are invoked. Follow the steps shown in the image below to proceed.

B« Design and Computation Mana.. — ©

File Edit Settings Favortes Help

@uﬂid‘?ﬁ .?h

& o hpw_working'mdot_pwappkeboteler\d017. . \rwd-des ddt ~

=3 Plan

(C1 Plan-EX

£13d

[ Alignments
&y ALI SURVEY ML - Primary Alignment
dy ALl SURVEY ML20 - Primary Alignment (1"=207
& ALI SURVEY SEC - Minor Alignments
é ALl SURVEY SECZ0 - Minor Alignments {1"=207
ﬁ ALl SURVEY ALX - Ramps, Loops, Frontage, Temp. Coi
é ALl SURVEY AUXZ0 - Ramps, Loops, Frontage, Temp. (
b ALl SURVEY LR - Local Roads (1) Choose the
ﬁ ALl SURVEY LRZ0 - Local Roads Alignment type
éj ALl SURVEY DRAIM - Drainage Alignments
ﬁ ALI SURVEY DRAIMZD - Drainage Alignments(1"=207 +

B ALI SURVEY LR - LocalR.. - F
[ ] Place Influence
Adhoc Attributes Match Point Tead
New BementOnly |  DrawPlan&Profle | (2] Choose "Draw Plan

& Profile”

3) Choose the Job number.

s Open Job
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HORIZONTAL GEOMETRY Plotting and Stationing Alignments

4) Set the Element Type to Chain, check or change the scale, and left click the chain you

wish to plot.
s Draw Plan & Profile = O
ftem: | ALI SURVEY LR - Local Roads
Element Type: | Chains * || Label Scale:
Key4in Points: (1) (2

Select Chain to Draw I

ILR_NORTH] (32 - Left Cligk]

Sha Line Direction Labels
[] Line Length Labels

[] Line Labels Only

Curve Labels

Curve Data

[ ] Curve Labels Onhy

[] Place Curve Data by DP
Spiral Labels

Spiral Data

[] Spiral Labels Onlty

[] Place Spiral Data by DP

5) Set the Element Type to Stationing and left click the chain you wish to station.
s Draw Plan & Profile - ©

tem: | ALI SURVEY LR - Local Roads

Blement Type: Label Scale: | 100

Key4n Poirts: (1]
Select Chain to Draw |
LR_NORTH | (2) Tick Marks
She Tick Mark Stations
PC/PT/TSACS/SC/STAPI Labels
[] PILabels
Small Ticks
Ticks Left; Labels Left A
Large Ticks
Ticks Left; Labels Left bl
Control Poirt Labels
As Per Preferences hd
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HORIZONTAL GEOMETRY Plotting and Stationing Alignments

6) Youralignment is plotted and stationed.

o (D

Ll =

T TD— o

e
Lo 2 ~
: Ak
Ehe )
r A
s aP
B " - ‘f('f’j-
LI S
A = b A%
B = . Q)
I = a
L = v
T = R
r_‘ — ",
e e
L =i ¢
0 o
|_.! -
= 2
PC
T
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HORIZONTAL GEOMETRY Plotting and Stationing Alignments

W)

LAB ll: Horizontal Geometry

1.
2.

Sxniaining 10frasiracs

Copy the file JOBSR4.GPK from 101000\SRV folder.

In RWD-ALI-001.DGN, reference the files SRV-ALI-001.DGN and SRV-TOPO-001.DGN from
the 101000\SRYV folder.

Set the GPK working directory.

Create the SR 4 Mainline Alignment. Alignment and steps are shown below.

1. Place line from element. See commands below and at a distance of 500’.

- By Angle Lin... —
B <- [Civil Accudra... — » BY ANg
Station | 1053+50.0001& Skew rov
Element XMLSR4 & Start Distance |0.0000
Offset 10,0000 -y End Distance | 500.0000
Element @ | Feature »
Feature Definition Mo Feature Definitic ¥
Enter Skew ]
Skew & 4r
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HORIZONTAL GEOMETRY Plotting and Stationing Alignments

2. Use Single Offset Partial to copy parallel alignment XMLSR4 80’ to the right from
approximately station 1078+50 to 1083+25.

4 Single Offset.. —

Offset: 80.0000
Mirror D

Distance
Lock To Start D
[] start Distance |1075+49.6927 R1
Lock ToEnd [ ]
[ ] End Distance |1083+25.3946 R1
[] Length 475.7019

Feature »
Feature Definition | No Feature Definitii v

MName

End Parameters - <Alt> Lock To End

Distance End Distance |1083+253346R1 | |0 ]
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HORIZONTAL GEOMETRY Plotting and Stationing Alignments

3. Place Line from Element — From PT Station 1096+38.307 back 500’.
S By Angle Lin... —

Skew 180°0'0"
Start Distance |0.0000
End Distance |-500.0000

Feature »

Feature Definition |No Feature Definitil

Marme

1075+57.6910
-171.4528

%4
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HORIZONTAL GEOMETRY Plotting and Stationing Alignments

4. Use Arc Between Elements to place the following arcs.

o Arc Between... — m

Trim{Extend |Both b
Radius 1600.0000
Back Offset  |0.0000
Ahead Offset |0.0000

Loop |:|

Back Taper
Method Mone

Back Transition

Type Mone

Ahead Taper
Method Mone

Ahead Transition
Type Mone

Feature

Feature Definition | Mo Feature Definitii ¥
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HORIZONTAL GEOMETRY Plotting and Stationing Alignments

5. Store Complex

3 Create Com... — =

Method Automatic v

Maximum Gap 0.0100

Feature »
Feature Definition |ALIDESIGMML | v
MName ML_SR4

Accept Complex

6. Station 1053+50

} Define St.. —

Start Distance |0.0000
1053+50.0000

Start Station

Start Station Position
Start Distance | [N &
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HORIZONTAL GEOMETRY Plotting and Stationing Alignments

5. Store LR Alignment LR_Tuck.
a) Place Line from Element (From alignment ML_SR4, 90 degrees, and just crossing
alignment

PRy
PPE porTEN

Bs <- [Civil Accudra.. — O Q«
station N TR A
Element M \ / “\‘\ AN r L &ﬁfl
et R\ YN o gl s o
Eement| |8 . N L N\LY <

¢ By Angle Lin.. — & - x

Skew |so00”

[ ] EndDistance 3136915

|
tart Distance |0.(}{}Oﬂl |
|

7= Bentley
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Feature »~
Feature Definition | No Feature Definiti{ ¥ |
Name | | |
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HORIZONTAL GEOMETRY Plotting and Stationing Alignments

b) Place Arc Between Element (1000’ radius)
@ Arc Between.. — O - y

Trim/Extend | Back
Radius 1000.0000
Back Offset 00000
Ahead Offset |0.0000

| -

Loop L]
Back Taper »
Method |None |
Select Construction Sect
Back Transition » Radius | |e
Type None [v] Y. *"5
Ahead Taper ad ©
Method |N0ne |
Ahead Transition »
Type |None |
Feature »
Feature Definition  No Feature Definiti{ |
Name | |
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HORIZONTAL GEOMETRY Plotting and Stationing Alignments

c) Store Complex with the Name LR_Tuck

Y CreateC.. — O

Method Automatic

Maximum Gap 0.0100

Feature

~
Feature Definition | ALIDESIGN L| ¥ |
MName LR_Tuck

\I'\.'

el

.‘Df{?)
VY

\|Locate First Element |

" Complex Element
8 Interval

Mo Active Profile
Level: Default

d) Station Beginning - 10+00

BK N 26713737 ggp~
AH N 35° g 41 3547 |y
PC 2+ge.2p4

PT 3+539.519

¢ Definest. — &

Start Station | 10+00.0000

[Start Station Position |
Start Distance &

99
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HORIZONTAL GEOMETRY Plotting and Stationing Alignments

Finished LR

4 N 26° 137 37.8827 w
AH N 35° @@’ 41.3547
. PC 12+06.24
APT 13+59.519
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HORIZONTAL GEOMETRY

6. View the Horizontal Geometry Reports for both ML_SR4 and LR_Tuck.

“ Analysis & Reporting

HE=aA

Blzyy s 7%

ﬁ Horizontal Geometry Reg_w E‘

Alignment Name: ML_SR4

Alignment Description:

Alignment Style: ALI DESIGN ML

Element: Linear
POB ()
PC ()
Tangential Direction:
Tangential Length:

Element: Circular

PC ()
Pl ()
CcC ()
PT ()
Radius:

Delta:

Degree of Curvature (Arc):
Length:

Tangent:

Chord:

Middle Ordinate:
External:

Tangent Direction:
Radial Direction:
Chord Direction:
Radial Direction:

Tangent Direction:

= Beniley
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Station Northing Easting
105+350.0000 R1 1874487 0382 740504 4803
106+037 5615 R1 1874863.5223 741079.8068

[N 56°47'59.7334" E |——
6875615
106+037 5615 R1 1874863.5223 741079.8068
106+733.6690 R1 1875244 6859 741662 2841

107+399.4597 R1
2670.0000
29°13'30.3566" Right
2°08'45.2582"
1361.8981
696.1074
1347.1822
86.3640
89.2509

IN 56°47'59.7334" E |——

5 33°12'00.2666" E
N 71°24'44 117" E

S 3°68'29.9100" E
N 86°01'30.0900" E

1872629.3635
1875292.9406

Check Bearings to
ensure no kinks.

742541.8035
742356.7170



HORIZONTAL GEOMETRY

ML_SR4 continued:
Element: Linear
PT ()
PC @]
Tangential Direction:
Tangential Length:

Element: Circular

PC ()
Pl ()
CcC ()
PT ()
Radius:

Delta:

Degree of Curvature (Arc):
Length:

Tangent:

Chord:

Middle Ordinate:
External:

Tangent Direction:
Radial Direction:
Chord Direction:
Radial Direction:

Tangent Direction:

Check End Station

Element: Linear
PT ()
POE ()
Tangential Direction:
Tangential Length:

107+399.4597 R1
108+388.3906 R1

[N 86°01'30.0900" E |—
988.9309

108+388.3906 R1
108+700.5299 R1

109+004.9254 R1
1600.0000
22°04'40.8995" Left
3°34'51.5504"
616.5348
312.1393
612.7276
29.6048
30.1629

[N 86°01'30.0900" E f—t

S 3°58'29.9100" E
N 74°59'09.6402" E
S 26°03'10.8095" E

| N 63°56'49.1905" E

109+004.9254 R1
109+599.5157 R1
N 63°56'49.1905" E
594.5903

7. Create and enter the file RWD-EP-001.DGN
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Reference the file RWD-ALI-001.DGN
9. Use Single Offset Entire Element to create Proposed Edge of Pavement for both
alignments LR_SR4 (14’ from CL) and LR_Tuck (12’ from CL).

1875292.9406
1875361.4941

1875361.4941
1875383.1318
1876957.6451
1875520.2241

Check Bearings

Check Bearings

1875520.2241
1875781.3696

Plotting and Stationing Alignments

742356.7170
743343.2690

743343.2690
743654 .6574
743232.3558
743935.0796

743935.0796
7444692525



TERRAIN MODELS Section Overview

7. TERRAIN MODELS

7.1 Section Overview

With the implementation of version SS3, MicroStation created a new element type called
Terrain. For GEOPAK users, the terrain is the intended replacement of the .TIN file.
When processing survey, the terrain is created automatically based on certain Pcode
features being assigned to be included in terrain creation.

This section is intended to introduce the user to terrains and basically shows detailed
steps of the tools needed to make a TIN or terrain available for vertical geometry and
corridor modeling work with a brief overview of other terrain model tools.

dh Terrain Model = A

Create Tools Q&I’E‘ﬂﬁ&%ﬂ&lém
Edit Tools Wl A2 ﬁqﬁ%h %

Analyze Tools E 7 = 3+ M A

Reporting R Ay 2 & W 5

7.2 SectionPrerequisites

e MicroStation Fundamentals
e Knowledge of surveying principals
e Basics of Horizontal Geometry

7.3 Section Objectives

After completing this section, you will be able to:

1) Import a TIN file as a Terrain.

2) Make a Terrain Active.

3) View Triangles and Contours.

4) Exporta Terrain as a TIN or XML.

5) Have a good understanding of all the terrain tools available.
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TERRAIN MODELS Terrain Menu

7.4 Terrain Menu

Below is the Terrain Model menu. Those identified by a maroon description are more often
used in design processes.

¥ Terrain Model mERA
CresteTools AR =BPRAMA L L &

Edit Tools Wahlmm R

Analyze Tools E " = 3o B B

Reporting R A &1 & ¥ &

7.4.1 Create Tools

Creates a terrain model by importing from an external
% file. Numerous file formats are supported such as USGS
1 Create from File DEM, DTED, Lidar (*.las), and native products (InRoads,
GEOPAK, and MX).

% Creates a terrain model by importing from an ASClII file
==/ Create Terrain Model from ASCII File type using a user customizable format files.

This is the method used to create Design Terrains from

mnsn Corridor Models. Filters have been set up to basically
= %1 Create Terrain Model by Graphical search for specific symbology and then create the “Top
Filter Dirt” or “Finished Grade” terrains. This tool is discussed

in detail in the AMG section of this document.

% Creates a terrain model from MicroStation Point Cloud
Create from Point Cloud data.

@ Creates a terrain model from 3D graphical elements.
Create from Elements This tool is used quite frequently in Civil Cell
construction.

Creates a new Complex terrain model by merging or
Create Complex Terrain Model appending multiple terrain models. This process is
used in the design process in phased construction
processes.

% Creates a terrain model by clipping an existing terrain
Create Clipped Terrain Model model and providing an optional horizontal or vertical
offset.

% Creates a new terrain model by the difference between
Create Delta Terrain Model 2 terrain models or a terrain model and a plane
(elevation).

A Create Terrain by Text Interpolation Creates a terrain model from 2D graphics which also
contain an elevation label.

% Creates a terrain model from user-specified points in a
Create Corridor Alternate Surface corridor model along any given path.
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TERRAIN MODELS

7.4.2 Edit Tools

Terrain Menu

48 set Active Terrain Model

Sets the active terrain model file. The active terrain model
is the model which is displayed by default in profile models
and is the default target for corridor modeler.

% Add Features

Adds more features into the terrain that was created using
the create commands. Example, create the terrain from
break lines, then add points. Used more often in Civil Cell
creation.

A2 Remove Features

Removes elements from a terrain which were added by Add
Features or Create from Elements. Used more often in Civil
Cell creation.

% Edit Complex Terrain Model

Edits a complex terrain by changing the order of merging,
change merge or append methods and add or remove
component terrain models

=~ Change Feature Type

Changes the terrain attribute of an element in a terrain
model. For example, change a break line to a void.

% Edit Terrain Model
|BElER £ BB ER BE

Opens tool settings with several simple editing tools;
delete, insert and move vertex, delete triangles, and swap
lines.

+ :3 Create Terrain Model Boundary

Allows the extraction of implied or stored boundaries from
terrains with the ability to edit and rule the boundary.

Z_h Remove Terrain Model Boundary

Removes a boundary element from an un-ruled terrain
model.
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TERRAIN MODELS

7.4.3 Analysis

72, Analyze Volumes

¢
1 Analyze Point

0 Analyze Between Points

43, Analyze Trace Slope

3

v

Analyze Pond

Create Cut and Fill Volumes

Analyze Point
. Analyze Point

Display Settings
Display Contours \l:
Display Contours only in View ]
Display Slope |
Display Triangle v

F’ Hantlai)
J =l JRLl—0

Sentainiag 10frastracture

Terrain Menu

Calculates volume between 2 terrain models or a terrain
model and plane (elevation). Capable of processing in an
area (fence) or multiple areas and computing the volumes
over a range of elevations. Cut and fill factors are also
options. Used to calculate surface to surface earthwork.
The tool is detailed in the Earthwork section of this
document.

Reports information about a user-specified point location in
a terrain model (elevation, slope, contour, slope direction).

Reports information between 2 point locations on a terrain
model (elevation difference, length and slope).

Traces along a surface either following a user-specified
slope value or the steepest slope. Can trace upstream or
downstream.

Analyzes terrain model for ponds (low point) located via a
data point location on a terrain model (volume, area max
depth).

Calculates cut and fill volumes between two surfaces,
usually an existing a terrain and a surface (terrain or mesh)
and creates a 3D mesh solid with volume attributes.

Elevation=423 7506
Slope=0.7009%
Aspect=66"32 8373

106



mk:@MSITStore:C:%5CPROGRA%7E2%5CBentley%5CPOWERG%7E1%5CDOCUME%7E1%5CCIVIL_%7E1.CHM::/GUID-601A8843-0E88-44F7-5822-528D63D622C1.html
mk:@MSITStore:C:%5CPROGRA%7E2%5CBentley%5CPOWERG%7E1%5CDOCUME%7E1%5CCIVIL_%7E1.CHM::/GUID-1517115C-5040-8A07-1B4E-1A2A2A3A1DD5.html
mk:@MSITStore:C:%5CPROGRA%7E2%5CBentley%5CPOWERG%7E1%5CDOCUME%7E1%5CCIVIL_%7E1.CHM::/GUID-F4B5C9BF-D03E-75A4-8F3B-9F7514549AAF.html
mk:@MSITStore:C:%5CPROGRA%7E2%5CBentley%5CPOWERG%7E1%5CDOCUME%7E1%5CCIVIL_%7E1.CHM::/GUID-BB96D1F2-9E36-4089-91AC-6CD3A877E58B.html
mk:@MSITStore:C:%5CPROGRA%7E2%5CBentley%5CPOWERG%7E1%5CDOCUME%7E1%5CCIVIL_%7E1.CHM::/GUID-ACB8C2EF-4CA7-2908-F87A-663C8DCA8001.html
mk:@MSITStore:C:%5CPROGRA%7E2%5CBentley%5CPOWERG%7E1%5CDOCUME%7E1%5CCIVIL_%7E1.CHM::/GUID-1BA54D98-A61D-409D-AEB9-2125B965A38D.html#GUID-1BA54D98-A61D-409D-AEB9-2125B965A38D

TERRAIN MODELS Importing a TIN file

7.4.4 Miscellaneous

% Reports crossing features in a terrain model.
=) Report Crossing Features

@ Reports duplicate points in a terrain model.
11 Report Conflicting Points

Build, modify or review graphical filters and filter groups
~+ %] Graphical Filter Manager used as search parameters for Select by Filter and Create
Terrain Model by Graphical Filter tools.

=2 Export to File Exports the terrain model to the specified file format, i.e.,
LandXML or native product (GEOPAK TIN, InRoads DTM,
MX FIL).

\\.‘f-;/ Places additional contour labels to supplement those

Jis

~~ Label Terrain Contours placed automatically by the terrain model element. For
example, add contour labels in locations where the
automatic labels are not present.

255" Label Terrain Spots Places spot elevation labels.

7.5 Importing a TIN file

If a TIN is submitted with the survey:

1) In a DGN file created from a 3D seed file, choose the Create From File button on the
Terrain Model menu.

dabahd 4 CETL

ggléj&

2) Choose the TIN file.
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TERRAIN MODELS Importing a TIN file

3) Choose 3d-x-ground as the feature definition and select Import.

:; Import Terrain Model(s)

i x EH .—Dptions

..... Terrain Models

Append to exizting Temain Model T

Terain Madel to append ta I

Source File Units IU rkhion LI
Feature Definition ISD-X-GFEDUND ;I
Create Features I

Geographical Coordinate Systems

Source |N ahe D

Source Description I

Source Urits I

T et [FimmsarFr ==l

Irnpaort |

Divkbotelerhgeopakicortidor modelinghstepshNC-2Lane-OpenShoulder-553extin

4) Close the dialog above and fit view to see the TIN.
Notes:
e Only the boundary is displayed initially.
e You can rename the model after to Import by going to Terrain Properties on the
context menu.

5) Reference the DGN file containing the terrain to any DGN file that needs access to the
terrain (AL, Corridor, etc.) and make it active as described below.
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TERRAIN MODELS Set as Active Terrain Model

7.6 Set as Active Terrain Model

To set a Terrain Model as Active (so GEOPAK will know what to cut a profile from, what to
target with corridor end conditions, etc.), from the context menu, set it as the Active Terrain

Model.

1) Data point the TIN and a context menu should appear. Choose Set Active.

Set Az Active Terrain Model

2) Once you select Set Active in a 2d DGN file, a Default-3d model is created.
3) Open View 5 and open the Default-3d model.

B View 5, Default
BiEas-ARQRNEHY O BHHLE

View Number: 5 2 B

[ Presentation BEEA
Display Style: (Wireframe Oispiay) - Q
T, ACSTriad [ FastCells
3 Background = Fill

| Boundary Display fH Gnd

C & Level Overrides
> C K Line Styles

Clip Front @Line ‘Weights

% Clip Volume Markers -
@ Constructions Patterns

Default Lighting Tags

lE‘ Dimensions Text

|uuz]| Date Ficlds 4. Text Nodes
X' Displayset @Transparenc‘,‘
Global Brightness: ﬁ 1
E view Setup ~
Saved Views: |Select . - Q
Models: Default [+]
Model Name
I Default
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TERRAIN MODELS Triangle Display

4) When the Default-3d model was created, it was referenced to the Default model. It is
good practice to turn this reference file off. Select View 1, open the ref. dialog and turn
off display for the Default-3d model.

Ta View 1, Default [Foo|[-E- ]3] | = ViewS - Top, Default-3D
E-a@u-AQRREHY O BEEHLE B-@u-ARQREYO VEG|HTLE

( REfErEnCES (1 of 1 unigue, 0 displayed)

Tools  Settings

E-lBge £¢96R° 80 07D 10 @ ik foe_)

” St ¥ (3 Fie Name Model Dlescription Logical Oriertation Presertation [3] .J
|‘ 1 Temainx-378.dgn Defaut-3D Ref Wirgframe

7.7 Triangle Display

1) Choose, then hover over the terrain boundary and choose Properties from the context
menu.
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TERRAIN MODELS Working with a Terrain Model

2) Turn ON Triangles. _

Fisture Hame

EX
Feature Definstion 3d-X-GROUND

Note: You have to be in the DGN that contains the terrain to perform this process.

7.8 Working with a Terrain Model

In lieu of a TIN being submitted with the survey, just reference in the DGN file containing the
terrain model and Set Active.

7.9 Viewing Contours, Flow Arrows, etc.

1) Choose Properties from the context menu.
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TERRAIN MODELS Viewing Contours, Flow Arrows, etc.

2) Turn on Contours.

Triangles
Triangle Yertices

Flow Aurows i3

Low Points 1]}

High Pairts OFFf

Boundary On

Spat OFff

Feature Mame ex

Feature Definition 3D-X-GROUND

Overnide Symbology No |

Notes:
e Onthe dialog above, you can also display flow arrows, low points, etc.
e Contour interval can be controlled by going to Element Information and changing the
major and/or minor intervals:

.-_\.,”:';,,. v;,.. *}1;3*\[) q
SIRAl & =R Z A R

BB o~z 0~ |= b~
t ) Element Information — I:I
ﬂlﬁ k Selection (1)
= =4 Terrain Model: XTerrain
. # Calculated Features Display

.82 Major Contours
..x~ Minor Contours

High Points
+- %% Source Features Display
=2 Survey Generated

Contours b
‘ Max Slope Option None

Max Slope Value 0

Contour Label Precision 0

Smoothing factor 5

Smoothing None

Maijor Interval 1.0000 2)

Minor Interval 0.5000
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TERRAIN MODELS

7.10 Other Context Tools

Other Context Tools
7.10.1 Context - Export

Export to another format (from the context menu).

&3 InRoads DTM

&fa GEOPAK TIM

A | andXML

7.10.2 Context - Update from Source

changed TIN.

If the TIN has been changed, you will need to update the Terrain in the DGN file from the

ﬁﬁh From File : c:\projects\471\EX.TIN
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VERTICAL GEOMETRY Section Overview

8. VERTICAL GEOMETRY

8.1 Section Overview

This section will cover all tools related to creating and working with profiles with OpenRoads.

8.2 SectionPrerequisites

e MicroStation Fundamentals
e Knowledge of surveying principals
e Vertical Geometry Basics

8.3 Section Objectives

After completing this Section, you will be able to:

1) Open a Profile View

2) Create and name an existing profile from a terrain along a Horizontal Alignment.
3) Basic Vertical Geometry commands.

4) Import and Export profiles to the GPK.

5) Annotate Profiles

8.4 The Profile View

8.4.1 Overview

Users can open a profile view (MicroStation View) of every horizontal element created as
long as:

1) Thereis a terrain active.

2) You are in the same DGN that the horizontal element exists.
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VERTICAL GEOMETRY The Profile View

8.4.2 Steps
1) Inthe file containing the Horizontal Alignment (RWD-ALI-001.DGN) and with the file
containing the terrain referenced (SRV-TOPO-001.DGN), from the context menu (Select
and then hover over the element) choose the Make Active command.

Terrain

PES, cpla o)

1 {P PED |Set;115 Active Terrain Model

2) Choose and then hover over the Horizontal Alignment you wish to see a profile of and
then choose the Open Profile Model command.

FE % = ] X

| Open Profile Model i
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VERTICAL GEOMETRY

3)
4)

5)

3

Bentley

Sentainiag 10frastracture

The Profile View

You are then prompted to Select or Open View.

|Select or Open View |

Select a view (any view) from MicroStation’s Views.

View Toggles
ol i3|4|5|e|7\a B | Oo®@ L AM i JHE S @ ¥ 2 X

Once the view is Open, DP (Left Click) in the view and the view presents the profile of the
chosen horizontal element.

u View 2, Profile - XMLSR4
B - ARRREEE NBE | H -
L1 W1V oy

@ -8 - i -[@ Defa

(= O |

580-
560-
5404
520+
500+
480+
4601
440
420+
400+
380+
360+

This view is like most MicroStation views in the fact you can Zoom In/Out, Fit, etc. It also
shows the datum elevations and stations.
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3

The Profile View

6) Choose the profile element and from the context menu, choose Properties.

L L s 2 e 2 X

7) Enter a profile name for the existing profile.

] View 2, Profile - SR4 = Eol <
-2 - ARQREEBE MBI H -
Ls1 01N gy
580-
560+
5404 Start Point 454 6660,0.0000.0.0000
520 End Paint 479.5929,3984 .1407.0.
Length 4012.0331
500 Delta 3984 1407
Count he0
480+ Paint
4607 Feature Name XP5R4
4404 T g oot ] T ] Feature Definition Temain-X-GROUND
™ b | gy N [ e | =1 } 1 L | 1
420 Vertical Offset 0.0000
400 Haorizontal Offset 0.0000
Start Distance 100+00.0000 R1
380+ End Distance 139+84.1407 R1
Profile Adjustment None
360 Drape Option Triangles
340 Point Selection Al
3204

A A O R A A A S A AT S S SIS S

PP PFP PP PP SLS

B W W " 3 WY W W
SRS R ORGSR AR IR IR RIS
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VERTICAL GEOMETRY Civil AccuDraw for Profiles

8.5 Civil AccuDraw for Profiles

The basics of Civil AccuDraw and how to invoke and use related to Horizontal alignments was
discussed in the Horizontal Geometry section of this document. How to use it related to the
profile view is discussed below.

1) Toggle on Civil AccuDraw.

2) Choose the view by selecting the view.

3) Scroll to see Civil AccuDraw automatically reporting Station and Elevation as you move
your cursor.

n View 2, Profile - SR4 e[ S|
BE-g-r A qREHEBEE "EE &

LN 1N gy |

580~ B <- _[Civil Accudr.. = F

560+ Station |112+06.0305 R

540+ Element |SR4 -

520 z 440 6510

500+

480H el

460+ |

44(H

4204 Ik __ErterStartF':-irtl N T AT T

400+

380+

360+

340+

SED—MMM'\JM'\J R AR B k] SR G ] ] G R k] k] ] ]
L ELILEL O L& & & &

PE PSP fﬁxfé’ PP PSPPI PSP PSS
N
b

» » L R » M
OGN N SRR I R
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VERTICAL GEOMETRY

3

Civil AccuDraw for Profiles

4) As with Horizontal Geometry, choose a command and then key in and tab through
station and elevation to lock them to perform that command on the user provided

station and elevation.

n View 2, Profile - SR4 ||
B - ~ A ] QR @|-|ﬂ|@mm|m|.

580 o Clwl Accudr.. = O

560+ Station | [FEZIIEE S

5404 Element |SR4 &

520- z 4400000 ||@

500+

480+ | 4 :
460+ 11

440- m et [ HH .

4204 I r [Enter Start Point || |

400+

380

360+

340
n%ﬂ@@@ﬂ@@@@%@@#@@@ﬁ#ﬁ&
SIS N SO S SN S S S S S S S M SN S S SN S S S
Wﬁ§§§§ﬁﬁ@@@&@&ﬁ§&““§ﬁ
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VERTICAL GEOMETRY Vertical Profile Commands

8.6 Vertical Profile Commands

8.6.1 Overview and Commands

Vertical Geometry (profiles) commands are listed below.

BHH vertical Geometry H
I@Ilﬂi -~ Lt [+ ID 1—_ o, |+ MAIM - Open Profile View, Set active Profile (Design), etc.
el YA LINE - PLace Line commands
—
|— &\ £ CURVE - Place curve commands
I | S—
v Wy d ' Ay = COMPLEX - Create complex, etc.

PLULE IS = & [ |® DEFINE ELEMENT PROFILES - 3D related commands
Many of these commands are also shown on the pulldown menu in the Profile View. _
n View 2, Profile - XMLSR4 | ]

B-2-ARQREEBEE OB H[.]
U & 1 Quick Profie From Surface
580H [~ |2 Profile Line Between Points
560 = 3 Profile Line To Blement

[ 4 Profile Line From Element
540+ B 5 Profie Line Between Bements
5204 |~ & Profile Curve Between Paoints
500 =% 7 Profile Curve To Blement

#z 8 Profile Curve From Blement
4801 ¥ 9 Profile Curve Between Blements
4604 =~ 0 Profile Complex By Elements
440- 4 LR '/ @ Profie Complex By VFPI

b } ri W Define Profiles By BestFit
420 tZ E Profile Insert Curve
400H |~ B Profile Reverse Transition
380+ == Cpen as ToolBox
360+
340+
320_'\]'\1-\]'\] [P P RN BN B (R (RN BN
?—Q—Q—%Q-Q-Q—Q—Q—%Q-Q—Q—Q—Q—Q-Q-Q—Q—Q—Q—

BN S M S S SN M S S S SN S S S S SN S S S
5‘&"’-&""»55"».55%\ "'“\ . *3‘{19»& ,g?r&ﬁ,;@{éh@,g%@h@
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VERTICAL GEOMETRY

@ Open Profile Model

‘i, Set Active Profile

L Profile From Surface

i - Quick Profile From Surface

..I'\-.\
[— Project Profile To Element

i}
L Project Profile Range To
Element

= Project Extended Profile

I place Profile Intersection
Point

22— Pprofile Report

b Profile Line Between
Points

F)
——Profile Line To Element

“a
—— Profile Line From Element

Il Profile Line Between

Elements

Sentainiag 10frastracture

Vertical Profile Commands

Generates a View that presents a desired feature in profile thus enabling the
Vertical Geometry tools to interact with the chosen feature.

Designates which of potentially several profile elements will drive the 3D
model. The result is the creation of a 3D spline in the 3D model representing
the combination of the Horizontal alignment plus the Design profile.

Generates a profile whose elevations are determined by draping onto a
surface. The surface may be a terrain model, a mesh, or mesh solid.

Generates a profile of a civil horizontal element by draping onto a surface
(terrain model, a mesh, or mesh solid).

Shows one element's profile in the Profile View of another element.

Shows a portion of one elements profile in the profile space of another
element.

Shows, in an element's profile view, the profiles of adjacent elements.

Indicates in a Profile View where one element crosses another. The point is
placed at the station and elevation of the intersected element. The
intersected element must have a designated active profile.

Creates an XML report data file that includes information about the selected
vertical alighnments. To run this command the user is prompted to select one
or more vertical elements from a long section view.

Constructs a profile line, between two user-defined points.

Constructs a profile line, at a delta slope, from a designated location to a
reference element.

Constructs a profile line, at a delta slope, from a reference element to a
designated location.

Constructs a profile line between two previously placed profile curves.
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VERTICAL GEOMETRY

[C

Profile Curve Between
Points

B

—Profile Curve To Element

1=, profile Curve From
Element

@. Profile Curve Between
Elements

I~ profile Complex By
Elements

l/—\i Profile Complex BY VPI

Define Profiles By Best Fit

Append Profile Element

<
Profile Insert Curve
[\~

Profile Reverse Transition

-3-

Profile Offset Transition
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T
Sentainiag 10frastracture

L

Vertical Profile Commands

Constructs a vertical curve between designated points.

Constructs a vertical curve from a designated point to an element.

Constructs a vertical curve between an existing element and a point you will
designate.

Constructs a vertical curve between two designated elements.

Constructs a complex profile element from previously placed elements.

Constructs a profile complex defined by vertical points of intersection (VPI).

Construct a profile complex defined by best fitting through a selected profile.

Inserts a vertical curve into a profile element.

Appends additional elements to a previously established complex element.

Constructs reverse curves between previously drawn elements with an

optional tangent length between the two curves.

Constructs profile elements at an offset from a base element. The base
element may be a line, arc, spiral, or complex.

122



mk:@MSITStore:C:%5CPROGRA%7E2%5CBentley%5CPOWERG%7E1%5CDOCUME%7E1%5CCIVIL_%7E1.CHM::/GUID-A65075EC-6A42-B728-3F69-C3D93C0AD586.html#GUID-A65075EC-6A42-B728-3F69-C3D93C0AD586
mk:@MSITStore:C:%5CPROGRA%7E2%5CBentley%5CPOWERG%7E1%5CDOCUME%7E1%5CCIVIL_%7E1.CHM::/GUID-A65075EC-6A42-B728-3F69-C3D93C0AD586.html#GUID-A65075EC-6A42-B728-3F69-C3D93C0AD586
mk:@MSITStore:C:%5CPROGRA%7E2%5CBentley%5CPOWERG%7E1%5CDOCUME%7E1%5CCIVIL_%7E1.CHM::/GUID-44A9DB43-C375-4982-08CB-B489E134AF31.html#GUID-44A9DB43-C375-4982-08CB-B489E134AF31
mk:@MSITStore:C:%5CPROGRA%7E2%5CBentley%5CPOWERG%7E1%5CDOCUME%7E1%5CCIVIL_%7E1.CHM::/GUID-258EE415-19D6-960B-325B-6A7305051D43.html#GUID-258EE415-19D6-960B-325B-6A7305051D43
mk:@MSITStore:C:%5CPROGRA%7E2%5CBentley%5CPOWERG%7E1%5CDOCUME%7E1%5CCIVIL_%7E1.CHM::/GUID-258EE415-19D6-960B-325B-6A7305051D43.html#GUID-258EE415-19D6-960B-325B-6A7305051D43
mk:@MSITStore:C:%5CPROGRA%7E2%5CBentley%5CPOWERG%7E1%5CDOCUME%7E1%5CCIVIL_%7E1.CHM::/GUID-A98C541F-CC0F-9A22-46C2-A7DF6A678B76.html#GUID-A98C541F-CC0F-9A22-46C2-A7DF6A678B76
mk:@MSITStore:C:%5CPROGRA%7E2%5CBentley%5CPOWERG%7E1%5CDOCUME%7E1%5CCIVIL_%7E1.CHM::/GUID-A98C541F-CC0F-9A22-46C2-A7DF6A678B76.html#GUID-A98C541F-CC0F-9A22-46C2-A7DF6A678B76
mk:@MSITStore:C:%5CPROGRA%7E2%5CBentley%5CPOWERG%7E1%5CDOCUME%7E1%5CCIVIL_%7E1.CHM::/GUID-B3440727-764B-2D72-35D9-5E5DD82F4326.html#GUID-B3440727-764B-2D72-35D9-5E5DD82F4326
mk:@MSITStore:C:%5CPROGRA%7E2%5CBentley%5CPOWERG%7E1%5CDOCUME%7E1%5CCIVIL_%7E1.CHM::/GUID-B3440727-764B-2D72-35D9-5E5DD82F4326.html#GUID-B3440727-764B-2D72-35D9-5E5DD82F4326
mk:@MSITStore:C:%5CPROGRA%7E2%5CBentley%5CPOWERG%7E1%5CDOCUME%7E1%5CCIVIL_%7E1.CHM::/GUID-DC464157-1F71-B888-0DF0-EE2A0EFB4B19.html
mk:@MSITStore:C:%5CPROGRA%7E2%5CBentley%5CPOWERG%7E1%5CDOCUME%7E1%5CCIVIL_%7E1.CHM::/GUID-CD6F4650-43FA-68AE-D820-17B0FC595A24.html#GUID-CD6F4650-43FA-68AE-D820-17B0FC595A24
mk:@MSITStore:C:%5CPROGRA%7E2%5CBentley%5CPOWERG%7E1%5CDOCUME%7E1%5CCIVIL_%7E1.CHM::/GUID-7A3E7E20-EC2A-7EA4-7E53-980D9542F494.html
mk:@MSITStore:C:%5CPROGRA%7E2%5CBentley%5CPOWERG%7E1%5CDOCUME%7E1%5CCIVIL_%7E1.CHM::/GUID-7B3AE898-8B20-8EF5-946F-B9D77ECA79B7.html
mk:@MSITStore:C:%5CPROGRA%7E2%5CBentley%5CPOWERG%7E1%5CDOCUME%7E1%5CCIVIL_%7E1.CHM::/GUID-2562F0EB-E881-31CF-7073-99315E969CC7.html#GUID-2562F0EB-E881-31CF-7073-99315E969CC7
mk:@MSITStore:C:%5CPROGRA%7E2%5CBentley%5CPOWERG%7E1%5CDOCUME%7E1%5CCIVIL_%7E1.CHM::/GUID-F223AD3E-127B-820C-1AA2-BD42A4A696DB.html

VERTICAL GEOMETRY

L
—— Quick Profile Transition

=- profile By Constant
Elevation

== profile By Slope From Point

L= profile By Slope From
Element

‘L Profile By Variable Slope
From Element

=
‘_I‘ Profile By Vertical Offset
From Element

2
Profile By 3D Element

¥ Create Civil Rule Feature

Vertical Profile Commands

Defines the profile of an element by matching the slope and elevation of
adjoining elements. Depending on the configuration of adjacent elements,
either a single crest/sag curve is created or a reverse transition.

