3D Roadway Design — Advanced Training Module 03 — Features
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Introduction

This module is another step toward learning how to complete various details of your project in 3D using
the Bentley InRoads software.

When Features were first introduced into the InRoads DTM over a decade and a half ago in the first V8
version, they were positioned as the powerful evolution of the ‘dumb’ DTM into the ‘intelligent’ Surface
model. That statement has held true ever since it was made and Features and their associated Styles
have allowed InRoads users to place surface information in and out of Plan, Profile and Cross Section
with an ease that was not obtainable before the V8 versions of InRoads.
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There are two parts to this ‘intelligent’ equation — the 3D Feature stored in the surface, and the InRoads
unique Style that provides that Feature the intelligence to understand what it needs to do in Plan,

Profile or Cross Section.

This is the subject of this module. And more specifically, it will cover how to utilize this intelligence for
the placement of Right-of-Way lines on a set of Cross Sections. Once this is understood, the ability to
apply this principle in other Plan, Profile or Cross Sectional applications is only limited by your
imagination.

y

NOTE: A fair portion of the knowledge required to perform the operation to place Right-of-

=] Way markers on your project Cross Sections is covered in the InRoads Level 1 course. For
that reason, this module will be focusing more on the overall workflow details and process.

o
v
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Purpose of this Module

The purpose of this module is to demonstrate taking a 2D MicroStation graphic of a proposed ROW line,
and importing it as a non-triangulated feature that is draped against the existing surface. It will also
demonstrate changing the Feature Style to one that will display the ROW line location as a cell in the
cross sections.

Objectives of this Module

At the end of this module you will be able to take information from graphics (both 2D and 3D) as well as
other information from the ALG Geometry Project and move it into the DTM Surface with the end goal
of being able to take that information (such as a ROW) and display it on a set of InRoads Cross Sections.

Definition of Audience for future Modules

Before moving forward, it needs to be stated that each module in this series will have its own
prerequisites and skill level requirements. The skill level requirements will be based on instructor-led
classes taught at ODOT and will be primarily focused on the InRoads series classes. Additional
prerequisites may also include various modules within this series. Each individual module will list the
applicable module requirements if there are any.

Do not take these prerequisites lightly, each module assumes that you have achieved a certain level of
competency with the software tools and you may be asked to execute a command with very little
instruction. If you are unable, you will likely not be able to successfully complete the module and
achieve its intended objectives.

For example, after completing this module, it will be expected that you can perform displays of surface
Feature data in plan, profile and cross sectional view on demand. If, in a later module, you are asked to
do something related to the information presented in this module, and you cannot perform that step
you will have to either skip that step (which may inhibit your ability to complete the module exercises),
or you will have to return to this module and review how to accomplish the step being asked. For that
reason, if you feel that after completing a module, that you are still unsure of your skill, simply go
through the module again, and do some additional outside practice.

Skill Level / Prerequisites:

The required prerequisites for this module are:
e Module 1 — Introduction to the Training Modules
e MicroStation Basics
e InRoads Level 1

Refer to the course content or description for each of the instructor-led classes above for a more
detailed breakdown of the subject matter covered in each of those classes.

Module Files and Folders

As usual, the activities of this module will be a combination of study and hands-on. This module
however will have less study than most simply because much of the theory is covered in the InRoads
Level 1 class. Therefore the main focus here will be with the hands-on which will walk you through the
process so you see how it is accomplished. The minor study portion is there to support the hands-on
activities and add an assurance, and in some instance little technical reminders, so that you will be able
to apply this to your future projects.
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Training Folders

You will be working on your local hard drive during this training.

You should have a copy of the 03_Features training folder and files on your local drive. The
module folder and related files should be placed under the C:\WORK\Train\ folder, and look like this:

NS e CA\WORK\Train - o
Home Share View N 0
:(__-) - 4 . v ThisPC » Windows (C) » WORK » Train w & Search Train 2
-
. WORK ~  Name Date modified Type Size
J Train o e oA .
. 00_General ltems 2872013 3:45 PM File folder
. 00_General ltems i .
. 01 _Intreduction File folder
. 01_Introduction X X
" File folder

. 02_Visualization

. 03_Features 3/29/2015 5:58 PM File folder |/
Benching 27329015 258 DA Eile folder

. 03_Features

Training Files

The module folder contains any training files (DGNs, DTMs, ALGs, ITLs, IRDs, XIN and so on) that might
be used during the module exercises. In this module folder you should have these files:

NERFIL E CAWORK\Train\03_Features = B
Home Share View v @
i(__-) * 4 o« Windows (C) » WORK » Train » 03_Features v O Search 03_Features L

4 [ WORK 2 Mame Date modified Type Size
4 | Train _ - ) ) ) }
/% D3FEAT.dgn 3/20/201511:07 PM  Bentley MicroStation Design 58 KB
. 00_General ltems X . . .
|| D3FEAT.xin 3 XM File 4,022 KB
. 01_Introduction - . . . —
o B 12345_Utility_loc.dgn 3 Bentley MicroStation Design 850 KB
. 02_Visualization . . . e
B 12345dxFa.dgn 3 Bentley MicroStation Design 615 KB
. 03_Features | . . . S
B 12345econ.dgn 3 Bentley MicroStation Design T18 KB
B 12345¢F.dgn 3 Bentley MicroStation Design 427 KB
|| 123453FEAT.ird 3 IRD File 16,462 KB
@ 12343FEAT.itl 3 iTunes Database File 40 KB
|| 12345FEAT _d.alg 3 ALG File 69 KB
|| 12345FEAT_d.dtm 3 DTM File
|| 12345FEAT_og.dtm 3 DTM File
/5 12345rw.dgn 3 Bentley MicroStation Design
Nj Load_D3FEAT.rwk 3 RWIK File

Glancing at the files you should see familiar InRoads file types, as well as the DGN files for this module.

DGN files starting with 12345 are support files, or reference files. You will see these files, or similarly
named files, in many of the modules. Likewise, InRoads files starting with 1234 5FEAT are also
support files that may be used within the hands-on exercises at some point as directed.

Files starting with the module identifier, in this case 03FEAT, are files that will typically be opened
during the launch of the hands-on work and include:

e O03FEAT.dgn, the initial MicroStation file used at the start of the exercises
e 03FEAT.xin, the InRoads configuration file for this work
All of the modules will have two similarly named files that will be opened at the start.

And there will oftentimes be an RWK file included in the module folder to assist in opening the InRoads
files using that Project file technique.
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Technical Content of Training:

This particular module is going to specifically address the task of placing Right-of-Way markers onto a
set of InRoads-based project cross sections. In the course of working through this process, various
related technical items will be pointed out or expanded on as deemed appropriate.

There are two elements to this subject, one is addressing the data, in this case the Right-of-Way. And
the other is the InRoads configuration, specifically the Style set-up and its related Named Symbology. As
a designer, engineer, or technician your domain related to these two aspects is the first, the data — the
Right-of-Way. The second piece of this puzzle, the InRoads configuration is really outside of the scope of
your control and really lays in the hands of EAST and the CAD Support group. Nevertheless it will be
covered so that you can debug any problems that might be occurring and be able to satisfactorily rule
out the configuration as an issue.

Both of these topics will be discussed in an upcoming section.
Project Orientation

REVIEW WORK AREA

This module will be primarily using a small existing surface DTM, a much smaller design surface, and
an alignment called HSc. There is also another alignment called WD which can be used if you choose
to work in that area on your own. The areas of coverages and locations for these are shown below.

These surfaces and alignments are already created and will just be used as is within this module. No

modification will be made to them, except for the possible addition of some information to be
discussed later.