Defines a flat profile at a given elevation for the entire element.

Defines a profile of an element by computing a slope from a 3D point.

Defines an element's profile by projecting a fixed slope from another element
with a design profile.

Defines an elements profile by projecting a variable slope from another
element with a design profile. This command differs from the Profile by Slope
command only in the fact that you have additional options. Specifically, you
can define a range instead of the entire element, and there are multiple
methods of slope rather than fixed slope alone.

Defines the profile of an element based on a vertical offset. The results are
similar to Profile by Variable Slope command, except that, instead of
transitioning two slopes, two vertical offsets are used.

Produces a profile (in profile space) from a 3D element in the drawing.

Assigns Civil Geometry rules to elements created by tools other than civil
geometry commands.

8.6.2 Creating a Design Profile

The process to create proposed profiles is similar to the process of creating horizontal
alignments. Create the connecting lines and curves that will make up the profile and then
choose the Profile Complex By Elements command shown above. Civil AccuDraw can also
be used in this process. Use of these place line and curve commands and the process of
complexing to create the profile is shown in the lab for this section.
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VERTICAL GEOMETRY Vertical Profile Commands

8.6.3 Make Active

An alignment can have one Active Profile which is generally the design profile. Prior to
creating a corridor, an alignment must have an active profile to know what elevation to place
the templates. This command can be accessed via the context menu of a profile view
element as shown below.

O <ot A5 Active Profile

8.6.4 Project Slope commands

ERE AN ST .V

Project Slope commands are generally used to create profiles for elements used as
references for Civil Cell placement. An example of this are elements created to represent
edge of pavement for intersection cell placement. This profile edge of pavement is required
as a reference of the intersection cell along with a profiled LR centerline. The edge of
pavement is profiled from the mainline alignment by projecting the Superelevation slope(s)
toit. This process is demonstrated in the Civil Cell -> Intersection area but discussed here
since these Project Slope commands are under the Vertical category.

124

F’w D2 Aanmtlan
.J W= Lwy L - b

Sentainiag 10frastracture




VERTICAL GEOMETRY Locating Crossing Roads

8.7 Locating Crossing Roads

1) Open a Profile View for your mainline alignment.
2) Locate the crossing alignments in your profile view by using the Vertical Geometry command
Profile Intersection Point.

a) Choose the command below.
|civil MDOT =X

|-.;:— Civil MDOT - |

230 Civil AccuDraw L
~ Analysis & Reporti... W
ELﬁ_ General Geometry W
. Horizontal Geomet...
HH vertical... mm = mm *

BB |45 & X[}

| Profile Intersection Point I
—BEE,
P b [ b

v
b) Select the ML alignment when prompted to Locate Element to Show Intersection.
c) Select a crossing route when prompted to Locate Element Which Intersects.
d) A Construction line is drawn in the profile view for the local rd.

LOCAL RD.

e) Contmue choosmg crossing routes that mtersect |
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VERTICAL GEOMETRY Generating Kick-Off Grades

8.8 Generating Kick-Off Grades

8.8.1 Perquisites

1) ATerrain referenced to an alignment DGN file.
2) Analignmentin the DGN you are in.
3) Primary alignment Grade set, Corridor created, Superelevation applied.

8.8.2 Steps

1) Open a profile model for a secondary route (i.e. local rd.)
2) Choose the Profile from Surface tool.

BH vertical... mm = mm &

HE :':,_Dp £ o f
P

| Profile From Surfac
I--l \P

= @, 6,
¢ P o i |3

¥
3) Follow prompts:
a) Locate First Element to Profile — Select the crossing rd. (i.e. local rd.)
b) Reset and you will be prompted to Locate Reference Surface — Reset for Active
Terrain Model. Do not reset. In a 3d view, select the pavement area of the corridor
elements and then reset.

0 - ——

Point Selection Al
Profile Adjustment None
Draping Option Triangles
Horizontal Offsets  0.0000
Vertical Offsets  0.0000

Range

g

Lock To Start
Start Distance

Lock To End

3
i

SER

Feature

Name

Element Template

* | Loeate Reference Suriace- Reset for Active
Terrain Model N
2 FINISHED GRADE
. Wl Level: X5_P_FINISHED_GRADE
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VERTICAL GEOMETRY Importing and Exporting Profiles to the GPK

c) Follow the remaining prompts and a profile of the primary route’s pavement will be
plotted on the crossing routes profile.

R ,‘Q"'@@“:,‘Qﬁﬁ@’@ &

#h"%'&? L

8.9 Importing and Exporting Profiles to the GPK

Exporting and importing is discussed in the General Geometry section but steps are shown
below for exporting a profile. Importing is used if you utilize GEOPAK’s older tools to create
the proposed profile. Exporting has to be done for the existing profile and also the
proposed profile if it is created in the profile view. Exporting is required to be able to
annotate the profile. Below are steps showing exporting of an existing profile.

1) Open the General Geometry task.

2) Choose Export.

F

A Survey Processing

ik General Geometry

i‘&@ﬁ@%_l’ﬂ EEE

/)5')
BIPEY

3) As prompted, Choose elements — Reset to Complete.
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VERTICAL GEOMETRY

Importing and Exporting Profiles to the GPK
4) DP (Left Click) the existing profile.
[

View 2, Profile -

[=]
h"’

Locate Elements - Reset To Complete
Active Profile: XPDCH_23

Level: Default

PP P
g 9,

Make sure the profile has a name prior to exporting the profile. Choose
Properties from the profile’s context menu to check
Job Number

5) You are prompted to choose the Job Number.

Ok Cancel

At which point the profile is stored in the GPK.

[]
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VERTICAL GEOMETRY Plotting and Annotating Profiles

6) As stated in the Horizontal Geometry section, open Coordinate Geometry and Navigator

to ensure the profile was stored.
- Navigator(003) - =
Select  Tools
N Fid & B e
Elemert : | Protile 1 (1)
Mame | Feature | Description |
XPDCH_23 oA
< >

8.10 Plotting and Annotating Profiles
We’ll create a new DGN to plot (or annotate) profiles.

1) Create the DGN file RWD-PROFILE-001.DGN (Use the 2D seed DGN file.)

Advanced Document Creation Wizard

Define Document Code e
You should define (generate) unigue document code. £ s
VAl

Document Unique Identifier

Division RWD

Type - |PROFILE v

Optional_Desc -

Seq_No -0 Generate
Next available

RWD-PROFILE-001

["] Show Advanced Generate Options
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VERTICAL GEOMETRY Plotting and Annotating Profiles

2) Enter this DGN file and reference your Alignment and Topo files.
3) Invoke GEOPAK’s Design and Computation Manager.
4) Choose the Profile Type and then choose Draw Plan & Profile.

B« Design and Computation Mana.. = 5

File Edt Settings Favortes Help

&= o hpw_working'\mdot_pwappkebatelerd017. . \rwd-des ddt &

1 Plan

£1 Plan-EX

£13d

3 Alignments

[ Profiles
&y ¥-PRO-100-PP1  {Plan-Pro Shest) (1"=100" Hor. 1"=11
iy X-PRO-100-PP2  {Plan-Pro Shest) (4l VP Blev's & Stz
& X-PRO-100CEL1 (Profile Cell or Entire Profile) (1) Choose
th %-PRO-1000  (Profile Cell or Entire Profile)
dh X-PRO-100-CEL2  (Profile Cell or Entire Profile)
&y X-PRO-20-PP1 {Plan-Pro Sheet) (1"=20" Hor. 1"=5"V
dy X-PRO-20-PP2  (Plan-Pro Sheet) (All VPI Elev's & Sta
dy X-PRO-20CEL1  (Profile Cell or Entire Profile)
&y ¥-PRO-20CEL2  {Profile Cell or Ertire Profils) W

b ¥_PRO-100-CEL1 (Profil.. — E'

Adhoc Attributes Match Paint Text
Mew Blement Only I Draw Plan & Profile I (2)

5) Choose the Job Number when prompted.
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VERTICAL GEOMETRY

6) Choose the profile you wish to
b Draw Plan & Profile

tem: | ¥-PRO-100-CEL1  {Profile Cell or Entire Profile)
¥ | Label Scale: | 100

Element Type: | Profiles
Key-in Points:

Select Profile to Draw

O
O

I\PDCH 23 [ VP! Labels

Horizontal Awis Labels
Vertical Axis Labels

[ V.C. Incremental Blevations
[] VC. Parameters

Grade Labels
K Valuss

[] Bxtemal Lengths

[] Station Equations | No Gaps
[] VPCAVPT Labels

[] Stopping Sight Distances

plot.
- o

4

Plotting and Annotating Profiles

7) Fill out the dialog below and choose DP and then choose the location you want to plot
the profile. This can be anywhere in the DGN file but it should be close and to the right

of the alignments and topo.
e Profile - XPDCH_23

Profile Range
Begin Station:
End Station:
Begin Blevation:
End Bevation:
Maodmum Blevation:
Minimum Elevation:
Plot Settings

otz Scs:

Vertical Scale:
Begin Station:

End Station: | 20+10.839

S G pernert: [T

Profile Reference Paint
Reference Station:

Reference Blevation:
X
¥;

Profile Cel
PGL Chain: | <Select>

Draw Cell at XY

OK

£ Bentley

Sentainiag 10frastracture

0+00.000
20+10.839
400.418
357151
400953
357.151

10
0+00.000

0+00.000
360.000

Identify Cell
Cancel

(1) - Match scale
shown on previous
dialog,

(2) - Enter elev. 40-50
feet lower than
minimum listed
above.

(3) Tag DP.
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VERTICAL GEOMETRY Plotting and Annotating Profiles

8) DP anywhere in the DGN, to the right of the alignments and topo references.

9) Choose the PGL Chain which is the chain the profile was taken from.

s Profile - XPDCH_23

3

Profile Range
Begin Station:

End Station:

Begin Elevation:

End Blevation:

Madimum Blevation:

Minimum Elevation:
Plot Settings

Horizontal Scale:

Vertical Scale:

Beqin Station:

End Station:

Strip Grade Increment:

Profile Refersnce Point

Reference Station:

Reference Elevation:

X

Y:

Profile Cell

0=00.000
20+10.339
400.418
397151
400.959
497151

100

10
0=00.000
20+10.835
350

0+00.000

360.000
7471551228
1875076.33H

PGL Chain:J DCH 22

Draw Cell at XY

oK

Bentley
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~1

Identify Cell

Cancel
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VERTICAL GEOMETRY

10) Select Draw Cell at XY and then select OK to plot profile.

e Profile - XPDCH_23

Profile Range
Begin Station:

End Station:

Beqgin Hevation:

End Blevation:

Maximum Blevation:

Minimum Elevation:
Flot Settings

Horizontal Scale:

Vertical Scale:

Beqin Station:

End Station:

Strip Grade Increment:

Profile Reference Point
Reference Station:

Reference Hevation:

= Beniley

Sentainiag 10frastracture

0+00.000
20+10.839
400.418
397.151
400.555
397.151

100

10
0-=00.000
20+10.839
350

0-=00.000
360.000
7471551228
1878076.3334

Identify Cell

Cancel
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VERTICAL GEOMETRY Plotting and Annotating Profiles

11) The profile plotted.
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VERTICAL GEOMETRY Plotting and Annotating Profiles

LAB IlI:

1. In RWD-ALI-001.dgn, open the profile view of alignment ML_SR4.
2. Go to Profile Properties on the Context menu and change the name of the profile to
XPML_SRA4.
3. Do the same for LR_North (XPLR_North)
4. Export these profiles to the GPK.
5. Open the Profile view for ML_SR4.
6. Choose the command Profile Intersection Point and show the intersection of LR_Tuck
with ML_SR4.
BB vertical Geometry mEE A
BBl o le 2 A2
L 5(-\’ _Q:’ L Profile Intersection Point
View 2, Profile - ML_SR4 B
EJ - AR RIREEE "HEIEHE
-:::: Location of LR
135
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VERTICAL GEOMETRY Plotting and Annotating Profiles

7. Project the existing CL profile to the realigned SR4 alignment. This allows you to see the
existing roadway grade when setting your new grade.

a. Open the XMLSR4 profile view and Set the existing profile active.
View 2, Profile - XMLSR4 B

u,xéQQQM@@@HHML

Set As Active Profile

b. Open the profile view of ML_SR4 and choose the Project Profile to Element
command.

BH vertical Geometry BREEA

BB s b e [Bn b A |12

= P P
| ZA | ~a N ‘ roject Profile To Element

c. You are prompted to choose the element to project which is XMLSR4.
You are prompted to select the plan view element to project onto which is ML_SR4.
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VERTICAL GEOMETRY Plotting and Annotating Profiles

e. The existing CL profile is projected to the realigned SR4.
View 2, Profile - ML_SR4 = =R %™

EJ ot - %QQQDEL@UUML

Projected Profile

T EEFE L PN NS SR S
& R é" é" & & S HHF

S, S o o g W
FEELEES é‘w@‘@éﬂgﬁ” F&E

8. Two other control points for setting the proposed grade is where ML_Sr4 intersects the
existing edge of pavements. To show these two points:

a. Choose MicroStation’s Create Complex Chain command.

Gl AH KDY &
7{ Create Complex Chain | o;/ é‘]
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VERTICAL GEOMETRY Plotting and Annotating Profiles

b. Choose the Existing EP where it crosses ML_SR4 towards the BOP.

Linear Feature - Not available

l Mame: EP1

Feature Definition: EP1

Zone: 1

Terrain Model Attribute: Determine By Feature Definition
Data File Name: SR4_Add_Topo_BOP.cor

Field Book Mame: SR4 Prelim Survey

Creation Type: GeneratedByPointList

Line String
Level: X_TRAMNS_EOP

J Create Complex .. —

Ref: 3 (PW_WORKDIR:d0260386\SRV-TOPO-001.dgn)
Method: | Manual 4 '

Max Gap: | 0.0100
I:' Simplify geometry

DP to accept and then reset to create the element.
c. DP the same for the Existing EP and ML_SR4 intersection towards the EOP.

d. Turn off the TOPO reference and drop this element.
L — ; ] )
W AN EXS e

> Drop Element —

Complex

|:| Dimensions To Geometry s
|:| Line Strings/Shapes

[ ] Multi-ines

Shared Cells To Geometry 4
|:| Text

|:| Application Elements

Note:
e Don’t drop the line_string.
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VERTICAL GEOMETRY Plotting and Annotating Profiles

e. Choose Set Feature Definition from the General Geometry menu and set the

existing EP’s to the feature X-EP.
' Set Featu.. — m

Feature ~
Feature Type Linear v
Feature Definition | X-EP W

Mame X-EP

It general Geometry

gl%ﬂ%?%?@@r,}ﬁ

Z Z o |Set Feature Definition ‘

f. Choose the Profile Intersection command.

H vertical Geometry HHE

f"“_ Y Profile Intersection Point

g. The ML_SR4 and existing EP intersection shown in the ML_SR4 profile view.
View 2, Profile - ML_SR4

EJ#[ AQQQDEL@UUUTL

ML_SR4 / existing EP
intersection

S R
c?é‘faf?«?é‘«s“«s“@“%
x@»&@h"h@ gﬁg?”"
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VERTICAL GEOMETRY Plotting and Annotating Profiles

9. Create the proposed profile PPML_SR4 with the following steps.
1. Use the Profile Offset Transition tool to offset the existing profile 0.125 from the BOP
to station 1055+50.

BB 55 o b (R D - v |2
ANZala s
YY)
v W I 3] @)
LS = = =Y

B4R QIUHBEE DD e

* B <- [Civil Accudra.. — &
- @

480 ML_SR4 K

478+ 4701229 | |

476

474

_

42| ©  Profile Offset

4704 Placement Method | Single Offset —
Offset: End Parameters - <Alt= Lock To End
468
Mirror D 2
‘ ] Distance:End Distan:e| | “}

4567 Distance - ‘

7 lockToset Y] (3) SIS IS e?" V& &SI D

o Start Distance  0.0000 » ‘?x“? Q‘;\Q cﬁ@ é’x.&a;‘;@ @@é’& @@ Y 4§:> é)‘\ 6@ 6\;96\"? ‘\,@
& Lock To End SRS S S S & RS NSS

(] End Distance qu>> oy 1
[] Length S B
E

Feature Igi
Name 5
o

Element Template

Ela1S
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VERTICAL GEOMETRY Plotting and Annotating Profiles

\lfh-?
2. Drop this element with MicroStation’s Drop command. L=£
View 2, Profile - ML_SR4 | B ]

LJ# L\QQQDEL’DUUU}L

Drop Element —

[

omplex
Dimensions To Geometry
Line Strings/Shapes
Multi-lines

Shared Cells To Geometry

Text
Application Elements

DDHDHDH

3. Choose the Profile Line from Element command and place a line tangent to end of
the offset parallel line created above and ending at station 1062+25.

. View 2, Profile - ML_SR4 =
AR RLIKRVHEE "NEIE H e
474.0 = 1 Quick Profile From Surface
[~ 2 Profile Line Between Points
" 2 Profile Line To Element
™4 Profile Line From Element
View 2, Profile - ML_SR4 E=1 o =%

E_| 'ﬂr*’ %QQQ B EE MES S

_[Civil Accudra...
1062+25.000(5
ML_SR4 4
4429533
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VERTICAL GEOMETRY Plotting and Annotating Profiles

4.

6.

Choose the Place Line command and place lines from the previous line placed line
and the following VPI’s.

1084+00, Elevation 439.57

1090425, Elevation 464.07

1094+25, Elevation 487.75

1095+499.5157, Elevation 482.4776

Choose Profile Curve Between Elements.
View 2, Profile - ML_SR4 =

AlE MBI S

o 1  Quick Profile From Surface

1~

Profile Line Between Points

Profile Line To Element

(L

|

Profile Line From Element

Profile Line Between Elements

L=z}

Profile Curve Between Points

|~

Profile Curve To Element

L=

Profile Curve From Element

Profile Curve Between Elements

D> DI w37

L=}

a

@ Profile Curve Bet.. —

Back Vertical Offset 0.0000
Ahead Vertical Offset 0.0000
|:| Vertical Curve Parameter |22 6636

[ ] Length 175.0000
Trim/Extend Both
Vertical Curve Type Parabola hd
Feature »

Name

Element Ternplate Mone hd

Insert the following vertical curves:
1062+25.00 — 1150’

1084+00.00 — 850’

1090+25.00 — 350’

1094+25.00 - 175’
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VERTICAL GEOMETRY Plotting and Annotating Profiles

7. Complex the Proposed Profile.

View 2, Profile - ML SR4 E

%ﬁﬁ@@w\

|=

Quick Profile From Surface

Profile Line Between Points

|ma

[[+]

Profile Line To Element

| b=

Profile Line From Element

Profile Line Between Elements

len

o

Profile Curve Between Points

Profile Curve To Element

Profile Curve From Element

{[==]

|eo

Profile Curve Between Elements

(=]

Profile Complex By Elements

I»]

Profile Complex By VPI

1=

Define Profiles By BestFit

|m

Profile Insert Curve

|3

Profile Reverse Transition

L UARRREDD BRI v B

Open as ToolBox

View 2, Profile - ML_SR4

B ARQRRIVFEE MEm

479.21
@ complex.. — B
Method Automatic N

Maximum Gap 0.0328

Feature -~
MName PPML_SR4

Element Template |MNaone ~

T C
478.3 [Locate First Element |

Line
478.2 Level: ALI_DESIGN_ML

478.1

FE W
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VERTICAL GEOMETRY Plotting and Annotating Profiles

8. Export this profile to the GPK.
9. Review the Profile Report.

==
i
n
?

“ Analysis & Reporting

27 w7
Y2 [bronte report 18, 48, M) B

Below is just the beginning of the report.

Horizontal Alignment: ML_SR4
Horizontal Description:
Horizontal Style: ALI DESIGN ML

Vertical Alignment: PPML_SR4
Vertical Description:
Vertical Style: ALI DESIGN ML

Station Elevation
Element: Linear
POB 105+350.0000 R1 478.4216
PVI 105+351.3301 R1 478.3702
Tangent Grade: -3.8681%
Tangent Length: 1.3301
Element: Linear
PVI 105+351.3301 R1 478.3702
PVI 105+353.0490 R1 478.2961
Tangent Grade: -4.3080%
Tangent Length: 1.7189
Element: Linear
PVI 105+353.0490 R1 478.2961
PVI 105+361.3252 R1 4779764
Tangent Grade: -3.8632%
Tangent Length: 8.2762

Element: Linear
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VERTICAL GEOMETRY

Below is the end of the report.
Element: Symmetrical Parabola

PVC

PVI

PVT

Length:
Entrance Grade:
Exit Grade:
r=(g2-gl1)/L:
K=1I1/(g2-g1)

Middle Ordinate:

Element: Linear
PVT
PVC
Tangent Grade:
Tangent Length:

Element: Symmetrical Parabola
PVC
PVI
PVT
VHIGH
Length:
Entrance Grade:
Exit Grade:
r={(g2-qg1)/L:
K=1/(g2-qg1):
Middle Ordinate:

Element: Linear
PVT
POE
Tangent Grade:
Tangent Length:

10. Create the file RWD-PROFILE-001.DGN

Plotting and Annotating Profiles

107+975.0000 R1 436.8068
108+400.0000 R1 4395700
108+825.0000 R1 450 5471
850.0000
0.6502%
4.7005%
0.4765
209.8593
43035

106+825.0000 RA1 459.5471
109+337.5000 R1 483.6371
4.7005%
512.5000

109+337.5000 R1 483 6371
109+425.0000 R1 4877500
109+512.5000 R1 485.1065
109+444.0300 R1 486.1408
175.0000
4.7005%
-3.0211%
-4.4124
226636
-1.6891

109+512.5000 RA1 485.1065

109+599 5157 R1 482 4776
-3.0211%
87.0157

11. Reference the RWD-ALI-001.DGN file and SRV-TOPO-001.DGN file.
12. To a general area to the right of the alignment and topo area, plot the existing and

proposed profiles for ML_SR4.

13. We'll go through a few more Vertical related lab commands in the Superelevation lab
after placing a corridor and applying Superelevation.

145

= Beniley

Sentainiag 10frastracture




TITLE SHEET CREATION Section Overview

9. TITLE SHEET CREATION

9.1 Section Overview

This section covers the process of creating a MDOT Title Sheet and automatically labeling

portions of it with ProjectWise’s project related attributes and MicroStation’s Tag Sets which
are buried in the sheet cells.

9.2 SectionPrerequisites

¢ MicroStation Fundamentals

9.3 Section Objectives

After completing this Section, you will be able to use Planning Division’s County Map data,
create a Title Sheet, and label FMS #, County, etc. automatically.

9.4 Creating a Title Sheet

9.4.1 Initial Process

1) Create the Title Sheet DGN file. RWD-TITLE-001.DGN

2) Create an alignment file and plot the ML Alignment without PC/PT labels, curve data,
and bearings through D&C Manager with the properly scaled stationing (AS=500) in this
example and this will vary with the length of project and the space to fit this in on the
Title sheet, which requires some trial and error. RWD-ALI-TITLE-002.DGN

3) You also need to plot any other road alignments without any stationing/curve/bearings
unless it is @ major cross-road to the ML alignment.

4) Enter the Title sheet file and reference the ALI DGN file generated for the title scale and
reference the Border DGN file.
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TITLE SHEET CREATION

5) Set the Active Scale to the intended scale.
gy Key-in

Creating a Title Sheet

|AS=5<DD

ME ¥ -

6) Place the Title Sheet.

i Project Explorer = =
Links |b8 Fle | B Survey | < Cvil Model | “8p Civil Standards |
- = X0
| "= MDOT Resources V|E

=~ Microstation Layers

-4 Road Network

‘EI" o

1P D2

- D3

‘EI" 05

1P DB

- D7

-5 Quad Maps

-5 Section Lines

=~ Title Blocks

-7 Tools

7 Update PojectWise
Modify Title Black
D Update Title Block
=1 Cells

-tz TITLENOGPS
TITLENDGI
IS = Double Click
[~ Training

-7 Manuals

MFDATE
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TITLE SHEET CREATION Creating a Title Sheet

9.4.2 Referencing Planning’s County Maps

7) Reference Planning Division’s County Map.
s Attach Reference

Select |

Documents

Folder | [ Marshal v ¢ I
EViMDOT_PW | mdotikeboteler

#a |IE [’ 01- STATEWIDE ..,|..
[C o2-Lra
Name | [~ g3 - sTATE AID
(M| [ As-BULLT PLANS
[lpd | LC7 BENTLEY MNGT
It =0
— [C' cAD_GROUP
Li.-'-]” E: D1 W
£ E: o2 -3
Applicatic Egi v|
[CDs v|
[L7p7
[ PLANNING DIVISION
[Z COUNTY MAPS
1

Selected [ [ Training

" = workspace ti
aME | "™ workspace for Downloads jreen

Extensior
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TITLE SHEET CREATION Title Block integration with ProjectWise

8) Clean up copied or modified text, line styles, etc. as needed.

-

FEINEYIE AROFEOTVEND. BFDAYEATE
UPDATE

[
o
i
i
oms
somy
som

UPDATE

i

9.5 Title Block integration with ProjectWise

Title block integration allows ProjectWise to populate title block information in MicroStation
with Attributes from the Project Directory. Once the administrator has set up title block
integration, tag elements contained within files are automatically populated with data from
the DGN file or from within ProjectWise.

Example of document attributes in ProjectWise are synchronized with the drawing content in
the images below.

Tag Data has been set up for all MDOT standard sheets including the Title, Plan, Plan and
Profile, and Cross-Section.
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TITLE SHEET CREATION Title Block integration with ProjectWise

Steps to fill in the Tag Data (Update Title Block):

1) You'll notice the word Update on the Title sheets in several locations.

C )

PROJECT NOCUPDATE

o>

FMS. CONST. NO.CUPDATE UPDATE s

STATE MAP

2) These tags are updated when you run the Update Title Block command.

I Project Explorer - O
File | ] Survey | < Civil Model | “¥ Civil Standards
IR ¢
"= MDOT Resources v ]

-7 Microstation Layers
=1 Title Blocks
-7 Tools
| LB Update PojectWise
ﬂ Madify 'IEIE: Block
- [y Update Ttie Block | Double Click
-1 Cells
[ Training
-7 Manuals

|
=
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TITLE SHEET CREATION Title Block integration with ProjectWise

Updated Title Sheet

il
(I

PROJECT NO.(BR-0060-03(021),

G s mariace mmmar 73735 FMS. CONST. NO. 102207/30100¢

STATE kP

&ﬂa-:-_

un
L TR L]

Once these tags are placed in the title sheet, attribute exchange commands can be used.

Modify Title Block — Allows the user to invoke and edit PW Attributes while in MicroStation.

" SRV-TITLE-001 iy Project Explorer - o
Y: S . - oy .
General | Security ;. lore Attributes | File Properties | Audit Trail & nks Fie | [ Suvey | < Civil Model | @ Civil Standards
] - % )
External Project Humber Foute Funding Type R X
SP-0060-03(021) 4 v e MDOT Resources =]
Courty District Date : 1’“;?2";:2‘:: Layers
Marshall 2 201510119 "
Design Team Sheet Number Work Sheet Number
Sheet Discription 1D Checked
- [ Training
EH-1 Manuals
Location
SR 4 FROM SR 305 TO MARSHALL C1 {48.7) v
Add_Location
Add_Location2
Sheet Title
Save Undo : : 141
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TITLE SHEET CREATION Title Block integration with ProjectWise

3

Update ProjectWise — Allows user to push any changes from MicroStation to ProjectWise.

T Project Explorer = =

& Links Fle | 5] Survey | < Civil Model | ¥ Civil Standards
i - | 3 Q’E
"L MDOT Resources v

-7 Microstation Layers
-7 Title Blocks

-7 Toals

55 Modify Title Block
i b-559 Update Title Block
H-7 Cells

-~ Training

- Manuals

Note: ProjectWise auto updates the title block every time the DGN file is opened, checked
out or copied out, so the latest attribute information is reflected in the drawing. However
this may be dangerous in a scenario where the DGN is imported into ProjectWise and no
attribution has been filled in yet. The first time that the DGN is opened, all mapped tags will
be removed since these attributes are blank in ProjectWise. Hence, ProjectWise should be
used from the creation of the drawing rather created externally and placed into ProjectWise.

LAB IV: Title Sheet Creation

Title block update

Create the file RWD-ALI-TITLE-002.dgn

Enter this file and plot the alignment MLSR4 through D&C Manager (500 scale)
Create the file RWD-Title-001.dgn

Enter this file and place a Title Sheet Cell.

Reference Planning Division’s District 2 Marshall County Map.

Execute Modify Title Block command

Verify title block in DGN has been updated.

Update Design Team attribute in the properties save and close.

O N A WNPRE
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PLAN AND PROFILE SHEET CREATION AND LABELING TOOLS

10.

Section Overview

PLAN AND PROFILE SHEET CREATION AND LABELING TOOLS

10.1 Section Overview

Plan and Profile labeling and sheet creation with GEOPAK are discussed in this section.

10.2 Section Prerequisites

¢ MicroStation Fundamentals

10.3 Section Objectives

After completing this Section, you will be able to:
1) Use GEOPAK’s Plan and Profile Sheet Labeling application.
2) Label VPI's of a ditch profile.

3) Create Plan and Plan/Profile Sheets with GEOPAK’s Sheet Composition tool.

10.4 Labeling (Plan and Profile)

Annotation or Labeling is still performed by:

Establishing the correct text symbology and size and then using MicroStation’s Place Text or

Place Note tools or GEOPAK’s Plan View Labeling tool.

10.4.1 Place Text and Place Note

3

MDOT-Main

[.':.:J MDOT-Main

& MDOT-Main

@ Ko ]:{fz- x k
A NNV

AL

QoaorR LM /2

]

A A

Bentley
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PLAN AND PROFILE SHEET CREATION AND LABELING TOOLS
Labeling (Plan and Profile)
10.4.2 Plan View Labeler

GEOPAK | Window Subsurface Uity Help SURVEY MDOT |

ProjectWise Organizer .
[ &0 |40 -

| ROAD »|  ROAD Tools _
» View '
S Project Manager
DRAINAGE 3
LANDSCAPE | Active Chain Control
WATER SEWER ¢ | Hement Attributes
IPC AdHoc Attribute Manager
Training
e ~ User Preferences
ivate Map T
Design & Computation Manager
Guantity Manager
| Plans Preparation ¥ | Plan View Labeling
DTM Tools DP Station/Cffset
30 Tools ¥ Draw Transition
{ ]
QL:t'cluss Sections Draw Cell by Feature
. -
LHilties Draw Cell Group by Feature
Help Draw Cell Area by Featurs
Pavemert Markings
Draw Signs
Profile Labeling
Ground Profile
Draw Profiles
Draw Profile Tabular Data
Plan/Praofile Sheet Composition
Tables
&l Plan View Labeler - Style: ..\mdot-plan.lsf -= Unnamed 5tyle = =
Style Files Options Scale  Tools
Text | Params. | Shape | Leader | Rotate | Stdes 12+81.454-
-——d-e-l-i-m-i-t———1-:
Job No.- | 003 Q, (@) Computed Inserts () User Inserts _ac _5q7
Element: Point :
Chain: |DCH_22 - £ Blevation TIN L
] Z Elevation Modeler =
TIM File: Q, Siation @
Partial Station Space Retum
Label Feature Offzet
+ 1 A *@k Offset (+/-) Clear Delimit
A 7] ¥ ¥ offset (A Unis) v Placs Label
12+81 454 i
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PLAN AND PROFILE SHEET CREATION AND LABELING TOOLS
Creating Sheets

10.5 Creating Sheets

This section contains specific instructions of how to use GEOPAK’s Plan and Profile Sheets
application to create the following type sheets:

PLNPRO — Plan Profile Sheet w/ PLNPRO-PLN ONLY — Plan Profile w/o
referenced profile.

= e e
I liee

PLN4 — Plan Sheet, four reference
ports.
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PLAN AND PROFILE SHEET CREATION AND LABELING TOOLS
Creating Sheets

10.5.1 Steps to Create

Note: The steps below refer to a different dataset than what is used by most of this
document (Chain H471 and Profile PP471).

1) In RWD-BORDER-001 or RWD-BORDER-H471-001 (H471 is an optional

description), reference all sheets you want attached to the Plan and Profile
Sheet.

2) Set the Type Sheet and Scale on the dialog below. The general process after
that is numbered in the image below.

"I} Plan Sheet Layout: RWDSHEET.PSL

File Wiew Settings Tools

] | %ﬁ| =" id| “[ETEE TR+ - 100.0000 ft/in
1 2 5 4 3

3) Sheet Composition Button — (1) |

[ By Station Range: Inside Out ~ |

Clip
Madmum Drawing Area: | 3200.00x 1075.00
Horizontal: 0.00 Vertical: 0.00
Station Range: | 3000.00

Active Drawing Area: | varable 3000.00x 1075.00
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PLAN AND PROFILE SHEET CREATION AND LABELING TOOLS

3

4) Layout Sheets Button —(2) IE|E‘!3|

£ GEOPAK Sheet Layout: Layout Sh

Job: [471 ﬁ;l Multiple Sheets ¥ |

Puort Type D ependenc Alighment (ffzet kd atif File
1 Plan Alignment H471 0.0o Current
2 Prafile Part 1 FPH471 0.0o Current
3 T abwilar Part 2 FPH471 0.00 Current

Beqin Station: |D+DD.DDH1 E=tend: I Q.00 DF |

End Station: I A07+34 68 R 13 E =tend: I Q.00

DF |

Lapaut 14 Sheets |

Creating Sheets

5) Double Click each line and fill out the appropriate info. If profiles are involved, the

B GEOPAK Sheet

— Profile Data

Profile: | *PH4T1 H

Statior: | 0+00.00F 1
Elewation: I 200.00
Harizontal Scale: | 100.00
Yeriical Scale: | 10.00
| 129940828
By DP
;| 969563.66

Equation Treatment Mo Gap "I

Chair; I H471 H

— Profile Cell

Draw Cell sty || Identity Cel | Identify Profils Port |

— Muotif File

2|0

ok | Cancel |
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PLAN AND PROFILE SHEET CREATION AND LABELING TOOLS

6) Select Layout Sheets to place your borders as shown below:

Creating Sheets

Job: [471 2| Multiple Shests |
Port | Twupe | Dependency Alignrment | Offzet | b atif File: 1
1 Plan Alignment H471 Q.00 Current
2 Profile Port 1 FPH4T n.oo Current
3 T abular Fort 2 FPH471 0.o0 Current
Beqin Station: | 0+00.00F 1 E wtend: .00 ()
End Station: | 407+34.68 R 13 Eutend: 0.00 DF | Lapout 14 Sheetz

Plan Borders

e ) o ) o e o M ity ) g ) et o) Dt ot el ) o
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PLAN AND PROFILE SHEET CREATION AND LABELING TOOLS

Creating Sheets

7) Editing Sheet Numbers —(3) @|
Choose all the lines and then select the edit sheet number button on the right to get the

second dialog shown below. Fill it out as needed to get the proper DGN file name for
each sheet.

S+00.00 R 35+00.00 E

35+00.00 K 1 S+00 . .0ooo
00.00 nooo

SR N

b5 00 R : | : ol : [
0.00 R 2 I
+00.00 F 2 y i
A74+00.00 R 0.0000 3 05 B! 0,.0000

O L7 e

™ Highlight Clipping Shape ™ Window Carter Clipping 5hape

% Edit Sheet Number =]

W Add Prefis; |wk

Compute S heet Mumber By:

To Sequence Number Add ¥ | IE |

[~ Append Alpha Suffis: Z if BE “’I
Begining Letters

ok Cancel

Uppeicaze ™
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PLAN AND PROFILE SHEET CREATION AND LABELING TOOLS

3

8) Modifying Borders —(4) &=

x|

Left Station "l A0+00.00R 1 Estend: | 00000 Dynamic |
¥ Bottom Elevation: IEEEI.EIEIEI[ Diynarnic |
Additional Rotation about Left Station;: I 00000 | Dynamic |

Apply |

9) Sheet Clip — (5) ﬁ

2 Plan Sheet I.a lip € = ]
~ Output File
Directary: | gl
Sheet Mame Prefix I— wik3.dan
Orientation: _Hotate Reference "I
Sheets per File: |1— Model:  Active e
Sheet Range Begin: |wk3 | End: Iwk?' =

— Labels and Annotations

Eheet Tiitle: |

Project Humber: |

Fdateh Line: I AR I
[T Ausiliam Sheet Annotations —

~ [ Create Digital InterPlat Plat Set
IS File: [D-REoteleramopaksw, Grunitiled s o=
Dpen InterFlet Draanizer |

Process Sheets
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Creating Sheets

Use the following dialog to move borders as needed to best fit topo, etc. Also, at times,
you’ll need to enter a reference file, Activate reference, and move text instead of the
border. Select Identify and then select the border you need to move. Profile borders
need to be moved in even 10' increments.

75 GEOPAK Sheet La 47

Shape: | Sheet wkd, Port 2 =]  Identify |

[ Slide Preceding Sheets ¥ Slide Following Sheets




PLAN AND PROFILE SHEET CREATION AND LABELING TOOLS

10.5.2 Adding reference Files.

To add reference files to previously created Plan and Profile Sheets, follow the steps below:

1) Invoke MicroStation’s Reference Dialog.

2) Copy one of the Plan view attachments (Tools -> Copy). You will be prompted to DP the

Creating Sheets

from and to location which should be the same point.

3) Double click the copy to invoke the Attachment Settings dialog.

& References (4 of 4 unique, 4 displayed)

Tools  Settings

N

E-Bxe EDERD P A F B 15 @ R e b

Slot ¥ @ File Name Mode! Description Logical Crientation Presertation Visible Edges

1 PW_WORKDIR:d026. \SRV-ALI-002.dgn  Default Master Model SRV-ALHN2.dgn_ Wireframe:

2 PW_WORKDIR:d.. \SRV-TOPO-001dgn  Default Master Model SRV-TOPO-001.dg Wireframe: Dynamic

3 PW_WO..\SRV-BORDER-SR4-001.dgn  Default Use Cument Dgn SRV-BORDER-SR4. Wireframe:

4 PW_WORKDIR:d026.. \SRV-ALI-002.dgn Default Master Model SRV-AL-002.dgn_. Wireframe:
< >
Scale | 1.000000 Rotation | -18°56'52.98 Offset X | -568542.1999 Y | 3422785218

New Level Display: | Config Varable ¥ | Georsfersnced: Mo

&= EE]-» < ..E @ {8 [4]m 5 Nested Atachments: |No Nesting

~ | Display Ovenides:

Allow | Mesting Depth: | 1

4) Change the File Name or Browse to Select the DGN file you wish to attach. Also change

the logical name and the tag OK. Your new reference file should be attached.

xl Attachment Settings: srv-ali-002.dgn
il Name: | PY/_WORKDIR:0260366\SRV-ALIO02 dgn I

Full Path:
Model

. keboteler\d0260386 \srv-ali-002.dgn
Default -

SRV-ALI-002.dgn_1_1_91-1

Master Model

Logical Mame:
Description:

1"=100° hd

1.000000 - | 1.000000

Detail Scale:
Scale (Master:Ref):

Named Group:
Revision:
Level

-
Latest available hd
Mested Attachments: hd

No Mesting Nesting Depth: | 1

Display Overides: | Alow
New Level Display: |Use MS_REF_NEWLEVELD®
Global LineStyle Scale: | Master ~

Synchrorizs View:

ESx B>« @e ¢ Bl

(No View) {none) A

Toggles

Cancel

B

LAB V: Sheet Creation

Create a Border DGN file (RWD-BORDER-001.DGN).
Reference your alignment, topo, and EP DGN files.

Reference your profile DGN file.

PwnNpE
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Bt Reattach Reference
Select
Folder
| DISTRICTS v
#lo
Document
Mame Outto Created Description ™
# P DISTRICTS.dgn B/T/2015 12:48:56 PM  seedwz_US
# M SRV-ALI-001 10/23/2015 9:13:45 AM
# i SRV-BORDER-SR4-001 10/23/2015 8:18:28 AM
/' M 5RV-PROFILE-001 10/25/2015 9:06:55 PM
P4 ) sRv-PROPERTY-001 10/26/2015 3:50:42 PM
/ PA SRV-TITLE-001 10/23/2015 7:56:15 AM
" P SRY-TOPG-001.dgn keb..  10/13/201510:37:25 AM TOPO v
< >
Address: pw:\\pwapp01.mdot.state.ms.us:MDOT_PW'Documents\BENTLEY MNGT\DISTRICTS\SRV-PROPERTY-001
Description:
File Mame: SRV-PROPERTY-001.dgn
Application: All Applications
Extension: =dgn

+| Open document as read-only

Go through the Sheet Setup process to create Plan and Profile sheets.
(Names should be RWD-WK3, RWD-WKA4, etc.)

Cancel



TEMPLATES Section Overview

11. TEMPLATES

11.1 Section Overview

Corridor Models are built by dropping templates at intervals along a profiled alignment. A
template is basically a typical section comprised of a series of points and components that
represent breakline features. Templates are created in the Create Template tool available
in the Corridor Modeling task. Templates are stored in a template library (*.itl).

Although MDOT provides a Template Library (RWD.ITL) with standard templates that you

are encouraged to use, you will almost always have to make edits to the templates to

handle project specific requirements. It is even ideal at times to modify things such as

structure thickness, shoulder width, etc. to match project and typical section requirements.

This section:

1) Describes copying the ITL to your Project Directory.

2) Describes MDOT’s Template Library

3) Describes MDOT’s Standard Point Names.

4) Discusses basics of accessing and using the Create Template dialog to create templates
or combine components.

11.2 Section Prerequisites

* MicroStation Fundamentals
e Horizontal and Vertical Geometry
e Proposed Cross-Section Geometry

11.3 Section Objectives

After completing this section you will be able to:

1) Navigate and choose components and templates from RWD.ITL to create Project specific
templates.

2) Create Templates from scratch.

3) Use Template Organizer to copy templates from other ITL files.

11.4 Project ITL

MDOT’s standard template library is located at:
pw:\\pwapp0l.mdot.state.ms.us:MDOT PW\Documents\Workspace\Standards\RWD\ITL\

Prior to dropping Templates, you need to copy the ITL from the path above to your project
directory. You will then create the templates you need by copying pre-built templates to
the Project Specific folder in the ITL and modifying as needed as discussed in the remainder
of this section.
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pw:%5C%5Cpwapp01.mdot.state.ms.us:MDOT_PW%5CDocuments%5CWorkspace%5CStandards%5CRWD%5CITL%5C

TEMPLATES Create Template

11.5 Create Template

11.5.1 Opening

Choosing the following tool invokes the Create Template dialog.

ffl corridor Modeling -

e b 4 SR
St o FLEN O @
Y L

\'ﬁk\’Af,ffP_’ll‘b?l’:f(n

['@] é_ i ffﬂ— [fg}' ﬁ:g{ I- *@ﬂ
rivr

11.5.2 Dialog

m Create Template - B n
File Edit Add Tools

Template Library: Current Template Display Close
23 DA\ Temp\RWD-Warkirwd it Name 2-Lane Open Shoulder (®) Components () Constraints
“Z2 Point Name List Hel
= Description: [#] Display Point Names B

(1 Components
(21 End Condition Exceptions
(21 End Conditions

[ Display All Components

(1 Project Specific null-u. i
[Z1 Templates . 3

3 Wrk-Archived Epull-lnterseclion:R Znull-U
TEMPLATE FOLDER -~
STRUCTURE ( L‘_“!,LE‘JIMM mmmﬂwa ke FIR R

PV-CL by
AL

LI 2
3 SRS d AR she A & & e € e

-E PR

e AT SR
Library Active Template +-&5d-tOu & ¢ S
Z0OM, SCALE TOOLS
Preview:

Test.

TEST END CONDITIONS
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TEMPLATES

11.5.3 MDOT’s Templates

3

Create Template

The current folder structure is shown below. Templates have been pre-built for most
roadway types and with built-in shoulder and subgrade standards. Components and End
Conditions have also been built to be able to easily drag and drop to combine different

component types.

File

Edit Add Tools

Template Library:

25 TARWDDATAMNPUT wwd it
EE Point Mame List
& [
[ Components
[ End Condition Exceptions
[ End Conditions
[ Templates
3 Wrk-frchived
[ Project Specific

3

Create Template - -

File

Edit Add Tools

Template Library:

£5 TARWDDATANMNPUT rwd it
EE Point Mame List
=3 MDOT

5 Components
[ Bamiers
[ Crossover
[ Curb&Gutter
[ Ditches
[ Guardrail
[ Linear-Surface
[ Medians
[ Pavement
[ Raised Median
(71 Shoulder
[ Undercut

[ End Condition Exceptions

[ End Conditions

5 Templates
[ Detours
[ Ditches
5 New Construction

== Z-Lane Open Shoulder LR

== Z-Lane Open Shoulder-Half-L

== Z-Lane COpen Shoulder-Half-R

= 4-Lane CG Median

== 4-Lane C-G Median w CL Rotation
= 4-Lane C-G Median w 05 Outside
== 4-lane LT Half

== 4-lane Open Shoulder - Namow Medial
== 4-lane Open Shoulder w Median & Cro
== 4-lane Open Shoulder w Median & Cro

m

L ]

It is highly recommended you copy any templates you need to edit to the Project Specific
folder prior to editing. This will allow you to import the MDOT structure when updates
occur without overwriting your project specific templates.

Bentley
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11.6 Tools Menu

Tools Menu

This section describes the Tools pulldown menu and a few of the tools available on it that

you will need to be aware of.
Tools |

|Temp|ate Library Organizer... |

Apply Feature Name Qverride...
Apply Component Name Override...
Apply Feature Definition to Points...

Apply Feature Definition to Components...

Apply Alternate Surface to Points...

Options...

Dynamic Settings

Template Library Report (itl File)

11.6.1 Template Options

Tools —> Template Options: Apply Affixes needs to be disabled sometimes and enabled
sometimes depending on the task you are trying to accomplish. If enabled a —L or —R is

added to the points to distinguish Left and Right sides.

Template Options

— Maming Options
Component Seed Name:
* From Style Cancel
" Specify: | Preferences
Point Seed Name: I j Help
[V Apply Affixes
Prefic Suffioc
s R
Right: I I_H
— Step Options
X |0.0000 Y- |0.0000 Slope: [0.00%

= Beniley

Sentainiag 10frastracture
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11.6.2 Dynamic Settings

Tools -> Dynamic Settings: Dynamic

Tools Menu

Settings generally needs to be opened and set as shown

below to construct or move points to specific points.

Dynamic Settings

b 19567 Step: |0.1000
- -0.4892 Step: 01000
Point Name: W
Point Style: 3D-PR-ASPHALT v
Apply Affixes

hs= b

Set Dynamic Origin

11.6.3 Template Library Organizer

Allows you to copy components or templates from a library to your current library.

[N Template Library Organizer

_ (o x|
Available In: Available In:
I input \rwd itl 3 Chrwdbinput'rwd_3_15_20114l J
Paint Mame List "ZZ Pairt Name List Cancel |
MDOT

[C7 Componerts
(] End Condtions
=5 Templates
(7 Detours
a Mew Construction
== 2-Lane Open Shoulder
= 4-Lane Open Shoulder w/ Median & Crossover
= 4-Lane Open Shoulder w/o Median & Crossover
= C&G
= Curb Retum LT
= Curb Retum RT
== Open Shoulder w/ curb
= Test
[C7 Reconstruction
1 Work

Project Specific

4

[+

4-lane Open Shoulder w/
= Median w. Normal Ground -OR- 1:6 and 1:3 Variable

edian & Crossover

Help |

1

Preview:

Preview:
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Add Menu

11.7 Add Menu

The Add pulldown menu is how you add elements to the drawing area.
Add | Tools

Simple
Constrained
Unconstrained
MNull Point

End Condition
Overlay/Stripping

The element types available:

Simple is a closed shape such as pavement.

Constrained or Unconstrained are just lines and generally used for shoulder, ground,
curb and gutter, etc.

Null Point is just a point.

End Conditions are just lines but they search for a terrain to solve for and are generally
the foreslope and backslope.

Overlay/Stripping appear in the template dialog as just lines but they expand to the
terrain as closed shapes in the Corridor Modeling process to create overlay and milling
areas.

Note:

e Inlieu of using the Add menu to place elements, you can right click the drawing
area and choose Add New Component.

Add New Component 4 Simple

Template Documentation Link... Constrained
Check Point Connectivity... Unconstrained
Delete Components Mull Point
Change Template Origin End Condition
Delete Constraints from All Points Overlay/Stripping
Set Dynamic Origin Ctrl-D

11.8 The Basics

11.8.1 Adding a component

=

1)

2o~

=10

Seniaiviag 10k

Right Click and choose Add a component.
Add New Component 4 Simple
Set Dynamic Origin Ctrl-D Constrained

Unconstrained
Mull Point

End Condition
Overlay/Stripping
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TEMPLATES The Basics

2) Set the feature type.

LI e | s >

Current Component
Name: Feature I3D-PR-ASPHALT VI

3) Left click where you wish to place the point. In the example below; 0,0.

4) You can right click to invoke the following menu which allows you to cancel, uncheck
closed shape, mirror, etc.

Finish Enter
Closed Shape Ctrl-L
Mirror Ctrl-M
Undo Last ESC
Cancel

Set Dynamic Origin Ctrl-D
5) Data point anywhere to place the element and then right click and choose Finish.

Enter

Finish

Closed Shape Ctrl-L
Mirror Ctrl-M
Undo Last ESC
Cancel

Set Dynamic Origin Ctrl-D

168

W)

Sendaiviag Infrasiracture .



TEMPLATES The Basics

6) Double click the point placed at 0,0 to invoke the Point Properties dialog, name the
point, and choose Apply.
Point Properties

Name: [cC v] # | Aoy |

[ |Use Feature Name Override:

Close
Feature Definition: A0-PR-ASPHALT W
< Previous
[ | Superelevation Flag
MNext =
Alternate Surface: W
Help
Member of
30-PR-ASPHALT-R
Constraints
Constraint 1 Constraint 2
Type: MNone W Mone W

[ |Horizontal Feature Constraint

0.0000

7) Choose the button next to the Name which allows you to go choose the other point
placed.

Point Properties

Name: CL W

[ |Use Feature Name Override:

Close

Feature Definition: A0-PR-ASPHALT v .
< Previous

[ |Superelevation Flag

MNext >
Alternate Surface: W

Help

Member of.

[3D-PR-ASPHALT-R |
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TEMPLATES The Basics

8) Name this point, click Apply, and Close this dialog.

Point Properties n
Name: |EE v |+ Apply
[ ]Use Feature Name Override: -R Close
Feature Definition: ID-PR-ASPHALT
< Previous
[ |Superelevation Flag
MNext =
Alternate Surface: W
Help
Member of.
3D-PR-ASPHALT-R
Constraints
Constraint 1 Constraint 2
Type: Mone W Mone v

[ |Horizontal Feature Constraint:

0.0000

9) Notice the color of the EP-R point is green. This indicates this point is not constrained to
any other point.

E'P:R
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10) Double click the EP-R point and change Constraint 1 to Horizontal.
Point Properties n

Name: EP-R w ﬂ Apply

[ ]Use Feature Name Overide:  EP-R

Close
Feature Definition I0-PR-ASPHALT
< Previous
[ ] Superelevation Flag
MNext >
Alternate Surface: v
Help
Member of.
3D-PR-ASPHALT-R
Constraints
Constraint 1 Constraint 2
Type: IHorizontaI vI Naone w
Parent 1: v ﬂ
Value: 0.0000 =
Label \

[Harizontal Feature Constraint:

0.0000

11) Choose the Select button to the right of Parent 1 and then left click the CL point which
populates Parent 1 with CL.

Constraints
Constraint 1 Constraint2
Type: Harizontal W MNone v
Parent 1: _ V)
12) Set the Value to 12 and Apply.
Point Properties n

MName: EP-R v ﬂ Apply

[[]Use Feature Name Override:  EP-R

Close
Feature Definition: ID-PR-ASPHALT
< Previous
[]Superelevation Flag
Next >
Alternate Surface v
Help
Member of
3D-PR-ASPHALT-R
Constraints
Constraint 1 Constraint 2
Type: Horizontal v MNone W
Parent 1: cL v| #|
Value: |12.0000 | -
Label “ v |

[ ]Horizontal Feature Constraint

0.0000
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W)

The Basics

13) Notice the color of point EP-R now. It should be yellow which means the point has one

constraint.

14) Similar to the process above, set the Constraint 2 as shown below and choose Apply.

Name:
[ ]Use Feature Name Qverride:
Feature Definition:

[ ] superelevation Flag

Alternate Surface:

Constraints
Constraint 1

Type: Horizontal
Parent 1: cL
Value: 12.0000
Label:

|:| Horizontal Feature Constraint

Point Properties

EP-R v ﬂ Apply
EP-R Close
30-PR-ASPHALT w B
< Pravious
Next >
W
Help
Member of
30-PR-ASPHALT-R
Constraint 2
hd Slope w
v # cL v #
[]
= -2.0000% =
W ~

15) Close the point dialog and notice the color of point EP-R is now red which means it is
fully constrained. Also notice the point EP-R is physically located in the drawing area

:"urru[:":“:-.:' g

where the constraints specify, 12’ right and at a -2% slope from the CL point.
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16) Right clicking a point invokes the following menu.

F’-P.

Add New Component

Template Documentation Link...
Check Point Connectivity...
Delete Components

Change Template Origin
Delete Constraints from All Points

Edit Point...

Add Constraint

Delete Both Constraints

Delete Horizontal Constraint

Delete Slope Constraint

Delete Point

Delete From Components (Make MNull)

Test Point Controls

Set Dynamic Origin

Ctrl-D

The Basics

17) Double Click the line placed which invokes the Component Properties dialog.

Name:

[ |Use Name Override:

Descri

ption:

Feature Definition:

Parent

Component:

Component Properties

| hd

Display Rules:

Apply
30-PR-ASPHALT-R Close
< Previous
3D-PR-ASPHALT v
MNext »
v 4
Help

[ |Exclude From Top/Battom Mesh

Edit..

Parent Components and Display Rules will be discussed in more depth in the Component

dialog area below.

11.8.2 View Commands

W)

Allow you to fit, zoom in, zoom out, scale, etc. the drawing area.

]

File Edit

Add Tools

Template Library:

<

3 New Construction

& 2-Lane Open Shoulder
= 2-Lane Open Shoulder
3= 2-Lane Open Shoulder
3= 2-Lane Open Shoulder
»={ 4-Lane C-G Median
= 4-Lane C-G Medianw C
3= 4-Lane C-G Medianw (
= 4-Lane LT Half

= 4-Lane Open Shoulder
=< 4-Lane Open Shoulder
=< 4-Lane Open Shoulder
= 4-Lane Open Shoulder
3=¢ 4-Lane RT Half

=< C&G

= C&G-No-Cut

>= Loop Curb LT

= Loop Curb RT

= Ramp-LT

Library Active Template

Sxniaiving 10frasiracs

[]

~

Current Template
Name: 2-Lane Open Shoulder

Description:

Create Template

Display
-'Q-Compomems "i_-Constra\ms

DDlsplayAH Companents

Close

Help




TEMPLATES

11.9 Point Properties

11.9.1 MDOT’s Standard Template Point Names

E.E-ﬂt""-k'“‘--.__EF‘ R

“‘"--.,__EP W
\.” L
\/-EP- t
'N /-

SEQHERWLI-L

Ea”

SSEERiNgd:R

Sxniaiviag 0

Point Properties

SURFACE FEATURE

PLAN VIEW STYLE

e

POINT CATEGORY DESCRIPTION STYLE CONSTRAINT

CG-BC Curb Back of Curb 3D PR CONCRETE
CG-FC Curb Face of Curb 3D PR CONCRETE
CG-FG Curb Face of Gutter 3D PR CONCRETE
CL Pavement Top Centerline 3D PR ASHPHALT
EP Pavement Top Normal Width EP 3D PR ASHPHALT

Widened EP (Outside
EP-W Pavement Top super) 3D PR ASHPHALT P-EP-PAVED
EP-X Pavement Top Existing Edge 3D PR ASHPHALT X-EP
ES-P Shoulder Paved Edge 3D PR ASHPHALT P-SHLD-PAVED
ES Shoulder UnPaved Edge 3D PR SHOULDER P-SHLD-UNPAVED
GR-C-DCH Ground Cut Ditch 3D PR GROUND
GR-C-TIE Ground Cut Tie 3D PR GROUND
GR-F-CLZ Ground Fill Safety Slope End 3D PR GROUND P-CLEAR-ZONE
GR-F-TIE Ground Fill Tie 3D PR GROUND
PV-CL Pavement Bottom Centerline 3D PR ASHPHALT
PV-EP Pavement Bottom Normal Width EP 3D PR ASHPHALT

Widened EP (Outside
PV-EP-W Pavement Bottom super) 3D PR ASHPHALT
PV-EP-X Pavement Bottom Existing Edge 3D PR ASHPHALT
PV-ES-I Paved Shoulder Bottom Paved Inside Bottom 3D PR ASHPHALT
PV-ES-O Paved Shoulder Bottom Paved Outside Bottom 3D PR ASHPHALT
SG-CL Subgrade Subgrade CL 3D PR SUBGRADE
SG-EP Subgrade Subgrade at EP 3D PR SUBGRADE

Subgrade at EP
SG-EP-W Subgrade Widened 3D PR SUBGRADE
SG-TIE Subgrade Subgrade TIE 3D PR SUBGRADE
SW Sidewalk 3D PR CONCRETE P-SIDEWALK
ZDNC Do not Construct
Znull Null Points
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TEMPLATES Point Properties

Notes:
e |tisimperative to use this naming convention as close as possible because this is

what controls the name of breakline features.
e -Land-R are added to each point for Left and Right sides of the Template. -MR

and -ML are added for median sides.

11.9.2 Constraints

A point can have two constraints. Point EP-R is constrained to point CL horizontally with a
value of 12 and by a slope of 2% in the image below.

Point Properties LS
MName: EP-R v ﬂ Apply
[JUse Feature Name Override: ~ EP-R Close
Feature Definition: 30-PR-ASPHALT W
< Pravious
[+*]Superelevation Flag
Next >
Alternate Surface: v
Help
Member of
ASPHALT-R
SHOULDER-R
Constraints
Constraint 1 Constraint 2
Type: Haorizontal v Slope W
Parent 1 cL > ﬂ oL > ﬂ
O Rollover Values...
Value: 12.0000 = -2.0000% =
Label: v v

[]Horizontal Feature Constraint

0.0000

Point Constraint Types
Haorizontal W

Mone

Vertical

Slope
Vector-Offset
Project To Surface
Project To Design
Haorizontal Maximum
Haorizontal Minimum
Vertical Maximum
Vertical Minimum
Angle Distance
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11.9.3 Horizontal Feature Constraints

Below you’ll see an example of a Horizontal Feature Constraint. Point ES-L is constrained to
EP-L both by slope and horizontally. ES-L also has a Horizontal Feature Constraint set so
that if the feature P-SHLD-UNPAVED is found within a distance of -50’, point ES-L is moved
to this location.

Point Properties
Name ES-L] v \ ﬂ Apply
[[]Use Feature Name Override:  ESL Close
Feature Definition: 3D-PR-SHOULDER
< Previous
|| Superelevation Flag
Next >
Alternate Surface: v
End Condition Properties Help
Check for Interception Member of
GR-C-L
Place Point at Interception GR-F-DCH-L
GR-F-L
SHOULDER-L
[ Do Not Construct
Constraints
Constraint 1 Constraint 2
Type: Harizontal w Slope w
Parent 1 EP-L v ﬂ EP-L ~ ﬂ
[ Rollover Values
Value -8.0000 = =/$(EP-L)-$(ZNull-SH_EOS-L) =
Label: -Shoulder Width v -Shoulder Slope v
Horizontal Feature Constraint: P-SHLD-UNPAVED w
Range: 50,0000
Note:

e Horizontal features have to be defined as Corridor Model External References to
be eligible to be searched for as a Horizontal feature Constraint.
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11.9.4 Parametric Constraints

Notice that Constraint 1 below for SG-CL has a Label called Structure Thickness and a Value
of -1.5 which is the vertical distance between points CL and SG-CL. These labels can be
defined as a Parametric Constraint for a Corridor thus allowing users the ability to define
project specific values for these labels.

Point Properties
Name v ﬂ Apply
[[JUse Feature Name Overide:  SG-CL Close
Feature Definition: 3D-PR-SUBGRADE W
< Previous
[]superelevation Flag
Next >
Alternate Surface: Top Dirt v
Help
Member of:
SUBGRADE-L
SUBGRADE-R
Constraints
Consfraint 1 Constraint2
Type: Vertical W Horizontal w
Parent 1: CcL v ﬂ CL hd ﬂ
Value: -15000 - 0.0000 -
Label Structure Thickness ~ v

[IHorizontal Feature Constraint

11.10 Component Properties

11.10.1 Parent Component
1) Open the following template and uncheck Display Point Names.
] Create Template - b n
File Edit Add Tools
Template Library: Current Template Display Close
23 D\Temp\RWD-Work|rwd.itl | Name: 2-Lane Open Shoulder (®) Components () Constraints
"= Point Name Lisf Hel
:\J ;D[;_Irw List Description: D P P

W)

1 Components
(C1 End Condition Exceptions
3 End Conditions
(1 Project Specific
A Templates
(1 Detours
[ Ditches
= New Construction
& 2-Lane Open Shoulder
= 2-Lane Open Shoulder
3= 2-Lane Open Shoulder
= 2-Lane Open Shoulder
=< 4-Lane C-G Median
»=¢ 4-Lane C-G Medianw (
=2 4-Lane C-G Medianw (
=< 4-Lane LT Half £
< >

["] Display All Components

2) Double click the end condition (green) to the right of the right shoulder.
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TEMPLATES Component Properties

3) You are prompted the following dialog from which you should choose GROUND-FILL-R.
Component Selection

| GROUND-FILL-R |
GROUND-CUT-R
GROUND-F-DCH-R
3D-PR-GROUND_R

4) Notice the Parent Component of the GROUND-FILL-R component.
Component Properties n

Name: [GROUND-FILLR | #]

[ |Use Name Overide:  GROUND-FILL-R

Close
Description: Previ
< Previous
Feature Definition: 3D-PR-GROUND A
MNext =
Parent Component SHOULDER-R W ﬂ
Display Rules: Edit... rielp

[ |Exclude From Top/Bottom Mesh

End Condition Properties

Target Type: | Terrain Model w | Priarity: 3
Terrain Model: v <Actives [ |Benching Count 0
Mo Datum
Horizontal Vertical
Offsets:  p.o000 0.0000 Rounding Length 0.0000

Parent components basically work in conjunction with Display Rules. If SHOULDER-R is
not displayed, GROUND-FILL-R will not be displayed.

11.10.2 Display Rules

1) Double click the right shoulder to invoke its Component
Component Properties

Name: [sHOULDER-R | #]

[ |Use Name Overide: SHOULDER-R

Close

Description:
< Previous

Feature Definition: 30-PR-SHOULDER b

MNext >
Parent Component ASPHALT-R W ﬂ

. Hel

Display Rules: Intersection-R Edit... P

[ |Exclude From Top/Bottom Mesh
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W)

Component Properties

Notice the Display Rule associated with it. Display Rules can be added by selecting the
Edit... button here and basically control the display of an element based on specific criteria

being met.

2) Choose the Edit button to see the Display Rule in detail.

r Component Display Conditional Expression

Conditional Expression for SHOULDER-R Component
Intersection-R

AND OR NOT ( )

Template Display Rules

Name Type Expression
GreaterThan8% Slope CL-EP-R
GreaterThan8%... Slope CL-EP-L

GROUND-CUT-L
GROUND-CUT-R
GROUND-FILL-L
GROUND-FILL-R

CL - Znull-Intersection-L

GROUND-CUT-...Componentis Displayed
GROUND-CUT-...Componentis Displayed
GROUND-FILL-... Componentis Displayed
GROUND-FILL-... Componentis Displayed
Intersection-L Absolute Horizontal

LessThang% Slope CL-EP-R
LessThan6%1 Slope CL-EP-L
gy e i __

Selected Rule

OK
Cancel

Help

Test Value Result ~
»= 8.0000%  False
<= -8.0000%  False
True
True
True
True
= 0.0000 True

<= 6.0000% True
»= -6.0000%  True )
>
Add... Edit. Delete

Notice that when the Absolute Horizontal distance is 0, the component is displayed.
Also note that you can choose Add to add a new rule although this document does not

cover this process.

3) Choose the Cancel button to exit this dialog and also close the Component Properties

dialog.

4) Turn on Display Point Names and zoom to the two points above the CL.

Current Template
Name: 2-Lane Open Shoulder

Description:
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TEMPLATES Component Properties

5) Right click the top point (Znull-Intersection-R) and choose Test Horizontal Point Control.

Elipp

Add New Component 4
Template Documentation Link...

Check Point Connectivity...

Delete Components

Change Template Origin Fu=k e Sip -R
Delete Constraints from All Points
Edit Point...

Add Constraint 4

Delete Both Constraints fTEdali-re g

Delete Horizontal Constraint ?
Delete Vertical Constraint Test..
Delete Point
Test Point Controls 4 Test All
Set Dynamic Origin Ctrl-D Test Horizontal Point Control

Test Vertical Point Control

6) Notice when you move the point, display of the shoulder and ground is turned off. This
is because of the display rule on the shoulder and the ground being a child of the
shoulder.
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7)

Component Properties

Double click the Znull-Intersection-R point and see the Horizontal Feature Constraint is
set to P-EP-INT. So the way the display rule works is if Znull-Intersection-R sees a P-EP-
INT feature (an intersection), the point is moved to this location and the horizontal
distance between this point and the CL is not = 0 and the display of the shoulder is
turned off.

Point Properties
Name: null-intersection-R v | # Apply
[JUse Feature Name Override:  Znul-Intersection-R Close
Feature Definition: v
< Previous
[ superelevation Flag
Next >
Alternate Surface: ¥
Help
Member of.
Constraints
Constraint 1 Constraint2
Type: Horizontal w Vertical W
Parent 1: cL ~ ﬂ CcL he ﬂ
Value: 0.0000 = 2.0000
Label: W w
Horizontal Feature Constraint: P-EP-INT W

Range 100.0000

Most templates in MDOT's library are built with Display rules. A few of these are listed

bel

= Bentl

Seniaiviag 10k

ow.
Find Intersection — If the feature P-EP-INT (an intersection) is found when added as an
External Reference, end conditions, shoulder, subgrade, and undercut are not displayed
outside the EP.
Undercut — If the Parametric Constraint Undercut Thickness is set to -3, Design Soil (or
Undercut) will be displayed.
X-OVER — If the feature P-X-OVER (a cross-over) is found when added as an External
Reference, end conditions, shoulder, subgrade, and undercut are not displayed in the
median.
SGLessthan0% - SG alternate based on pavement slope.
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11.10.3 MDOT’s Shoulder and Subgrade Components

MDOT’s Open Shoulder component is shown below. Notice all the points associated with it.
These points make the shoulder slope match MDOT standards based on pavement slope.
The Open Shoulder component is complicated and it is recommended you use it even if

building your own template.
] Create Template - O .

File Edit Add Tools

Template Library: Current Template Display Close

 DATemp\RWD-Worklrwd it ~ Name: Open Shoulder (®) Components (") Constraints
:\J ;‘;rgTName - Description [¥] Display Point Names
=4 ?“mPU"E”TS || Display All Components
(1 Barriers
1 Crossover
1 Curb&Gutter
(71 Ditches
1 Guardrail
1 Linear-Surface
(1 Medians
1 Pavement
1 Raised Median
3 Shoulder

Help

= Open Shoulder No Sut
3= Open Soulder Subgrac
>= Paved Shoulder
1 Undercut v SG - 5G-Hingegyun Subgrads2s
- rd u
i i i NG

11.11 End Conditions

An End Conditions is a component that generally targets the existing terrain. These are
basically used for the ground outside the shoulder and multiple ones are drawn from a
single point and each has a priority. Whichever solves first in the order of priority is the one

drawn.

Double clicking the ground component you are prompted with the following dialog.

Component Selection

GROUND-FILL-R
GROUND-CUT-R
GROUND-F-DCH-R
3D-PR-GROUND_R
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3

End Conditions

Looking at the GROUND-CUT-R component, you see the Priority is 2 and the Target Type is

set to the Terrain Model.

Component Properties

Name: GROUND-CUT-R | + Apply
[[JUse Name Overide: GROUND-CUT-R Close
Description:
< Previous
Feature Definition: 30-PR-GROUMND v
MNext =

Parent Component SHOULDER-R W ﬂ
Display Rules: Edit Help
[ ]Exclude From Top/Bottom Mesh

End Condition Properties

Target Type: | Terrain Madel w | Priority: Ig I

Terrain Model: v =hctives |:| Benching Count: 0

No Datum
Harizontal Vertical
Offsets:  0.0000 0.0000 Rounding Length 0.0000

Double clicking the point GR-C-TIE-R you will notice the dialog is similar to a regular Point
Properties dialog with the exception of the End Condition Properties.

Point Properties

MName:

GRC-TER v]# Apply
Use Feature Name Override: | SStakes-R Close
Feature Definition: P-SSTAKES-F
< Previous
[ |superelevation Flag
Next >
Alternate Surface: Top Dirt A4
End Condition Properties Help
[+] Check for Interception Member of
GROUND-CUT-R
Place Point at Interception
[+] End Condition is Infinite
[ ]Do Not Construct
Constraints
Constraint 1 Constraint 2
Type: Slope w Harizontal ]
Parent 1: GR-C-DCH-R v| # GR-C-DCH-R v #|
Parent2: ] Rollover Values...
Value: 33.3300% = 26064 =
Label: CutBackslope v v
[ ]Horizontal Feature Constraint
0.0000
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Test (End Conditions)

11.12 Test (End Conditions)

When End Conditions are placed, it is good practice to Test them to see how they work and

this can be done through the Test button shown below.
[ Test End Conditions = = n

Check Prioriies

Check Duplicates

Help

Available

1)
P-DCH-L-Feature
P-DCH-R-Feature

Use Surface Slope:
0.0000%

Resat

{2) Display

Na.. Value ~
GRO.. True
Under._ False
LessT..True
Great. False ,

VYol >

mAoHTOM ¢

11.13 Active Template

Allows you to view the points, components, end conditions, display rules, etc. of a template
as well as showing all non-displayed elements such as the yellow undercut below. You can
go in and rename these elements in these lists and also drag components on top of other

components to make them child elements.
L] Create Template - B

File Edit Add Tools

Current Template Display Close
E-C0 Name: 2-Lane Open Shoulder (®) Components (") Constraints
- Components ) _ . Help
% 1 End Condition Branches Dt e [¥]Display PointNames
- Display Rules [ | Display All Components

-1 Parametric Constraints
-i-J Alternate Surfaces

H-1 Point Feature Definiions .
G| Component Feature Definitions Znpll-lnterseetien=R

o ~ - %W*MQWWWB WARRA BRI R
EPL py.en U ChE VTG R

EP-R

EsL

ESR
GR-C-DCH-L
GR-C-DCH-R .
GR-CLZ-NS-R YLCHERSELE L UICGERInR « -R
GR-F-CLZ-DCH-L v

GR-C-TIE-L
GR-C-TIE-R 1o g
Library || Active Template L ¢ ] V >

11.14 Overlay/Striping components

W)

Sendaiviag Infrasiracture .

Discussed in the Corridors -> Overlay section.
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11.15 Creating Templates

This section covers building templates utilizing the Preview pane and MDOT’s components.

11.15.1 From Components

1) Under the Project Specific folder, create a new template by right clicking the Project
Specific folder and choosing New -> Template.

=] Project Specific se

New L4 Folder
Template
i Cut Ctrl-X I, P |
Copy Ctrl-C
Paste Ctrl-V
Delete Del
Rename FZ

2) Rename the New Template to Test.
— Project Specific

E[Test |

3) Make sure Test is the Current Template.

] Create Template - b
File Edit Add Tools

Template Library: Current Template Display Close
— MDOT ~ Name: Test . Components "::-Constramts
- Components
(1 Barriers
(3 Crossover
21 Curb&Gutier || Display All Components
[ Ditches
(1 Guardrail
[ Linear-Surface
1 Medians
3 Pavement
(1 Raised Median
3 Shoulder
(1 Undercut
(1 End Condition Exceptions
(Z1 End Conditions
1 Project Specific
1 Templates
3 Wrk-Archived
| Frclme::tls;:e:lﬁc

Library Active Template +-45H-1Od g 5
Note:
e You double click a template to make it the current template.

Help

Description: Display Point Names
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Creating Templates

4) Open MDOT -> Components -> Pavement and single click the New Construction

template.

.
File Edit Add Tools

Template Library:

& MDOT ~

3 Components
() Barriers
(X1 Crossover
£ Curb&Gutter
3 Ditches
3 Guardrail
3 Linear-Surface
1 Medians
3 Pavement
-
= Widen & Overlay Cons
= Widen & Overlay Varia
3 Raised Median
[ Shoulder
(1 Undercut
(21 End Condition Exceptions
(21 End Conditions

(1 Project Specific v

< >

Library Active Template

Preview.

[

_‘—%_—‘—‘—‘—‘—‘—'—

Note:

Create Template

Current Template
Name: Test

Description

- oW

Display Close
(®) Components () Constraints

Hel
[V Display Point Names :

["Display All Components

F-hSHTOM o b g

MIRROR

e This shows the New Construction template in the Preview pane.

5) Left click and hold down the left mouse button in the Preview pane and drag and drop at
the 0,0 location in the main template window.

Eile Edit Add Tools

Template Library:
4 MDOT ~
3 Components
(1 Barriers
[ Crossover
(3 Curb&Gutter
(2 Ditches
£ Guardrail
(3 Linear-Surface
1 Medians
X Pavement
=
=< Widen & Overlay Cons
=< Widen & Overlay Varia
(1 Raised Median
(3 Shoulder
(21 Undercut
(21 End Condition Exceptions
(1 End Conditions
[ Project Specific v
< >

Library Active Template

Preview:

Notes:

Current Template
Name: Test

Description

@

Display Close

(®) Companents (") Constraints

Hel,
[v] Display Point Names B

[ Display All Components

+ | Mirror
Reflect
Cancel

Set Dynamic Origin

-4 C4T0M [

e Right clicked to choose Mirror to place on both the left and right sides at the

same time.

e You can use your mouse wheel to zoom in and out.

W)

:"urru[:":u:-.:' g
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6) Open MDOT -> Components -> Shoulder and single click the Open Shoulder template so

it is displayed in the Preview pane.
File Edit Add Tools

Template Library: Current Template Display
= MDOT A | Name: Test (®) Components () Constraints
—d Components
1 Barriers
(£ Crossover F
) CurbaGutter [ | Display All Components
1 Ditches
3 Guardrail
1 Linear-Surface
£1 Medians
1 Pavement
1 Raised Median
3 Shoulder
=
== Open Shoulder No Sut
= Open Soulder Subgrac
= Paved Shoulder
3 Undercut
1 End Condition Exceptions
1 End Conditions A

<
Library Active Template

Preview

Description: [v] Display Point Names

] g

.

B

\

7) Drag and Drop the Open Shoulder template from the Preview pane to the EP-R point on
the Test template with Mirror On.