2] 03FEAT.dgn [3D - V8 DGN] - MicroStation V8i (SELECTseries 3) = El
Fle Edt Hement Setings Took Ubites Wokspace Applcations Window Help ODOT VER-NCHdS 2R @9

[&]- o W Z oS B m o -iEA-D-E-e-E-@-2-h -8 -0RASR

LR i View 1 - Top, Default [ [

R EE LT ==l A A B

v |f@-ox- A ] QBB WHE H LG L] Bentley InRoads V8i (SELECTseries 2) - = 2

@ O " Fle Suface Geomety Drainage Suvey Evaluston Modeler Drafing Quarties Tools Help z
Ty [ 5
) % PanView = <Unnamed> VESE ¥ BH—= BT H
> [ ove Comers I A Surface Name Description File Nam)

=-£3 Surfaces B 12345FEAT d Created from roadway... C:\WORH

-*® Default =B 12345FEAT og This is the existing gro..  C:\WORH
- S 12345FEAT_og B Defaukt

B 12345FEAT_d

| o, - Aepdsig a2 &

B Surfaces | & Geometry | [« |+

Successful completion

~© - M v [ Dot -] B F2]3l4]slel7le] X [7se7enz0i63 || ¥ [ss0szeazse || Z [0000

Pan View > Select View o | & |Defaut a

Page |4 Oregon Department of Transportation June 2015
3D InRoads Design



3D Roadway Design — Advanced Training Module 03 — Features

PREPARE MICROSTATION / INROADS DATA & FILES
As part of the module start-up, get into the correct DGN, load the module specific XIN and other
data files and make sure everything is ready to go.
1) Launch InRoads
Use whatever mechanism you are familiar with to get the software started.
2) When the MIcROSTATION MANAGER Opens, set the User and Interface to ODOT.

3) Then browse to the C:\WORK\Train\03_Features folder and select the 03FEAT . dgn
file and click [Open].

M File Open - CAWORK\Train\03_Features,
‘ Look in: 03_Features ' v @ T o - TJ i’j %] 10 - V8 DGN
S MName ‘ Date modified Type
ke /% 03FEAT.dgn 3/20/2015 11:07 PM__ Bentley M
Recent places | 2713345 Utility_loc.dgn 3/20/201511:07PM  Bentley M
B 12345dwFa.dgn 3/20/201511:07 PM  Bentley M
'— /% 12345econ.dgn 3/20/201511:07 PM  Bentley M
Desktop B 12345¢F.dgn 3/20/201511:07 PM  Bentley M
JE12345rw.dgn 3/20/201511:07 PM  Bentley M
18}
Libraries
This PC
o
LT ¥ @ 2
Network File name: 03FEAT.dan v ‘ Open ' User: | ODOT
Files of type: CAD Files (*dan;” dwa;” dd) v Project: | No Project
[]Open as read-only Interfface: | ODOT

Eventually, MicroStation and then InRoads will open.
4) When the drawing opens you should see something like this.

| o 03FEAT.dgn [3D - V8 DGN] - MicroStation V8i (SELECTseries 3) = Du
Be EA Hemert Setings ook Wites Wokspoce pplcatons Wedow lieb 0OOT VBRI A& A By~ QO

& |- | Deast D _ERER R R R - £-8-EF-B-2-R-0-O QPR

[ - View 1 - Top, Default e =

=1 & [F2lalelslelzls i x

Displey compiete
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5) Open up a Windows File Explorer and browse to the 03_Features folder.
6) Drag & drop the Load 03FEAT. rwk file into the InRoads interface to load the data files.
7) Verify inside InRoads that the following files have been opened:
e O3FEAT.xin

12345FEAT d.dtm
12345FEAT_og.dtm
12345FEAT.itl
12345FEAT.ird

e 12345FEAT d.alg
The IRD and ITL are only included in case there is interest at some point within this module to
access those files. There is currently no formal activity associated with that data in the module.

8) Move forward into the study portion of this module. Feel free to interact with the software
as needed during your study in order to solidify any of the items under discussion.
Following this upcoming study section, there will be a guided hands-on that will walk you through
the application of the important tools and work processes.

Theory - Study

This begins the section where you will usually do some background study to prepare you for what's to
come in the practical hands-on section. In this module it’s more of a review or refresher.

PROCESS OVERVIEW

This section will discuss the concepts as well as the application process in anticipation of the later
hands on section.

Things to Consider

There are a few key areas that should be understood and considered before driving the software
along its work process and the first is the subject of Features and Styles. Following that is the
specifics regarding the exact data involved and how it is made available. In this case it’s the Right-
of-Way. The rest of the subject matter is really woven around the mechanics of using the software
and data relative to the functionality of certain select tools.

What is a Feature?

Generally speaking, a Feature is anything placed into an InRoads surface model DTM. It can be a
single X, Y, Z point, an open line string, or a closed shape. A surface feature can also be at grade,
above grade or below grade, and most of the time has some true elevation assigned to its Z axis.

In the “real world,” a feature might be a manhole, catch basin, a gutter line, flow line, building
footprint, stream bank, a right-of-way line, a domestic water line, a sanitary sewer, a culvert,
overhead power lines, or any number of other real physical things.

A Feature in InRoads is always assigned three different characteristics or ‘tags’.

e Name — The user-defined textual identifier uniquely assigned to differentiate the data
within a surface from other data in that same surface.

e Style — A configuration item used for display, this tells InRoads where on the drawings
this item should typically show up and if so, what its symbology is.

e Type — An assignment used for Triangulation, instructs InRoads on how to incorporate
this particular piece of data into the triangle net formed by the process of Triangulation.
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All of these characteristics can be seen in the FEATURE PROPERTIES dialog box.

bt Feature Properties = =
Surface: 12345FEAT d v Style Apply
Available
Feature: -
Br_Barmier_(nc_E ~ Close
MName Style Description e | Fi
BL-AB_L Rdwy_Lane_Ln_P Created by roadway T _E =
BL-AB_R Rdwy_Lane_Ln_P Created by roadway : Edit Style
BLEC_L Rdwy_Lzne_Ln_P Created by roadway Br Bridae § e
BLEC_R Rdwy_Lane_Ln_P Created by roadway New Stye...
BLSG_L Rdwy_Lane_Ln_P Created by roadway CL_Main o List Points...
BLSG_R Rdwy_Lane_Ln_P Created by roadway
BL_L Rdwy_Lane_Ln_P Created by roadway Help
BL_R Rdwy_Lane_Ln_P Created by roadway
BermB_L Rdwy_Bemm_Earth_P Created by roadway
BermB_R Rdwy_Bemm_Earth_P Created by roadway
CL CL_Main Created by roadwa
CL-AB CL_Main Created by roadway Ry
CL-BC CL_Main Created by roadway Name: Description From Style
CL-5G CL_Main Created by roadway J
CurbBB-5G_L Rdwy_Curb_Hidden_P  Created by roadway
CurbBB-5G_R Rdwy_Curb_Hidden_P  Created by roadway
CurbBB_L Rdwy_Curb_Hidden_P  Created by roadway v
£ >
Name: cL Triangulation
Feature Type: -
ated by roadway design Breakline e
Parent: Alignment ﬂ
Refresh/Display in 3-D/Plan View [ ] Exclude from Triangulation

And not only can these characteristics be reviewed here, they can be changed directly in the
FEATURE PROPERTIES dialog box and written back to the DTM after clicking [Apply] in the upper

right corner of

this tool.

Now let’s dig down and take a quick glance at the Style characteristic.

Feature Styles

A Style is a general classification in the InRoads world because there are Styles for Geometry
data contained in the ALG file, Styles for Survey data residing in the FWD file, and Styles for
Feature data housed in the DTM. All of these Styles are stored in the XIN file.

These Styles are all managed, not surprisingly, in the STYLE MANAGER found under INROADS >
Tools. And you can see from the dialog box that they involve Surface, Geometry and Survey.