Create Template = = n
File Edit Add Tools
Template Library: Current Template D_lsp\ay i Close
3 D\Temp\RWD-Workirwd.it ~ Name: Test (@) Components (_) Constraints
“E PointName List b}
___\J M%’;)T ame Lis Description D\splay Point Names P
Sl Companents || Display All Components
[0 Barriers

(21 Crossover

1 Curb&Gutter

1 Ditches

3 Guardrail

(1 Linear-Surface

(1 Medians

1 Pavement

(3 Raised Madian

= Shoulder
=
3= Qpen Shoulder No Suk
= Open Soulder Subgrac
> Paved Shoulder

3 Undercut 4

< >

Library Active Template =ho4t-i0 s E P 2 5

Preview: Tes

MIRROR

Note:
e CL, EP-R, EP-L, SG-EP-L, and SG-EP-R were all merged to the corresponding Test
points because they are geometrically the same measurements on each
template.

187

W)

Sendaiviag Infrasiracture .




TEMPLATES Creating Templates

8) The next step is to open the folder End Conditions and drag and drop the Ground end
condition to the Test template on point ES-R with Mirror on. Points EP-L, EP-R, ES-L, and

ES-R are merged with their corresponding points.

0 Create Template - oIEE
File Edit Add Tools

Template Library: Current Template Display

Close
23 D\Temp\RWD-Workimwd.itl A | Name Test (®)Components () Constraints
“ZZ PointName List Hel
= MDOT Description: [+] Display Point Names ?
= Components ["] Display All Components
[ Barriers

[ Crossover
£ Curb&Gutter
[ Ditches
3 Guardrail
1 Linear-Surface
£ Medians
£ Pavement
1 Raised Median
3 Shoulder
X Undercut
("1 End Condition Exceptions

2 End Conditions 56G.CL
foead Y gl
G

=< Ground Detour Removal “ oS eigmde-L
< > P [ L
Library Active Template +=Aod-tEoa & >
Preview.

MIRROR

9) Right Click the Vertical Pavement line under CL and Merge Components to have one
continuous pavement.

1 Create Template — s p———

Ble Edit fdd  Tools

Templsts Lbvary Clamert Tempists Dhmplay Cous
T Harse Test @ Components Congraints
= Hsip
Daacription Dhsplery Fori Hames)

Dusslay Ml Componants

Add New Component
Template Docurmentation Link..
Check Point Connectaity
Defete Components:

Change Ternplate Origin

Debete Consteamas from All Ponty

Edat Componant
Insert posnt
Addl Pesmt

[ty Active Tempiote 3 F Merge Cempentnts

! C A Points
Frmies Unmerge Componend Points
et Compeonent Displey Rules
Debete Component

Set Dymamic Origens Ctrd-D
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TEMPLATES Creating Templates

LAB VI: Templates

1. Copy RWD.ITL to your assigned working folder.

2. Build the following two templates by copying the 2-Lane Open Shoulder and 2-Lane
Open Shoulder LR templates and modifying to match the dimensions below.
3. Rename the templates SR4 and LRTuck.

3’

‘ gl il 13 L8

e T =

- e 4 AT galG, GROOND LINE
5
J-,{ / TYPICAL SECTION
? NEW CONSTRUCTION
ORIG. GROWMD LINE
1 OlTeH

¥ STA. 1057 +50,00 TO STA. 109F +00.00 — 5R 4

3’
‘ 34 12 12 L 12’ ‘
| N |
GAADE
4.0% 24 4.0%
P ey » 42
ORIG. GROUND LINE
TYPICAL SECTION
ORIG. GROUND LINE NEW CONSTRUCTION

1 DITCH STA. 10+ 00,00 TO STA.17+00.00 LR TUCKER
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CORRIDORS Section Overview

12. CORRIDORS

12.1 Section Overview

The Corridor Modeling task is Bentley’s application which creates 3d models of highways.

Civil Tonols

[ Civil Tools - ]

&

% pnalysis & Reporting

ﬂl General Geornetry

&

&

< Horizontal Geometry

B vertical Geametry

&

P‘ Terrain Model 2

o i N S AE CREATE
LA X | MODIFY
o wew? SUPERELEVATION
N W e Rl X-SECTIONS

© ofe i f6- T8 0 1 MISCELLANEQUS
® 7 % T REPORTS

A corridor is created on each given roadway with an established proposed profile.
Template drops are the type of template you wish to place on a corridor for a given
station range.

12.2 Section Prerequisites

e MicroStation Fundamentals
e Horizontal and Vertical Geometry basics, Terrain knowledge

12.3 Section Objectives

After reviewing this section, you will be able to:

1) Create a Corridor DGN file.

2) Create a corridor, add template drops.

3) Modify the corridor with point controls, parametric constraints, etc.
4) Open a cross-section view

5) Synchronize templates and process corridors.

12.4 Best and Required Practices

1) Corridor DGN files should be created for the mainline roadway for one mile segments
maximum and for each phase of construction. Mainline corridors along with all
adjoining local road and/or auxiliary corridors will be created in these files per phase of
construction.
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CORRIDORS Workflow

2) Separate Corridor DGN files should be created for each area between bridges with each
drop extending into the bridge. This area will be clipped in the later stages.

3) Each phase of construction should be represented by a corridor. Phases are not required
if sheet piling is used with no temporary slopes.

4) Template Drop Increments — 10’ high speed and 5’ low speed roadways required.
Corridor stage Phase A is set by default to 5 x INC. = 25’ sections, Phase B is set to 1 x
INC. = 5" sections.

5) Limit clipping which causes processing overhead. Templates are set up to automatically
turn off end conditions and shoulders through intersection areas when the P-EP-INT
lines placed with cells are added as external references.

6) AMG deliverables are discussed more in the AMG Deliverables section in this document.

12.5 Workflow

1) Create a Corridor DGN file.

2) Reference the ALI DGN file.

3) Reference the TOPO DGN file (File containing the Terrain).

4) Reference the Superelevation DGN file.

5) Set the Active Terrain. Generally this will be a referenced file (SRV-TOPO-001.DGN)
containing the Terrain or imported TIN.

6) Create a corridor for the Mainline Alignment.

7) Add template drop(s).

8) Associate mainline superelevation information.

9) Add horizontal and/or vertical controls for particular points (if needed).

10) Define any transitions and connect.

11) Review the results and make adjustments.

12) Add Civil Cells at intersecting roadways, cross-over’s, bridges, etc.

13) Add external constraints to drop end conditions through intersections and cross-overs.

14) Add mainline templates.
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CORRIDORS Create Corridor

12.6 Create Corridor
Once your alignment and profile is created, you can create a Corridor.

1) Create the file Corridor DGN file using a 2d seed file.
Advanced Document Creation Wizard

Define Document Code

You should define (generate) unique document code.
7

Document Unique ldentifier

Division RWD v

Type - \CORRIDOR v

Optional_Desc -

Seq_No - | 001 Generate
Next available

RWD-CORRIDOR-001

2) Reference the file containing the existing terrain and make it active.

[p=e (5

-

o View 1, Default

ARQRHY O BN LRE
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CORRIDORS

3) Open or Fit View 5 and open the Default-3d model.

LY View 5, Default E
Drj@u v AQRQUEH O BN &G LG
View Number: 5 - |2 &

(D pPresentation EE»
Display Style: (Wirsframe Display) v Q
T ACS Triad Fast Cells
£ Background [E]Fin

Boundary Display i Grid
Camera & Level Overrides
“» Clip Back == |Line Styles
%* Clip Front |= |Line Weights
% Clip Volume LMarkers -

Constructions Q Patterns
“&- Default Lighting || Tags
Dimensions iText
.wa Data Fields 4 Text Modes
X~ Displayset Transparency
Global Brightness: : -

EH view Setup »~
Saved Views: |[Select ®-Q
Models: Default (2)

Model Name

_| Default

g ® Default-3D

(3)

Turn off display of this reference to View 1.

Utility Help (1)

B-EEs-e-B-@-2-k-@ -0 Rai-

Create Corridor

4) When the Default-3D model was created, it was also attached as reference to View 1.

Tools Settings
fault

g 0 [EE' .Lﬁ * )] ¥ )( Q = 33 ;_.‘ z : Q:E L;l:l xjiﬂihleMode:: Boundaries

Slot ¥ 3 File Name Model Description Logical Orientation Presentation Visible Edges [
1 _ASRV-TOP . Default Master Model Coincident - World Wireframe: Dynamic Vo
2 + RWD-CORRIDO... Default-3D Ref Wireframe  Dynamic (|

()
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CORRIDORS Create Corridor

5) Reference the Alignment DGN file to View 1 (Default model). Default-3d model is
referenced automatically.

. . RWD-Main
u View 1, Default r=Em s | - View 5 - Top, Default-3D o |Ees )y -
5 = ® Q @ ; - 3 = @ o o . = - RWD-Mai
EBraw- ANEHS O BE|E L6 EBrawv Al QNEHa@Wom & vEe |grwomain
&) References (4 of 5 unique, 2 displayed) =
Tools Settings
Bl B 5 b G370 A0 Ay T B Hilite Mode: |Boundaries
siot ¥ 3 File Name Madel Description Logical Crientation Presentation Visible Edges [T R -
1 -ASRV-TOPO-00... Default Master Model Coincident - World Wireframe Dynamic Vo
2 RWD-CORRIDOR-001... Default-3D Ref Wireframe Dynamic o
3 _ARWD-ALI-003... Default Master Model Coincident - World Wireframe vV
View 1 References

L View 1, Default = B EZ || View 5 - Top, Default-3D r=nvEh S IR
G-@u-|ARQREHSO DE|HLE B-Qu- AR RNEHAO|WHE I 76 & RWD-Main
o) References (2 of 2 unique, 2 displayed) - C
Tools Settings
EE - 'j y ¥ D G= 50 50 z 3 Hilite Mode: Boundaries
siot ¥ O File Name Model Description Logical Orientation Presentation [) .9 & (&
1 ~ASRV-TOPO-00. . Default Master Model Coincident - World Wireframe ~ ~
2 - ARWD-ALIF003... Default-3D Master Model Caincident - World Wireframe ~ ~
View 5 References

6) Choose the Create Corridor command from the Corridor Modeling menu or the context

menu by clicking the alignment.

-
0 a0 pode —

i U M S AFE
et SR ENT O
&t ®
o Ka s FE=q
O of T 6 18 01y
44

or

7) You’'re prompted with the following. Choose the profile or reset if you set the proposed
profile as the active profile.

Locate Profile Element

Corridor Name ML

Design Stage Phasef

The Design stage can and will need to be changed later. Phase A will give you template
drops 5 times the template drop increment (normally 5’) which you’ll specify on the next
dialog. Phase B will give you sections 1 times the template drop increment.
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Create Corridor

8) You’re prompted with the Create Template Drop dialog. Choose the station range and

template you want to drop.

Lock To Start
| Start
Lock To End
¥| End
Drop Interval
Minimum Transition Before Drop

Minimum Transition After Drop

Create Template Drop

L3+5
uu+uu.uuuu !

0534500000 B

1053+50.0000 R1
5.0000
0.0000

0.0000

Template

MDOT\Templates\New Construction\2-Lane Open Shoulder
Description SR4

Select Template - <Alt> Down To Browse Templates
Template I'\."IEICJT Templates\Mew Construction\?-Lane Open Shoulder E||

9) Your model should be processed.

L-ax-ARQRES OHLH2E
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Note:

e The template dropped is as drawn in the template library.
0 No superelevation yet.

O Possibly incorrect lane and shoulder widths.
0 Structure and pavement depth needs project specific adjustment.
(0]

Clear zone,ditch depth,fill slope, cut slope, etc. possibly need
adjustment.

The following topics and steps show how to make these project specific adjustments.
12.7 Context Menus

Context Menus leading to most of the commands available on the Civil MDOT menu are
available by choosing the Template Drop or Corridor Handlers shown below and then
hovering your cursor over them. These handlers are construction elements.

Corridor Context Menu

2wl O X

..................................................
et s s s i

12.8 Cross-section View

1) From the corridor context menu, choose the following command to open a cross-section
view.

Open Cross Section Mode

2) You will be prompted to Select or Open View.
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CORRIDORS

3) The cross section view opened:

B View 2, Cross Section - Corridor: SR4 P| = || (=] ||IEZ?-|

| View Properties |»| | <« | 1059+05.0000 R1 I*|
453

12.8.1 View Properties
Aids you in controlling the cross-section view.
B View 2, Cross Section - Corrid«

ViewPererlies|" I“ ‘ 1

() Fit Section,

Center Backbone

. Center on Current Offsets
Backbone Screen Width: 0.80
Vertical Exaggeration: 10.00
|:| Display Mull Points

l:' Display Cut and Fill Graphics
|:| Display Cut and Fill Values
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CORRIDORS Cross-section View

12.8.2 Temporary Dimensions
If you right click the cross-section view, you are provided some specific cross-section view

options.
B View 2, Cross Section - Corridor: SR4 P... E|
View Properties || | < | 1059+05.0000 R1

Edit Station
Place Temporary Dimension Line

Remove All Temporary Dimensions

Locate Station Via Datapoint

Place Temporary Dimension Line allows you to place dimensions between cross-section

points.
B View 2, Cross Section - Corridor: SR4 P... El[
View Properties v | |« < | 1059+05 0000 R1 -

198

gy | .-.nn-

_J Bai .fv'.»'-':;,. ﬁ"""""

Sentainiag 10frastracture

A




CORRIDORS

12.9 Modify Corridor
iill CorridorModeling aa EI;I -~

fllee W W S

d [+ S H AN O

& 't W

St TAoLE S

L

@ o T d8- T8 T 14

&0 =

Modify Corridor

The tools highlighted above are used for tying template points to graphical elements
(point controls), defining project specific variables (parametric constraints), etc. Point
Controls, Parametric Constraints, and External References are discussed in depth in

subtopic areas below.

Edit Template
Drop

tool.

Opens the current template library and displays the template with the selected
template drop. While the dialog is the template library interface, keep in mind
that the editing is only being done to the template within the template drop,
not the actual template library. Therefore, if any changes are made, the
template associated with the template drop is no longer in sync with the
template library. For project specific circumstances, this may be required.

If the changes are needed in the template library, use the Create Template

Point Control

% Define Point Contral

Lock To Start
[ Start
Lock To End
¥ Stop
Control Description
Pairit
Mode
Control Type
Plat Elemnent
Usze az Secondary Alignment

Pricrity

I~

P —
I~
T
=
EPL -
T
i

——

Start

Stop

Horizontal Offsets ~

ID.DDDD
IU.DDUU

Basically, this tool is used to tie template points to horizontal or vertical
geometry. For example, tying your ditch point to a ditch profile or tying your
EP to a graphical, or plan view, EP as shown in the example below.
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CORRIDORS Modify Corridor

Create Key After prompting for corridor selection and station (entered dynamically or by

- Station key-in), the station is added to the corridor for processing. This tool is useful to
add stations that are not coincident with the template interval, when a special

circumstance of the project occurs (driveway, etc.) and it is desirable to include
the station in processing.

H"" Create Sets parameters for secondary alignments, which are used to modify the
Secondary direction of cross section processing. Requirements include corridor selection,
Alignment secondary alignment definition, beginning and ending station (in cases where
only part of the alighment element is to be used) and beginning and ending
offsets.
i‘ Parametric This tool allows you to define project specific variables such as pavement
: Constraints thickness, structure thickness, clear zone, etc.
Note:

e 3’ Design Soil has been added to most templates. You would create a
parametric constraint and choose Undercut Thickness and set the
value to -3 for specific Station Ranges where the Design Soil is
required.

8 Define Parametric Constraint [_ =] x|
Lock To Start |

™ Start |16+30.8099
Lock To End r

™ Stop |28+33.4420
Constraint Label IShnuIder width F /
StartYalue E‘gjggeﬁrhﬁv:&?c::r Thickness
Stop VWalue I Cut Backszlope

Structure Thickness
Favement Widening Slope-
Pavement Thickness

Fill Foreslope2

Fill Forezlopel

Clear £one

Ditch Depth

Pavement widening Slope-L
Cut Foreslope

\\ Curve Widening : Applies horizontal controls to points to move them farther from the centerline
at each curve of the controlling alignment.

I_}' Create End Defines end condition exceptions, which are used to modify the behavior of an
Condition end condition solution without requiring the use of additional template drops.
Exception
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CORRIDORS Point Controls

' Corridor One-stop viewing of data relating to corridor objects. Excellent for managing

Objects your corridor data, as it encompasses template drops, key stations, parametric
constraints, point controls, various references and end condition exceptions all
within one dialog.

% Process Processes the corridor to ensure that it is up to date.
Corridor

Note:

° . (Corridor Objects) Gives you access to all the above plus external references. You
can view and/or add new point controls, parametric constraints, end conditions, etc.
through this tool. The dialog is shown below.

- pc— 0 X% O & 4 Template Drop
Template Nams Interval Start Station End Station
Secondary Alignmert MDOT\Templ 04000000RT | 26+98.647R1 e 1o
. Memplate... 0 - . Template Mame MDOT\Templates'New Construction2-Lane Open Should---]
Key Station
Herizontal Name ML
Parametric Constraint
Station Range ~
Paint Control
Start Station 0+00.0000 R1
Curve \Widening
End Station 26+98 6847 R1

End Condition Exception
External Reference

Clipping Reference

12.10 Point Controls

After the templates are dropped, Point Controls need to be added that tie the template points
to actual horizontal and/or vertical features. Some examples include:
e The template you chose may show 2 - 12’ lanes but your need a 5-lane section.

e The template you chose is a 4-lane divided template with a CL to CL distance of 88’ but
you have a variable CL to CL distance through part(s) of your project.

201

- Dantlan
F’ ==2aNMTiI&all
. j_‘ = leg BIAL - @
=¥ -

Sentainiag 10frastracture


mk:@MSITStore:C:%5CProgram%20Files%5CBentley%5CPowerGEOPAK%20V8i%20(SELECTSeries%203)%5CDocumentation%5CCorridorModeling_SS3.chm::/Corridor_Modeling/Corridor_Modifications/Corridor_Objects.htm
mk:@MSITStore:C:%5CProgram%20Files%5CBentley%5CPowerGEOPAK%20V8i%20(SELECTSeries%203)%5CDocumentation%5CCorridorModeling_SS3.chm::/Corridor_Modeling/Corridor_Modifications/Corridor_Objects.htm
mk:@MSITStore:C:%5CProgram%20Files%5CBentley%5CPowerGEOPAK%20V8i%20(SELECTSeries%203)%5CDocumentation%5CCorridorModeling_SS3.chm::/Corridor_Modeling/Corridor_Modifications/Process_Corridor.htm
mk:@MSITStore:C:%5CProgram%20Files%5CBentley%5CPowerGEOPAK%20V8i%20(SELECTSeries%203)%5CDocumentation%5CCorridorModeling_SS3.chm::/Corridor_Modeling/Corridor_Modifications/Process_Corridor.htm

CORRIDORS

12.10.1

12.10.2

z{F-CLz-L

/

i

Standard Template Point Names

Adding a Point Control

Point Controls

1) Choose Corridor Objects from the context menu, select Point Control, and choose New.

W)

"'Iﬂ" D

Template Drop

Secondary Alignment
Key Station

Parametric Constraint

. ﬁﬂ.

~TH8 ] X
<
l—"Rl

Corridor Objects

Corridor Objects - SR4

X % x @ 4

Enabled Control Descri... Mode Control Type Use as Sec... Priority Start Station  End StaJ
| v

True Vertical Superelevati... 1 1053+50.00... | 1085+89

Point Control

Curve Widening
End Condition Exception
External Reference

Clipping Reference

Sendaiviag Infrasira -
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Point Controls

2) Enter a Control Description and choose the point you’re wanting to tie down. Then, follow the
prompts. The example below is tying the CL-L point of a 4-lane divided template to the
horizontal alignment in the DGN file that represents the CL of the Left Lanes.

Lock To Start

[7] Start 99:99.9986R1 |
Lock To End

[7] Stop 636:067838 R1 |
Control Description CL-L

Point CLL (=]
Mode Horizortal (=]
Control Type Linear Geometry El
Plan Element El

Use as Secondary Alignment

Priarity 1

Horizontal Offsets L3
Start 0.0000
Stop 0.0000

12.10.3 Example Point Controls

These examples do not show superelevation point controls.

1) 4-Lane Divided Template.

External Reference

Clipping Reference

203
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I
Template Drop OxX% 0% 8 bl
Enabled Control Desciption Fairt Mode Control Type Useas Second .. Priority Start 5|
‘Secondary Alignment "
True CL L Horizontal Linear Geometry 1
Key Station True CLR CLR Horizontal Linear Geometry | False 1 99-59,
Parsmetric Constraint True EPR EPR Horizontal Linear Geometry | False 1 99+99
PointC " True EPL EPL Horizontal Linear Geometry False 1 99499,
Tiue EP-ML EP-ML Both Linear Geometry | False 1 132-84)
Curve Wiidening True EPWR EP-UR Both Linear Geometry | False 1 99499
End Condition Exception

PointControl
Enabled
Control Description oLt
Point oLt
Mode Horzontal
Control Type Linear Geometry
Plan Element cLL
Use as Secondary Alignment
Pricrity 1
Horizontal Start Offset 0.0000
Herizontal Stop Offset 1.0000
Station Range
Start Station 93+39.9986 R1
End Station 636+06.7898 R1
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2) 5-Lane Template.

Parametric Constraints

B Corridor Objects - M

Template Drop IX % B w8 PointControl
Enabled Control Description
Secondary Alignment Froe] . . Enabled
. T T IR . oescipion R
ey Station y
Te EPR Foint EPL
Parametric Constraint
arametric Constrain Mede Horzontal
Point Conirol Control Type Linear Geometry
Curve Widening Plan Element ML
End Condition Exceptien Use as Secondary Alignment =
External Reference Pricrity !
Herizontal Start Offset -30.0000
Clipping Reference
Herizontal Stop Offset -30.0000
Station Range
Start Station 0+00.0000 R1
End Station 26+98.6847 R1

Notice the offsets of -30 for the point EP-L. This will move the template point from a -12’ offset
to -30’ from the CL alignment (ML).

12.11 Parametric Constraints

Parametric Constraints are the same thing as Define Variables in GEOPAK’s Process Cross-
Section tool. They allow you to define a value for a given template component. Some
examples are Shoulder Width, Pavement Thickness, Structure Thickness, Foreslope, Clear
Zone, etc.

12.11.1 Adding a Parametric Constraint

1) Choose the command.

St o b

b ﬁ | Create Parametric Constraint
&

WK e S G

=4

© o T 10 T 16 15

&0 =

2) Follow the prompts.

Lock To Start

Start 0+00.0000 R1
Lock To End
Stop 26+98.6847 R1

Constraint Label Ditch Depth El
Start Value -3.0000
Stop Value -3.0000
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12.12 External References

Graphics in DGN files can be added as External Reference for template points outside of the normal
Point Control assignment. External References are generally used for cross-overs, intersections, and
shoulder widening where template points have been told to look for Horizontal Feature Constraints.
Civil Cells have been created with External References embedded in them so after placement of a Civil
Cell, just add the intended graphics as External References to the appropriate corridors and end
conditions, shoulder, and subgrade outside the pavement will be undisplayed from the corridor. In the
case of shoulder widening at a bridge, the shoulder will be widened.

Points with Horizontal Constraints are circled below:

Hms;_

L

EPsk

PV-CL L
PLEPt— | —— PV.EP.R

SG-CL
Sl o SeH -]
s Hinge=L —jSG-Hinge R

12.12.1 Adding an External Reference
1) Choose the Corridor Objects Tool.

TE Corridor... ms = ma &
Tﬁl‘i” WA o o
& |4 TR
[©]e

P T——
U:-ﬂ Corridor Objects [ )
o R

L)
LI

© of 0+ 0 T8 0 14
"El' @D =
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CORRIDORS Secondary Alignments

2) Select Add New at the top of this dialog after the External References tab is chosen.

SEE " 7
QX % (] 4

Name

Template Drop

- Secondary Alignment
Key Station P-EP-INT1
Parametric Constraint
Foint Control

Curve Widening

D End Condition Exception
External Reference

Clipping Reference

3) You're prompted to choose the external references which in the case above were features P-EP-
INT and P-EP-INT1 which were placed with the Intersection cells. End conditions and shoulders
of the ML Corridor are turned off as a result.

12.13 Secondary Alignments

tf corridor Modeling

T |) b Sl
s |# 3N
&? %.%.%‘Ereat?%cggcaw Alignment

Secondary Alignments are used to change the direction of x-section processing. See the
yellow cross-section line below. Note: Generally EP but basically the first plan view
element intersected and not parallel to the ML.

=

Comidor:  h471
Secondary Alignment: LHHLINTEH vl ﬂ Close |
Start Station: |1j-'5+[:.[:._|}|}|} ﬂ Change |
Stop Station: I;.\ 203+50.000 ﬂ -

elp |
Start Offset: ID_[:.[:.[:. ﬂ
Stop Offset: ID.DDD ﬂ
Alignments:

MName | Start Sta... | Stop Sta... | Start Off... | Stop Offset |

epd 175+00.00... A 203+50.0...0.000 0.000
epT 175+00.00... A 203+50.0...0.000 0.000
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CORRIDORS Applying Superelevation

12.14 Applying Superelevation

Superelevation should be applied next. See the Superelevation Section for instructions.

Once applied, Point Controls are added to the corridor.
I Coridor Ctjects 1L 1 -

N X & x 2 4 PointControl

Template Drop ~
Enabled Cortrol Description Paint Mode Control Type Use a: Enabled 7
Secondary Alignment
Contral Description
Key Station True EP-R Vertical Superelevation
Foint EPL [=]
Parametric Constraint True EF-L EP-L Horizontal Linear Geometry False
- - Maode Vertical
Point Contrdl True EF-R EP-R Horizontal Linear Geometry Falze
'oint Co Control Type Superslevation El
Curve Widening Superelevation ML-1: ML-L El
End Condition Exception Reference Point cL El
External Reference Fricrity !
Clipping Reference Station Range ~
Start Station 0+00.0000
End Station 26+98 6847

12.15 Synchronize

If you make changes to a template and want it to be reflected in the template drop, choose

Synchronize with Library.
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12.16 Edit Template Drop

You can edit a Template Drop and not affect the ITL library by choosing edit template drop.

Note:

o Subsequent Syncs will cause a loss of these edits.

12.17 Process Corridor

Processes the corridor to ensure it is up to date.

im0 X

Process Corridor
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CORRIDORS Target Aliasing and Clipping

12.18 Target Aliasing and Clipping

A combination of Target Aliasing and Clipping can be used to tie (merge) different corridors together.
This process is shown below between a ramp and mainline roadway.

1) Add the ramp taper, ML corridor and existing terrain as Target Alias to the ramp corridor.

—

B View3, Cre

View Properties

Target Aliasing for Cumzor: mm_ et e
——————

i Target: |-’.Ac‘live Surface: v|
Surface or Comidor Aliases: e

Cancel

Corridor - Linear Template: P-EF10 sdd - | [Comdor - RAMP-TAPER | Concd |
Comidor - Linear Template: P-EP5 Comidor - ALI45 Hel

|| | Comor - Lnear Tempiate: P-EPINT - Remove | | Temain Model - Hwy45_S_3-27-13 [t |

Cormidor - Linear Template: P-EP-INT1
Comidor - Linear Template: P-EP-INT3
Comidor - Linear Template: P-EP-INT4
Comidor - RAMP o —
Comidor - RAMP-TAKEQFF JuE L
Comidor - RAMP-TAPER1
Terain Model - Temrain-P

Note that order of the Aliases does apply.
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This should give you the following x-section look

B View 3, Cross Section - Corridor: AL4S Plar: ALM5 Profiles PPALISEP
| View Properties |'| |« = |

Target Aliasing and Clipping
260+50.0000 R1

[ (> >

==

S|4 o M2 2
T ] : '
®

E &7 i ¥ ¥
R

A

A . H‘r"rLT'.-!?_'.-

T © ofe i it [l 08 14
Ae

Qe -

| Add Clipping Reference
Results are shown below.

B View 3, Cross Section - Corridor: ALIAS Plan: ALI4S Profile: PPALIA5SEP

View Properties |»| |« <« 260+50.0000 R1 | >
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CORRIDORS Overlays

12.19 Overlays

12.19.1

i =]
|-

Sentainiag 10frastracture

This section discusses the basics of a template Overlay/Stripping component, corridors
vertical adjustment feature, and the use of both of these features to create the ideal profile
for overlay and/or milling projects.

Overlay/Stripping components

A type of component available when creating a template is the Overlay/Stripping
component as shown below.

Add New Component » Simple

Template Documentation Link... Constrained
Check Point Connectivity... Unconstrained
Delete Components Mull Point
Change Template Origin End Condition
Delete Constraints from All Points Overlay/Stripping

An overlay/stripping component is placed the same way as other template components are
placed, by defining the component by selecting or creating points.

In the case of an overlay/stripping component, the points of the component define the
“top” of the component only. The “bottom” of the component is then drawn up or down to
the existing terrain surface according to the top and bottom options as shown and described
in the two sections below.

The process calculates values for the top and bottom of the component by looking at all
existing terrain surface points between the start and end component points, as well as all
the component points and all intersections where the component segments and surface
Cross.

211

i
=Yatil=18
OE 1 lu.K_fL-




CORRIDORS

12.19.2

Template settings

Overlay component settings

Overlays

e R

Top option: Follow Component
Bottom option: Follow Surface
Compaonent Depth: 0.0000

Surface: <Active>

Surface Depth: 0.0000

Results from settings above.

Fal =k Nl
- .

Seniaiviag Infraviractucd

212

Alternate Bottom Surface:

Label:

[ stripping Companent
Label:

Existing Ground

Overlay Component Top

(Follow Component)

Overlay Component Bottom
(Follow Surface)




CORRIDORS Overlays

12.19.3 Milling Component Setting (Constant)

Template settings

LI A e | bog

Current Component

Name: |3D-PR-MILLING Feature 30-PR-MILLING w
T tion:

R Pl SR ¥ | Altemate Bottom Surface:
Battom option: Follow Component v v
Component Depth: 0.0000 Label: v
Surface: <Actives v | [ | Stripping Component
Surface Depth: 0.0000 Label: v

Results from settings above.

Existing Ground
{Follo

Milling Component Top

[Fellow Component)
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Overlays

Below are MDOT'’s standard overlay templates. These templates have two overlay/stripping
components built into them, one representing overlay and the other representing milling.

The Pavement Only templates are meant for use in the process of determining the optimal
vertical alignment.
— Reconstruction
— Overlay & Widening

— Constant Mill
== 2-Lane Open Shoulder CM
= C&GCM
*=< C&G CM No DCH

—d Pavement Only
= Qverlay - Constant Mill Depth
= Qverlay - Var Mill Depth
= Qverlay & Widen - Constant Mill Depth
= Qverlay & Widen - Var Mill Depth

—d Vanable Mill
== 2-Lane Open Shoulder ViV
== 2-Lane Open Shoulder VM LR
= 4-| ane Overlay Left
= 4-L ane Overlay Right
= C&GCM
*=< C&G CM No DCH

The difference in the constant and variable overlays is shown below. Constant milling
templates parallel the existing pavement surface at a specified depth. Variable milling

templates parallel the design pavement and the milling is variable across the existing paving
surface.

Variable Milling

Constant Milling
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CORRIDORS Overlays

12.19.4 Vertical Overlay Adjustment

The Vertical Overlay adjustment tool found on the Corridor Task menu and shown below
applies the overlay/stripping components to the Corridor based on user input creating the
ideal vertical profile. This dialog is described in detail in the steps below.

ffl corridor Modeling HE= A
Fe i A A
|4 o H-EN [ @ 1
Tt wwy
o ES s R
© s 6 8- 0 € rmlteg

;O —

Overlay Vertical Adjustment

12.19.5 Steps (Min. Overlay, No Milling)

The example below will take you through the steps to use the overlay templates to calculate an
optimal profile for a no mill, variable overlay situation.

1) Create a Corridor DGN file (RWD-CORRIDOR-OVERLAY-001.DGN) (Use a 2d Seed file.)
2) Reference the alignment DGN file and TOPO DGN file (TOPO contains the existing terrain).

3) Use Horizontal Geometry Copy command to copy the alignment into this file and turn off display
or detach the alignment reference.

< Horizontal Geometry
) % ﬂ@ i‘,{é? ez
+
¢ .°
7S
O ¢ 2N
=N
ST AT S
Y
H vertical Geometr\'m hd

Note:

- A

0 The alignment is copied because the Vertical Overlay Adjustment does not work with
referenced geometry.

4) Make the Terrain Active.
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5) Open the profile model of the alignment.

8 Open Profile Mode

6) Make the existing profile Active.
View 2, Profile - ALl E=EO "

u AR QRIEHERE NDG,

Set As Active Profile

CLLEL AL ELLELLLLLLEL
FASE S P RS RSNy $ & PP
R S N S R

7) Turn off Display of the Default-3D model in the Default view.

Tools Settings

E_:E h i‘;‘ 73{ ;] >4 \ ¢ g\ 4 'Ej b o 7 3 Sj Lj] xj ﬂ_}_!lt_g!}dg_d_g:‘ Boundaries

Slot ¥ I File Name Madel Description Logical Orientation Presentation Visible Edges [T
1 RWD-ALI-001.dgn Default Master Model Coincident - World Wireframe ~
2 SRV-XTerrain-001.dgn Default Master Model Coincident - World Wireframe Dynamic ~
3 RWD-CORRIDOR-001.dgn Default-3D Ref Wireframe Dynamic D

W)
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8) Create a Corridor called OVERLAY.

ffl corridor Modeling

,I'LA
B/ Creve comoor|

Locate Caorridor Baseline

i ) 4} o=
1N o5

Create Corridor —

Locate Profile Element
Corridor Mame

Design Stage

-~

OVERLAY
PhaseB hd

Complex Element: ALI
Active Profile Exists
Level: Default

Ref: 1 (RWD-ALI-007.dgn)

Overlays

9) You should be prompted by the following dialog. Fill ilf not, choose the Place Template tool from

the Corridor menu.

Fal =k

Sentaieiag 10frastracty

3 Create Template Drop

Lock To Start

¥| Start
Lock To End

v| End

Drop Interval

Minimum Transition Before Drop

Minimurm Transition After Drop

Template

Description

[]

0.0000
0.0000
MDOT\Templ
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10) Choose the following template and place it for the entirety of the alignment.
Pick Template

—|-C\RWDDATA\Inputirwd.itl
5.MDOT
E--Components
-End Condition Exceptions
-End Conditions
-Project Specific
- Templates
i}-Detours
-Ditches
-Mew Construction
-Realignment
-Reconstruction
—|-Overlay & Widening
[ Constant Mil
= Pavement Only
E Overlay - Var Mill Depth
Overlay & Widen - Constant Mill Depth
Overlay & Widen - Var Mill Depth
= Variable Mil
-@—--Widening Only
+-Wrk-Archived

-

0 O e O

11) Open a XS View.

Open Cross Section Mode

View 3, Cross Section - Corridor: OVERLAY Plan: ALl Profile: = | = | &3

| |
[ <«[_ommeon Tl >
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CORRIDORS Overlays

12) Go to Corridor Objects.

Corridor Objects

13) Choose Parametric Constraints and Add New as shown below.

b

Template Drop

Corridor Objects - OVERLAY

Secondary Alignment

Key Station
Parametric Constraint (1)

Point Control

14) Choose Overlay Backbone Thickness as the Constraint Label and set the value to -0.25

) Create ParametricC.. — = -
Lock To Start

V| Start 0+00.0000 R1
Lock To End

v| Stop 84+53 4605 R1

Constraint Label |Qverlay Backbone Thickne v
Start Value -0.2500

Stop Value

t Overlay Backbone

l Thickness
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move the template points to the actual existing EP’s in the SRV-TOPO file.

el Corridor Objects - OVERLAY
Template Drop AX% L <
Enabled Contral Mode Control Type Use as Sec . Priority Start Station
Secondary Alignment Horizontal  |Linear Geo... |False 1 0+00.0000 R1
Key Station True Horizontal Linear Geo... |False 1 0+00.0000 R1
Parametric Constraint
Point Control
Curve Widening
End Condition Excepticn
External Reference
Clipping Reference
PointControl s
Enabled PointControl
Control Description Enabled
Mode Horizontal v Control Description
Control Type Linear Geometry hd Mode
. Control T
Point EP-X-L v enterfype
Paint
Plan Element X-EP h
. Plan Element
Use as Secondary Alignment |:|
o Use as Secondary Alignment
Priarity 1 .
Priority
Horizontal Start Offset
0.0000 Horizontal Start Offset
Horizontal Stop Offset 0.0000 Horizantal Stop Offset
Station Range ~ Station Range
Start Station 0+00.0000 R1 Start Station
End Station 84+53.4605 R1 End Station

16) If we had superelevation, this would be applied now.

PointControl
Enabled
Control Description
Mode
Control Type
Paoint
Plan Element
Use as Secondary Alignment
Priority
Horizontal Start Offset
Harizontal Stop Offset
Station Range
Start Station
End Station

Harizontal
Linear Geometry
EP-X-R

*EP1

U

1

0.0000

0.0000

0+00.0000 R1
84+53.4605 R1

17) Choose the Overlay Vertical Adjustment from the Corridor Modeling task.

ff corridor Modeling

e Nl ¥ A=

EEEA

S} S HEN L O

FREEEEY &
W B, FIXed
© s i - L 1 [T

V7

i

AV N

-

Overlay Vertical Adjustment
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15) In Corridor Objects, create the two point controls for the existing EP as shown below. These

Horizontal
Linear Geometry
EP-X-L

XEP

O

1

0.0000

0.0000

0-+00.0000 R1
84+534605R1

SHE€II€<€

o
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18) As prompted, choose the corridor and then fill out the dialog as shown below.