<

Rdwy_Edge_Asph_P

b Style Manager
Show Styles with Properties Surface Properties Geometry Tabling Thee
[ Include Surface Display Plan Point Tabling
M
[ Include Geometry Point Display Cross Section Line Tabling sl
[ Include Geometry Line Display Profile Arc Tabling Edt...
[ Include Geometry Ac Pay ltem Spiral Tabling Copy...
[ Include Geometry Spiral Survey Propetties Copy Settings...
[ Include Survey Custom Operations Mtributes Delete
Rename...
Help
Preference File: C:\WORK\Train\03_Features 03FEAT xin
Name Description Alpha C ™
Rdwy_Curb_P Const Curb
Rdwy_Cut_P Proposed Cut Line
Rdwy_Detour_P Const Detour
Rdwy_Edge_Asph_E EP
Rdwy_Edge_Asph_Fut Future Edge Asphalt Pavement

Const Asphalt Pavement

v
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Opening a specific Style continues to reveal its association with the 3 main file types — Surface,
Geometry and Survey. For this module the focus will be on the Surface configuration since that
is the route that will be taken to get the Right-of-Ways displayed on the Cross Sections.

b Edit Style = =

S Description: | Const Asphatt Pavement
< | Rdwy_Edge_Asph_P >
ETEY Include Definition For
2 Bdit Styls Surface Feature
; Symbology Geometry Point Feature
{:I Surface Feature .
: | Geometry Line Feat
{:I Geometry Feature Somelry Une Featre
{27 Survey Featurs Geometry Arc Featurs
Geometry Spiral Featurs
[] Survey Feature
Atach Tag

Apply Close Heh/

Selecting the SURFACE FEATURE leaf (which defaults to opening the SETTINGS leaf) exposes the
specific Surface Display settings.

P Edit Style = BB

Mame: Pay tem Mame:
< | Rdwy_Edge_Asph_P > 30/Plan Display
=5 Edit Style Line Segments
: General [ Paints

Annotation

T

i B Seftings
Symbology

Crozs Section Display

__ . A - [] Projected Line Seamerts Profile Display

HrVey Festure [] Projected Points Projected Line Segments
Crossing Points [ Projected Points
Annotation [ Crossing Points
[] Components Annotation

Apphy Close Hel/

A close look at the toggle options on this dialog box reveals the capability, and expectations,
that are designed into this particular Style as far as its use within a Surface.

At this stage it is expected that you can ‘read’ these settings and understand what each of them
means to the assigning of this Style to a piece of surface data. Very briefly:

e Annotation means that there is, and will be text associated with the display of this item
in whichever environment it is toggled on. In this case — Plan, Profile, and Cross Section

e When it is viewed, the Plan Display will be drawn as a Line
e Thisitem, Rdwy Edge Asph P has the capability to be a Projected Line in Profile
e This item has the capability to be drawn in Cross Section as a Crossing Point

age |8 Oregon Department of Transportation June 2015v
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At this stage of understanding, the expectation is that you understand the implications of each
toggle on the SETTINGS leaf, except the Pay Item which is an advanced function and not currently
used at ODOT at the time of this writing. If this is not the case, it is strongly suggested that you
return to the InRoads Level 1 material and study the area of Styles in more depth.
3-0/Flan Display
[+] Line Segments
[ Points
[+] Annotation

Cross Section Display
[ Projected Line Segments

Profile Display
["] Projected Points Projected Line Segments
[+] Crossing Poirts [] Projected Points
Annotation ["] Crossing Points
[]Components Annatation /

The main thing to understand here is that InRoads has the capability to place information
contained in the surface DTM into the Plan, Profile and Cross Section displays. If you have that
desire, or expectation, the Style has to support that desire. If the Style is not optioned or
configured to present itself in that environment it either has to be edited or acknowledged that

it is not designed to do that.
The thought process so far is:
e | have ‘something’ in the surface DTM and need it or want it on my Cross Section
O What is the Style that is assigned to that ‘something’?
O Is that Style configured to Display on Cross Section?
O Or is there a different Style set up for this that should be used instead?
O If so, assign it to the ‘something’ using the FEATURE PROPERTIES tool

Named Symbology

In the EDIT STYLE dialog box, below the SETTINGS that were just discussed, is the SYMBOLOGY leaf.

This area shows the Named Symbology that is used for this particular Style to control the CAD
standards and MicroStation presentation settings. The [Edit...] button jumps you into the NAMED
SYMBOLOGY MANAGER and specifically into EDIT mode for that Named Symbology.

e Edit Style = =

MName: Symbology
< | Rdwy_Edge_Asph_P b Name:
{3 Edit Style
o General

[ Symbology
45 Surface Feature

L2 Survey Feature

Apply Close Hel/

L 4
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The EDIT NAMED SYMBOLOGY defines all of the CAD standards for the display of this item in
MicroStation if and when it is drawn by an InRoads view command.

When a piece of data contained in the Surface (DTM), Geometry (ALG) or Survey (FWD) is drawn
by InRoads, this is the area that controls all of the CAD standards associated with that display. As
you can see, and should understand, it embraces Plan, Profile and Cross Section display as well
as the finer breakdown whether it’s a Line, Point or Text.

I Edit Named Symbology - ©
Name: Rdwy_Edge_Asph_P Apply
Description:  Rdwy_Edge_Asph_P Close

Symbalogy
Use Lewel
Default Line Nat Initialized
Default Text Not Initialized
Default Point Nat Intialized
Plan Line P_RDWY_ROAD_Edgefsph | | Copy...
Plan Text P_RDWY_ROAD_EdgeAsph | |
Plan Poirt Not Inttialized e
Profile Line P_RDWY_ROAD_EdgeAsph | |
Profile Text P_RDWY_ROAD_EdgeAsph | |
Profile: Point Not Initialized
Cross Section Line Nat Initialized
Cross Section Text P_RODWY_ROAD_EdgeAsph :
Cross Section Poirt  P_RDWY_ROAD_EdgeAsph :

Uninitialize Edit.... /

Now let’s incorporate this into the thought process:

e | have ‘something’ in the surface DTM and need it or want it on my Profile
O What is the Style that is assigned to that ‘something’?

Is that Style configured to Display on Cross Section?

If the Style is correctly configured to Display on Cross Section, then...

0
o}
O What is the Named Symbology that is controlling the CAD display?

O How is the assigned Named Symbology configured to display the ‘something’ on the
Cross Section?

A single Named Symbology has 12 different Use settings. A discussion of these settings is
typically a part of an InRoads Level 1 class; however without repetitive interaction with these
settings it is understandable that they may be a little fuzzy. If that is the case, then it is
suggested that you return to your InRoads Level 1 materials and study the NAMED SYMBOLOGY
MANAGER section of that class.

The subject of Styles and Named Symbologies is a very critical one in the grand scheme of
ensuring that the data in the surface, geometry and survey files are displayed properly. The
fundamental nature of this topic cannot be stressed enough.

a ALERT: If the area of InRoads Styles and Named Symbologies is still unclear, your ability to
understand how InRoads is accomplishing and controlling the display of its data from the
Surface and Geometry will be impaired. If this is the case, further study is recommended.

o
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Surface Data Creation

The most significant and important InRoads project data is contain in either the Surface DTM or
the Geometry ALG. The other files like the ITL and IRD are merely stepping stones or
intermediary files used to generate the final Surface DTM. This is not meant to minimize the
importance of certain files, but to emphasize the value of the Surface DTM and Geometry ALG.

In this module the focus will be on the Surface DTM as this will be the InRoads project container
that will be used to place the eventual information into the MicroStation display, namely the
Right-of-Way into Cross Sections.

So the subject now turns to surface ‘data’.
There are a number of ways to get data into a surface:
e From MicroStation graphics that have been drawn

e Pulling it from the InRoads Geometry ALG file, and more or less doing a copy / paste
from the ALG to the DTM.

e Placing it directly in the DTM with the DESIGN SURFACE category of tools found in InRoads
Each method has its work process and tools to accomplish the task.

This module will focus on the extraction of MicroStation graphics since that is a very common
and powerful technique when the information needed has already been drawn in a DGN file.

In the case here, we'll be using the Right-of-Way graphics that have been drawn for this project
in one of the reference files (shown here in yellow).