O Overlay Vertical Adjustment - B
Vertical Name OverlayVerticalAdjustment

Start 0+00.0000 R1

Stop 84+53 4605 R1
Backbone Thickness {0.2500 |
BackboneParametric Label
Minimum Mode Minimum Qverlay
Minimum Overlay Thickness ID_‘IZSD I
COwverlay Parametric Label v
Use Maximum Milling |:|
Left Template Range Point EP-X-L h
Right Template Range Point  |EP-X-R h
Existing Ground Range Match Template Range ~
Solution Option Examine All Cross Section Points | ¥

Maximum Vertical Difference |0.0000

See below for an example of what the information above represents.

19) If the profile view is not open, open it.
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20) Note the overlay profile adjustment profile created.

u View 3, Profile - ALI = || [=] || &3

-9 A ] QREHEE OFIG

OverlayVerticalAdjustment
profile generated.

21) Set it Active

. View 3, Profile - AL =0 foE ™%
: REEE O)ER

Overlays

Before Set Active — Vertical Adjustment not applied

B View 2, Cross Section - Corridor: OVER...| = || [B] | &3 B View 2, Cross Section - Corridor: OVER...
Venropenes ] |4 < [_omamm ] > |« «

After Set Active — Vertical Adjustment applied.
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Overlays

22) Now use Best Fit or Vertical commands to create a profile as close to this overlay vertical
adjustment profile without going below it.

BB vertical Geometry mEma
Bt L b LR D - A |2
ANjzala AN

SEYEY-Y
I~ WIEE [\ [ 5
L LS 18 Oefie Profles b pestcp

23) Name the profile, set it Active, and export it to annotate or plot it.

Other settings and options for calculating the ideal grade are discussed below. It is ideal
practice when both Min. Overlay and Maximum Milling are used to create two profiles using

the steps described above and in the section below and fitting a profile between these two
profiles.

= View 3, Profile - AL E=REER

g AR QREER OFIE S

0.125 Min. Overlay

0.125 Max. Milling
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12.19.6 Other Settings

12.19.6.1 Minimum Milling

Overlays

Vertical Name
Start
Stop

Backbone Thickness
Minirmurm Mode

Use Maximum Milling

Existing Ground Range
Solution Cption

Overlay Vertical Adjustment settings
9! Overlay Vertical Adjustment

MaximumMilling
0+00.0000 R1
84+534605 R1
0.2500

BackboneParametric Label

Results

[Minimum Milling

(]

Left Template Range Point EP-X-L
Right Template Range Point | EP-X-R
Match Template Range

Examine All Cross Section Points

Maximurm Vertical Difference | 0.0000

LAl SN Eq K4

12.19.6.2 Maximum Milling

F’ D2Aar &l i
J =l B L ¥

Sentaiving nfrastragtue

G Overlay Vertical Adjustment - B
Vertical Name MaxMill

Start 0.0000

Stop 8453.4605
Backbone Thickness 0.2500
BackboneParametric Label v
Minimum Mode Minimum Milling -
Use Maximum Milling
Maximum Milling Thickness | 0.1250
Milling Parametric Label hd
Left Template Range Point v
Right Template Range Point hd
Existing Ground Range Match Template Range ~
Solution Option Examine All Cross Section Points | ¥
Maximum Vertical Difference 00000
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CORRIDORS

12.19.6.3 Minumum Overlay with Milling depth

12.19.6.4Minumum Overlay with Variable Milling depth
Results — Same settings above but with Variable Milling Template

Sentainiag 10frastracture

Overlays

Overlay Vertical Adjustment settings

) Overlay Vertical Adjustment =

Vertical Name

Start
Stop

Backbone Thickness
BackboneParametric Label
Minimum Mode

Minimum Overlay Thickness
Qverlay Parametric Label
Use Maximum Milling

Left Template Range Paint
Right Temnplate Range Point
Existing Ground Range
Solution Option

Maximum Vertical Difference

MaxMill
0.0000
8453.4605
0.2500

Minimum Overlay

0.0000

v
]

~

v
Match Template Range v
Examine All Cross Section Points | v

0.0000

Corridor Objects — Parametric Constraint added.

Parametric Constraint

Enabled
Constraint Label
Start Value
Stop Value

Station Range
Start Station
End Station

Mill_Depth
0.1250
0.1250

0+00.0000 R1
84+53.4605 R1

-~

Results

Falabtd F=1H

L i 1 WA N
-
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CORRIDORS Overlays

12.19.7 Reports

12.19.7.1Component Quantities
Users can review milling and asphalt quantities based on the profile they established by
choosing Component Quantities on the Corridor Modeling task as shown below.

ff corridor Modeling ==

e i 3 A
| o HH BN [ @

@)%%%E%
o © % 15 IRl g

R

o#m%@@mm

———
l, » @
., il ¢
- Component Quantities - O
. . Unit Total
Material Surface Area Volume Units Cost CostMaterial
» 3D-PR-ASPHALT 0.0000 1878.5468 CuY 1.00 1878.55
3D-PR-LEVELING 0.0000 995.4785 CuY 1.00 995.48
3D-PR-MILLING 0.0000 210.5972 CuY 1.00 210.60
Cut Volume 0.0000 2101821 CuY 1.00 210.18
Report Total Estimated Cost: | 3294 81

Corridor Name: |OVERLAY

Changing the profile will affect the amount of overlay leveling and milling required on the
project which in turn affects the total estimated cost.

12.19.7.2Milling Report
Often milling costs are estimated based on the planar area to be milled. The Corridor
Component Quantities tool provides milling quantities by volume but not by area. To get
true planar area quantities for milling, use the Roadway Designer Milling Reports tool.

fl corridor Modeling = - N

e 1 3 =
S| f o 2NN 2 @

@’%%QE%
K W T ISRl e

.hﬁ@ﬁ*@’ﬂ'@f@% X
Milling Report i
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CORRIDORS Overlays

Below is an example milling report.
Roadway Design Milling Report

Report Created: 12/21/2015

Time: 7:41am
. Left Offset/ Right Offset/
Station Elevation Elevation Planar Area
0+00.0000 R1 -12.0000 -6.7081 0
291.6523 291.7582
10.1053 12.0000
291.6902 291.6523
0+16.4042 R1 -12.0000 -6.50925 41
291.5154 291.6235
8.3698 12.0000
291.5880 291.5154
0+32.8083 R1 -12.0000 -6.5390 45
291.3856 291.4948
8.3585 12.0000
291.4584 291.3856

LAB VIlI:Corridor Modeling

Create the file RWD-CORRIDOR-001.DGN (2d Seed file).

Reference SRV-TOPO-001.DGN and Make Active the terrain.

Open the Default-3D model in View 5.

Turn off Display of RWD-CORRIDOR-001.DGN (Default-3d) in View 1.

Reference RWD-ALI-001.DGN, RWD-EP-001.DGN, and SRV-ALI-001.DGN.

Create the Corridor SR4 for alignment ML_SR4.

Drop the ML template created in the previous lab between stations 1056+99.9993 and
1080+50.

8. More Corridor processes such as point controls, parametric constraints, etc. will occur
after the Civil Cells lab, as well as creating a Corridor for LRTuck.

Nou,s,wnNe
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SUPERELEVATION Section Overview

13. SUPERELEVATION

13.1 Section Overview

With OpenRoads SS4, you can calculate and apply superelevation to Corridors with OpenRoads
new superelevation tools or calculate superelevation with GEOPAK traditional superelevation
tool, format, and then import to apply to Corridors.

13.2 Section Prerequisites

e MicroStation Fundamentals
e Horizontal Geometry
e Basic superelevation knowledge

13.3 Section Objectives

After completing this section you will be able to:

1) Calculate and create superelevation.

2) Import superelevation from GEOPAK legacy calculations.
3) Apply superelevation to a corridor.

13.4 Create the Superelevation DGN file

All superelevation can exist in one DGN file so it is preferred to use one DGN file unless
overlap in the superelevation graphics causes selection issues or confusion.

Advanced Document Creation Wizard

Define Document Code
You should define (generate) unique document code.

Document Unique Identffier
Division RWD v

Type - |SUPER v
Optional_Desc -

Seq_No - | 001 Generate
Next available

RWD-SUPER-001

(] Show Advanced Generate Options
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SUPERELEVATION Superelevation Tools

13.5 Superelevation Tools

Are found under the Corridor Modeling Task.

ffl corridor Modeling -
e A S A

Sl LH IV e

& 2 B, Y
UK S
© wofje 6 00 T8 0 14
&0~

—Y

13.6 Steps

13.6.1 Create Super Sections

(7

One superelvation section should be created for the entire alighment unless the Design
Speed changes within the alignment.

1) Select the Create Super Sections tool.
2) Type in the name (usually your alignment name) into the heads up prompt:

Lock To Start
Start Station (LLLL

Lock To End

End Station

uuuuu

Minimum Tangent Length  10000.0000
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SUPERELEVATION Steps

3) Locate your reference element:

Locate Reference Element .

Complex Element: US378REL
Feature: RELOCHD

Active Profile: US3TERELFFP
Level: RD_HC_CL_Rel

Ref: 1 (U5378_alg.dgn)

]
H

H

i

A e .
e ™

4) Select your start and stop stations (or hit alt to lock to the start and stop stations of the
chain):

End Stzhion
it Linlock Fr::u_'n Ignd

5) Enter 10000 for the minimum tangent length.
Minimum Tangent Length  10000.0000
6) Minimum Tangent Length represents the minimum length of tangent between curves.
OpenRoads will use this to determine how many super sections to create. If 0, a super
section is created for each curve. With it set to 10000, only one super section is created

for the entire alignment.

Completed section:

Super Section
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rr'- % i
J Seniainiag Infrasiraciure .



SUPERELEVATION Steps

Note:
e [f there are significant changes to the road, i.e., changing from 2 lane rural to 4
lane divided, separate sections should be created for the appropriate station
range.

13.6.2 Create Superelevation Lanes
w
This will create the lanes for super processing.

13.6.2.1 Process (2-Lane)

1) Select the Create superelevation lanes tool {%

2) Locate the superelevation sections. You can do this one of two ways. You can select
each section one at a time and then reset or you can zoom out, click and drag from the
upper left side of the screen to the bottom right and release. This will select all sections
GEOPAK created in the previous process.

3) Enter the lane name (RT for the right lane, LT for the left lane).

Enter Lane Name |

MName | RT I

4) Choose the appropriate centerline side.
Select side of the centerline

Side Of Centerline | Fight (=]

5) Enter the offset value for the inside edge. This value is the distance from the centerline
to lane start. This value is O for this example.
Enter the offset value for the inside edge
Inside Edge Offset | 0.0000

6) Enter the lane width.
Enter the width
Width | [12.0000

7) Enter the normal cross slope (-2.00% for normal crown).
Mormal Cross Slope

Mormal Cross Slope | -2.0000%

231
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SUPERELEVATION Steps
13.6.3 Calculate Superelevation

h::

This will calculate the superelevation from the lanes created in the previous section.

5
1) Select the Calculate superelevation tool from the task bar %.
2) Select the superelevation sections like before (by using either the select method or the
click and drag method).
3) Use the alt+down arrow to access the superelevation standards and select the
appropriate one.
|| _local_rd_40less.sep
|09 local_rd_40less.sep
|_|D8rural_a_column.sep
| |08rural_b_column.sep
|| 09urbn_45less_a.sep
| |08urbn_50_a.sep
|| 0%9urbn_50_b.sep
|| rural_a_coclumn.sep
|| rural_b_coclumn.sep
|| urbn_45less_a.sep
| |urbn_45less_b.sep
|| urbn_50_a.sep
|_|urbn_50_b.sep

4) Choose the appropriate e value.

5) Choose the L setting from the drop down.
Select | Selection
L Selection |all cases =l

6) Choose the design speed.
Select a Design Speed

Design Speed | 55 EI

7) Choose linear transition.
Select Transition D
Transition 1D Linear [l

8) Choose the number of lanes. (2 for a 2-lane section, 6 for a 5-lane section,
Select Mumber Of Lanes

9) Choose either divided or undivided.
| Select Facility
Facility| JUndivided
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SUPERELEVATION Steps

10) Choose whether or not you want to open the editor. If you choose no, you can open the

editor later using the editor button. E

If you have fill turned off in the view, turn it on. You can see the super lanes created with a
raindow of colors representing the amount of super in the curves.

I o~y

a --------..-....----------.~. i
ﬁ.----

TN

You can edit the super by clicking on the lane.
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SUPERELEVATION Steps

13.6.4 Assigning Superelevation to a Corridor

W)

[

This will allow us to assign the super created in the previous process to a corridor.

1) Select the Assign Superelevation to Corridor tool - ]&'

2) Select the superelevation sections like before (by using either the select method or the
click and drag method).

3) Locate the corridor.

) .LD[Ea‘iZﬁ Cormidar

Corridor: ALIDES14
Plan: ALIDES14
Profile:

Level: 1

g”h?:crf'“aﬂ”” ng'r:re'e“ Em Start Station  Stop Station  Priority
I v|erL |v|cL  [~-|0-000000  |27-215805 |1
# |RT v|EPR ~|cL |- |0:000000  |27-215805 |1
* | - -] -
0K || Cancel
234

:"urru[:":“:-.:' g



SUPERELEVATION Multiple Lanes (5-Lane)

13.7 Multiple Lanes (5-Lane)

General steps above can be followed for 5-Lane super but creation of lanes and Assign Super
to Corridor are discussed below.

13.7.1 Create Lanes (5-Lane)

A 5-lane requires multiple lanes to be processed. Three RT lanes (1@6°, 2@12’) and three
LT lanes (1@6’, 2@12’) will need to be assigned.

1) Select the Create Superelevation Lanes tool "&?

2) Locate the superelevation sections. You can do this one of two ways. You can select each
section one at a time and then reset or you can zoom out, click and drag from the upper left
side of the screen to the bottom right and release. This will select all sections GEOPAK created
in the previous process.

3) We will create multiple lanes for each side of the roadway.

a) Enter the lane name RT-1.
Enter Lane Mame
MName | RT-1

b) Inthe drop down, choose Right.
Select side of the centerline

Side Of Centerline | Right =]

c) Enter O for the offset value.
Enter the offset value for the inside edge
Inside Edge Offsat | 0.0000

d) Enter 6 for the lane width.
Enter the width
\wiidth | 60000
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SUPERELEVATION

f)

Enter -2% from the normal cross slope (unless specified otherwise).
Mormal Cross Slope

Multiple Lanes (5-Lane)
Normal Cross Slope |}2.0000%

g) Now, we will add a second lane to the right side. Enter the name RT-2.
Enter Lane Name
MName

RT-2

h) Choose the Right side of the centerline again.
i)

For the inside edge offset value we will want to use 6 this time. The first lane you

Inside Edge Offset | 6.0000

j)

centerline since our new lane needs to be created after the RT-1.
Enter the offset value for the inside edge

created was a 0’ offset from the centerline. This will offset the currently lane 6’ from the

For the lane width, we need to enter 12 since this is a full lane.
Enter the width

Width | 1210000

k)
1)

Enter -2% for the cross slope.

Now we need to create our final right lane. Enter RT-3 for the name.
Enter Lane Mame
Name

RT-3

m) Choose the right side of the centerline again.

n) Enter 18 for the offset value. (6+12=18)
Enter the offset value for the inside edge
Inside Edge Offset

18.0000

o) Enter 12 for the lane width.

following:

p) Enter-2% for the cross slope. Once completed your final right side should look like the
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SUPERELEVATION Multiple Lanes (5-Lane)

g) Repeat this process for the left side. The final section will look like this:

13.7.2 Assign 5-Lane to Corridor

In order to properly assign super to corridor for a 5-lane section, you must assign the correct
point controls. We created 6 lanes, however we will have to delete some of the point
controls. The initial point control box will look like this:

Associate Superele
Superelevation Object Superelevation Point Fivot Poirt Start Station Stop Station Priority

» @ LT3 - o x| © | ~ | 0+00.0000 R1 26+98.6847 R1 1
o |2 - O |~ |EPL ~ | 0+00.0000 R1 26+98.6847 R1 1
[LT-1 ~|ErL cL ~ | 0+00.0000 R1 26+98.6847 R1 1
|RT-1 ~|ErR oL ~ | 0+00.0000 R1 26+38.6847 R1 1
© |RT2 - O |~ |EPR ~ | 0+00.0000 R1 26+58.6347 R1 1
@ RT3 M o | © | ~ | 0+00.0000 R1 26+98.6847 R1 1

* | ~| | o

| | | Cancel |

When you get this dialog, you need to delete all of the super elevation objects except for LT-
3 and RT-3. You do this by clicking on the far left box where the arrow is. Click on each one

and delete them. The final box should look something like this:
Associate Superel 1

Superelevation Object Superelevation Point Fivat Point Start Station Stop Station Priority
1] |LT-3 |v | o - | © | ~ | 0+00.0000 R1 26+58.6847 R1 1
» @ RT3 -| o | © | ~ | 0+00.0000 R1 26+98.6847 R1 1
il -] | -
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SUPERELEVATION 4-Lane Divided Superelevation with Median Edge
Rotation.

Now you need to assign the superelevation point and the pivot point. The correct
combination is as follows:

Superelevation Object Superelevation Poirt Pivot Poirt Start Station Stop Station Priority
|LT-3 - |EP-L  ICL « | 0+00.0000 R1 26+98.6847 R1 1
3 |RT—3 hd |EP-F{  ICL « | 0+00.0000 R1 26+98.6847 R1 1
% | = = =
[ ok |[ caneel

Scroll through the cross sections to make sure the superelevation was applied properly.

13.8 4-Lane Divided Superelevation with Median Edge Rotation.

The same general steps discussed in the 2-lane example can be followed for 4-Lane
superelevation but creation of lanes and the process of assigning superelevation to the
corridor is discussed below.

13.8.1 Establishing the EP profile.

Use the vertical command Profile By Slope From Element with a slope of 0% and a vertical
offset of -0.24 to create the profile for the median EP’s. You’ll choose the alignment that is
profiled and then the inside EP. Use this process twice for each lane if you have 2
independent profiles. This applies a rule so if the CL profile(s) change, the EP profile also
changes.

WY P rofile By Stope From w Sein.= | s S|

Point Selection Al =]
Profile Adjustment Mone El

EH vertical... mm = mm ®

BH |55 & [

Ly | Vertical Offset 02400
. 7] 0.0000%

| —

ER=V=%-X

B e MName

|3 *F': | |®

:)) Element Template

| Profile By Slope From Element
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SUPERELEVATION 4-Lane Divided Superelevation with Median Edge
Rotation.

13.8.2 Creating Superelevation Section for RTLNS
RTLN

Locate Reference Element

Complex Element. P-EP-45ML
Feature: P-EP-PAVED

Active Profile Exists

Level: TRANS_EOP_PAVED
Ref: 1 (ali.dgn)

Name

Lock To Start

Start Station

Lock To End

End Station 0.0000
Minimum Tangent Length  0.0000

13.8.3 Create Right Lane Superelevation

RTLN Median Lane (ML)

Mame

Side Of Centerline  Right

Inside Edge Offset  0.000
12.0000

Mormal Cross Slope 2 0000%

RTLN Outside Lane Right (R)

Mame R
Side Of Centerline  Right =]

Inside Edge Offset  12.0000
‘wfidth 12.0000
Mormal Cross Slope -2 0000%
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SUPERELEVATION 4-Lane Divided Superelevation with Median Edge
Rotation.

13.8.4 Creating Superelevation Section for Left Lanes

LTLN

Locate Reference Element
Complex Element: P-EP-45MR

e — Feature: P-EP-PAVED
Name Active Profile Exists
Level: TRANS_ECP_PAVED
Lock To Start Ref: 1 (ali.dgn)
Start Station
Lock To End
End Station 0.0000

Minimum Tangent Length 0.0000

13.8.5 Create LTLN Lanes

LTLN Median Lane (MR)

Name

Side Of Centerline  Left
Inside Edge Offset  0.0000
\nfidth 12.0000
MNermal Cress Slope 2.0000%

LTLN Outside Lane (L)

Mame

Side Of Centerline  Left

Inside Edge Offset 120000

‘wfidth 12 0000
Mormal Cross Slope -2.0000%
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SUPERELEVATION
Rotation.

13.8.6 Calculate Super for RTLN’s

After choosing RT LN superelevation sections:

|, Calculate Superele

& Selection 10%-65mph
L Selection all cases
Dlesign Speed Eh
Transition 1D Linear

Mumber Of Lanes 2
Undivided

Facility
Cpen Editor

13.8.7 Calculate Super for LTLN’s

e Selection 10%-85mph
L Selection all cases
Dlesign Speed BS
Transition 1D Linear

Mumber Of Lanes 2
Undivided

Facility
Cpen Editor

13.8.8 Assign Superelevation to Corridor

,, Calculate Superele [,

Standards File Name T:\RWDDATANRput\0%ural_a_column se (-]

ERJENJEN JENER EN

4-Lane Divided Superelevation with Median Edge

Enter the DGN file that contains your Corridor, reference the superelevation DGN file, and

select the superelevation Sections.

Choose Assign superelevation to Corridor

. Make edits as shown below.

SSOC] pereleva

Superelevation Object Superelevation Point Pivot Poirt Start Station Stop Station Priority

[L - [EP-L v |[[CL-L ~ | 95+55.9386 R1 636+06.7858 R1 1

[MF{ - [CL—L - |[EP-MR ~ | 95+55.9386 R1 636+06.7858 R1 1

ML - [CL—R ~ |[EP-ML ~ | 95+55.9386 R1 636+06.7858 R1 1
» R - [EP-F{ > |CL-R ~ | 95+55.9386 R1 636+06.7858 R1 1
- =1 = =

0K ][ Cancel
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SUPERELEVATION 4-Lane Divided Superelevation with Median Edge
Rotation.

LAB VIll:  Superelevation

1. Create the file RWD-SUPER-001.DGN (Use 2d Seed file).
2. Calculate and Create superelevation for ML_SR4 and LR_Tuck.

SR4 Steps:

a. Create the superelevation Section for SR4.
@ Create Superel.. — &
Narme

Minimurn Tangent Length m
¢ Create Supereleva.. — & | x

Name
Lock To Start

| Start Station 1053+50.0000 R1
Lock To End

| End Station 1095+99.5157 R1
Minimum Tangent Length m

242

£z Bentley firvpor

Sxniaiviag 10frastrasture




SUPERELEVATION 4-Lane Divided Superelevation with Median Edge
Rotation.

b. Create the lanes.

@ Create Sup.. — & § Create Sup.. — &

Name e
Ty Ty
Side Of Centerline  |Left Side Of Centerline | Right
Inside Edge Offset Inside Edge Offset
Width Width
Normal Cross Slope Normal Cross Slope

c. Calculate the superelevation as show below.

G Calculate Superelevation — O
Standards File Name |C:\RWDDATA\input’n,{}Qrural_a_coIumn.SIE”

e Selection 10%-65mph []

L Selection |a|| cases |
Design Speed 65 [v]
Transition D |Linear |
Mumber Of Lanes |2 |
Facility Undivided [¥]
Open Editor :
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SUPERELEVATION
Rotation.

4-Lane Divided Superelevation with Median Edge

Results:
Superelevation: EP-L
Station Cross Slope Point Type Transition Type

105+350.0000 R1 -2.0000% Normal Crown

105+804.5615 R1 -2.0000% Normal Crown In Linear
105+904.5615 R1 0.0000% Level Crown In Linear
105+960.4439 R1 2.0000% Reverse Crown In Linear
106+094.5615 R1 6.8000% Full Super In Linear
107+342.4597 R1 6.8000% Full Super Out Linear
107+476.5773 R1 2.0000% Reverse Crown Out Linear
107+532.4597 R1 0 0000% Level Crown Out Linear
107+632.4597 R1 -2.0000% Normal Crown Qut Linear
108+253.0049 R1 -2.0000% MNormal Crown In Linear
108+470.2906 R1 -9.8000% Full Super In Linear
108+923.0254 R1 -9.8000% Full Super Out Linear
109+140.3111 R1 -2.0000% Normal Crown Qut Linear
109+599.5157 R1 -2.0000% Normal Crown Linear

Superelevation: EP-R

Station Cross Slope Point Type Transition Type
105+350.0000 R1 -2.0000% Normal Crown
105+960.4439 R1 -2.0000% Normal Crown In Linear
106+094.5615 R1 -6.8000% Full Super In Linear
107+342.4597 R1 -6.8000% Full Super Out Linear
107+476.5773 R1 -2.0000% Mormal Crown Out Linear
108+097.2906 R1 -2.0000% Normal Crown In Linear
108+197.2906 R1 0.0000% Level Crown In Linear
108+253.0049 R1 2.0000% Reverse Crown In Linear
108+470.2906 R1 9.8000% Full Super In Linear
108+923.0254 R1 9.8000% Full Super Out Linear
109+140.3111 R1 2 .0000% Reverse Crown Out Linear
109+196.0254 R1 0.0000% Level Crown Out Linear
109+296.0254 R1 -2.0000% Mormal Crown Out Linear
109+599.5157 R1 -2.0000% Normal Crown Linear
3. Enter the Corridor DGN file and reference RWD-SUPER-001.DGN
4. Apply superelevation to the SR4 Corridor.
Associate Superelevation
Superelevation Superelevi Pivot . i .
Ohject Point Point Start Station Stop Station Priority
» EP-L - v EP-L v CL “ 1 1053+50.0000___ [1095+99.5157._ |1
EP-R v |EP-R ([w|CL “  1053+50.0000... | 1095+99.5157... |1
* W LY W
OK Cancel
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SUPERELEVATION 4-Lane Divided Superelevation with Median Edge
Rotation.

5. Open Point Controls and view the point controls added.

)

"
-

Py
o

o

v

b Corridor Objects - SR4

O X % & 4
Template Drop : » O

Enabled Control Des... Mode Control Type Use as Sec... Priority Start Station  End Stati
Secondary Alignment -
Key Station True Vertical Superelevati... 1 1053+50.00... |1085+98.5|

Parametric Constraint

Point Control

6. Open the file RWD-ALI-001.DGN

7. Reference the RWD-COR-001.DGN (Default-3d to the Alignment DGN files Default-3d
model).

8. Open the profile view for alignment LR_Tuck.

9. Got to Properties from the context menu of the LRTUCK existing profile and name the
profile XPLRTUCK.
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SUPERELEVATION 4-Lane Divided Superelevation with Median Edge
Rotation.

10. In the Default view, choose the alighnhment command Profile from Surface choosing
LR_Tuck as the element to profile and the pavement mesh of ML_SR4.

Command:

E vertical Geometry -

B =) (R D v
L 2 _\‘|3'c-f' e From Surface |

—IF Y

Pavement Mesh to choose as Reference Surface

‘\
\\\\
\ \\\?{\ \\ un:.tweTerram Modal

Profile Created (SR4 Pavement with Super applied)
View 2, Profile - LR_Tuck =N "

E_} - %QQQD@LGUU

Profile Created

11. Choose the LR_Tuck profile view to display the Pavement of ML_SR4.
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SUPERELEVATION 4-Lane Divided Superelevation with Median Edge
Rotation.

12. Create the following profile using Vertical Geometry commands and Civil AccuDraw.
VPI S 10+13.9997 EL. 433.0886 GRADE 6.8000% (Tangent to SR4 Pavement)
VPI S11+50 EL. 438.9366 L 100
VPI S12+50 EL.442.6183 L 100
VPI S 13+59.5191 EL. 444.3575 (Tie to existing ground at End of Profile)

13. Name this profile PPLRTUCK.
14. Set this profile Active.
15. Export these to Profiles to the GPK.
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CIVIL CELLS Section Overview

14. CIVIL CELLS

14.1 Section Overview

Civil Cells are pre-built cells placed through GEOPAK’s Place Civil Cell command. There are
2D and 3D cells available. 3D cells are used to place 3D geometry in areas that are not
handled with template runs such as intersections, median cross-overs, bridge spill-throughs,
etc. The cells do have quite a few construction elements in them that were used to build
the cells. These will not plot and can be ignored unless there is a need to make edits to
them.

The general procedure to place and then the overview of placement steps for each type of
Civil Cell is discussed below.

14.2 Section Prerequisites

e MicroStation Fundamentals
e Basic superelevation knowledge
e Horizontal and Vertical Geometry

14.3 Section Objectives
Ater completing this section, you will be able to:
1) Place MDOT’s Civil Cells.

2) Modify the Civil Cells vertical geometry to meet project and geomerty specific
requirements.

14.4 General Procedure

1) Choose the Place Cell command.
S Civil Cells ix = = A

Q[P e L
4:% ¢ Place Civil Cell w

2) Choose which Civil Cell you wish to place by choosing the select button below.

Civil Cell Name

Note:
e [f the button above cannot be selected, reset outside the dialog to activate it.
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CIVIL CELLS

3) Locate and Select the cell you intend on placing.

r-2d-tapered-exit dgnlib
ir-3d-parallel-exit dgnlib, Default
3d-tapered-exit bak, Default
3d-tapered-exit dgnlib, Default
tct-3dchannelized-single bak, Default
tct-3dchannelized-single danlib, Default
tct-3d-channelized dgnlib, Default
tct-3d-half4. danlib, Default

tct-3d-half+ danlib, Defautt

tct-3d danlib, Default

tct-channelized-3d-half dgnlib, Default

tct-channelized-3d-half+.dgnlib, Default
x-over-Zd-bulletdessthan-64. dgnlib

x-over-3d-bullet-88 danlib, Default
=) x-over-3d-semi-circle-curb dgnlib, Default

tct-channelized-3d-half4-cg danlib, Defautt

tct-channelized-3d-half+-cg dgnlib, Default

x-over-3d-bullet-88-2013-06-14 dgnlib, Default

General Procedure

m

1

Note:

e Each cell will prompt you to identify certain elements to let the software know
where you want to place the cell. 3d cells will require selection of elements that
have been profile in most cases. Specifics of pre-requisite elements needed are
discussed for each cell type below.

4) Edit the cell with Point Controls, Parametric Constraints, etc. as needed to match your

project.

5) Add External References to the ML and local road corridors to drop the shoulder and
template end conditions through these cells.

= Beniley
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CIVIL CELLS Intersections

14.5 Intersections

Intersections cells have to be placed per quadrant. There are two cells created for each type
(*-l'and *-r). They are placed for a right or left quadrant based on standing on the ML
roadway and looking at the local road.
Notes:
e Adjustments can be made if you don’t need a taper on one or both ends of the
guadrant.
e Parametric Constraints are pre-populated in the cell.
e The Urban Cells contain Type 3a curb and gutter and have curb and gutter along
the tapers; the rural, Type 2.

14.5.1 Cells

--int-c-3d-channelized-single.dgnlib, Default
--int-c-3d-ha|f—I-RuraI.dgnIib, Default
--int-c-3d-ha|f—I-Urban.dgnIib, Default
--int-c—3d-half—r-RuraI.dgnIib, Default
--int-c-3d-half—r-Urban.dgnIib, Default
--int-tct-3d-channeIized-half—I-RuraI.dgnIib, Default
--int-tct-3d-channeIized-half—I-Urban.dgnIib, Default
--int-tct-3d-channeIized-half—r-RuraI.dgnIib, Default
--int-tct-3d-channeIized-half—r-Urban.dgnIib, Default
--int-tct-3d-channelized-single-RuraI.dgnIib, Default
--int-tct-3d-half—I-RuraI.dgnIib, Default
--int-tct-3d-half—r-RuraI.dgnIib, Default

Notes:
e Ruralis Type 2 curb and gutter
e Urbanis Type 3a
e [INT-C =Simple arc, no tapers
e INT-TCT = Arc with tapers.
e *single* = Single island.

14.5.2 Pre-Requisites

1) Element representing ML EP with profile through the intersection area extending 300-
400’ either side of the intersection.
2) Local road CL has profile and extends at least 225’ from the mainline EP for INT-TCT*

cells. Intersections with no tapers (INT-C* cells) need to extend 125’ from the mainline
EP.

14.5.3 Creating the ML EP profile

The steps to create the partial edge of pavement (ML EP) is shown below.

1) Choose Single Offset Partial from the Horizontal Geometry menu.

e i i =
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CIVIL CELLS Intersections

2) Create this partial element from the ML CL at the edge of pavement offset and
extending 300-400’ either side of the intersection. If this element is too short, the Civil
Cell will not place correctly.

IR
P Lk
-

3 Single Off... —

Offset: -14.0000
Mirror |:|

Distance
Lock To Start |:|

[ | Start Distance |1060+554937 R1
Lock ToEnd [ ]

[ ] End Distance | 1066+24.8710 R1
[] Length 569.3712

Feature »
Feature Definition |P-EP-PAVED | Vv
Marme P-EP

3) Choose the Profile By Slope From Element command from the Vertical Geometry menu.

BB vertical Geometry HEEA

BB =5 b e (R v |2
> ol

oY =Yia
iy N N | (T
ENEAN N ST . v g

# Terrain Model

Profile By Slope From Element |
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CIVIL CELLS Intersections

4) Enter the slope you wish to project as shown below.
5 Profile By SI... —
Point Selection All

Profile Adjustment | None

[ ] Vertical Offset 0.0000

Slope 6.8000%
Feature »

Name

Element Template Mone ~

5) Following the prompts, choose the EP just created.

-
-
-

RCTC L L

s

B ocate First Element To Profile

Complex Element: P-EP
Feature: P-EP-PAVED

Mo Active Profile

Level: TRANS_EOP_PAVED

M | ccate Reference Element

Complex Element: ML_SR4
Feature: WORKING_[\V1
Active Profile: PPML_SR4
Level: WORKING_LV1
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CIVIL CELLS

7) Enter the slope to project and follow the remaining prompts to profile the element
representing the EP.

8) Open the profile view to make sure the profile was created and it is active.
Note:
[ ]

Element.

If superelevation is in transition, you need to use the Profile By Variable slope to

N

# Terrain Model | Profile By Variable Slope From Element

W)

Seniaiviag 10fruy
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CIVIL CELLS

14.5.4 Cell Pla

cement

Intersections

Arrow’s for Left Placement: Local road arrow always towards intersection side you are

14.5.5 Editing
1)

L
......
.........
.......
e
.....
T,

.....
e,

Edit the curves to adjust radii.

placing Taper-Curve-Taper and mainline arrow always away from the intersection.

2) If taper geometry is edited, also edit the ahead and back tangent ratio’s of the arc. If
taper is not needed, change the Ratio-Offset method to None for the appropriate tapers

W)

Seniaiviag 10fr

and curve.

127.5636
88°54°57 BI56™
88°54°57 8956
N10738'31. 71337
S580726"30.3B46"

Feature Name
Feature Definition

P-EP
P-EP-PAVED

Curve Stroking
Prafile Stroking
Stroking Step Method
Linear Stroking

0.0500
0.0500
Increment
5.0000

Type

Type

Method
Offset
Ratio

Radius
Back Dffset

Ahead Offset
Trim\Extend

Method
Offset
Ratio

0.0000
1:15
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W)
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3) Offsets can be edited by selecting one of the parallel construction elements as shown
below.
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CIVIL CELLS Intersections

4) EP vertical has been established based on a normal crown ML and LR. EP profiles will
need to be adjusted to match ML and LR Super. You can choose Properties of parallel
construction elements to control slope at PC or PT by editing the Project Variable Slope

variables.
a) Choose Properties from the parallel construction element that ties into the Begin or

End taper.

b) Inthe example below, the dialog originally had -2.0% and was changed to +2.8%
because the curve was in 6.8% super and with a maximum of 4% rollover, 6.8-4 =

2.8%
Start Point 741422 9768.1875077 .
End Point 741652.7593.1875170.]
Length 2477781

Feature Name CONST_ML_SHLD4
Feature Definition CONST_LV2

1 1w
Start Point [] 741422.9768.1875(
End Paint [] 741652.7593.1875"

Start Distance |:|
End Distance ]

Slope Style Linear
Start Reference Dist 0+00.0000
End Reference Dist: 3+26.2111
Start Slope 2.8000%
End Slope 2.8000%
Wertical Offset 0.0000
Slope relative to tarc False
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Intersections

5) Tapers — Placed as corridors, super can be applied, or template drop can be removed if

no taper is needed.
a) Toremove template drop, go to Properties of the template and clear the template.

Jl Properties

Interval 5.0000 Interval 5.0000

Horizontal Mame

Description Description

1 1 ST e 1 1 = i T ey
Start Station 0+66.6657 Start Station 0+66.6657
End Station 1+41.6655 End Station 1+41.6655

CONST_LR_CL

Horizontal Mame

CONST_LR_CL

c) If no tapers, change the Properties of it to a CONST_* level and as mentioned
earlier, change the Ratio-Offset method to None for the appropriate tapers and

curve.

W)

:"urru[:":u:-.:' g

Changlng EP feature to construction feature:

Length 754253
Length Along 749998
Start Point 7413450222 1875103.
End Paoint 741304.7010.1875167.
Length 754253

Feature Name P-EP-TaperLR-R

P-EP-PAVED o
=1 Working Al
StartPoint | 1 & CONST_DCH
EndPaoint | & CONST_LW1
=, & @ CONST_LV2 ]

Method

S & CONST] COMNST LV
Start Distan = | & WORKING [
Start foset ..... & WORKING_LV10
End Distan

----- & WORKING_LV2

Length | @& WORKING_LV3 w
End Offset E >
Ratio
Type Base Geometry
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Intersections

Changing Ratio-Offset to None on the arc for the taper side that was removed.

Start Point
Erd Point

Erd Direction

Length 889736
Tatal Length 88.9736
Arc Sweep Ange  -78725'40.9803"
Arz Tangent 53.039
Tatal Tangent 53.039
Arz Deflection -78°25'40.9803"
Tatal Deflection -78°25'40.9803"

Start Direction 569°15'22 4363"W

741422 97681875077
741345.0222 1875103.

N32°18'56 5834"W

Feature Defin

Feature Name P-EP

ition P-EP-PAVED

Curve Strokin

Profile Stroking 0.0500
Stroking Step Methc Increment
Linear Stroking 5.0000

g 0.0500

— | I P FF R A o o -
[ETEIN Ratio-Offset v
Offset | [Ny =S
Retio Length Ratio
— 1 mwed| gngth Offset I
| Type Ratio-Ofse !
C 1 —g
| Type None |
—— LI T A L ™™ F ar By O os.
Method Ratio-Offset
Offset 0.0000
Retio 15:1 |
- 1 1 T m T O Ve

| Giick Transition Me Linear | |

—

| Redius

64.9999 l

6) Curve Point Control — Will need to be added to arcs to CL point to project to the

proposed pavement terrain to obtain correct shoulder rotation.