Potential Uses

What’s covered here is the ability to put ‘something’ into the surface DTM and leverage the
effort of that placement with the payback of being able to view that ‘something’ in Plan, Profile
or Cross Section at will, when and if you need it.

Where can this be applied? As a general subject this topic is only limited by the imagination.

But looking at it from a project perspective, one would only need to identify what is required
from a sheet construction standpoint. What information do you need to put on your plans,
profiles and cross sections? And then determining what could be automated through a display
using InRoads. One aspect of this activity is just an attempt to minimize the amount of hand-
work that has to be done. Beyond that, there is the ‘bonus’ pay-off that goes beyond what was
only ‘required’ and can now extend into getting an even bigger bang for the effort buck. It’s not
doing something just because you can, it’s doing something because of the added value.

The next question becomes how to most efficiently get the information into the surface DTM so
that it can be utilized through the display process.
vJune 2015 Oregon Department of Transportation Page | 11v
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Here are some potential applications:
e Right-of-Way markers in Cross Sections
e Lane Striping shown in Plan view
e Guardrails shown in Plan view and on Cross Sections
e Underground Utilities viewable in Plan, Profile and Cross Section
e Overhead clearances from Bridges or Power lines shown in Profile or Cross Section

Techniques and Tools

The specific tools and techniques are highly dependent on the location of the source information
as well as the intended or desired outcome, or use.

Let’s take our Right-of-Way, the subject of this module. How and where does it currently exist? Is
it in a Legal Description? Is it in survey notes? Has it been drawn in MicroStation? Was it laid out
as a Horizontal Alignment in an InRoads Geometry Project? Is it already in the InRoads surface
DTM? So many questions, with the answer directing the subsequent course of the work process.

Moving forward with this module we will be assuming that we want the data from wherever it
currently is, ultimately to reside in the surface DTM.

Import from Graphics

If the information is contained in a DGN file, one approach to get it into the surface is to use the
IMPORT SURFACE tool found under the InRoads menu FILE > IMPORT > SURFACE, and more
specifically, using the FROM GRAPHICS tab.

This specific tool will be identified in the workflow described later, as well as in the hands-on,
but will not be covered in detail as it is covered already in the InRoads Level 1 class.

This tool can be used to import graphics a variety of ways.
e 2D Graphics
e 3D Graphics
e From specific Levels

s Import Surface = =

From Graphics | DEM | From Geometry

Surface: 12345FEAT_RW v
e By selecting it or pre-selecting it Load From: Single Element v
e By using a Fence Fiplot_border
Elevations: Drape Surface
Preferences. .
Intercept Suface: 12345FEAT og v
[ Drape Vertices Only i
[] Thin Surface
Tolerance:  p.poo
Features
[] Use Tagged Graphics Information
Seed Name: >>>>ENTERANAME v #|
Featurs Style: RW P
Paint Type: Breakline v

[ Maximum Segment Length:
[ Paint Density Interval:

Duplicate Names:
(O Append (O Replace (@) Rename

Exclude from Triangulation
Close /

o
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Other Methods

Beyond the use of importing graphical information, there are other commands that are used
depending on where the source data is, and the nature of that data along with its intended

purpose.

o FROM GEOMETRY — As mentioned earlier, if the information under consideration, as in our
case the Right-of-Way, currently existed in the Geometry ALG, the From Geometry tool
would be used to essentially copy that geometry directly from the ALG to the DTM.

Duplicate Names:

Elevation
Source:

Surface:

O Append
Exclude from Triangulation

e Import Surface
From Graphics | DEM | From Geometry
Target Surface: 12345FEAT_RW )
Points/Alignments
() Points Selected:
(®) Alignmerts
Name:
RW™
Features
Name: () From Geometry (®) Specify
Seed Name: RW_
Style: RW_P v
Type: Breakline W
Point Density Interval: 0.000

_JReplace  (®) Rename

Surface ]
12345FEAT og W
Close

_ ]

Apply
Fiter...

MNew Style...

Help

y

e PLACE FEATURE — This is another tool, found as part of the SURFACE > DESIGN SURFACE tool
set, which provides the capability to enter surface information directly into a DTM.

Duplicate Names:
Append

Bt Place Feature
Surface: 12345FEAT_RW v
Feature
llane 555> ASSIGNANAME v #]
Description: Right of Way
Feature Style: RW P v
Point Type: Ereakdine v

Replace ® Rename

o

Exclude from Triangulation

[] Trangulate Surface

Cynamice Settings and Intervals
[] Northing,/Easting: 0.000

[] Blevation: 0.000
[] Distance: 0.000
[] Direction:
[ Slope:

T
Ll U

- ]

Apply
Close
MNew Style...

Help

L 4
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e DRAPE SURFACE — This particular tool, also found as part of the SURFACE > DESIGN SURFACE
tool set, is not a method of pushing or pulling information into the surface like the other
methods, but is a tool that is used within a specific workflow. Its application is to assign
elevations to either graphical or surface data that already exists. It doesn’t generate the
data, but addresses the elevational side of the data, relative to a pre-existing surface.
This is also covered in the InRoads Level 1 class.

s Drape Surface = =
Cument Locate Mode: Features Apply
Destination Surface: 12345FEAT d v Close

Graphics
Fitter....
Lewel
Hplat_border Preferences...
+| Destination Level:  #plot_border Help

Delete Original Graphics

Features

Surface: 12345FEAT og v

[]Copy To Destination Surface ﬂ
Name Style Description ~

50981 Rdwy_Gutter_Line_E
51035 Rdwy_Gutter_Line_E
51098 Rdwy_Gutter_Line_E

86146 Rdwy Gate_E "GATE
86203 Rdwy Gate_E "GATE
86158 Rdwy Gate_E "GATE
86151 Rdwy_Gate_E "GATE v
£ >
Scale: 1.00000000
Elevation Adjustment: 0.000
[] Drape Vertices Only

Data Workflows

Here are the two key workflows for getting data into the InRoads Surface and into the DGN file.

e Import From Graphics

O
Q
O

Have the DGN file with the graphics available as either the active DGN or Reference
Make sure the graphics are either in a large single piece or are chained together

Use the FROM GRAPHICS tab of the IMPORT SURFACE command to bring the graphics
into a surface

Use the FEATURE PROPERTIES tool to verify that the data is properly stored in the
surface and has the correct Style assigned to it.

If these cross sections are part of a set of construction drawings, then establish any
required Global Scale Factor settings based on the scale of the final drawings. This
command can be found under the InRoads TooLs menu.

Use the UPDATE CROSS SECTION command, now combined with various other Cross
Section related commands, found under EVALUATION > CROSS SECTIONS, to display the
data onto the Cross Sections.

o

ek 4
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e Import From Geometry
O Have the ALG file with the alignments in it loaded into InRoads

O Use the FROM GEOMETRY tab of the IMPORT SURFACE command to bring the Horizontal
Alignments into a surface

O Finalize the elevations of the ROW features using the DRAPE SURFACE command

O Use the FEATURE PROPERTIES tool to verify that the data is properly stored in the
surface and has the correct Style assigned to it.

O If these cross sections are part of a set of construction drawings, then establish any
required Global Scale Factor settings based on the scale of the final drawings.

O Use the UpPDATE CROSS SECTION command, now combined with various other Cross
Section related commands, found under EVALUATION > CROSS SECTIONS, to display the
data onto the Cross Sections.

As you can see, the process of getting the Right-of-Way markers onto a set of cross sections is
very similar, and the only variation is during the import process and finalizing the feature
elevations using the Drape Surface tool.

Update Plan / Profile / Cross Section tools

The last step in this process involving the Right-of-Way is to get it onto the cross sections. This
can be done during the initial creation of the cross sections, or after they have been created.
Placing them on the cross sections after they have been created is the recommended workflow
since it provides the user with more control over the information that goes onto the cross
sections. This is simply because there is no easy, intuitive way to control the display of specific
surface features on a set of cross sections at the time of the creation of the cross sections.