= Beniley
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CIVIL CELLS
7) Add P-EP-INT to the ML and LR Corridors to drop the ML and Taper end conditions

through the ilntersection.

Template Drop

e Name
- Secondary Alignment
Key Station P-SHLD-L
Parametric Constraint P-CLEAR-L
Paint Contrel P-SHLDR
P-EP-INT-Taper-ML
Curve W H
Curve Widening P-EFINT
End Condition Exception P-EP-INT-ML
External Reference P-EP-INT-ML1
o P-EP-INT2
Clipping Reference
P-EPINT
P-EF-INT
P-EP-INT-Taper-ML

Before
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Detourand Realignment Takeoff

14.6 Detourand Realignment Takeoff

14.6.1 Cells

-i---detour-takeoff—3d-LT-1Iane.dgnlib, Default
-i---detour-takeoff—Sd-LT.dgnIib, Default
J:r--detour-takeoﬁ-Sd-FiT-‘lIane.dgnlib. Default
J:r--detour-takeoﬂ‘-Sd-RT.dgnlib. Default

F}-

-realignment-takeoff-3d-LT.dgnlib, Default
-realignment-takeoff-3d-RT.dgnlib, Default

-[FH-]

The only difference between the detour and realignment takeoff cells is the templates used
in the cells have different shoulder widths and end conditions. Steps below discuss the
detour takeoff cells but the same information applies to the realignment takeoff cells. The
cell:

14.6.2 Detour process

W)

;rl]‘rfllll":J“'J:' g

1) Store horizontal alignments for both ML and DET.

2) Profile from existing terrain the ML alignment and Make Active the exising profile unless
you have a grade already set.

3) Complex ML existing EP on detour side for about 400’ from ML and DET intersection.

4) Profile from existing terrain the existing EP and Make Active the existing profile.

u View 2, Profile - X-EP =
B~ AQQRAEBE OB F| e

.DE;’E&:}C"
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CIVIL CELLS Detourand Realignment Takeoff

5) Place a short line perpendicular to the ML at PC or PT of detour (where it intersects ML).

6) Place the Detour-Takeoff-RT-3d or Detour-Takeoff-LT-3d. Use the appropriate one
based on a perspective of standing on the ML outside the Detour (Is the detour left or
right of the ML).

7) Use Profile from Surface to generate kick-off grades for the detour profile. Choose the
existing terrain and the asphalt surface placed with the cells.

8) Create the entire profile of the detour.

9) You would then drop the detour corridor.

Reference elements and direction needed for correct placement of Detour-Takeoff-RT-3d:

Line at DET PC/PT
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CIVIL CELLS Guardrail and Bridge Spill Thrus

Cell after placement.

14.7 Guardrail and Bridge Spill Thrus

14.7.1 Guardrail cells process

1) Extend ML corridor 50-75’ past bridge abutment.

2) Place a horizontal element which represents the bridge abutment (BR ABUT below) left
to right looking at the bridge from the guardrail side. Use Civil AccuDraw and place this
at a Station Offset so that it can be easily moved later.

3) Profile the bridge abutment from pavement surface (From ML corridor).

4) Extend each end of profile to width of bridge and store profile as complex.

5) Place the cell.

14.7.2 Pre-Requisites

Shown below, Profile on all.

Direction of Arrows needed.
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Guardrail and Bridge Spill Thrus

Select Elements to’

Skip)

14.7.3 Editing

1) Make any adjustments to guardrail, shoulder, and clear zone needed based on your
design speed and ADT.

2) Go to Corridor Objects.

| Corridor Objects
L)

W)

Seniaiviag 10fruy

263

dih

¥/ Y.

()] A

-



CIVIL CELLS

W)
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Guardrail and Bridge Spill Thrus

3) Add the shoulder and clear zone as External References.

P
e

Template Drop

Secondary Alignment

........ Key Station
Parametric Constraint
Paint Control

Curve \Widening

End Condition Exception

External Reference

Clipping Reference

2

Add a Clipping Reference to the corridor.
218 General Geometry w

Horizontal Geomet... W

BH vertical Geometry W

Loaw e e

#® Terrain Model v
Tl corridor...sx == &
Q TEL‘I‘J WAt oy -

Fy

Terrain Model: CLIP

Ew gt h mw®
WK e G

R '
T © uf e 0o [0 14
A e pe——
- | Add Clippiq
= 3D Geometry L
1L Civil Cells v
o Civil AccuDraw W | ]

264
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Guardrail and Bridge Spill Thrus

CIVIL CELLS

Complex Element: BENT BOTTOM
B Feature: CONST_LV3

Active Profile Exists

Level: CONST_LV3

265
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W)

7) Make any adjustments to beam depth here.
B View 5, Profile - BENT BOTTOM

B-%-|AQRQNEHBE ODG G .

-
-

0000;00+0
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CIVIL CELLS Guardrail and Bridge Spill Thrus

8) Adjust bridge to match pavement slope.
Change the Start and End Slope of the elements circled below to your pavement slope.
The example below is in 3% superelevation.

Ler 109.5008
Length Along 110.0000
Start Poin 1102082.3730.1461128.3]
End Point 1102113.2296,1461233.3¢
Length 109.5008
Feature Mame CONST20

Feature Definition CONST_LV3

Start Point [1 1102082.32730.14611;
End Point ] 1102113.2296.14612
Curve Stroking 0.0100
Profile Strolang 0.0010
Stroking Step Methed  Increment
Linear Stroking 10.0000
-
Method Single Offset
Offset 26.0000
Start Distance 0+00.0000
End Distance 1+10.0000
Ratio 1:0
Type Base Geometry
n
Slope Style Linear

Start Reference Distanc 0+00.0000
End Reference Distanct 1+09.5008

-3.0000%
End Slope -3.0000%
Vertical Offset 0.0000
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Guardrail and Bridge Spill Thrus

The Bent Bottom should now show the profile with the correct slope as shown below.

9) Transition the Shoulder Slope and Structure Thickness at the bridge abutment with
Parametric Constraints.

0‘) @6

BR. END
SLAB

DETAIL FOR PAVEMENT
TRANSITION AT BRIDGE ENDS

@11/2” HOT MIX ASHPALT, MT (9.5 mm MIX) (1 @ 1%" REQ'D.
@11/2" HOT MIX ASHPALT, MT (12.5 mm MIX) (1 @ 1¥%") REQ'D.
@21/4” HOT MIX ASHPALT, MT (19 mm MIX) (1 e 2%" REQ'D.
@ 2Y" HOT MIX ASHPALT, MT (19 mm MDX) (1 @ 244" REQ'D.
@6” CHEMICALLY TREATED GRANULAR MAT'L (9/0C)

W)
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14.8 Bridge End Pavement Subgrade Transition

Bridge End Pavement Subgrade Transition

10) Add End Condition Exceptions through the station limits where point GR-F-CLZ-* rises
above the SG Tie point. Exceptions are added because this point does not need to be
included in the Top Dirt terrain if it is above the SG Tie point. With the end condition
below, this point feature is different than the normal feature and excluded in any Top

14.8.1 Cell

25 TARWDDATAMNP UT rwd itl

Dirt triangulation.

“ZZ Paint Name List
5 MDOT
[ Components
[ End Condition Exceptions
25 End Conditions
== (around
»={ Ground Detour - Temp Slope
== Ground Detour Remaoval
»= Ground w Fill Ditch
Ground w Fill Ditch w CLZ above 5G |
»= Ground w Toe Ditch
= Ground-CA&G w FIIDCH
= Ground-Cut
== Temp-Fil-Ditch
5] Templates

BridgeEnd-SG-Trans
Used to locate the Subgrade Transition points of the Subgrade Transition leading up to the
Bridge End Pavement. Note that you use the same reference elements as used with the

Guardrail/Bridge Spill-Through cells discussed above.

14.9 Median Cross-Overs

Bullet and Semi-Circle x-over cells have been created.

You need to create a line that represents the X-Over CL and runs 90 degrees off Median EP
RT to Median EP LT. This line has to be profiled, as well as having the Median EP’s profiled.

14.9.1 Cells

=

F-F--FE-FR- - -

-x-over-2d-125cc.dgnlib, Default
-x-over-2d-bullet-less-than-64.dgnlib
-x-over-3d-125cc.dgnlib, Default
-x-over-3d-bullet-88-curb.dgnlib, Default
-x-over-3d-bullet-88.dgnlib, Default
-x-over-3d-semi-circle-curb-Tturn-lower.dgnlib, Default
-x-over-3d-semi-circle-curb-Tturn-upper.dgnlib, Default
-x-over-3d-semi-circle-curb.dgnlib, Default
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CIVIL CELLS Median Cross-Overs

14.9.2 Pre-Requisites

1) Median EP LT and RT drawn and have profiles. Note that these EP’s need to extend
1000’ each side of the intended X-OVER CL.

2) Line constructed that represents X-OVER CL and runs 90 degrees off median EP RT to
Median EP LT and has profile.
a) Create a line perpendicular to the median RT EP and crossing the LT EP.
b) Open the profile View of this line.
c) Use the vertical command Project Profile Intersection Point to show the LT and RT

EP intersection points.

BH vertical... mm = mm &
B |55 & 5 [
s

o | Profile Intersection Point ||

El— &, 2, ﬁr
d) Draw the profile for the X-Over CL and make this profile Active.

w=—== LTLN EP

. T=<X-OVER CL

270
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14.9.3 Steps

Place the cell.

S= Elements to View Alternatives (
Skig)

Complex Element: CONSTZ22
Feature; P-EP-PAVED
Active Profile BEasts

Level: TRANS_EOP_PAN

14.9.4 Edits

1) Make any adjustments to taper and storage lengths.

-l'"""'-"'-""'-'-—-..,.
— e
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CIVIL CELLS Median Cross-Overs

2) Make any adjustments as needed to the X-Over nose locations.

-
»
y

Locate Next Reference z Reset To Complete

Complex Element: P-X-0OVER
Feature; P-X-0VER

Active Profile Exists

Level: XS_PLAN_¥_OVER

- / +
+
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Median Cross-Overs

4) The turn lane and parallel EP’s drawn were projected at a slope of 2% off the normal

median EP. If the X-Over is in superelevation you can:
a) If constant or variable from beginning to end.

Click the 2d Parallel Lane and go to properties to change the slope if needed.

Start Point 7163828024 351714.005¢
End Point 716650.3625,351457.396¢

Length 370.7926

1

Feature Name P-EPG6

Feature Definition P-EP-PAVED

Curve Strokang 0.0500

Profile Stroking 0.0500

Stroking Step Method  Increment

Linear Stroking 5.0000

Slope Style Linear

Start Reference Distanc 0+00.0000
End Reference Distanct 3+70.7926

2.0000%
End Slope 2.0000%
Vertical Offset 0.0000

b) If variable slope and you want to just project and not edit, add CL Point Controls to
the LT and RT lanes and change the taper Point Control mode from Both to

Horizontal.

Template Drop

Control Description Poirtt

Secondary Aligr

B2 B2

| Linear Geometry ‘ Falze

Key Station

Parametric Constraint
Point Conirol

Curve Widening

End Condition Exception
External Reference

Clipping Reference

7= Bentley

Sxniaiviag 10frastrasture
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¥Over-EP-MR-Taper EP-MR-Taper
=

PointControl

Enabled

Control Description
Point

Mode

Control Type

Plan Element
Profile Element

Use as Secondary
Alignment

Priority

Herizontal Start Offset

Haorizontal Stop Offset

Vertical Start Offset

Vertical Stop Offset
Station Range

Start Station

End Station

cLL
L

Both
Linear Geometry
S07LT
PP-GO7LT
1

0.0000
0.0000
0.0000
0.0000

0=00.0000
3+69.2845
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CIVIL CELLS Median Cross-Overs
c) If variable slope and you want to project but have the ability to edit, add a
superelevation auxillary lane.
Select Create Superelevation Lanes:
Tl corridor... SR == A
Al N A S
A8 F o H- BN
@ {{
E 7 ||t Tl T Y @

= *| Freate Superelevation Lanes

274
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CIVIL CELLS Median Cross-Overs

Fill out the dialog similar to below and choose the Superelevation Section.

Name w-overd36
Side Of Centerline  Right
Inside Edge Offset 14,0000
\fidth 12,0000
MNormal Cross Slope 2.0000%

Fill out the resulting dialog as shown below. The Follow Adjacent setting will project
the super of the ML to the auxiliary lane.

Mame w-overd56

Type Aundliary El
Application Type Faollow Adjacent El
Side Of Centerline  Right (=]
Inside Edge Offset  14.0000

\width 12,0000

Lock To Start

Start Station 303+58.1797 R1

Lock To End

End Station 303+58.1757 R1

275
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CIVIL CELLS Median Cross-Overs

Once you follow the prompts from the dialog above, the following dialog will appear
which you can reset out of.

Distance Constraint Ll
Distance Constraint Type None El

Slope Constraint L
Slope Constraint Type MNaone El

Fivat About Right Edge El

Transition Type Linear El

Station I03+58.1757 R1

Cross Slope 0.00007%

Point Type Undefined Type El

The super Ine should be added as shown below.
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Median Cross-Overs

Add superelevation Point Control and change the taper point to just Horizontal
mode as shown below.

._h- Corrider Objects - X-| - | =8 AhJ
Template Drop 1 X% x 4 PointControl ~
N Enabled Control Description Point Mode Control Type Use a: Enabled 7
Secondary Alignment
True EP-MR EP-MR Both Linear Geometry False .
] Control Description Super
Key Station True ¥-Over-EP-MR-Taper EP-MR-Taper IHﬂnzﬂnta\ ILlnear Geometry | False
Point EP-MR-Taper [+]
Parametric Constraint
Cons Mode Vetical =
Point Control Contrel Type Superelevation El
Curve Widening Superelevation B07L7 coverd®6 =]
End Condition Exception Reference Point EP-MR El
External Reference Prierity 1
Clipping Reference Station Range L]
Start Station 0+00.0000
End Station 3+65.2845

If super was applied or CL Point Controls added, you'll notice the taper and parallel
EP does not line up vertically with the top face of curb. It needs to match at the nose
PC to make the x-over terrain accurate so project the superelevation slope at this
location to the EP by going to the Horizontal Properties of this element and changing
the slope.

Before slope projection adjustment.

Adjustment.

Start Point
End Point

716382.8024.351714.005¢
716650.3625.351457 396+

Lengtt 370.7926

]
Feature Mame P-EP&
Feature Definition P-EP-PAVED

| -
Curve Stroking 0.0500
Profile Stroking 0.0500
Stroking Step Method  Increment
Linear Stroking 50000

)

Slope Style Linear

Start Reference Distanc
End Reference Distanc

0+00.0000
3+70.7926

Start Slope 1.0000%
1.0000%
Wertical Offset 0.0000

[]
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After slope adjustment.

14.10 Interchange Ramps

The following steps you through either 2d or 3d interchange ramp cells. The 3d cells
available are pre-built with many surface templates, corridors and linear templates.
These are items you would have to meticulously place if only the 2d cell is dropped. It is
ideal to go ahead and drop the 3d cell in lieu of its counterpart 2d cell and then change
vertical and horizontal geometry based on the projects geometry. The reason why is that
much of the decisions on the horizontal location of the interchange ramp involves
looking at grades, sight distance, etc.

General Steps:
1) Place the 2d or 3d cell.

2) Drop the cell and then complete the ramp alignment tie-in to the crossing roadway.

If 3d:
3) Add Const-INT elements placed with the cell to the mainline corridor as External

References to remove the mainline shoulder and end conditions through the
interchange area.

4) If 3d, calculate superelevation, change projected slopes or profiles of the elements
controlled by these slopes, set complete ramp profile, and apply superelevation.

5) Add Target Aliasing and Corridor Clips for the overlapping areas of the mainline corridor
and ramp corridor.
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CIVIL CELLS Interchange Ramps

14.10.1 Pre-Requisites

1) MLEP

2) Line 90 degrees to EP and at location where the Ramp begins. Place with Civil Accudraw
and specify station so ramp can be moved later if needed by moving this line. This line is
where the parallel lane ends or taper ends for all cells except the tapered exit at which

case this is where the taper begins. See image below.

If 3d Cell:
3) MLEP profiled at least a 1000’ each direction.

4) ML Corridor dropped and superelevation applied.
5) Crossing road profile set, corridor dropped, and superelevation applied.

Line at Taper Beg.

Direction of Arrows needed.

e
Select Elements to View Allematives (Resetio g
Skip!

Are From Element

Mo Active Profile
Level: Default

14.10.2 Editing

1) Add the P-EP-INT line as an external reference. This line is placed on top of the ML EP
through the ramp and ML intersection area.

Corridor Objects - ALI4S

| Template Drop 1 X x @
Name
| Secondary Alignment
Key Station PXOVERT
8| Parametric Constraint P-X-OVER
' P-EP-INT

Point Control

8| Curve idening

I End Condition Exception
o e e
|

I e S ——— External Reference

................ o Clipping Reference
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Interchange Ramps

2) Add the ramp taper, ML corridor and existing terrain as Target Alias to the ramp corridor.

......

Target Alias dialog

Target Aliasing for Cormidor: MMP‘
P

B View 3, Cre

View Properties

Target: | <Active Surface

Surface or Comidor

Comidor - Linear Template
Comidor - Linear Template
Comidor - Linear Template
Comidor - Linear Template
Comidor - Linear Template
Comidor - Linear Template
Comidor - RAMP

Comidor - RAMP-TAPER1
Temain Model - Temain-F

Mliases:
:P-EP1D Add - Comidor - RAMP-TAPER
: P-EPS Comidor - ALI45
- P-EP-INT IS — Temain Model - Heydb 5_3-27-13
: P-EP-INT1 —
: P-EP-INT3 ;
: P-EP-INT4 =

Comidar - RAMP-TAKEOFF ove Lown

This should give you the following x-section look.

B VYiew 3, Cross Section - Corridor: ALI45 Plan: ALIA5 Profile: PRALISEP

W)

Sentaiving nfrastractuce

View Properties ||| |4 < 260+50.0000 R1 =[] >
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CIVIL CELLS Interchange Ramps

3) Add a clipping reference of the Ramp Corridor to the ML Corridor and Ramp Taper Corridor.

Results are shown below.

B View 3, Cross Section - Corridor: AL4S Plan: ALM5 Profile: PPALASEP = =R ==

[ View Propeties [+] 1« = || 260+50.0000 R1 [=]| » »

4) Apply Super to Ramp Corridors.

LAB IX: Civil Cells

1. Placing cell (realignment-takeoff-3d-RT)

e Inthe Corridor DGN file, use Microstation’s Create Complex Chain command to
create a copy of the TOPO referenced right existing EP, drop it (including
linestrings), and store complex with a feature of X-EP.

e Open the profile view of this X-EP and set the existing profile active.

e Place aline at the BOP on a working or construction level and at 90 degrees to
the alignment. This line will be used as a reference.

e Place the detour cell realignment-takeoff-3d-RT at the BOP.

2. Place the intersection cells int-c-3d-half-I-Rural and int-c-3d-half-r-Rural at the
intersection of LR Tucker and SR4.

e Inthe Corridor DGN file, copy parallel partial SR4 alignment with a 14’ offset and
300’-400’ to each side of LRTUCK. Profile this with the Vertical Profile by slope
from Element command using +6.8% slope.

e Place the intersection cells.

e Add the P-EP-INT lines (four elements on the ML side) in the cell as External
References to corridor SR4 to turn off display of the SR4 corridor through the
intersection.

e Choose Properties from the parallel construction elements that tie into the
begin/end taper.

-

8 Properties
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Interchange Ramps

e Since the superelevation is 6.8%, change the slopes as shown below to +2.8%

adhering to a maximum 4% breakover value.

Start Point 741422 9768.1875077 .
End Point 741652.7593.1875170.]
Length 2477781

Feature Name CONST_ML_SHLD4
Feature Definition CONST_LV2

1 1w
Start Point [] 741422.9768.1875(
End Paint [] 741652.7593.1875"

Start Distance |:|
End Distance ]

Slope Style Linear
Start Reference Dist 0+00.0000
End Reference Dist: 3+26.2111
Start Slope 2.8000%
End Slope 2.8000%
Wertical Offset 0.0000
Slope relative to tarc False

e Choose Properties of the ML tapers.
e Change the Slopes of the ML tapers to 2.8%

e Remove the tapers on the LR side by going to Properties of the template and

clear the template.

Interval 5.0000 Interval

Horizontal Name  CONST_LR_CL Horizontal Name

Description Description

Start Station 0+66.6657 Start Station

End Station 1+41.6655 End Station
282
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Change the Properties of the LR side tapers to a Construction level and change
the Ratlo Offset method to None for the appropriate tapers and curve.

Length
Length Along
Start Point
End Paint

754253
749998
741345.0222 1875103,
741304.7010.1875167

Interchange Ramps

754253

P-EP-Taper-LR-R

Length

Feature Name

TR P-EP-PAVED v
- Working ~l
Start Point | | (. & CONST_DCH
EndPaint | = .. @ CONST_LVI
= @ CONST_LV2 ’
ge”“"j_ ----- @ CONST| CONST_LV'
tart Distan | | & WORK
Start Offset @ WORKING LV10
EndDistang @ WORKING_LV?
Length | @ WORKING LV3 v
End Offset
Ratio 3 o
Type Base Geometry

Change Ratio-Offset to None.

Start Point 741422 9768.1875077.
Erd Point 7413450222 1875103,

Length 889736
Tatal Length 889736
Arc Sweep Ange  -78°25'40.9803"
Arc Tangent 53.0391
Tatal Tangent 53.0391
Arz Deflection -78°25'40.9803"
Tatal Deflection -78°25'40.9803"
Start Direction 569°15'22 4363"W
Erd Direction N32°18'56.5834"W
Feature Name P-EP
Feature Definition P-EP-PAVED
—_— —
Curve Stroking 0.0500
Profile Stroking 0.0500
Stroking Step Methe Increment {
Linear Stroking 5.0000 !
m_ Ratio-Offset v |
Offset Wops | i
Retio Length Ratio |
r— 1 === |_ength Offset .
Type
——— | 1 o L
Type None
——— 1] e 7™ - F A N .
Method Ratio-Offset '
Offset 0.0000 '
Retio 15:1 |
- — 1 e T A Ty

Quick Transition Me Linear |

Radius 64.9999
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CIVIL CELLS Interchange Ramps

3. Place the Guardrail-3d-2lane cell. (See reference elements needed in the Civil Cell
instruction area.)

LAB X: Corridor Edits

1. Create the LRTuck corridor and drop the LR Template created beginning where the civil

cell ends.
2. Add the shoulders at the guardrail area as Point Controls.

3. Change the Beam Depth to 4.5’
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3D GEOMETRY TOOLS Section Overview

15. 3D GEOMETRY TOOLS

15.1 Section Overview

3D Geometry tools contain two categories, 3D Tools and Edit. 3D Tools contain tools for
drawing Civil 3D elements and applying linear and surface templates. Other tools include 3D
by Volume (useful for pond design) and 3D By Slope to Target which allows the user to
project a slope to a terrain from a horizontal element that has an active profile.

The Edit Tools contain editing tools for template drops and applied surface templates and
synchronizing tools for templates with the template library.

Most Civil Cells are created by using some form of linear and/or surface templates. Linear
templates are just templates dropped on a linear element that has an active profile and
without creating a Corridor. Surface templates are templates inserted into the DGN relative
to a terrain. Surface templates generally represent pavement areas of intersections and
Cross-overs.

Most of the edit tools available are available on Context Menus.

15.2 Section Prerequisites

e MicroStation Fundamentals

e Horizontal and Vertical Geometry basics
e Templates

e Corridor Models

15.3 Section Objectives

1) Understand linear and surface templates.
2) Knowledge of the 3D slope to Target tool.

15.4 3D Geometry

-
]
n
>

= 3D Geometry

2\ 2 a v 3D Tools
S U (X 3D Edit
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3D GEOMETRY TOOLS 3D Geometry

3D Tools
Select in the Toolbox Description
The Additional 3D by Plan Profile tool creates a 3D element from a

portion of a profile line.
Additional 3D by Plan Profile

Accesses the Pick Template dialog then inserts the chosen template into
the drawing relative to a linear element.
Apply Linear Template

Accesses the Pick Template dialog then inserts the chosen template into
the drawing relative to a terrain model.
Apply Surface Template

Creates a 3D element computed from a linear element to a surface.

Apply 3D By Slope To Target

Creates a 2D element from a 3D MicroStation element and utilizes the
original 3D element for the active profile.
Plan By 3D Element

Creates a terrain modeling computed by volume from another
reference surface.
Create3D By Volume

Edit Tools

Opens the current template library and displays the template with the
selected template drop.
Edit Template Drop

Updates a template within a template drop with the template of the
same name from the current template library. Any changes previously

Synchronize Template made to the template in the template drop are overwritten with no
warning.

Opens the current template library and displays the template with the
selected surface template for editing.
Edit An Applied Surface

Template

Updates a surface template with the template of the same name from
the current template library. Any changes previously made to the
Synchronize Applied Surface | template are overwritten with no warning.
Template With Library
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Drainage

16. Drainage

16.1 Section Overview

Section Overview

This section covers adding profiles for ditches where needed and updating the Corridor to
reflect these Ditch Profiles and also discussed
16.2 Section Prerequisites

MicroStation Fundamentals

Horizontal and Vertical Geometry, Corridor Modeling

16.3 Section Objectives

After completing this section you should be able to:
1) Drain the corridor.

2) Profile and determine length of culvert.
16.4 Ditch Drainage

16.4.1 Overview

Templates are pre-built to create LOW point alignments/profiles of each side of the

roadway. This element is generated from the ditch bottom in cut or the tie point in fill
These are Construction elements as shown below and are named LOW-L or LOW-R.

Seniaiviag 10fruy
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Drainage Ditch Drainage

e context menu to open the profile view.
| A

— A B -8 s X
. N =" | EEH

You can click on these alignments and use th

You cannot set ditch grades in this profile view and then assign point controls to draw to
that profile because of circular dependency of the corridor and elements drawn. The
process for evaluating, creating, and applying ditch grades is discussed below.

16.4.2 General Process (Cut Ditches)

Templates are pre-built to search for the Vertical External Feature P-DCH-RT or P-DCH-LT to
allow for the easy addition of a Ditch profile in Fill Ditch areas.

1) Process your template.

2) Openthe LOW-L or LOW-R alignments in a profile view.

3) Draw profiles where needed.

4) Delete rules of the drawn profiles.

5) If alignment is referenced, use Horizontal Geometry’s Copy command to copy the element
in the Corridor DGN file.

6) Open the profile view of the corridor alignment.

7) Project the profiles to the corridor alignment.
Make sure you do not set these as the Active Profile.

8) Delete the rules of the projected profiles.

9) Name the profiles.

10) Add vertical point controls to these ditch profile elements.
Note: For each area you are changing the natural ditch grade, you will need to go through
these steps.

16.4.3 General Process (Fill Ditches)

Templates are pre-built to search for the Vertical External Reference Features P-DCH-RT or
P-DCH-LT to allow for the easy addition of a Ditch profile in Fill Ditch areas.
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Drainage Ditch Drainage

16.4.4 Initial Ditch Flow and Setting Grades

The example below goes through setting grades for the Right Ditch Profile. You’ll use the
same process for the Left Ditch, but with different Features.

1) Open the profile view of the LOW-R alignment.

View 5, Profile - LOW-R =R =R %"
EJ - AR QREEE NEIG RN

2) Add profiles to drain.

View 5, Profile - LOW-R \E\@
E_l'i«f AR QRIUEHEE HEIE HIx

o Profile Li.. —

[ Length 12436312

Slope -0.4000%
Feature

Name

Element Template  Profiles\profile ¥

Remowve Rule

289
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Drainage Ditch Drainage

16.4.5 Projecting to the Alignment.

1) If the corridor alignment is referenced, copy the corridor alignment into the DGN file.
Rename to DCH.

< Horizontal Geometry

I *m? ®7

¢ .0

O _/“ SN PiA

.:-'\

R AR S = =
Nl /'4
2) Open the profile view of this copied alighment.

3) Choose the Vertical Geometry command shown below.
B vertical... an = == &

e o [

-
1]
[ ||
»

wf o |
E [~ & & 0
B~ Py r’|_,—«
T;.a. % i =
e
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Drainage Pipe Culvert Placement

4) Choose the profile that was drawn in the LOW-R profile view and then choose the
horizontal alignment just created with the Copy command. You should see the profile
appear in the DCH view.

View 1, Default || ] | ™ View G, Profile - LOW-R o |[= = W View 3, Profile - P-DCH-R
I A8 QU mE O C A QREEE B

5) Rename this profile DCH-R.

16.4.6 Applying Ditch Profiles to Corridor

1) Go to Corridor Objects.

166.0

165.5
165.0 '—ﬁ Corridor Objects

M 1645 5,

2) Add P-DCH-R as an External Reference.

3) The Ditch profiles should now be a part of your Corridor.

16.5 Pipe Culvert Placement

16.5.1 Overview

Roadway has created features for pipes for plan, profile, and 3d views. A Civil Cell has been
created for Box Culvert placement. The steps below show how to place pipes and culverts.

16.5.2 Process Prerequisites

1) Corridor placed on roadway that intended drainage is being placed on.

2) Create a RWD-DRAIN-002.DGN file, reference your existing terrain, make active, and open
the default-3d model in view 5.

3) Reference in the DGN containing your roadway corridor, both Default model to View 1 and
Default-3d model to View 5.
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Drainage Pipe Culvert Placement

16.5.3 Placing a Pipe

1) Place the pipe in plan view as a horizontal line.

44488 3320 R[E)
BO7RT
63,9021

Distance 211.5852

Line Direction N53°3635.2758"E

Feature
Feature Definition RCP-24
Name RCP24-44438

',

Length doesn’t matter at this time, just make sure it is initially at or outside your

construction limits.
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Drainage Pipe Culvert Placement

2) Open a profile view of the pipe alignment.

\ -

B View 2, Profile - RCP24-44488 =5 |ECH
-~ AQRQREHBE OBE|H| e

[y |

3) Choose the Vertical Geometry command Profile from Surface.

BB vertical... um = mm

a%"LD* N1,

| Profile From Surface

W[~ = ST

El= &, 4=, O,

R (A o e (T
L = (& = 2

v
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Drainage Pipe Culvert Placement

4) Choose the pipe and then connection roadway 3d corridor elements (ground and any other
surface needed in the area of the pipe) when prompted to choose the Reference Surface.
To help locate this area in a 3d view, open a x-section view of the roadway corridor to see

) d'liﬁ :
INE AT T
;‘3 ’A?g Ny — EEE———
/\I/\/ l ~Tenaﬁ.~|ode|
W\ L7\
< L
R\ /N\T ] |~
0AY AV I

AT 10 SR 41110 11
]

5) After the prompts, the roadway corridor should be displayed in the profile view.
B View 2, Profile - RCP24-44488 = || =
B -w-AQRQHEBEHBE OB H| -

-

ML Corridor
Locate First Element To Profil
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Drainage

Pipe Culvert Placement

6) Draw your proposed pipe profile.

a) Vertical command — Place Line from Element.

B View 2, Profile - RCP24-44488
B¢~ AQQREBE MEG| P -

Quick Profile From Surface
Profile Line Between Points
Profile Line To Element

[ead (IR [ ]—

B View 2, Profile - RCP24-44488
E-#- A RHEBERE MG 5|

QN QO o &,
b X "hr}‘Q. w W w

NN

b) Trim the pipe profile length back to take Flared End Sections into consideration if they
are present.

c) If the profile is not as long as the hprizontal pipe drawn, find out what station the profile
ends at and then change the ending station of the horizontal pipe to match the profile.

B View 2, Profile - RCP24-44488
B4 AL QRBHBE OB F| -

Station  1:365147 (&g
Element &
Offset  0.8635

Element

NETRETRETN

N I R L e
opl S Pl
v‘\a\,\»
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Drainage
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Pipe Culvert Placement

d) Set the profile active.

B View 2, Profile - RCP24-444388
Erg- AR EBE MBI H| e

e Y

VA‘ TAV I —

You can use the Vertical Geometry command Profile from Surface to choose more
surfaces of your corridor to check for height of cover.

B View 2, Profile - RCP24-44488
Erd~-AQQRBEEBE ORI H *

f)

Locate First Element To Profile
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16.5.4 Placing a Box Culvert
1) Place the box

culvert CL in the plan view as a horizo

ntal line.
Distance 2064876

Line Direction N41°4414 6093"E
Feature

Feature Definition  Bow-CL
Mame

[=]

BOX-40750

construction limits.
2)

Length doesn’t matter at this time, just make sure it is initially at or outside your

o~

Follow steps in in the Pipe Culvert section for profile creation. You should have an active
4§ ] &

profile for the box culvert CL that looks similar to below and the horizontal length should
have been modified to match the vertical length.
B View 2, Profile -1

O E G| 5

’v

=N on|
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Drainage Pipe Culvert Placement

3) Copy parallel partial your roadway alignment, 0’ offset, a distance of +/- 100’ from the

intersection of the box culvert CL.
E . End Parameters - <Alt> Lock To End

Distance:End Distance | EERE | [

W| Offset: 0.0000

Mirror

Distance

Start Distance 406+95.7695 R3
End Distance  408+22 1663 R3
Length 126.3968

Feature
Feature Definition  CONST_LV2
Name CONST

4) Choose the Place Civil Cell command.
2 Civil Cells in = = A~ E
QU - i
i (PlaceCivilCell |+

5) Choose the Box Culvert cell.

Pick Civil Cell

- Active DGN
-b_m(—cu\vart.dgnlib. Default

Bridge End-5G-Trans-Sta.danlib J{
- detourtakeoff-3d-L T .dgnlib, Defaultt

- detourtakeoff-3d-RT daniib, Default

- drive-3d4ural-old.dgnlib, Default

- drive-3d-ural dgnlib, Default

- guardrail-2d-Zane dgnlib

- guardrail-2d-4lane dgnlib

guardrail-3d-2lane dgnlib, Default
guardrail-3d-4lane dgnlib, Default

- guardrail-3d-Detour.dgnlib, Default
-int-c-3d-channelized-single danlib, Default
-int-c-3d-half4-Rural dgnlib, Default
-int-c-3d-half+-Rural dgnlib, Default
-int4ct-2d-channelized-half{ dgnlib
-int4ct-2d-channelized-half+ dgnlib
int-tct-3d-channelized-half-Rural danlib, Default J{
inttct-3d-channelized-half-+-Rural danlib. Default

-int4ct-Id-channelized-sinale-Rural danlih - Defant

m

R O O e O O O

Civil Cell Name

‘ 0K | | Cancel
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Drainage Pipe Culvert Placement

6) Choose the construction element copied on top of the road alignment.

» et

Locate Reference Emerlt: Foad CL Partial
Copy No Vertical (1/2)

Complex Element: CONST34
Feature: CONST_LVZ

o Active Profile
Level: CONST_LVZ

Line: 1
S F=ature: Box-CL
A Lctive Profile Exists
Level: DRAINAGE_BOX_CULV

8) Follow remaining prompts to place box. You can see 2d and 3d views of the box below.
2D View
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Drainage Pipe Culvert Placement

Ty et

9) The box is default 6’x6’ with associated thicknesses. Make any adjustments needed as
shown below.

a) Select the 2 lines below to odify box width.

omplex Elemer
ture: CONST

b) Go to properties on the Working_BOX_TOP* elements to modify height.

€ 184 9572

Length Along 184 9572
Start Point 722481.7040.344958 619}
End Point 722358 .5441.344820.631]
Length 184 9572
Feature Name WORKING_BOX_TOP2
Feature Definition WORKING_LVE
Slope 0.0000%
4

Profile Adjustment None
Foint Selection On Dep All

— ]
Start Point [] 722481.7040,344958
End Paint [] 722358 5441,344820,
Curve Stroking 0.0500
Profile Stroking 0.0500
Stroking Step Method  Increment
Linear Stroking 5.0000
Method Single Offset
Offset -0.0010
Start Distance 0+58.0558
End Distance 2+43.0130
Length 184 9572
Ratio 1:0
Type Base Geometry
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Drainage

Pipe Culvert Placement

c) You'll need to modify the profile of the line below on each side of the box to adjust
the Wing Wall height.

“\1
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B View 6, Cross Section - Corridor: 607-4-Lane Plan: 607RT Profile: PP-607RT
View Propetties || |4 = 407+50.0000 R3 =] > >
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Pipe Culvert Placement

Drainage

Finished product in a MicroStation transparent view.

LAB XI: Ditching and Drainage
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CROSS-SECTIONS Section Overview

17. CROSS-SECTIONS

17.1 Section Overview

In this section you will learn how to quickly view and create cross-sections with OpenRoads
tools, label cross-sections, and create cross-section sheets.

17.2 Section Prerequisites

e MicroStation Fundamentals

e Knowledge of surveying principals

17.3 Section Objectives

After completing this Section, you will be able to:
1) Create cross-sections from a Corridor.

2) Create Cross-section sheets

17.4 OpenRoads XS View

This process is discussed in the Corridor Modeling section of this document.

17.5 Creating Cross sections

Creating cross-sections in a DGN file for eventual sheet plotting is performed with the
following steps.
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CROSS-SECTIONS Creating Cross sections

17.5.1 At Even Intervals

1) Create a cross-section (XS) DGN file and enter this file. (Use xsseed_US.dgn)
Advanced Document Creation Wizard

Define Document Code
You should define (generate) unique document code

Document Unique Identifier

Division RWD bl

Type - X5 v

Optional_Desc - | SR4

Seq No - 001  Genete |

Next available

RWD-X5-5r4-001

[T Show Advanced Generate Options

2) Reference in your alignment file, file containing the terrain, and file containing the
corridor.