The UPDATE CROSS SECTION command has recently been merged with three other cross section
related commands. This combined set of commands is called CROSS SECTIONS and is found under
EVALUATION > CROSS SECTION.

This is another command that is covered in the InRoads Level 1 class, and essentially allows the
user to move surface information in and out of a set of pre-created cross sections.

Ll Cross Sections = =
File

Cross Section Set: Mode: () Refresh (@) Display On () Display Off

HSc ¥|#| St HSc48750000 Stop:  HSc 497+00.000

(2] Create Cross Section Surface

Name Deescription
Default

Update Cross Section
General

Surfaces 12345FEAT og This is the existi
Components 12345FEAT d Created from roz
%
Projected Features < 3
[ End-Area Volumes
Style Descrip ™ ﬂ
Ter_Temain_Pt_E
Ter_Temain_Pt_E
Ter_Temain_Pt_E
Ter_Temain_Pt_E
Ter_Temain_Pt_E
T T M N4
>
Edit Style..
Filter
Apply Preferences... Close
\ V'
M v
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Practical Application - Hands On Lab Exercises

This following section consists of the guided application of the tools and techniques. This will require
you to use the applicable sample files and work through the exercise while studying any additional
content integrated into the steps. Refer back to any earlier material as needed.

UNDERSTANDING THE DETAILS

Now that you’ve gone through the brief study of the theory, this section will be taking that
knowledge and correlating it with the hands-on activity and complete work process.

Review any relevant project data
Let’s start by doing a quick review of the relevant MicroStation and InRoads files.
At this point, just as a recap, you should be in MicroStation and have the 03FEAT . dgn file open.
You should also have InRoads open, and having loaded the RWK, should have the 03FEAT .xin
open, as well as the two surface DTMs and the 12345FEAT_d Geometry Project.
If you don’t have these open, please open this information now.
1) You should be looking at something like this:
If you aren’t, see what you can do to get into this position.

-~ O3FEAT.dgn (3D - V8 DGN] - MicroStation VB (SELECTseries 3)

i llallellol)

2) Open up the MicroStation RerereNce dialog box and you'll see that there are a number of
references attached to the drawing that you are in.

o] References (4 of 4 unigue, 2 displayed) = =
Tools  Settings
— [y Ry e [T ~ -
ErRkxe xDERDP P NEDH0Q Boundaries ~
St ¥ 4 File Name Maodel Description Logical  Orientation Presentation [o] .4 & (3 |
1 12345_Lkility _loc.dan Lkil Loc Master Model Caoincident - Warld Wireframe W
2 12345econ dgn Master Model Caoincident - Warld Wireframe W
3 LBl dss Mew topo Master Model Coincident - Waorld Wireframe AR
4 12345mw dgn Design Master Model Coincident - Waorld Wireframe AR S
Scale | 1.000000 : | 1.000000 Rotation | 0° Offset X | 0.0000 Y | 0.0000
U.E‘ _,.. -r} (,' . [@ . .l— Mested Attachments: | No Mesting ¥ | Display Cvemides: Allow ~  Mesting
Mew Level Display: | Config Variable ~ | Georsferenced: - /
: V'S
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The references contain information about the base drawing, utilities, existing contours and the
right-of-way. The one key reference used during this module is the 12345rw . dgn that contains
the Right-of-Way graphics. We will use these graphics as a launching point toward placing ROW
markers on the Cross Sections for this roadway.

3) Toggle on and off the 12345rw.dgn Reference so you can see which one it is. (It
contains the yellow line work.) Leave it on once you know which displayed line work it
contains, and [Close] the References dialog.

The MicroStation file that you are in right now is completely empty. And when it comes to the
exercises coming up, it really won’t matter much because there won’t be too much important
drawing activity in this module.
Now let’s take a look at the InRoads data that is currently loaded.

4) Go to the PERIMETER command under SURFACE > VIEW SURFACE.

5) View the PeriMETER Of the two surfaces that are loaded so you can see their extents.

It should look something like this once you are done.
- EEE

L] 03FEAT.dgn (3D - V8 DGN] - MicroStation V8i (SELECTseries 3)

@-@-2-R -6 -0 R

- @080

View 1-Top, Default

< & 2l elslslls! X Y z

Q-

Eemart Seinctin > eetly damert 0 a4t 32 & Dusnt

Later in this module we’ll need an alignment in the Geometry Project, so let’s take a look at that.
6) Go to the GEomeTRyY tab on the Workspace Bar and expand 12345FEAT _d.

P Bentley InRoads V8i (SELECTseries 2) = B
Ele Suface Geometry Drainage Survey Evalugtion Modeler Drgfting Quantities Tools Help
<Unnamed: v B = @\Xf 2 — ISJ:U‘TJ'/_E
MName Type Description
#-E= Default #| | l=HscBrid... Vertical Alignment  HSc-Line,Bridge Match
12345FEAT_d l= HScv1dlt  Vertical Alignment  Match @ Bridge Joint, I
““ Cogo Buffer |= H5cvd Vertical Alignment  HS5c-Ling, vertical, currg
+lZH:| Hchdr Vertical Alignment  HScvd Vertical, Revised
w47 WD ”
% Surfaces = Geometry || 4 |+ =

Active horizontal alignment: H5c

4

o
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7) Scroll down until you see the HSe alignment (Hillsboro-Silverton Hwy). Right-click on that
alignment and View it.

8) There is also another alignment there that might be used named WD (Woodland Ave).
Right-click on that alignment also and View it.

You should see an alignment running East-West, and also notice that it’s running right through the
12345FEAT_d surface. That surface is a design that was created along the alignment HSc.

The other alignment, WD, is running North-South.

] 03FEAT.dgn [3D - V8 DGN] - MicroStation V8i (SELECTseries 3) = B8
Fle Edt Homert Seings Tooks Lbiies Workspace Applications Window Hep ODOT VER-NCAS D80 @9

W Eoc S - a - @B -E-8-E-B-2 -0 -F -0 SR

X [ f View 1 - Top, Default - ID?W'@;

Bentley InRoads V8i (SELECTseries 2) -
Fle Suface Geometry Drainage Survey Evaluation Modeler Drafting Quantties Tools Hep
<Unnamed> VES|(8\NY B~ |&BE

1a101dx3 2810

Name Type Description

g-ES Default ~| | k= HScBrid... Vertical Alignment  HSc-Line Bridge Match

B 12345FEAT.d l= HScvl4Lt  Verticol Alignment  Match @ Bridge Joint,
st Cogo Buffer l=HScvd  Vertical Algnment  HSc-Line, vertical, currd

[=lHscvdr  Vertical Alignment  HScvd Vertical, Revised

€9 Surfaces| 2, Geometry |[«[» | | ¢ )

L wenn - Aeidsiq paa L

onewoju e} ©

Q-9 -\ -[& o - || Tt |[il|2] 3] alsls 78l X [7se7671.2273 || ¥ 50065435 || Z

Active horizontal alignment: HSc: of | & |Defauit d

9) Now that you know the areas of each surface, along with the alignments that we’ll be
using later, go ahead and delete those graphics.

Review any relevant ODOT CAD / InRoads ITL / XIN information

In these exercises you will be using some premade surfaces and geometry that were created using
the ODOT standards. These InRoads files have the usual Styles and Named Symbologies applied to
them, and you will be just moving ahead with the work that has been done on these files.

If you have the interest to look at these models and their Features in more detail, feel free to
review them in the FEATURE PROPERTIES, or SURFACE PROPERTIES tools.

Also, regarding the Preferences that were used earlier, or will be used later, they are of little
importance in the grand scheme of what you need to learn from this module. It is expected that
when you go to the VIEW PERIMETER, or VIEW TRIANGLE command, that you know what Preference
to load to view a particular surface.

Because of the focus of this module, if there is any relevant correlation between the ODOT CAD
Standards or a particular Preference or Style and the exercise or step that you are performing, it
will be pointed out at that time.

o
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With that said, this module is going to be focusing on the Right-of-Way, and will be using the
ODOT Style and Named Symbology defined for this application. Therefore let’s do a review of

those settings now.

Let’s follow the breadcrumb trail backwards by starting with the Style, leading to the Named
Symbology, and ending at the Cell Library.

L1

A,
s

TIP: As a diagnostic breadcrumb trail — the Style assigned to a surface Feature tells it that it
should display. The Named Symbology attached to the Style tells it how it should display.

The Named Symbology is ‘attached’ or making ‘calls’ to the MicroStation CAD Standards to
locate the actual Cell, Line Style, Font that should be used.

1) Open the InRoads STyLE MANAGER and find the Style called RW_Extg used for Existing

RW Alignments.

e Style Manager = =
Show Styles with Properties Surface Properties Geometry Tabling Close
[ Include Suface Display Plan Point Tabling
[ Include Geometry Poirt Display Cross Section Line Tabling few
[ Include Geometry Line Display Profile Arc Tabling Edt..
[ Include Geometry Ac Pay ltem Spiral Tabling Copy..
[ Include Geometry Spiral Sy B Copy Settings...
[ include Survey Custom Operations Attributes Delete
Rename...
Help
Preference File: CAWORK\Train03_Features 03FEAT xin
Name Description Alpha C ™
RW_CL_Prim RW Primary Alignment
RW_CL_Sec RW Secondary Alignment
RW_Ease_P Proposed RWW Easement
RW_Extg Existing RW Alignmert CLR
RW_F Proposed RW Nomal Take
SPI Style added for View Horizontal Annotation Poirt Style /
£

2) Double-click on the RW_Extg Style to open it for review, then go to the SeTTiNGs leaf

under SURFACE FEATURE.

Notice how it is configured. Is this set up for markers on Cross Sections? No, it is not. This is only

set up for Plan Display.

L]

Name:
<| RW_BExdg

4 Edit Style
; General
i Symbalogy
=] Suface Feature|
{9 Settings
: Symbology
{21 Geometry Feature
D Survey Feature

Edit Style
Pay tem Name:

3-D/Plan Display
Line Segments

[ Pairts

Annotation

Cross Section Display
["1Projected Line Segments
[[]Projected Points

[ Crossing Points

[] Annotation

[ | Components

-

Profile Display
["] Projected Line Segments

[[] Projected Paints
["]Crossing Points
[] Annatation

Apply Close Heﬂ/

o
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3) [Close] this Style and find one called Xsec_RW_Label E and double-click on it to

review it.

4) Go to the SETTINGS leaf under SURFACE FEATURE.
Notice how it is configured. Is this set up for markers on Cross Sections? It looks like it is, but don’t

be too hasty. Remember the bread-crumb trail. The Style is only one part of this thread.

- B Settings
- Symbology
: 7] Geometry Feature

b Edit Style
Mame: Pay ltem Name:
< | Xsec_RW_Label_E > 3:D/Plan Display
{25 Edit Style Line Segments
: General ] Pairts
Symbology
= Surface Feature 4] Annotation

Cross Section Display
[] Projected Line Segments

[] Projected Pairts
Crossing Paoints
Annotation

["] Components

.Y |

Profile Display
Projected Line Segments

["] Projected Paints
[ Crossing Paints
Annotation

Close

Poply

Hel/

5) Go to the SymoLoGy leaf and click [Edit...] and notice the Cross Section Point in the
Use area of that dialog box.
Now it is confirmed that the Style is set up to tell the surface Feature that it should display in
Cross Section, and the associated NAMED SYMBOLOGY is designed to display something.

! Edit Style
Show Styles with
[T include Surfac Name: Symbelogy
[include G < | Msec_RW_Label E > Name: ¥sec_RW_Label_E
nclude Geom
Edit Style
[Tinclude Geom a Gte):eml
[Ninclude Geom
[ Include Geam
[ include Surve Name: s Tl E Apply
Description:  zec RW_Lahel E Close
Symbology
Use Level
Preference File: C
Defautt Line Mat Initialized
Default Text Mat Initialized
X | Default Pairt Mot Initialized
Yaec_Guardrail_R Plan Line E_SURW_ALIGN_Mai . Copy.
Yaoc Gl R P Tt e surv Aoy el [
Xsec_Pipe18_FL =n ol nhetes
- - P 4 RW AC Label Profile Line Mot Initialized
foposed 1Y = |Profile Text Not Initizlized
Profile Point Mot Initialized
Cross Section Line Mot Initialized
P S R T

Cross Section Point

Now let’s see what it’s configured to display.

E_SURV_BNDRY_ROW .

Uninitialize Edit...

o
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6) Double-click on the Cross Section Point row of the Ebir NAMED SymsoLoGY dialog box.
Okay, it’s set up to display a Cell called E_RW. That’s good.

s Paint Symbology = B
ambd
[] Display: Symbol T
SURV BNDRY ROW
E_SURV_BNDRY_R Help
5
\ Display: |E_RW v
JAE ODOT Vertical evel E_SURV_BNDRY_ROW w
+ K3Scale: 100000000 .
0.100 - YScale: 100000000 "
0.100 — | Z5cale:  |1,00000000 |
Rotation Rotation
#® Angle Relative to Object (®) Angle Relative to Object
Absolute Angle () Mbsolute Angle

Angle: | po000" /

Now let’s see what that Cell looks like, because if it’s just a pinhead dot, it might not catch your
eye as being the correct display.

7) Back your way out and [Cancel] or [Close] each dialog box that you just opened.
8) Go to the MICROSTATION MAIN MIENU > ELEMENT > CELLS

9) On the CeLL LIBRARY dialog box, toggle on the option to Display All Cells in Path, and
hunt down for the E_RW cell Name.

And that is what it looks like and now you know what to expect when you display your Right-of-
Way onto your cross sections when you use the Style called Xsec_RW_Label E.

R Cell Library: INONE] - o
File
[] Use Shared Cells Display All Cells In Path Display: | Wireframe -
Name Description Type A A
E_PFipe30 Pipe Extg 30" Gmph
E_Pipe36 Pipe Extg 36" Gmh
E_Piped Pipe Extg 4" Gmph
E_Piped Fipe Extg 8" Grph
E_pole EX ILLUM POLE Grph
E_PostTop Existing Post Top Mourt Gmph
= B Mgyver Source Gmph
Gmh
Bty Sewer Loca... Gph
E_Tel_Loc Ltility Telephone Locate L... Gmph
E_TV Loc Lkility TV Locate Line Bdg ~ Gmph v
ey v the - s
Active Cells
Placement | NOTE_SCALE Point Element Edit... Delete
Teminator | NONE Pattem NOME Create... Sh

Eventually, you will know what key Styles will display, and what they are designed to do. But until
that time, this exercise can provide very valuable insight into the mechanics of the software along
with the expected results.
vJune 2015 Oregon Department of Transportation Page | 21v
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SCENARIO 1 - IMPORT FROM GRAPHICS

Continuing on from where the module just left off, the following steps will walk you through the
process of placing Right-of-Way markers onto a set of InRoads cross sections.

Import Surface - From Graphics

Let’s first set up the MicroStation file in preparation for the initial steps below.
1) If you haven’t yet done it, select all the graphics in the active DGN file and delete them
We'll do one graphic to show the process, and then it can be repeated to reinforce the procedure.
2) Window into the East-West road.
For our purpose here these will be referred to by their quadrant — SW, NW, NE and SE.

You will do the SW piece of the Right-of-Way first.

3) Go to Rererences and turn all of them off except for the Right-of-Way reference so that it’s
very easy to select and you don’t accidentally select another reference file graphic.

Once this tool is set up and [Apply] is selected, it’s going to prompt you to select the element to
import. For this reason you want to make sure your confidence is high relative to where your
graphic is and which one(s) you will be selecting.

s, TIP: The IMPORT SURFACE tool, FROM GRAPHICS tab, can import graphics from either the active
:Q: ‘live’ file or from a Reference file. For this reason it’s a good idea to fully understand where
your graphics are so that you don’t select and import an inappropriate graphic.