3) Make Active the terrain.

gl

4) Choose the Create Cross-Section tool from the Corridor Modeling Task.
S| e IR e g

S T

5) As prompted, Locate Alignment (the alignment you wish to cut cross-sections about).
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CROSS-SECTIONS

6) The following dialog appears.

Creating Cross sections

Create Cross Section - O
23 Create Cross Section Horizontal Alignment:  ML_SR4 ﬂ
% General . '
2 Custom [ Single Station: 1053+50,0000 R1 #
21 Spacing Start Station: +
o) Spacing on 1053+50.0000 R1 #
- Axes Stop Station: 1095+395157 R #
- @ Sheet Left Offset |_15{}_{}(}m | +|
Right Offset |15{}_{}(}(}(} |ﬂ
Interval: |5{]._{}[}(}(]. |ﬂ
Vertical Exaggeration: |1_{}(}(}(} |
Display in View: |-| v|
Layout (@) Stacked () Sheet
Model
Name: |ML_SR4 |
Scale: |1|r=-|0| v|
| Apply | |Preferences...| | Close | | Help

Preferences

Mame:

Default

MDOT ¥Section

o

Save

Save As...

Delete

_gP E|IE
| B

Help

Active Preference: MDOT XSection

7 Bentley

Sxniaiviag 10frastrasture
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CROSS-SECTIONS Creating Cross sections

8) Change the Display in View to 2 and change the Station Range, Offsets, Interval as
needed and then select Apply to create the cross-sections.

e Create Cross Section - O

X Create Cross Section Horizontal Alignment  ML_SR4 +|

: [ Isingle Station: 1053+50.0000 R1 ﬂ
Start Station: 1053+50.0000 R +|

Stop Station: 1095+99.5157 R1 +|

Left Offset -150.0000 ﬂ

Right Offset 150.0000 *|

Interval: 50.0000 ﬂ

Vertical Exaggeration:  |1.0000

Display in View: Ig vl (1)
Layout (@) Stacked () Sheet

Maodel

Mame: ML_SR4

Scale: 1"=10" v

(2) Apply Preferences... Close Help

View 2, ML SR4 E=N(ECTE ~%™
Eg. k- AR Q EY UG

-y
[ S N
[ O
[~ S
- o am s
WL A am s
P
B == T = T =)
- @  EA e
- s N .
=~ | BB
% oA aBs omm
S EA A am
P S~ S TR
B R T
T
e - T — =)
E N - T — =Y
B - T =T
- e s a A
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CROSS-SECTIONS Creating Cross sections

Notes:
e Cross sections are created in their own separate model named after the
alignment they were processed about. Deleting the model will delete the cross-
sections if you need to re-create them.

Models = ! -
“E= Active File v D 5 E X ."3‘ 0 [

Type 2D/3D Name * Description #  Design File
Ll Default Master Model v DAT..\RWD-XS-SR4-001.
0 Default-3D v DAT.\RWD-X5-5R4-001.

DAT.. \RWD-X5-5R4-001

e You can use the Cross Section Viewer to navigate through the cross-sections.
, & L e
oo & s IR g4

e Cross Section Viewer - B -
Cross Section Model: ML_SR4 w | Cross Sections: Close
. . 1053+500000R1 A
Horizontal Alignment  ML_SR4 1054+00.0000 R Preferences.
. 1054+50.0000 R1
il Factor:
oom Factor 0.5000 1055+00.0000 R1 Help
Plan View: 1055+50.0000 R1
1056+00.0000 R1
Movie Mode 1056+50.0000 R1
—_— 1057+00.0000 R1
T 3 .
'me-0.1000 sec Run 1057+50.0000 R1
1nRE+Inoon0R1 Y

e These are traditional GEOPAK working cross-sections so you can use GEOPAK's
cross-section labeler, etc. to label.
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CROSS-SECTIONS

17.5.2 By Pattern Lines

If you want cross-sections cut at specific stations:
1) Place pattern lines at the intended locations or stations.

GEOPAK

Window Subsudace Lkiity Help SURVEY MDOT

ProjectWise Organizer :
&0~ 4o

Creating Cross sections

S PST i

Sentainiag 10frastracture

| WV

BOAD F  ROAD Tools
View 1, [
LT ' Project Manager
DRAINAGE »
LANDSCAPE y | Active Chain Control
WATER SEWER v| Element Attribites
3PC AdHoc Attribute Manager
Training
- = User Preferences
ivate Map E—
Design & Computation Manager
Quantity Manager
Plans Preparation
DTM Tools
30 Tools
| Cross Sections k| MNavigator
Lttilities ¥ Process Cross Sections
Help Draw Cross Sections from Surfaces
Draw Cross Section Tabular Data
Draw Ancillary Features
Cross Section Labeling
Beports
Earthworks
Limits of Construction
Draw Cross Section Cells
Superelevation Shape Manager Tools
| Draw Pattems by Station Range |
Draw Pattemns from Cross Sections
Cross Section Sheet Composition
v Draw Pattern Lines =
Job: (003 | Q, Chain: |DCH_22 v | I¥ Profile: | <Selects -
Beqinning Ending
Left Offzet(+). | 150 Left Offset(+]
Station: | 9+93.743 +E Statio 20+10.835 i
Right Cfset(+): | 150 Right Cffset(+)
Once > | | 100.00 [ ] Skew Angle
Level Symbology: = Draw Pattem Lines
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CROSS-SECTIONS Creating Cross sections

2) Choose the Custom tab on the Create Cross Section dialog.

Bt Create Cross Section = =

a Create Cross Section Station Type Type: Station Range w

. General Details
: ?--C;Stglznstom Start Station: 0000000 ﬂ
{j Spacing Stop Station: 20+10.8385 ﬂ
% 522:0'5 Interval: 100.0000 ﬂ
L7 Sheet Left Offset: -100.0000 ﬂ
Right Cffset: 100.0000 ﬂ
Skeew Angle: 0" 00'00.0000" ﬂ

Update Graphics Impart ... Save Save As..

Apphy Preferences... Close Help

3) Use MicroStation’s select set tool to select the pattern lines.
4) Change Station Range to Linestring and then select Graphics to fill out the Stations
of the pattern lines.

B Create Cross Section - O
{25) Create Cross Section Station Type Type: (1) IIJnestring v I

44937430 Perpendicular Details

9:33.7430  Pemendicular Station: 0+00.0000
14937430 Perpendicular Left Offset: -100.0000

(Result) Right Offset: 00,0000
(2)
Add Update Import... Save Save As...
Apphy Preferences... Close Help

5) Select Apply to create the cross-sections.
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CROSS-SECTIONS Annotation Cross-Sections

17.6 Annotation Cross-Sections

2) Choose the Annotate Cross Sections tool from the Corridor Modeling task.

w7 ff [ el ~- 4

\.__r’\_/\._/

. * ﬁ] Annotate Cross Sections Eﬁ

3) Select Preferences.

B Annotate Cross Section - b
Cross Section Model: Surface: | ¥Tearrain v
ML_SR4 W s
@ Annotate Cross Section [ station Range

% General
{1 Points Start | 1053+50.0000 R1 #|
@ Features Siop: | 1053+50.0000 R1 #
{11 Segments
----- .21 Frame
Location
(® Object () Axis (") Frame

4) Choose the preference as shown below, choose Load, and then choose Close.

Preferences

Default

Label Elev. & Slopes

(1) 2}

Save

Save As..

Delete

Rename. .

Help

Active Preference: Default
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CROSS-SECTIONS Annotation Cross-Sections

5) Set the surface of the Corridor you cut cross-sections about and then Select Apply.

g Annotate Cross Section - B
Cross Section Model: Surface:  |SR4 v] (1)
ML_SR4 v s
@ Annotate Cross Section [|station Range

i % General )
21 Points Start  1053+50.0000 R1 #
{1 Features Stop:
- 1053+50.0000 R1 *

{:I Segments J
[ Frame

Location

(® Object () Axis () Frame

(2)

I Apply I | Preferences... Close Help

The annotations are shown below.
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CROSS-SECTIONS Cross Section Sheets

17.7 Cross Section Sheets

1) Create a 2d design file (Use xsseed DGN) (Include the alignment name in the

Optional_Desc.)
Advanced Document Creation Wizard E3

Define Document Code
You shoukd define [generste] unique document code

Document Unsque Idantifisr

Divinion RWD i

Type - LAY w

Optional_Desc - SR4

Seq_MNo - o Generate
Next avadable

RWD-LAY-5R4-001

Show Advanced Generate Options

2) Open GEOPAK’s Cross-Section Sheet Composition.

=10 ]

Active Crogz Section Sheet: |mdu:ut-1[l | Layout Sheets I

#5 DGN File = ®S DGM File; | Q,
Sheet DG File } —J
Sheet Dimenzions / Cell #5 Baseline: I =
»5 Search Criteria B eqin Statior; |
Sheet Stack Orientation .
Sheet Stack Columnsg End Station: |
M arging and Spacing
Station Labels
Offzet Labels ;I
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CROSS-SECTIONS Cross Section Sheets

3) Active Cross-Section Sheet
Choose the ACTIVE CROSS-SECTION SHEET at the top of this dialog.

MDOT-10 -> 1”=10" Single Stacked.

MDOT-5 -> 1”=5’ Single Stacked

MDOT-10-DS —> 1”=10" Double Stacked

MDOT-20 -> 1”=20’ Single Stack

MDOT-10-2ew -> 1”=10’ Single Stack (2 EW Phases)
MDOT-10-3ew -> 1”=10’ Single Stack (3 EW Phases)

4) XS DGN Tab
Select the XS DGN tab on the left of the dialog and then choose the XS DGN file. The XS
Baseline and Beginning and Ending Stations should be filled out automatically.

= Cross Section Sheet Composition: mdot-lay.xssl — O
File
Active Cross Section Sheet: mdot-10 -
X3 DGN File - XS DGN File: | DATemp\RWD-Wark\RWD-XS-SR4- | &
Sheet DGN File .
Sheet Dimensions / Cell XS Baseline: |ML_SR4 hd
XS5 Search Criteria Begin Station: | 1053+50.000
Sheet Stack Orientation .
Sheet Stack Columns End Station: 1095+99. 516

Margins and Spacing
Station Labels
Offset Labels A
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CROSS-SECTIONS Cross Section Sheets

5) Sheet DGN File Tab

Select the SHEET DGN FILE tab and choose the DGN file you want the XS Sheets created in.
This will be the DGN file created in step 1.

N =l
Active Cross Section Shest: [mdot-10 | Layout Shests i

DGie 21 Sheet DGM File: [RWD-LAY-5R4-001 DGN oy

Sheet DGM File :

Sheet Dimersions # Cell Horizontal Scale: |1D.EIIJ

%S Search Criteria WVertical Scale: |1D.EIU

Sheet Stack Orientation

Sheet Stack Columns - Sheet Placement Point

Margins and Spacing

Gtatian L ahels Lowwer Left 2 [mu): l21 474 836500 DE |

Dffset Labels = Lower Left' [mul; [5474 536500
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CROSS-SECTIONS

6) Sheet Dimensions/Cell

Cross Section Sheets

Select the Sheet Dimensions / Cell tab and make sure the Place Sheet Cell is checked,
and then enter the name of the Sheet Cell Reference File which will be created.

_ioixl
Active Crozs Section Sheet; |mdot-10 »| Layout Sheets |
5 DG File

Sheet DGM File

._- heet Dimenzians £ Cell
5 Search Criteria
Sheet Stack Orientation
Sheet Stack Columng

b arging and Spacing
Station Labelz

Offzet Labels

s

- Sheet Dimensions

Width: | 34.00

Height: I 21.00

—Iv —Flace Sheet Cel

Library: | C:Anwdbgrouphowd.cel

Q

Marme: | =zplat

Scale: I 0.00
— Sheet Offzet from Cell Ongin

[" Place as Shared Cel

# Offzet; |I:I.EIEI Y Offset; |EI.EIEI ﬁ:{

— Sheet Cell Placement

Place Sheet Cell Once in a Beference File

Sheet Cell Beference File:

|

| LAYSHEET10.DGN

aj

Note: The Sheet cell xsplot or xsplot5 will be placed in the file specified for the Sheet
Cell Reference File and referenced to your XS Sheet DGN file for each XS Sheet.

7) Layout Sheets

Select LAYOUT SHEETS or FILE -> LAYOUT Sheets on the main dialog.

- ey
™ = |

=1

Sentaining \afrastrastuie
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CROSS-SECTIONS Cross Section Sheets

SINGLE STACKED X-SECTIONS
AT A SCALE OF 17=1@" <l:1&@>

L] R EIN [ o] G g F [ ] & | ax an ide EE D 1 fJawat] it as
; =] L Lem
L ot b | o B B B e ===
T
14
a2 .
it —§— 14 =
it g =13 = . - ———
b bl 5
=
3
= [ [ g o P ot g pu - = o ) I o o o |
]
[ ]
4 AT 3 (.5 [ w2 T ES ] E o a4z 3 e e 14z TR

LAB XIlI: CROSS-SECTIONS

1. Create cross-sections for corridor SR4.
2. Annotate the cross-sections.
3. Create cross-section sheets for the SR4 cross-sections.
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SETTING ROW Section Overview

18. SETTING ROW

18.1 Section Overview

After limits of construction have been created through the Corridor and Civil Cell
process, ROW limits can be established and ROW markers placed using Horizontal
Geometry tools and Civil AccuDraw.

18.2 Section Prerequisites

e MicroStation Fundamentals
e Horizontal and Vertical Geometry basics

18.3 Section Objectives

After completing this section, you will be able to:
1) Use Horizontal Geometry to create ROW line work and place ROW Markers.

18.4 Creating the ROW DGN file

1) Create and enter the following DGN file.
Advanced Document Creation Wizard

Define Document Code
You should define (generate) unique document code.

Document Unique Identifier

Division RWD v

Type - |ROW v

Optional_Desc -

Seq No - 001 | Generate
Next available

RWD-ROW-001

2) Reference RWD-ALI-001.DGN, SRV-TOPO-001.DGN, and RWD-CORRIDOR-*.DGN
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SETTING ROW Placing Markers

18.5 Placing Markers

Notes:
e All alignments must be placed using civil geometry or imported with civil rules.

e This method is the same for placing easement points. Use the feature definition
P-Easement for the point and ROW-Easements for the line.

1) Turn on Civil AccuDraw and set your origin to the alignment you want your marker
to be placed off of. Make sure Station-Offset is the active mode.

1 Civil Acculraw Settings

Key-in Dialog

e St Orgin
" 5 hortcuts
b

Lock Index®
Fotate Compass Morth

1. Turn Civil
Accudraw on

L%}

fkn [

2 Make sure
Station-Offset is
the active mode

[=x}

I~

Ruotate Compass to ViewNy
4 Rotate Compass to Base
9 Rotate Quick

[ Rotate Compass

N 3. Settheonginto
the alignment you
want to place the

marker off of
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W)

SETTING ROW Placing Markers

2) Invoke the point command and set the feature to P-ROW.

2 Horizontal Ge... in = mm

: 1. Choose Point Tool
+

‘wiant 3d Point

Feature
) o

2N Ve

o 5"-” b 3 ’Jb ;Cl, 3 : P-ROW
) 2. Set Feature

VST E to P-ROW

O
ST

SN P

3) Enter the station and offset you want to place the marker on in the Civil
AccuDraw menu (you must move the mouse to accept the input).

Enter Data Paint

= 1 100+-00.0000 R =)
Offset | 100.0000 oy
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SETTING ROW Placing Markers

4) After you’ve placed multiple markers, you will want to draw the connecting
ROW line. Invoke the Line Between Points dialog and set your feature to ROW-

LINES.
1 Uy & .

2 ‘h,? ® 1. Invoke "Line
- 7 AT I "

: - Between Points ] Distance 4116117

T

o) i,» «, ",CI,'_“? g [7] Line Direction N30°DO00"E
=2 2. Setyour Feature

Z - - B gl .
~ Z AT T S AT D felcatlure to - mtere=Bemsticie] ROW-LINES
PP ROW-LUNES L

ROW-LIN
Notes:

e You will need to use origin snap.
e You can also turn off civil AccuDraw).
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SETTING ROW Placing Markers

5) Snapto the origin of the first ROW marker and then to the next to complete the line.

Point: None
Level: ROW _MARKERS

pd Point
12584443

jone1
—ROw_MARKH
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18.6 Modifying ROW Placement

To modify the marker’s placement, simply click on the marker and change
the station and/or offset. The ROW line will move with it.

eyin A New Offset
~or Station

The ROW lines
_ Goes with it
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SETTING ROW Modifying ROW Placement

LAB XIll:  SETTING ROW

1. Create the file RWD-ROW-001.DGN and reference the Corridor DGN file to view
the limits of construction, RWD-ALI-001.DGN, and SRV-TOPO-001.DGN

2. Place the following markers using the P-ROW feature.

1053+50 50’ RT

1053+50 90’ RT

1060+37.5615 90’ RT

1073+99.4597 90’ RT

1073+99.4597 135’ RT

1083+88.3906 140’ RT

1083+88.3906 115’ RT

3. Place the ROW lines using the ROW-LINE feature.

4. Change the marker at 1073+99.4597 from 135’ offset to 140’ offset.
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EARTHWORK Section Overview

19. EARTHWORK

19.1 Section Overview

Surface to Surface Earthwork calculations are accomplished by:
1. Generating terrains of your Top Dirt surface via AMG preparation steps.

2. Placing shapes along the intended alignment that match your Plan and Profile
sheet stationing.

3. Using the Analyze Volumes Terrain Tool.

Calculations and shapes used to identify volume areas should be shown in the same
DGN file in which AMG deliverables are generated.

19.2 Section Prerequisites

e MicroStation fundamentals
e Horizontal and Vertical Geometry basics

19.3 Section Objectives

After completing this section you will be able to:

1) Calculate earthwork between terrains and within the limits of your Plan and
Profile borders.

19.4 Steps: Surface to Surface

Follow the AMG-Delivery instructions in this document to generate a Top Dirt
Terrain.
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EARTHWORK Steps: Surface to Surface

1) Create and enter the file RWD-EW-PHASE1-001.DGN to calculate Surface to

Surface earthwork (Use 2d Seed file).
Advanced Document Creation Wizard

Define Document Code
You should define (generate) unique document code. 4
A

Document Unique Identifier

Division RWD v
Type -[Ew v

Optional_Desc - |PHASE1

Seq_No - 001 Generate

Next available

RWD-EW-PHASE1-001
2) Reference SRV-TOPO-001.DGN, the file containing the existing ground terrain.

3) Reference RWD-3d-Terrain-D-*.DGN
4) Place shapes along the alignment that represent the Plan and Profile station

limits.
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EARTHWORK

Steps: Surface to Surface

Note:

You can utilize GEOPAK’s Plan and Profile tool with settings as shown below

to place these shapes. Note the values shown below are for 1”=20" sheets
and would need to be changed for 1”=10’.

- 8| X

File View Settings Tools

..... id

| By Station Range: Radial x|
Clip
Maxdmum Drawing Area: | 640.00x 215.00

Horizontal: | 20.00 Vertical: 0.00

Station Range: | 600.00

Active Drawing Area: | varable 600.00x 215.00

Note:

Choose By station Range: Radial which is not the setting used in Plan and
Profile sheet setup.

5) Choose the Analyze Volumes command from the Terrain tools.
£ Terrain.. mm = mm »

g =R R A
G R %
W W
E[A s sl A

R ﬂ Analyze Volurnes E’
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EARTHWORK Steps: Surface to Surface

6) Choose the From Terrain Model (existing ground terrain) and To Terrain Model
(Top Dirt terrain).

Waolume Method Temain Model To Temain Model Volume El

From Terrain Model Hwy45 S 3-27-13 El
To Terrain Model  Temain-Finished Grade E|
Cut Factor 1.0000

Fill Factor 1.0000

Cut 2138595566

Fill

Balance

Save Result v

7) Follow the prompts. When prompted for Boundary, choose the first Plan and
Profile sheet.

Boundary Reset For None

Shape

Level: SHEET_BORDER
SHEET (Plan Prefile)
Sheet Mumber =1

Port Type = Plan
Diependency = Alignment
Herizontal Scale = 20.00
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EARTHWORK Steps: Surface to Surface

8) Click Save Results and then place the volumes by the appropriate boundary
element.
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PDF CREATION Section Overview

20. PDF CREATION

20.1 Section Overview

This section covers PDF plot creation through Plot Organizer and creating PDF’s with
the correct naming convention.

20.2 SectionPrerequisites

e MicroStation fundamentals
* ProjectWise fundamentals

20.3 Section Objectives

After completing this Section, you will be able to:
1) Create a PDF plot set with the PDF having the proper naming convention.
2) Number sheets automatically.

20.4 PDF creation Process

While in MicroStation:

1) Choose Print Organizer from MicroStation’s File pulldown.
4]

)
@

Edit Element Settings Tools LUtiities Workspz
New... Cirl+N
Cpen... Cird0
Close Cir+W
Save Cir+5
Update Server Copy Cirl+5Shift+5
> Refresh Local Copy Cirl=Shift+L
Save fis...

Y

% %

Compress 3
Save Settings Cir=F

ltem Browser
Project Explorer
References

[E3 Raster Manager
Point Clouds
Models

Publish i-model...

B & &

B &

Import 3
Export 3
Print Preview

Print.... Cid+P

Print Organizer

e

Associate...

Properties Alt+Enter
& Protection 4
Send...

0 BENTLEY MNGT\TESTI..\SRV-TITLE-001.dgn
1BENTLEY MNGTA\TESTIN.. \5RV-TOPO-001.dgn
2 BENTLEY MNGTN\TESTING.. \SRV-ALI-007 dgn
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PDF CREATION

2) Choose Add Files to Set on the Print Organizer dialog.

B Untitled.pset - Print Organizer - O
File Edit Wiew Tools
N d&Q XA A v v s
-7 Untitled Name File Name Model View Group View
Add Files to Set
3) Choose Add on the Create Print Definitions dialog.
Create Print Definitions
InpLrt files
Add
Print defintion creation options
Print style name:
()
~~a.
OK Cancel
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3

4) Select files, Add, and then choose OK on the following dialog.
L Select Files

PDF creation Process

Select

Documents

F0|d9r|EC" RWD-CADD_Files_A 1) Choose folder v| €« Bl

o

MName

# M RWD-ROW-001
P4 . RWD-TITLE-001
P4 RWD-T5-001
Ve RWD-WK3.dgn
i RWD-WK4.dgn

Al oVAIm A
< >

Out. ™

Application: | All Applications

CAD Files [*.dgn; *..dwg]

Extension:

3)

]

y

Remove

Selected Documents

MName

# A RWD-TITLE-O..
# M RWD-TS-001
v BHRWD-WK3.dgn ke...

7 MHRWD-WK4.dan
<

Out ... Description

4) Files are added.

12/27,
12/1/
12/27,

12427,

oK

| | Cancel
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PDF creation Process

5) Files are added to the dialog below. Choose the browse button shown below to

choose a Print Style.

Input files
P pWapp

.mdot.state ms.us: |
pwpwapp01.mdot state ms us:MDOT_PWDocuments"BENTLEY M
pw pwapp 01 .mdot state ms us:MDOT_PWDocuments"BENTLEY M

Create Print Definitions

oCuments

1) Documents are added

Print definition creation options

Print style name:

Manuzlly Specified Opti

ONS...

0K

6) Choose the Print Style and select OK.

Apply Print Style

Select a print style to apply:

Print Style Mame

I-:‘E:‘g PDF Final (Color Full Scale)
(%, PDF Final {Full Scale)

(2. PDF Prelim {Color Full Scals
4 POF Prefim (Full Scale)

& TDS600 Prelim (Full Scale)
2, TDSE00 Prefim (Half Scale)

File Name

Print Styles dgnlib
Prirt Styles .danlib _
Print Styles danlib 1)
Prirt Styles dgnlib
Print Styles dgnlib
Print Styles dgniib

2

Note:

Cancel

ok

| x_

Remaove

2}

Cancel

The PDF Prelim as with other plan specific Print Styles are set to look for line
style 6 (sheet border style) for the plotting limits and set to maximize to the
correct paper size of 34.6 x 22.

Bentley
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7) Select OK to create the plots.
Create Print Definitions

Input files

pw\\pwapp01.mdot state ms.us:MDOT_PW'Documents"BEENTLEY MM
pw:\\pwapp01.mdot state ms us:MDOT_PW\Documents"BENTLEY MH
pw:\\pwapp01.mdot state ms us:MDOT_PW'Documents*BENTLEY MM

Add

Remove

< >

Print definition creation options

Print style name:

PDF Prelim {Full Scale) Q

Manually Specified Options...

.

The PDF Prelim as with other plan specific print styles are set to look for line
style 6 (sheet border style) for the plotting limits and set to maximize to the
correct paper size of 34.6 x 22.

8) Arrange the plots with the buttons below to get them in the correct plotting
order.

[ 4 Untitled.pset - Print Organizer
File Edit View Tools

NCASHYEEXP[RAY T

- Untitled Mame File Name Model View Group View Print Area
- RWD-TITLE-001 C{RWD-TITLE-0.. RWD-TITLE-0.. Default
-~ RWD-WK3  RWD-WK3 RWD-WK3.dgn Default Default View 1 Fence
= RWD-WK4 I RWD-WK4 RWD-WK4.dgn  Default Default View 1 Fence

9) Make sure the Paper Size, Scale, X and Y sizes are all correct.

B A ANV YI|H-[;

Name File Name Model View Group View Print Area Units Paper Size Scale X Size Y Size
RWD-TITLE-D.. RWD-TITLE-0.. Default Default View 1 Fence in Full 500:1.00.. 34600 22,000
[ RWD-WK3 RWD-WK3.dgn Default Default View 1 Fence in Full 100:1.0000 34.600 22.000
 RWD-WK4 RWD-WK4.dgn Default Default View1 Fence in Full 100:1.0000 34.600 22000
Note:

e Plans are always created as a PDF with the size 34.6 x 22 (Full Scale). They
can be printed through Adobe at half scale or any scale the user needs.
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10) Choose File -> Save As...

File | Edit View Tools
1 MNew Ctrl+ N A v Y
= Open Ctrl+ O
File Marm
0 Save Ctrl+5 me fie Tam
— SRV-TITLE-D01 SRV-TIT
| e | s SRV-WK
Default Print Definitinn Mame SRV-WK4 SRV-WK
P stos st Eile hanl 23VES the active print set with a new name |

11) Choose No Wizard and fill out the resulting dialog as shown below.
Save Print Set File

General

3)

Foder

RWD-CADD Files A 1) Check/Change if Select

Cancel
needed
Document
Name: 102207-203000-2015-12-17-FinalROW.pset = |:|
2| Description: 102207-203000-2015-12-17-FinalROW
File Mame: 102207-203000-2015-12-17-FinalROW| pset
Format: pset Format
Application: Department:
Print Organizer | <nonex W

Note: This process saves a .pset in your PW specified folder so that you can open
it later if you need to re-create the PDF.
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12) Choose

PDF creation Process

File

0 |

A ANV YIEE-

Edit -> Select All to select all plots.
E View Tools
Rename
Rename by Expression...
| Delete Del
~ Moveto Top Alt+Home
1 Move Up Alt+Up
v | Move Down Alt+Down
¥ | Move to Bottom Alt+End
Reverse Alt+R

Select All Ctrl+ 4 I

Find and Replace File Paths...

Preferences...

&'

Properties...

“TITLE-DO1

K3
K4

File Name
SRV-TITLE-DD1
SRV-WEKI.dan
SRV-WEKA dgn

13) Right click the selected plots and choose Print.

“ 102207-203000-20
File Edit View Tools
by % -
NE QR XA AV YIE-h
=E : 102207-203000-2015-12-17-Fin| | Name File Name Model View
----- 4 RWD-TITLE-0D1 CRWD-TITLE-0.. RWD-TITLE.D __ Diofouks Mk
-~ RWD-WK3 F(RWD-WK3  RWD-WH L
------ I RWD-WK4 (| RWD-WK4 RWD-WH Print Preview

7 Bentley
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14) Choose the selected location for the PDF creation.

Print

Printer Driver Configuration

File name: SRV_FULL_PDF pltcfg

Type: Bentley PDF printer driver
Print Range
Al Number of copies: |1 =
'Z§Z' Selection
Submit

Create print file
Submit as: Single print job W

Destination: | \mdot_pwapp\keboteler\d02603861102207-203000-2015-12-17-Final ROW . pdf

[ ] Open print file after creation

OK Cancel

15) Choose No Wizard, verify the filename, and then select Save.

Save Output File
General
Folder .
[RWD-CADD_Files A | | select Cancel
Document
Name: 102207-203000-2015-12-17-FinalROW. pdf - [

Description: 102207-203000-2015-12-17-FinalROW

File Name: 102207-203000-2015-12-17-FinalROW. pdf

Format: pdf Format

Application: Department:

Acrobat PDF v | | <none> ]
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16) Make sure the dialog is similar to what is shown below and choose OK.

Print
Printer Driver Configuration
File name: SRVW_FULL_PDF pltcfg

Type: Bentley PDF printer driver
Printer Setup...

Print Range Copies
Cran Mumber of copies: [1 =
(®) Selection
Submit

Create print file
Submitas: | Single print job W

Destination: |pw:\\pwapp|}1 mda} state ms.us:MDOT_PWDocuments\BENTLEY Mll q

[]Open print file after creation

Cone

17) View the PSET and PDF’s created during the process.
v 102207-203000-2015-12-17-FinalROW.pdf
v %5  102207-203000-2015-12-17-FinalROW.pset

Note:

e This example shows the standard file naming convention for the Final ROW

PDF and PSET.
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20.4.1 Automatic Page Numbering

Pre-Req: SPGS on your sheets and level on.

PDF creation Process

MDOT has configured their workspace to automatically number plots in Print
Organizer when creating a plot set and choosing one of their print styles.

Create Print Definitions

Input files

TAPROJECTS\000-5550uth-DE\Plans\CAD_DB'whk4a dgn
TAPROJECTSN000-55South-D B Plans CAD_DB'wk4.dgn

Print definition creation options

Print style name:

PDF Prelim {Full Scale)

Manually Specified Options...

ok || Cancel

-

Apply Print Style

Select a print style to apply:

Print Style Name

L. PDF Final (Full Scals)

#® L PDF Prelim (Full Scale)

File Name

ﬁ.;'r_, PDF Final {Color Full Scale)  PrintStyles dgnlib

Print Styles.dgnlib

,;'LPDF Prelim (Color Full Scale) PrintStyles dgnlib

Print Styles.dgnlib

»;'LTDSSDD Prelim (Full Scale)  PrintStyles dgnlib
»;'LTDSEDD Prelim (Half Scale)  Print Styles dgnlib

Cancel

File Edit View Tools

DFrdeRE s

Bk

EE
41
»

-

Sentainiag 10frastracture

=~ 30perc_1_FP “ || MName File Name Model

""" q g title dgn Defauit

..... 4’ 2 Jz Dl.dgn Default

----- qs e Di.dgn Default

..... J 4 id Dl .dagn Default

----- ads ds Dl.dan Defautt

..... as aqs Dl.dgn Default

..... q7 g7 Dl.dgn Default

..... J 2 ,__fE gn.dan Default

- ¥ o ' — i
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Actual numbering of sheets is accomplished when the PDF is created by SPGS on
each sheet being replaced with the name column value above. The design script
assigned when the print style is chosen is the mechanism for performing this

function.
Resymbolization

Pen table: || | q

Design script: |"IDOT_F’W‘.,D0cuments‘n,workspace‘.,StandardSHRWDRIpIot’;,DesignScripts‘.,F’reIim_pgno.pen| Q

If you need to re-number plots, select the plots you wish to number and then
choose Edit -> Rename by Expression.
“ 30perc_1_PP.pset - Print Organizer

File [Edit | View Tools

o —
Ij Rename I AA NV YV | EEI - ‘ ’
| Rename by Expressicn... |
= File N Model
X Delete Del = e °
- title.dgn Diefault
~ | Moveto Top Alt+Home Dl.dgn Default
# | Move Up Alt+Up Dl.dgn Defautt
Dl.d Default
“  Move Down Alt+Down ol dg: Dé::jh
¥ Moveto Bottomn Alt+End Dl.d;:m Default
Reverse Alt+R Dl.dgn Default
gn.dgn Default
Select All Ctrl+A an.dan Diefault

typicalz.dgn Diefault

Find and Replace File Paths..,

MDOT’s workspace should display with the dialog as shown below:
Rename Print Definitions by Expression | 2 |

Expression name:

Customn -

Specify Expression:
System.String.Format {"{0:01}", Print Definition. Set Print DefNumber)

[ Preview Mames...

Set a5 default print definition name expression

0K || Cancel
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If the dialog does not display the expression shown above, just set the dialog to
custom and copy and paste the following string to the Specify Expression area.

System.String.Format ("{0:D1}", PrintDefinition.SetPrintDefNumber)

If you need to start at a number other than 1, modify as shown below.
The example is showing starting at 9001.

System.String.Format ("{0:D1}", PrintDefinition.SetPrintDefNumber+9000)

Note:
e [f you have to start sheets at another number further down the PSET (i.e
3001 for ITS), subtract the number of sheets above the intended 3001 sheet
from 3000 to get the starting number correct.

“ 30perc_6_T5_ITS.pset - PrinLDrganizer & -
File Edit View Tools
4 —
NS e %X?I A Vv Y-
B 30perc_6_TS_ITS || Name File Name Model View Group View
g 2001 i (
I % 2002 %m 1 Rename Print Definitions byff;:.iressiﬂn —
I 2003 IZDDS T Expression name:
a0 2004 [ 2004 T
I 2005 -TZDD5 T Custom
[ 2008 0 2008 T | Specify Expression:
{ 2007 q 2007 T'| | System Sting.Format ("{0:01}". PrntDefinition . SetPrintDef Numbers2993)
@ 30m {q 3001 '
I q 3002 { 3002 |
¥ anna i anm P

Choose OK to rename plots.
" 30perc_1_PP.pset - Print Organizer

File Edit View Tools

De Hléégalr*&xﬁw ANV N

ame e Name o] lew an
=~ 30perc_1_PP AN File N Model View G
""" I 1 title dgn Default Default
----- dz 2 Dl dgn Defaul Defaul
----- qs TE Dl dgn Defaut Defaut
----- aq- g Dl dgn Defaul Defauit
----- Qs (5 Dldgn Defaut Defaut
..... aqs B Dl.dgn Default Default
..... a7 g7 Dl.dgn Default Default
..... I a L E Hi gn.dgn Defautt Default

..... ds e gndgn Default Default
..... :[' 10 1D typicals.dgn Default Default
..... amn g1 typicals.dan Default Default
..... a2 712 typicals.dgn Defautt Defautt
= i i T Do FloF
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LAB XIV: PDF CREATION

1. Openany DGN file.
2. Through Print Organizer, plot the Title and WK files created in earlier steps as a

combined PDF.
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SMD PROCESSES Section Overview

21. SMD PROCESSES

21.1 Section Overview

This section will go through the process of utilizing the District’s Property Map,
Roadway Design’s ROW, Survey and Design alignments. Although use of OpenRoads
Horizontal Geometry commands is covered earlier in this document, the general use
of these commands as it relates to storing parcels will be covered along with
GEOPAK'’s Coordinate Geometry Store Parcel command to store parcels and create
deeds. Also covered will be Bentley Map to access and view GIS parcel data.

21.2 SectionPrerequisites

e MicroStation Fundamentals
e Knowledge of surveying principals
e Basic Horizontal Geometry knowledge

21.3 Section Objectives

After completing this Section, you will be able to:
1) Access Survey and Roadway Design data in PW.
2) Create the ROW Acquisition drawing.

3) Create a Parcel using Horizontal Geometry commands.
4) Export this parcel to the GPK.

5) Create a deed using the legal description editor.
6) Use Bentley Map to view GIS parcel data.

21.4 ProjectWise Processes

This section discusses the PW SMD structure, accessing Survey and Roadway Design
data in PW, and creating the Acquisition Map base DGN file.
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21.4.1 SMD CADD files
SMD PW CADD work is performed in the following folder.

a *..- 203000

5 |'| {E RWD
| FOR SURVEY SECTION
PLANS-1-CONCEPTUAL
PLANS-2-PRE-ROW
PLANS-3-FIELD_INSPECTION
PLANS-4-FINAL_ROW
RWD CADD_Files_A

ﬂ[:. RWD -Designer-5taging-A

.&]...E....E....: s

r.: GAsAsAs| r

21.4.2 ROW PDF Acquisition Map folder

* 202000
|_-| L_, ROW
- .J,__,. CONSULTANT 'A'
4= EMINENT DOMAIN
-’ FINAL PDF
: \=" 00-Current
| L:. 01-Initial
[-] = ROW-SMD-Staging
i 01-Initial
\=" 02-REV-date
\_" 03-REV-date
- 04-REV-date
.{" 05-REV-date
{_=" 06-REV-date
i O7-REV-date
|_" 08-REV-date
\=" 09-REV-date
1= 10-REV-date
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ProjectWise Processes

21.4.3 Utilizing Survey and Roadway Design Data in PW

21.4.3.1 PW Folders

Survey and Roadway Design CADD data is found in the following folders. It is best
practice that the SMD user reference any files needed from these folders.