Single Element, you will be prompted to select the elements to import one at a time. If you
have several elements you can use the MicroStation Selection tool to pre-select them all.
Then, when you [Apply] the command, it will prompt if you want to “Use the elements in
the Selection Set”, instead of prompting for each element individually.

_v‘ TIP: When using the IMPORT SURFACE tool, FROM GRAPHICS tab, with the Load From set to

o
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4) Go to the InRoads main menu FiLe > IMpORT > SURFACE and then to the FRom GRAPHIcs tab.

As mentioned earlier, this tool is covered in the InRoads Level 1 class therefore will only be
superficially explained.

5) Establish the settings per the listing below:

Enter a Surface: as 12345FEAT rw, this will create a new surface that will contain
these new Right-of-Way Features. You could have also selected one of the surfaces
already loaded and it would have placed these new features into that surface. The exact
surface that contains the features is not as important as the creation of the features
themselves since they could easily be moved and copied between surfaces later.

Load From: Single Element since you will be selecting the element to import.

Elevations: Drape Surface because the desire is to have these new features drawn from
the OG surface like the picture on the first page of this module. The design surface could
have also been used; although that would mean that the ROW would have to be over
the extents of that DTM which may not always be the case.

Intercept Surface: Set this to 12345FEAT _og which is the existing ground DTM
Seed Name: Enter RW E sw for the south-west existing ROW
Feature Style: As we have already reviewed should be Xsec_RW_Label E

Exclude from Triangulation should be toggled on

L Import Surface - -
From Graphics | DEM | From Geometry
Surface: 12345FEAT rw v Apply
Load From: Single Elemert v Fitter ..
Hplot_border e e
Elevations: Drape Suface v
Preferances...
Intercept Surface: 12345FEAT og W
[] Drape Vertices Only =
[] Thin Sudace
Tolerance:
Features
[ ] Use Tagged Graphics Information
Seed Name: AW E sw v ﬂ
Feature Style: ¥sec_RW_Label_E b
Foint Type: Breakline h
[ Mamimum Segmert Length:  0.000
[] Paint Density Interval: 0.000
Duplicate Mames:
(O Append () Replace (@) Rename
Exclude from Triangulation
Close
June 2015 Oregon Department of Transportation Page |23
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6) [Apply] the command and the dialog box will collapse. Follow the Prompts to > Identify
element and then > Accept/Reject the selection.

O - © - M ~ [ Deau
= |dentify element

™ 1

(@~ © - M - [@ Defant

» Accept/Reject

7) When the Import Surface tool returns, click the [Results...] button to verify the import.

Always click the [Results...] button directly after applying this tool. It’s an excellent sanity check to
verify that everything is moving forward reasonably.

- | &5 [[)2)3)4]5]8] 78] | X [75e72487512 550235 5676 0.0000

ol Results - B
. ~ Close
Import Surface From Graphic Element Report
Save As...
surface Name: 12345FEAT_TWwW
surface Descriptiom: HAppend...
surface Type: Existing
Number of points: 54 Display
Number of lines: 1
Minimum Maximum Print
Northing 550253.928 550257.593
Easting 7586979.325 7587417.287 Help
Elevation 121.173 124,382

L
L4 >

8) Do another verification of the import by going to SURFACE > FEATURES > FEATURE PROPERTIES.

L Feature Properties - 0
Surface: 12345FEAT rw v Style gl
Available:
Feature:
Br_Bamier_Conc_E ~ Close
Name Style Description ﬂ Br_Bent_DNT_E
Br_Bent_E Filter.
Br_Bridge_DNT_E
Br_Bridge_E Edit Style..
Br Bridae P b
Xsec_RW_Label E v
=5
Pay ltems
Name Description From Style
>
Triangulation
Feature Type: Breakline v

Parent e ey |
- )
[ Refresh/Display in 3-D/Plan View B e T

The key items to verify are the Name, the Style and the Exclude from Triangulation option.
Beyond that a Description can be added for improved clarity later, and lastly do a List Points...

o
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9) On the FeATURE PROPERTIES dialog box, click the [List Points...] button to do a check of the
elevations assigned to this Feature.

b Results = =

Feature Points rs Close
Name: RW_E_BW Save As...
Cescription:
surface: l2345FEAT_TwW Append...
Type: Breakline
Style: Xeec_RW_Label_ E Display
Length: 438.054
Prirt
Foint X ki 4 Dit
1 7586079.325 550257.5923 1284.107 Help
2 7586980.031 550257.587 124,002
3 7586996.505 550257. 449 184.042
4 7587000.354 550257.417 184.220
5 7587003.310 550257.392 184.2189 b
£ >

These elevations can be checked to be in the ballpark either by your understanding of the terrain
elevations or by doing some quick TRACKING along the surface in that area.

10) [Close] any open dialog boxes and then [Save] the 12345FEAT_rw surface to the
module folder.
Now that the Right-of-Way has been imported, the next step is to put it on the cross sections.

After that has been shown and the workflow has been completed, you will return and bring in,
and display, the remaining Right-of-Way legs to reinforce the overall process with some practice.

Updating the Cross Sections
This module was constructed to simulate a scenario where the project cross sections were already
created. So the next thing that will be done is to get into that DGN file.

Of course you can always just create a new set of cross sections to do this, and there is nothing
special about this pre-created set.

1) Go to MicroSTATION > FiLE > Open and open the Cross Section DGN 12345dxFa.dgn

F! Open - C\WORK\Train\03_Features\
Lookin: | | 03_Features viereE D5 30 -V8 DGN
e Name ‘ Date modified Type
. “}*’l' /% 03FEAT.dgn 3/20/201511:07 PM  Bentley M
ecentplaces | 3012345 Utility_loc.dgn 3/20/2015 11:07 PM  Bentley M
. [ 12345dxFa.dgn 3/20/201511:07 PM__ Bentley M
/% 12345econ.dgn 3/20/201511:07 PM  Bentley M
Desktop [ 12345¢F.dgn 3/20/201511:07PM  Bentley M
e J#12345mw.dgn 3/20/201511:07PM  Bentley M
E=H
Libraries
This PC
@ £ >
File name: 12345dxFa dagn W Open
—
Files of type: CAD Files {".dgn;” dwg;”.dd) W Cancel
[ Open as read-only Options
y - VN
* *
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This file has the familiar display of the surface perimeters, horizontal alighnments, ROW reference
lines as well as a set of cross sections.

> 12345dxFa.dgn (3D - V8 DGN] - MicroStation Vi (SELECTseries 3) = =
Fle Edt Eement Sefings Took Liities Wokspace opicaions Window Help ODOT VER-NCES LD R0 @@
O Z o= o |®o- - E-H-E-8-E-F-Z2-n O R R
View 1 - Top, Default E e ) |

T R =] Bentley InRoads V/8i (SELECTseries 2) ==

Fle Suface Geomey Drainage Suvey Evaluaton Modeler Digftng Quantties Tools Help
<Unnamed> vVES @\NY H- w8 E

Surface Name Des
-89 Surfaces B 12345FEAT d Created from roadway.. G:\WC|

@ Default B 12345FEAT_og This is the existing gro...  C:\WC|

-4 12345FEAT_og B 12345FEAT_rw CAWC|
- 12345FEAT d B Default

o) ) 12345FEAT_rw
£ Surfaces | & Geo

e

L

g |m| mm
m m
I g g
1L g

- M - [ Defout

ev

Pan View > Select View

< | & laalelslslo1s] : X s | ¥ [ssmsresn | Z (oo

[ & [Defaut

If you do a little HORIZONTAL ALIGNMENT TRACKING, or zoom into the plan graphics, you’ll find that
the area where the ROW was imported is around Station 490+00 along the mainline alignment.

So let’s move over and look at some cross sections in that area so when we put the ROW marker
on the sections we’'ll see it, because we don’t want to be looking at a cross section where it won’t
display and start believing that something in the process failed.

2) Window around the 490+00 cross section

o
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Now, just for clarity and you don’t have to do this, the grid level will be turned off so that the ROW
marker is easier to see when it appears.

P_RDWY XSECT Ground
P RIWY YCHETT (GrdTw

P RDWY XSECT Girid '

b iaisne i _svesiae s e mcoos 1

P_RDWY XSECT General

3) Open the CrRoss SEcTION command under EVALUATION > CROSS SECTIONS...
4) Perform these steps in the sequence:

a. Click on the UPDATE CROSS SECTION folder
b. Select the Cross Section Set from the list box. There will be as many Set names in the list as
there are collections of Cross Sections displayed. In this case there is only one.
c. Chose an available Mode, depending on what you want to do. In this case Display On.
d. Select the CROSSING FEATURES leaf since the ROW markers are crossing these sections
e. Selectthe 12345FEAT _rw Surface since that is where the ROW features are stored
f. Inthe lower Features pane highlight the RW_E sw feature
Cross Sectionse S n
Mode: () Refres *) Display Off
Start: HSc 487+50.09 BIOPR Sc 497+00.000
Surface:
Description
This is the existir
Createdfromro
Descriptior ﬂ
< >
Edit Style...
Filter...
Apply Preferences Close
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5) [Apply] this command and see if the ROW marker appears on the cross section
You should be seeing something like this on the cross section.

Now, you might observe that this ROW marker appears vertically stretched. That is correct, it is.
That’s because these cross sections were created with a little vertical exaggeration.

Take a quick look back at the Named Symbology for this ROW marker, we saw this:

b Point Symbology - O
Cell oK
[] Display: s, Cancel
Help
Display: |E_RW v
Level: E SURV BNDRY_ROW v

X Scale:  |1.00000000
¥ Scale:  |1,00000000
1.00000000

Rotation
ve to Object (®) Angle Relative to Object

() Absolute Angle

Angle: | §0"0000" /

Notice the X Scale: and Y Scale: settings. They are both set to 1. 00. This is fine for a cross section
display at 1H:1V. But if a Vertical Exaggeration is applied to the cross sections then the Cell, in
order to be proportional, has to be scaled to compensate for the Vertical Exaggeration.

It's time for some practice.

6) Bring in the three remaining Right-of-Way lines along this stretch of roadway, and

Update the cross sections so that they are shown like the one that was just done.

After the rest of the Right-of-Ways have been imported into the 12345FEAT rw DTM and the
Cross Sections have all been updated, make sure you save your new surface to the module folder.
Then you can continue on and finish the material of this module.
The upcoming section will provide a variation of this process using pre-existing geometry from the
ALG instead of from graphics.

o
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SCENARIO 2 - IMPORT FROM GEOMETRY OVERVIEW

This section has the same objectives as the first but instead of having MicroStation graphics as a
starting point, the assumption is that an InRoads Geometry Project exists with the Right-of-Ways
stored in it as Horizontal Alignments.

Referring back to the Data Workflows covered earlier, the basic process if you are working with
MicroStation graphics is this:

Import From Graphics
Have the DGN file with the graphics available as either the active DGN or Reference

b. Make sure the graphics are either in a large single piece or are chained together

c. Use the FROM GRAPHICS tab of the IMPORT SURFACE command to bring the graphics into a
surface

d. Use the FEATURE PROPERTIES tool to verify that the data is properly stored in the surface and
has the correct Style assigned to it.

e. If these cross sections are part of a set of construction drawings, then establish any required
Global Scale Factor settings based on the scale of the final drawings. This command can be
found under the InRoads TooLs menu.

f. Use the UPDATE CROSS SECTION command, now combined with various other Cross Section
related commands, found under EVALUATION > CROSS SECTIONS, to display the data onto the
Cross Sections.

Import From Geometry

The workflow if you have the Right-of-Way in an ALG is this:
a. Have the ALG file with the alignments in it loaded into InRoads

b. Use the FROM GEOMETRY tab of the IMPORT SURFACE command to bring the Horizontal
Alignments into a surface

c. Finalize the elevations of the ROW features using the DRAPE SURFACE command

d. Use the FEATURE PROPERTIES tool to verify that the data is properly stored in the surface and
has the correct Style assigned to it.

e. If these cross sections are part of a set of construction drawings, then establish any required
Global Scale Factor settings based on the scale of the final drawings.

f. Use the UPDATE CROSS SECTION command, now combined with various other Cross Section
related commands, found under EVALUATION > CROSS SECTIONS, to display the data onto the
Cross Sections.

As you can see, the process of getting the Right-of-Way markers onto a set of cross sections is
very similar, and the only variation is during the import process using the FROM GEOMETRY
instead of the FROM GRAPHICS, and finalizing the feature elevations using the DRAPE SURFACE tool.

A ALERT: When using the FROM GEOMETRY tab on the IMPORT SURFACE tool, the Elevation is
established using a Source Surface. Unfortunately, this method only establishes the
elevations for the PI’s along the horizontal alighment. And although those points will be
set correctly, there will be no elevations defined between them along the alignment.
Therefore to complete this, the DRAPE SURFACE tool has to be used to lay the entire
alignment (between the PI’s) along the surface triangles.
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Here is snapshot of how the FRom GEOMETRY would be set up: (it’s fairly self-explanatory and the

items that it calls out for should have already been seen by you somewhere before.)

The only unique item of note about this tool is
the way it establishes the Elevation when the
Source is set to Surface as mentioned earlier.
So after this command is used, the next step of
finalizing the elevations along the new Right-
of-Way features has to be done using the
DRAPE SURFACE tool under SURFACE > DESIGN
SURFACE.

This is the DRAPE SURFACE process.
a. SURFACE> DESIGN SURFACE> DRAPE SURFACE
b. Setthe LOCATE LOCK to LOCATE FEATURES.
c. The Destination Surface is the OG
d. The Features Surface contains the ROWs

A different Destination Surface and Feature
Surface allows draping features from one
surface onto the triangulation of another.

e. Select all RW Features in the list window
f. No vertical Scale: would be applied here

g. Elevation Adjustments will place the
Feature elevations a distance above or
below the surface triangulation.

h. Drape Vertices Only would be off for
this application since the purpose here is
to drape the entire ROW onto the
triangles of the surface, not just the
vertices.

i. [Apply] and then [Close].

_— ]

Import Surface
From Graphics | DEM | From Geometry
Target Surface: 12345FEAT rw ¥
Poirts./Alignments :
() Points Selected: Pl
(@ Alignmertts EE_E_EE. New Style...
Mame: HW:E:ae
RW* RW_E_sw
Help
Features
Name: (@) From Geometry () Specify
Seed Mame: RW_
Style: Xsec_RW_Label_E
Type: Breakline
Paint Density Interval: 0.000
Duplicate Names:
(O Append  ()Replace (@ Rename
Exclude from Triangulation
Blevation
Source: Surface
Surface: 12345FEAT og
Close
s Drape Surface = =
Cument Locate Mode: Features Apply
Destination Surface: 12345FEAT og Close
Graphics
Irput Maode: Level Filter...
Source Level Holot_border
+| Destination Level:  #plot_border Help
Delete Original Graphics
Features
Surface: 12345FEAT rw
[]Copy To Destination Surface
#

Name Style
_n... Xsec_RW_Label_E
_n... Xsec_RW_Label_E

_s... Xsec_RW_Label E
_s... Xsec_RW_Label E

Description

Scale: 1.00000000
Blevation Adjustment: 0.000

[ Drape Vertices Crly

o
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Conclusion

Congratulations, you have completed the Features module.

Again, you are left with a final thought — Do these modules with an attitude of application. Study them
with the viewpoint that you are going to apply these new skills on your current or future project. Look
into and beyond the exercise steps and motivate yourself to momentarily pause and consider past,
present and future projects and how this information could be put into practice.
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