Survey
102000

GEOQ

HYD

SRV

el
projdbs

.
a-5-m-5-F

FASRSATAT,

-

Shededsdehe

PROPERTY
SRD

WORKING ASC
i TED

202000

302000

ri f I B

Roadway Design

DISTRICT DOCUMENTS
DISTRICT MATERIALS

PROJECT CORRESPONDENCE

& \.— % 102000
=-[Z% 203000
2+ RWD
| L-[Z’ FORSURVEY SECTION
{7 PLANS-1-CONCEPTUAL
{Z’ PLANS-2-PRE-ROW
" PLANS-3-FIELD_INSPECTION
| [H{Z PLANS-4-FINAL_ROW
Bt
| ' SMD
‘ oL, RWD-Designer-Staging-A

21.4.3.2 Importing Alignments

# | Outto Name

Z My SRv-aL-0D1

# M SRV-ALI-ForTitle-002

Z My SRV-ATOPO-2015-11-01-001
# My SRV-BORDER-SR4-DI
# M SRV-PROFILE-007

# My SRV-PROPERTY-001
S SRV-TITLE-D01.kmz
M SRV-TOPO-00Y

# My SRV-TOPO-001_OLD.dgn
Z M SRV-WE3.dgn

Z M SRV-WE4.dgn

Outto Name . Description
/7 My RWD-ALI-002 seede2014
7 My RWD-ALI-003

/My RWD-CORRIDOR-001

7 My RWD-EP-001

Z M RWD-EW-PHASE1-001

Z M RWD-ROW-001

Project Properties | Folder Properties | Dependency Viewer | Access Control

(=] Properties (Project Type - MDOT Sub-Project)
FMS 102207

See the General Geometry section in this document for detailed instructions but the
general process is to copy Roadway Design’s GPK, export the alignments needed,
and then import the alignments needed into the SMD GPK.

It general Geometry

m@mﬂ?‘?@e\'ﬁ

HE=aA

R&rdrd

g Q¥

[ 4B B
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21.4.4 Creating the Acquisition Drawing

1) Inthe SMD folder, choose document new.

2) Create the following file.
Advanced Document Creation Wizard

]
J

Define Document Code
You should define (generate) unigue document code. }“. /,\

Document Unique Identifier
Division ROW v
Type # ACQMAP
Optional_Desc -

Generate

Seq_No - 001
Nest available

ROW-ACG-MAP-001

"] Show Advanced Generate Options
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21.5 Creating Parcels

1) Inthe file ROW-ACQ-001.DGN file, reference RWD’s ROW, EP, and Alignment
DGN files. Also reference the District’s Property and TOPO DGN files.

) References (5 of 5 unique, 5 displayed)

Tools Settings

= s > > . u

E:: - "ﬁ N N ) (! pr ) 7 Hilite Mode:  Boundaries

Sist ¥ 3 File Name Model Description Logical Orientation
1 RWD-ALI-001.dgn Default Master Model Coincident - Waorld
2 RWD-EP-001.dgn Default Master Model Coincident - Waorld
3 RWD-ROW-001.dgn Default Master Model Coincident - Waorld
4 SRV-TOPO-001.dgn Default Master Model Coincident - Waorld
5 SRV-PROPERTY-001.dgn Default Master Model Coincident - Waorld

2) Choose Horizontal Geometry’s Single Offset Partial

" Horizontal Geometry BREEA
\ F e S yhoam

+
¢ 0

e
o R R w |
O .
2
S 2 AT SETE
\f‘;;{ VI _% 1 Single Offset Entire Element

i b 2 Single Offset Partial

3) Use this command to copy parallel each element needed to create the parcel
boundary.
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SMD PROCESSES Creating Parcels

4) Use Horizontal Geometry’s command Complex By Elements to complex.
R -

1 = L i
ﬂ[owa ex SyEeﬂems‘

Provide a name and feature and then follow the prompts.
", Create Com.. — O -

Method Automatic hd

Maximurm Gap 0.0100

Feature ~
Feature Definition \WORKING_LVZ2 | ¥

Name PARDZ2

Note:

At this time, there is no Horizontal Geometry command to store a parcel (closed
shape). For the time being, use the Complex By Elements command, export to
the GPK, describe the chain to see what elements are in it, delete the chain, and
then store the parcel. This process is described in the steps below.

5) Go to the General Geometry task and choose Export.

I General Geometry BREEA

gljﬂiﬂ%?l@'g@r AD

Ny A
‘ Export to Native ‘

6) Choose the Parcel(s) to export, reset to accept, then choose the GPK to export
the parcel(s) to.

7) Enter COGO and select Tools -> Navigator.
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Creating Parcels

8) Go through the steps below to see what elements are in the chain.

|

File Edit Element View Tools

Select Tools (2)

RE#Z K ¥ K/ &R R

g~9'9 12" || =< || < |[>]|] ==

COGO Key-in: | DESCRIBE CHAIN PARO2

< 1  DESCRIBE CHAIN PEROZ

Chain PRRO2 contains:

IPAROZ:L PRR023 PAR025 CUR FRROZ_7 PAROZQI

Beginning chain PARO2 description
Feature: WORKING LVZ

Point PRROZ1 N

1,874,580.200 E 740, 711

9) Delete the chain.
3]

Select Tools

Nox [ oid @‘%v
Erement: [Ghan _—~] (1)

Navigator(PAR)

Name Feature

PARDZ WORKING_LV2

wx]m d & B i

Element : | Chain

Name

Feature

PARO2

WORKING_LV2

10) Choose the Store Parcel command.

Coordinate Geometry

_ o K

Job: par Operator: kb

File Edit | Element | View Tools
Paint 4 e 2 4 g
Line rﬁf&l@fiﬁr‘jﬂﬁ
Curve ¥ & Temporary Visualization ¥ || OFF (Feature) | ¥
i 4
R || << || < || = || ==
Chain 3
W
Parcel b Utility
Profile »  Copy -
{"':’
Next Available Settings L Store
Y Subdivide
PRR021 PAR023 PAR025 CUR PAROZ_  Editor
o . e Default Attribute Preferences
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Creating Parcels

11) List the elements that should be in the parcel and Store the Parcel.
B Store Parcel From Elements — O
Parcel Name: | parl2 |

Element Selection

| Parent Tract  ~ || | Element Type:

Element List:

Point Name:
PARO21 PARO23 PARO25 CUR

<Add | PARD21
PAR02_7 PAR029 PAR021 | |
(1)

D Owner Name: |
D Improvement: | |

D Attributes

Name

| Type

|Va|ue

Store Parcel ‘ (2)

7 Bentley
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21.6 Legal Description Editor

The Legal Description Editor is a powerful tool for the automated generation of legal
descriptions. Its power lies in the completely customizable terminology, styles, and
preferences, all easily accomplished via dialogs.

21.6.1 Accessing

GEOPAK | Window Subsurface Utility Help

B-o-sEa-a-o-

ROAD #|  ROAD Tools E i
- - o v |.
SLAuEY ’ Project Manager il J
DRAINAGE » _ :
LANDSCAPE , Active Chaln. Contral fault .
WATER SEWER y | Element Attributes |'_|r_|j‘ f{i G‘i
3JPC AdHoc Attribute Manager 2
Training
_ User Preferences
Activate Map | Geometry »  Coordinate Geometry
Design & Computation Manager Graphical Coordinate Geometry
Quantity Manager Layout Alignments Horizontal
Plans Preparation Design Multicenter Curve
B Store Graphics
SETEEE . Auto Store Graphics
LD EE TS g Subdivision Wizard
Utilities »
Layout Profiles (VP Based)
L= Layout Profiles (Component Based)
Legal Description |
e Legal Description Editor — B
File Edit Insert Library Settings Closure

Ref.Chain - |ML_SR4 ~

ONE BB o o

350
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SMD PROCESSES Using Bentley Map to plot GIS Data

21.7 Using Bentley Map to plot GIS Data

Below are steps for displaying MDOT’s GIS information in MicroStation through
Bentley Map including but not limited to parcel data, NGS, county/city boundaries,
etc. The steps below discuss opening Bentley Map, connecting to GISPROD (MDOT'’s
GIS data source), displaying available features, labeling features, and displaying
feature attributes. The steps below (beginning at the Querying features section) are
specific to parcels but apply to all available GIS features.

21.7.1 Create the Property DGN

Create ROW-PROPERTY-001.DGN and enter this file. Reference the TOPO DGN file

and fit view.
Advanced Document Creation Wizard |~ |

Define Document Code
You should define (generate) unique document code.

Document Unique Identifier

Division ROW v
Type - |PROPERTY v
Optional_Desc -
Seq_No - |00 Generate
Next available
351
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SMD PROCESSES Using Bentley Map to plot GIS Data

21.7.2 How to start Bentley Map

To start Bentley Map, simply click on the GEOPAK Tab and click Activate Map.

Bentley map is now ready for use.

3] pw\\pwapp01.mdo

File Edt FEHemert 5Settings Tools Ltiities Workspace | GEOPAK | Window Subsudface Ltility Help

ProjectWise Organizer
& ~| [ one v | Defaut - Bo
MDOT_CIVIL ~ I ROAD "
_ | SURVEY »
[r,f:_ MDOT_CIVIL * |G DrAmAE v
M. Survey Processing w LAMDSCAPE »

WATER SEWER 3
ﬂl General Geometry W
= Training
+_ Horizontal Geometry w

| Activate Map

21.7.3 Using Bentley Map to retrieve Oracle Spatial Data

1) Create a Map Model by clicking Map Manager from the File menu.

g
File | Edit Elemert Settings Tools Ltiities Workspa
) Mew.. Ctrl+N
= Open... Ctrd+0
Iy Close Ctd+W
Save Cir+5
# Update Server Copy Cirl+5hift+5
i Refresh Local Copy Ctrl+Shift+L
Save As..
Compress »
Save Settings Cid+F
%3 lem Browser
(2] Map Manager |
Map Interoperability
@ Project Explorer
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SMD PROCESSES Using Bentley Map to plot GIS Data

2) Fill out the dialog as shown below and select OK. Note the name is custom and
will generally change based on what GIS information you are wanting to pull.

Get Map Definition - =

The current model does not include a Map Definition.

\what do you want to do?
Create a new Map Model in the cument DGHN file (1) W
[] Create From Seed

Model Name: | Courty_Parcel (2)

(3) [ ] Attach current model to the new model

Concs

The new MicroStation model is created and opened.
pwipwapp0l.mdot state.ms.usMDOT_PW\Documents\BENTLEY MNGT\DASTRICTS\SRV-PROPERTY-001 [2D - V& DGM] - Power GEOPAK V8i (SE]

GEOPAK. Mirdow Submsince Ly Heb SURVEY MODOT BEB- @-R-E-e-E
eSS o-Blo-&o -

] 1, County_Parce - =]
2-@%- ARRHELAEE ILE

= Models : - o IEN
Banr - B XL 00
Type 20030 Mama Desscriglion ¥ Mﬂa’ﬂe

3) Reference TOPO to this model and fit view.
4) Open Map Interoperability.

|
ET‘ Edt FEement Settings Tools Lhities Workspa
173 New.. Ciri+N
‘| Open.. Ctr+0
Py Close Cid+W
[ Save Cti+S
#A  Update Server Copy Cid+5Shift+5
¥ Refresh Local Copy Ctrl=Shift+L
Save As...
Compress 4
Save Settings Cid+F
%3 lem Browser
Map Manager
| Map Interoperability
! Project Bxplorer
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SMD PROCESSES Using Bentley Map to plot GIS Data

5) Openthe MDOT’s Graphical Source - GISPROD

B« Map Interoperability — =] |

Connection Toaols ¥
o . a -
228 %220
Spati |l Tanls F]

Open Graphical Source: GISPROD

6) Logon to the data source
Oracle Connect

User: |publicuser

Password: |""*“"""|

[ ] Use Wwindows Integrated Authentication

& Service Name

Service: |GISFROD

Connect Descriptor
Host:
Paoirt:

Service:

Cocs

User — publicuser
Password — password

We are now fully connected and setup to start querying data from the Oracle
Server and from the Map Interoperability dialog.
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SMD PROCESSES Using Bentley Map to plot GIS Data

21.7.4 Querying features from Oracle

Querying features is basically the process of displaying graphical GIS features such
as parcel data in the DGN file.

Below is an image with the categories of features pulled from GISPROD.

Connections | Imports [ Exports |
Connection Tools Ead

%2 B0 % L 20
Spatial Tools
588 %

Connections

=3 Orecle
E-§3 GISPROD

E-£J BRIDGES

F- CONTOURS

[1-C3 COMTROL POINTS

B¢ POLITICAL BOUNDARIES

|
(T Gis Caty 2010 B
i~y Plan Main Courty B Srmpifeed
% Aowdy X Deeds

| {0 Suvey Sils

EI-£3 PUBLIC SERVICES

F-iy RAILROADS

[ ROADWAYS

G- UTILITIES

13 WATERWAYS

Connection Paramelers A
publicuser i
Seryice Mame GISFROD
imiatic Locking True
Tergat Model Mg Mokl 1
Feature Parameters Ll
[ Hame CADASTRAL_STATEWIDE_PARCELS 2013
Geametry Type Polygon
Diata Streaming Falze:
| Wihere Clause
355

= Beniley

Sentainiag 10frastracture
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Using Bentley Map to plot GIS Data
1) Place a Fence in the area you wish to display data.

From MDOT-Main, Choose the Place Fence tool and place the fence in the
approximate location needed.

F’ Dantlai
J e? S | 10N
= Sxniaiving 10frastrature
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SMD PROCESSES Using Bentley Map to plot GIS Data

2) Right Click Cadastral Statewide Parcels 2013 under GISPROD’s POLITICAL
BOUNDARIES category and choose Query.

T
e R T

Conndtion Tooh Y
- - 08 - x e
Spotish 1oy -
o B I S
Coimit b v e
i Ciraca
1 GeSFROD
+ oy BRIOGES
i) COHTOLRS
& ) DONTROL PORNTE

.,_'r FOUTCRL ROUNDARSES
g

- " 1 T i
i By 211 B Ly 4 Highl Click & Choose
[ Par an County B Sepliad [
[ Pereeiiy X Dwei
[ Rt ot Query
i {3 PUBLIC SERVEGES Urde=k
; L_?P-"«H-::-::::: Deicasd CRasges
E-':'“
&0 LTS Crovr Taiad beitanes
& WOATLHEONAYS Bata & O
Dhta: Straarreesg O
Connelion Parsmest sy Favrateye Fratuiei.. “
:"f aanch
Lt T Showe Spatial Eatenin
B
 Hede Properdse
L.
Feallure Paramefers 5 - s B
AL a = e
(PEEE - Poadygaats
Cien Torsarery [
L e

3) Choose Fence on the Query Features dialog. This option is not available if
you didn’t previously place a fence.

Spatial Extant | Fence
[+] Apply Where Clauses -

| B3 Oracle

| =48 GISPROD

| + 3 BRIDGES

=43 CONTOURS

%3 CONTROL POINTS
=3 POLITICAL BOUNDARIES
¥ 123 PUBLIC SERVICES
3 RAILROADS
#3 ROADWAYS
=3 UTILITIES

) WATERWAYS
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Using Bentley Map to plot GIS Data

4) Tag OK if prompted with the following warning.
{ Warmni

Warming: Oracle Quenss sre nol undosbls, Prezs OK o confinue

Den't show this message again

oK ] | Cancel |

5) Parcel data is loaded.
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SMD PROCESSES

21.7.5 Labeling

Using Bentley Map to plot GIS Data

1) In Map Manager right click the item you wish to label and choose Labeling.

Bt Map Manager

e

e

W)

Sentaieiag 10frastracty

NARED -

Map | Layem

7

|

™ -

[]

Order

Search...

Browse

Buffer...
Owverlay...

Join...

Toggle visibility
Remaove

Rename..
Symbology.—
Labeling
Export... b

Properties
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Using Bentley Map to plot GIS Data

2) Onthe labeling dialog, set the labeling style to thematic and choose a label file

by clicking on the Open button.

| H Labeling Style: Thematic

Labelng )
| L}-xﬁjvil

Label Colr  Weight  Trans

e

} newllzes (1] o o

| Comlinnﬁ| | Property

Operator |\"llul

4

| WHERE

Labeling Settings:
Global Settings

Initiafize with Text Style

_ Scale

Lahaling

i

Text String
Drigin
Offset X
Offzet ¥
Offset Z
Orientation

] il 3

o

Bentley

Sxniaiving 10frastrature
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Using Bentley Map to plot GIS Data

3) Choose Statewide Parcels.label from Workspace -> Standards -> Bentley Map -

> Labeling as shown below.
Bt Select Document

Labels are displayed.

Select
Folder
L= Labelng - & B ==
|5 ~ b
Dacument
Name Ou{tc Description Created ...
# | COUNTY MAME label COUNTY MAME COUNTY MAMEL..  kparker -
# ' Section Numbess.label Section Mumbers Section Mumbers, kparker
7B parcelsabel : i Paitale Sttt s Dar =
] Twneh, label Tumsh kparker
« Wi ’
Address: pue: \\PWAPPD 1.MDOT. STATE.MS. US: MDOT_P'W \Dacuments Workspace'\Standards\Bentley_Map\Labelng\Statewide Parcels.lz +
s
Desoription: Statewide Parcels a3
Fibe: Mame: Statewide Parcels.lsbel
Applicatic: [ Agpicatons =
Extension: lLabcl Files -
[ oen [ Concel ]

Note: Labels are temporary items and if you exit and re-enter MicroStation, they
will not be available. To make these elements permanent in MicroStation, you will

use the annotation tool as discussed below.
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SMD PROCESSES Using Bentley Map to plot GIS Data

21.7.6 Annotations

1) In Map Manager, right click the layer and choose Annotation.
i B Bap Manager = E:EI

g o oo pa 2 '
R D 9-EH-2
Map Lz
m F" Flan Main Co Basemap Nhd L 3
(T 1 . Plan Main Co Bagamap Nhd B
5 [ # ey V 5
¥ '_-! [E2 '__‘ June N
§ ] Survey Mgz C
1 & reey Elevation Cortours [isl
7 [ Survey Elevation Contours Dist 6
1 ¥ ation Contaurs Die
¥ IE] survey Elevation Contours
m & Survey Elevation Contours Dist 2
m W Survey Blevation Comlours Dist 1
7 & e o
0 [ Vot Lrs Mdat Ca Lm
@ M Gis C B :
F ] o |
CR als
m [ Briclge O Open in Mew Tab
| % Bridge By Fit
Order »
Search..
L T Erowse
Buffer..,
Owerlay...
Join...
Toggle visibility
Remave
Rename...
Symbaology...
Labeling...
Annaotation..,
Export..
Properties
362
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Using Bentley Map to plot GIS Data

2) You can choose to create a new model for annotations or choose the existing
model which is the method shown below.

Select Annotation Destination

Select the Annolation Destingtion Design Fle
@ Currerit Design Fie
~) Bxasting Design File

| Mew Design File

Salect the Armolation Destination Modal
| Hew Model

Exporting Scale 1 12513

Feature Name:  Cadastral Qatewide Parcels 20114nnctation

[ ok ][ coen

21.7.7 Feature Data

You can view information on features by opening Tools -> Geospatial -> Utilities and
choosing Analyze XFM feature as shown below. The data presented in the second
figure below is detailed information about the particular feature selected which in

v Hirbutes

@' '_&m’:'-@w Primary

Fle Edt Bement Settngs | Tools | Ltities Wodkspsce GEOPAK Window Subsufsce Uity Hi

% O e
A = L @ Gaaspalial ¥ Gecspatial
B I lien . Select Alemate Coordinate System
Connections | kmparts | Expodts | w Pl Grids and Graticues
I .
Connection Tools | Catographic Shies
r " . Frimation k Diatabase Operations
L P E i Base Geometry k LRilties I
I Tool o T er
Spatial Tools ‘
B | e
q e
1 An And T
S5 Crvil Acculraw v s g
Connections Crvil Tesrain Moded ¥ 30 Smeet Ediing
LIPS Meacla Civil Cells » Map Testiie Taoks
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Sentainiag 10frastracture




SMD PROCESSES

W)

Using Bentley Map to plot GIS Data

Choose the command Analyze XFM Feature, and choose the element. The results

are displayed.

Cadastral Statewide

Property
Pid

Acreage

|| |Addressi
Address2
Address3
Address4
Addresss
County Number
Dead Book

| |Dead Day

| |Deed Month

| |Deed Page
Dead Year

| |Landwal

Owner Mame
Parcel Number
Ppin

Range

| | Section

Street Mame
Street Number
Township

Zip Code
Database_Perimeter
Database_Area

Value

B7G367
67.422

2049 HWY 305

YOUNG CHRIS A
226 -17-00100
14670

04

i7

TUCKER RD

0

05

COLDWATER MS538618
2158.98438766596
272848.184315283

Bentley
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PHASE “B” PROCESSES Section Overview

22. PHASE “B” PROCESSES

22.1 Section Overview
This section will cover some of MDOT’s Phase B processes including Summary of
Quantites, AMG preparation, and surface to surface earthwork calculations.
22.2 Section Prerequisites

* MicroStation fundamentals
* ProjectWise fundamentals
* Phase B processes

22.3 Section Objectives

After completing this Section, you will be able to:

1) Create Summary of Quantity sheets.
2) Create design terrains for use in AMG and construction inspection.
3) Calculate estimated earthwork using the surface to surface method.

22.4 Summary of Quantities
Below is the SQS.XLSM opened.

[« L] : 505_2010_GOVdsm - Exeel
“ S05_Ophions HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW ACROBAT
Selec Category List E = e 5
SHOW ALL - 1
Create 4 Import data from GOMDOT  Hide Sheet  UnHide Sheet
Construction’s list t Columns Columns
 Sort Create File i Unibide
A3 N f
A B C [¥] E F G H
R p—— - SUMMARY OF QUANTITIES (SHEET 1)
2 PROJ.NO: [ DESCRIPTION PAY ITEM NO. PAY ITEM UNIT | PRELIMINARY FINAL
3] -
5
b
7
8
9
0
n
12
13
14
15
16
17
18
13
20
505 Sheets | 4 Construction | Instructions | Master List ®
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PHASE “B” PROCESSES Summary of Quantities

22.4.1 Copying the XLSM File

The appropriate SQS XLSM file and associated DGN file should be copied from PW’s
Workspace\Standards\RWD\SQS\ folder to the RWD-CADD_Files_B directory of the
project. Below is a list of available files in this folder.

yeuments\Workspace\Standards'\RWD\5Q5) v [> Go

Outto Name ’ Description
u’——ﬂ CopyPayltems.xlsm CopyPayltems
(& FiX_THE_IMPORT_PAY_ITEMS.docx FIX_THE_IMPORT_PAY_ITEMS
L,J-ﬂj Footnotes.xls Footnotes
[ ] sas.ini 505

[E sas_2010_GOV.xsm $QS_2010_GOV
[ sqs_2010_GOV_2xism 5QS_2010_GOV_2
[ZE] sas_2010_GOV_3xism $Q5_2010_GOV_3
[ZlM  sas_SH.dgn 5Q5_SH

M sqs_SH_2.dgn $QS_SH_2
M sqs_SH_3.dgn 5Q5_SH_3
(&) sqsfootnotes.doc 5Q5footnotes
L,Jj_, SQSfootnotes,pdf SQSfootnotes
Note:

The _2 or _3in the file names represent projects that span 2 or 3 counties.

22.4.2 General Information

1) This excel spreadsheet is used to create a Summary of Quantities data file for
Construction division and link to MicroStation for plotting.

2) Enter the Project Number the excel file is associated with. This field is located
near the top of column A just above the first pay item selection cell.

3) All quantity data needs to be entered in this spreadsheet. NO quantity data
should physically entered in the MicroStation design files.

4) Retain this excel spreadsheet with its corresponding MicroStation design file.
This will maintain the link and give the ability to revise items.

5) This spreadsheet allows the distribution of preliminary project quantities
without having to access MicroStation.

6) The most up-to-date Master data source pay items are kept up-to date at the
following web address server location:
http://sp.mdot.ms.gov/RoadwayDesign/Pay%20ltems/sqs-daily-english.txt

7) For all users -- to update the pay items list in this spreadsheet, use the Import
Data from GOMDOT... button under SQS_Options tab on the Ribbon.

8) The import button updates the Master List worksheet. DO NOT manually modify
this worksheet.

9) To generate a data file for Construction Division worksheet, use the Create
Constructions List option under SQS_Options on the Ribbon.

10) NEVER manually create your own pay item or modify a pay item description.
Please contact your supervisor or construction division if a new item is needed.

11) Column widths: A, B, and C can be changed, all others should not be changed.
D=16 E=110 F=8 G and H=15
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PHASE “B” PROCESSES Summary of Quantities

12) Row Heights: Row heights should not be changed.
Row(1)=21 Row(2)=15.75 Black Shaded Rows=20 All Other Rows=12
Each Sheet has 55 Rows (not including the heading rows 1 and 2) for pay item
entry. Do not add or remove any rows, they should remain at 55 rows + 2 for
the headings.

13) Hiding and Unhiding Columns: There are two macros available to hide and
unhide columns.
The purpose is to hide or unhide the sheet columns (excluding the Preliminary
columns) to help make it easier to move pay items and quantities together.
You can run these macros with the buttons on the Ribbon Bar under the SQS
Options tab.
H ©- :

FILE 5QS_Options HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW ACROBAT
Select Category List E Q s 5
SHOW ALL -

Create 4 Import data from GOMDOT | Hide Sheet UnHide Sheet
Construction’s list sqs-daily-english.bct Columns Columns
Dropdown Sorting for Pay tems Create File Import Data Hide UnHide

14) Cell Protection: All uneditable cells have been locked. If you wish to edit them
you must unprotect the SQS Sheets worksheet with REVIEW > UNPROTECT
SHEET

22.4.3 Entering data in the XLSX

1) Select the SQS Sheets worksheet tab and to make it active. This tab is where
you will choose pay items to populate the sheet’s Pay Item Number,
Description, Unit, and Preliminary quantity.

A B C D
SELECT A PAY ITEM FROM THIS COLUMN TO POPULATE SHEET. SUPPLEMENTAL ALT
PROJ. NO.: DESCRIPTION PAY ITEM NO. ‘
|2!!1'AUU1 ___ CLEARINGAND GRUBBING ____ LS - 201-A001 ‘ CLEARING AND GRUBBING

2) To update the Master List of pay items, select Import data from... button on
the ribbon.
H ©- = $Q5_2010_GOV.xlsm - Excel
SQS_Options HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW ACROBAT

Select Category List E Q & =
SHOW ALL -

Create 4 Import data from GOMDQT | Hide Sheet UnHide Sheet
Construction's list sgs-daily-english.ixt Columns Columns
Dropdown Sorting for Pay ltems Create File Import Data Hide UnHide

Notes:
e The pay item list in the excel file is static. It has to be updated manually with
the Import button.
e RWD automatically updates the source file daily and distributes it to the
web site server folder.
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PHASE “B” PROCESSES

A)

Summary of Quantities

3) Enter a project number the excel file is associated with. This field is located near

the top of Column A just above the first pay item selection cell.
A

SELECT A PAY ITEM FROM THIS COLUMN TO POPULATE SHEET.

PROJ. NO.: 102207 /301000

4) Optional: Select a pay item filter grouping in the SQS_Options ribbon under the

Select Category List field. (Default is to Show All pay items.)
H S : SQ5_2010_GOV.xlsm - Excel
SQS Options HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW ACROBAT

Select Category List E O\ e =

[sHow ALL -
Create 4 Import data from GOMDOT Hide Sheet UnHide Sheet
Construction’s list sgs-daily-english.tet Columns Columns
Dropdown Serting for Pay Items Create File Import Data Hide UnHide

Note:
e The Pay Item List is very large making it time-consuming to scroll through.
The filter is used make it easier to find specific types of pay items.
5) Locate the yellow-shaded column labeled as SELECT A PAY ITEM FROM THIS
COLUMN TO POPULATE SHEETS.

6) Select the LIST arrow at the right most end of the cell. Scroll to the desired pay

item and select it.

SELECT A PAY ITEM FROM THIS COLUMN TO POPULATE SHEET. SUPPLEMENTAL ALT
PRO.. NO.: DESCRIPTION
201-A001 CLEARING AMD GRUBBING LS A

7) The Sheet table next to your row selection is automatically populated with the

pay item number, description, and unit.
8) If the pay item requires a supplemental description, enter it in the purple-
shaded column. The column is directly right of the yellow column.

9) If there are Alternate pay items in your list these need to be have an Alternate

Code entered in the orange column labeled ALT.
Note:

e Use AA1 for the first set of pay items and enter AA2 for the alternate set of

pay items. If other alternates are required use AB, AC, AD, etc.

10) Continue by selecting additional pay items to fill-in the remainder of the sheets.
11) Enter the pay items in numerical order. Anticipate inserting pay item later, and

try to leave blank lines to accommodate these.

12) The SQS Sheets worksheet contains ten (10) blank SQS sheets for entering data.
13) Each of the SQS Sheet tables are numbered and each single sheet is designed to

fit inside a single Roadway Design plan sheet cell.
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PHASE “B” PROCESSES Summary of Quantities

14) Calculate all quantities and manually enter the amounts in the PRELIMINARY
column for each pay item.

E F G H
1 SUMMARY OF QUANTITIES (SHEET 1)
2 PAY ITEM UNIT_| PRELIMINARY FINAL

3 CLEARING AND GRUBBING LS

15) If you move a pay item to a different line you must also move the quantity
numbers in the PRELIMINARY column.

16) You CANNOT insert or delete a column or row to the spreadsheet on the
SQS_SHEETS tab.

17) You CAN copy pay items or descriptions in the first 3 columns (A, B, and C
shaded cells) and paste them to other cells in the same column.

18) You can delete an item in columns A, B or C by selecting the cell and pressing the
DELETE key on the keyboard.

22.4.4 Linking the XLSX to the DGN file.

1) You can link the sheets in the SQS Sheets worksheet tab at any stage of
completion. The link allows updating the MicroStation file to match each sheet.
2) You can copy a template design file called SQS.dgn located in the folder ...\SQS
folder to your project or create a new design file.
Notes:
e [tis recommended that you keep the name SQS.DGN.
e The template file (SQS.dgn) contains ten (10) blank SQS sheets with guide
points already placed to help you link the excel spreadsheet data.
e If creating your own file, use the cell SQSGUIDE as a guide to linking data.
The origin of the cell matches the corner of a Plan Sheet border cell.
3) Inthis spreadsheet, locate a sheet (example is, Sheet 1) and use a "hold and
drag" method of selecting the entire sheet.
Notes:
e Use the Zoom tool in the lower right corner of excel to scale the view
enough to see a complete sheet.
e Select only once sheet at a time and only the items that need linking into the
design file.
4) Once the selection is made, use the COPY command in excel to place a copy of
the selected data into the clipboards memory.
Note:

e [f you have made changes to the pay item data you must SAVE the file first,
before doing a COPY.

p— "
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PHASE “B” PROCESSES Summary of Quantities

5) With your SQS design file open, position the view in MicroStation at the location
that matches the sheet number you copied in the previous step.
6) In MicroStation, select a DZine Menu SQS Paste command.

DZine v 1 ¥
JDZine i ]
Proposed ]—
Recapitulation =
& ses |
B Linking HEEaA

m PASTE SQS SH Links

(Z=X) UPDATE Links

LJd

=2 SHOW [ EDIT Links
R Element Selection

Tah Place Plan Sheet

) PASTE s Footnotes
Sas
T Manually Placed Text
E" Place Alternate Block
@ Circle/Numbers

‘¥ 5Qs Footnotes Help

M 505 Excel Videos

i%% FIX Old SQS Excel Files

7) Inthe MicroStation's TOOL SETTING dialog the tools options for Paste OLE
(Object-Linking-Embedding) appears.
8) Inthe Paste As: field, select LINK.
Note:
e DO NOT use Picture or Embedded options. These two options will cause
problems maintaining a link to this excel file.
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9) Inthe Method: field, select BY CORNERS
@ Paste OLE Object — &

Object: Microsoft Excel Worksheet (code
Paste as: | Link 4

Method: | By Corners ™

I:' Display as icon
I:' Transparent Background
Rotate With View

Summary of Quantities

10) Use the RED active points of the SQSGUIDE cell as the corners that MicroStation

prompts for you to identify.

11) You should now have the sheet pasted into MicroStation. Continue to copy and
paste all the other sheets that you have entered data into on the spreadsheet.

Note:

e If you used the SQS template DGN file then you should delete any unused
sheets in MicroStation to avoid having them located during batch plotting.

22.4.5 Maintaining the Link

1) DO NOT delete the excel file. This file must exist to provide a way to update the

linked sheets in MicroStation.

2) In MicroStation you can locate and open the excel source by one of the

following methods:

a) (Recommended) Use the Selection tool to double-click on the excel sheet
object and the excel sheet will automatically open in the excel application.

b) Select the Edit -> Links commands. In the dialog, select from the list of links
the item you want to open and select the Open Source button.

3) If Excel is opened to a spreadsheet before opening a design file and you double-
click on a linked sheet to open the source, you may get an error message until

you close the open excel sheet.

4) After making a revision to a sheet in an Excel file, SAVE it before updating it in

MicroStation.

5) To update MicroStation to match a revised Excel sheet, you can use on of the

following methods:

a) (Recommended) Select the Edit -> Update Links options. This will
automatically update all revisions made in the linked excel sheets.
b) Select Edit -> Links, then select the items in the list and select the Update

Now button.
c) Save and close the saved Excel Sheet.

d) Select the Update Link option on the DZine SQS menu.
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PHASE “B” PROCESSES Summary of Quantities

22.4.6 Construction Data File

The following steps are done performed by Construction division.

1) To create a data file in a format usable by Construction Division can use a
worksheet tab is located in this Excel file called 4 CONSTRUCTION.

2) By default this worksheet is empty. To populate the SQS Sheet data into this
worksheet a macro has been provided within this file.

3) Ontheribbon, locate the SQS_Options -> Create 4 Construction's List option
and select the icon. This will populate the 4 Construction worksheet based on
the data in the SQS Sheets tab.

4) This formatted data on this worksheet can then be exported by Construction.

22.4.7 Plotting the SQS Sheets

You may need to exit or close the excel sheet before you plot the objects. When the
excel data sheet is open, MicroStation may display a diagonal hatching object over
the spreadsheet.
Note:
e This hatching WILL plot as a shaded object. Closing out the excel file will
eliminate this side-effect.

e The excel SQS sheets have been designed to fit within the limits of a Plan
Sheet cell when snapping to the red dots on the SQSGUIDE cell.

Using the By-Corner method of placing the link will create the linked object
with a text size that falls within the normal range of standard text sizes.

e If your SQS design file contains blank sheets then these may plot when using
the BATCH plotting procedures.

The SQS.DGN template file contains 10 pre-made sheets. Remove the ones
that are not used.
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22.5 AMG Deliverables

22.5.1 Overview and Required. Practices

Automated Machine Guidance (AMG) delivery will require the following:

3)

4)

5)
6)

6)
7)

FMS#-ALIGNMENTS.xml

Design alignments and profiles in LandXML format.
Roadwayname-Phase-TOPDIRT-StationRange.xml

Top Dirt terrain (In LandXML) for each phase of construction limited to 3 MB of
file size on the LandXML file.

Roadwayname-Phase-DESIGNSOIL.xml

Design soil terrain (In LandXML) limited to 3 MB of file size on the LandXML file.
Generation of the files above from 5’ Template Drops and Template drops at all
horizontal and vertical control points. (10’ allowable for high speed roadways.)
Voids are required in overlay areas.

Channel changes are required and should be designated in the name.

22.5.2 Create Design Terrains (Steps)
1) Create a DGN file called 3d-Terrain-D-*.DGN (Use 3d Seed file)

=

3D-TERRAIN-D-roadwayname-(phase)-(stationlimits.DGN).DGN

2) Reference your corridor (Defaul-3d view)
3) Choose the following Terrain Model command.

2 Terrain.. = mm »

=Ly ]
Seniainiag 10frastracture

AL X A=k

L)/~ i

o (=] & I A
B g 1o

Create Terrain Model By Graphical Filter
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4) Choose the following Graphical Filter Group.
' Graphical Filters N

5) Fill out the dialog as shown below.

Append To Terrain

Graphical Filter Group Top Dirt E|
| Graphical Filter Manager |

| Preview |

Ignore Feature Linking

Triangulation Options

~
Edge Method None [=] Append To Terrain
~

Ecatises Append To Terrain

Feature Definition Terrain-P-TopDit ||
Name Terrain-TopDirt
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6) Select Preview to view the breaklines the filter is seeing.
No Preview

Preview

AMG Deliverables

7) Follow the prompts.

Append To Terrain

a)

Append To Terrain | [T

B

b) | Triangulation Options:Edge Method | [

| Edge Method

. [ 0=tz Foint to scoept selection |
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Below is an example of a terrain created with the corridor reference for the Defaul-
3d model turned off.

closed shapes. In the case of drape voids, no elevation is needed on the

elements. In the case of an overlay, it will be the existing EP’s but closed.
d™ Terrain Model

w==. [P
d F: e ﬁlﬁ Q % ‘ﬁ '&Q‘ IT.&- Terrain Model El
i 2a Q B W Feature Type  Break Void [=]
E Ff b e B
e ""1 Add Features
R& BET

Locate Terrain Model To Add Elements
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22.5.3 Create LandXML (Steps)

1) Click the terrain and choose Export -> LandXML.

= e =[O T

&

#3 InRoads DTM

e&j. GEOPAK TIN

u&j, LandXML

2) Fill out the dialog below and data point through the prompts.

Select Terrain El
Export Format LandX¥ML (xml) El

Export Options -~
Project Mame G07-4-Lane-TopDirt

Project Description 607

ersion

3) You'll be prompted to save the XML file. Name it the same as the Project Name

above.
File name: 607-4-Lane-TopDirt 2ml - Save
Saveastype: | Microsoft Project XML Fie (*sami) »| [ Cancel |

22.5.4 Create GEOPAK TIN

1) Click the terrain, choose Export -> GEOPAK TIN, and follow prompts.

Note:

e You can use this TIN to cut XS’s from surface on top of the x-sections created
from the corridor to verify the terrain accuracy. This QC process is highly
recommended.
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LAB XV:AMG Deliverables

Create the file RWD-3D-TERRAIN-D-TOPDIRT.DGN

Reference the corridor file.

Create the Top Dirt terrain for corridor SR4.

Create the Finished Grade terrain for corridor SR4.

Export these terrains to XML and TIN files.

Create cross-sections from the TIN files on top of the design cross-sections
generated earlier to verify TIN accuracy.

ok wnNE

LAB XVI: Earthwork

1. Create the file RWD-EW-PHASE1-001.DGN
2. Reference your Border DGN file.
3. Calculate earthwork per sheet.
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