3D Roadway Design — Advanced Training Module 06 — Barriers
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Introduction

The level of detailed modeling in InRoads is partially a function of how accurately the user constructs the
templates that are used during the modeling process. Each component that is used to develop the
overall templates used in modeling plays a key role in how quickly a project can be modeled.

In an ideal world, these components will already be created; however this isn’t always the case. And
beyond that, if the components are pre-created, there is still the task of understanding how they are
designed so that the user can successfully integrate them into their project sections.
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But in addition to the level of component detail, is the modeling methodology that is used to integrate
the templates and various components into the modeling process. This embraces the subjects of
strategic template drops, transitioning between templates, Constraints, Parametric Constraints, and
Point Controls.

Where relevant, these topics will be tied into the subject of incorporating barriers into the InRoads
design modeling process.
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Purpose of this Module

The primary purpose of this module is showing how to use InRoads to model barriers. This includes
addressing the height of the barrier for transitioning between different barrier types and end terminals,
as well as illustrating the use of InRoads controls to move the location of the barrier horizontally while
maintaining the proper orientation relative to the pavement surface.

Secondly, an expanded tip will be shown regarding how to properly adjust the barrier component from
“Do Not Triangulate” to “Triangulate” if the designer is planning to use the sight distance tool or
perform hydraulic analysis, requiring the barrier to be part of the surface model.

Lastly, the InRoads sight distance tool will be briefly touched on to analyze any potential visibility issues.

ALERT: The focus of this module is the barrier component itself. It is up to the designer to
A apply the appropriate design standards to their project for elements such as shoulder
width, shy distance, and flares.

Objectives of this Module

At the end of this module, you will be able to use InRoads and the barrier components in the ODOT seed
ITL to model and control a project barrier so that it is contained in the resulting design surface model.

Definition of Audience for future Modules

Please note that each module assumes that you have a certain level of competency with the software
tools and therefore you may be asked to execute a command with very little instruction. This module
was designed with a certain technical audience in mind, so ensure that you have the proper
prerequisites.
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Skill Level / Prerequisites:

These include the following:

e Module 1 — Introduction to the Training Modules

e Module 2 — Visualization (beneficial, but not absolutely required)
e MicroStation Basics

e InRoads Level 1

e InRoads Level 2

Module Files and Folders

Training Folders

v

You will be working on your own hard drive during this training. The module instructions will expect
the training files and folders to be set up as shown here in order to align with the module directions.

You should have a copy of the 06_Barrier 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:

- oEEN|

e n ) = | CAWORK\Train
Home Share View
ni(__-) - 1 .+ Windows (C:) » WORK » Train » v & Search Train
4 [ WORK ~ MName Date modified Type
| 4 | Train X
. 00_General ltems File folder
. 00_General lterms K X
i . 01_Introduction File folder
. 01_Introduction . - .
. 02_Visualization File folder
. 02_Visualization X
. 03_Features File folder
. 03_Features X X
. 04_Rock Slope Benching ) File folder
. 04_Rock Slope Benching o X
o Cherbirden 4/8/2015 1:15 PM File folder
. 05_Owverburden = = -
4/29/20158:24PM  Filefolder
. D6&_Barrier
N7 Ratzininn Wiall il
14items  1item selected

v @
P

Training Files

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

JON L= = | CAWORK\Train\06_Barrier = B
Home Share View v @
ni(__-) - 4 .« Windows (C:) » WORK » Train » 06_Barrier v & Search 06_Barrier 2
4 [ WORK ~ MName Date modified Type Size
4 | Train . . . .
/% DGBAR.dgn Bentley MicroStation Design 128 KB
. 00_General ltems X . . .
| DBBAR.xin XIM File 4025 KB
. 01_Introduction X o
|| 12343BAR.alg ALG File 172 KB
. 02_Visualization X X ;
|| 12343BAR.ird IRD File
. 03_Features . . .
@ 12345BAR.Itl iTunes Database File
. 04_Rock Slope Benching ]
|| 12343BAR_og.dtm DTM File
. 05_Overburden X X X
T8 e | /8 12345econ.dgn Bentley MicroStation Design
el /B 12345¢F.dgn Bentley MicroStation Design
. j Load_D6BAR.rwk RWE File
v
G items
o o
4 4
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Reviewing the files you should see the 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 12345BAR are also support
files that are used within the hands-on exercises at some point as directed.
Files starting with the module identifier, in this case 06BAR, are files that will typically be opened
during the launch of the hands-on work and include:

e 06BAR.dgn, the initial MicroStation file used at the start of the exercises

e 06BAR.xin, the InRoads configuration file for this work

And there will also be an RWK file included in the module folder to assist in opening the InRoads files
using that Project file technique.

Technical Content of Training:

This module will be focusing on the application of very specific components that were built with InRoads
for barrier modeling.

Project Orientation

REVIEW WORK AREA

This module will be focusing mainly on the barrier components in the CREATE TEMPLATE tool, as well
as the necessary activity in the ROADWAY DESIGNER to ensure the resulting modeling is correct. For
this reason, the main files that will be used are the ITL and the IRD. Additionally, for the modeling to
occur, other information will be needed including: an existing surface (OG), a ramp centerline
alignment (B2), and three alignments (B2rtb) for the barrier control. The alignments and surfaces
are already created. The areas of coverage and locations for these are shown below.

o] 06BAR.dgn [3D - V& DGN] - MicroStation V8i (SELECTseries 3) = =

Fe Edt Bement Sengs Toos Lbliies Workspace Appications Window Help ODOT JER-NDN @S 2R Qe

0o Z 02 - Bo-a - @B 8 -B-B- 2R H -0 KER

K . View 1 - Top, Design [rorfe ]

; 9% - AR]R AUE9, 0 WBE|HY LG i
i - N D U Fitview = & El
ﬂ» o Hies? (Al v %
e Ewand Cipping Planes 3
o, A, >
93, :
| :
€5 ¢
x -
]
~ =
y B2RTB
i ALIGNMENT :
p

0

=

» entley InRoads Vi ( ) - o
‘Af =] Bentley InRoads V8i (SELECTseries 2)
0! Fle Suface Geomety Dwminage Suvey Evalumion Modeler Drafling Quaniiies Tooks Help
<Unamed> vEE (8% B—= B E
Name Type Description
4E Default
=] 1234584R
[7] Bartb_end
2§ Surfaces| 2 Geometry ||« | | | ¢
Toggles the Feature Fitter Lock

Q- O - M [ veugvens | B fi]2]2]4]s]s]7]e Y [551037.336 z 0 Feet ~ | [Inches - =100 v|| @ customacs v 1=t00 -

Display complete No Blements Found o | & |Defaut a
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PREPARE MICROSTATION / INROADS DATA & FILES

As part of the module start-up, this section will get you 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) Browse to the C:\WORK\Train\06_Barrier folder and select the 06BAR. dgn file and

click [Open].
M File Open - CAWORK\Train\06_Barrier\
Z Mame ° Date modifi.. Type Size
el /% D6BAR.dgn 4/21/20158...  Bentley Mic... 128 KB
Recentplaces 77 15345¢ con.dgn 4/21/20158...  Bentley Mic... 9,656 KB
' /% 12345¢F.dgn 4/21/20158...  Bentley Mic... 4635KB
Desktop
)
Libraries
This PC
P )
A .
File name: 06BAR.dan v Open User: |ODOT v
Metwork
iles of type CAD Files (".dgn;” dwg;”.cd) v Cancel Project: | Mo Project W
[[] Open as read-only Interface: | ODOT /

Wait for MicroStation and then InRoads to open.
4) When the drawing opens, you’ll see that it has some content.

[} 06BAR.dgn [3D - V8 DGN] - MicroStation V8i (SELECTseries 3} = "u‘
MERQ-INCH BBy QO
i 3 -2 - D & g 4
w1 =
ao
A,
i
X
@ ilelalelslsl7Ls) u
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5) Open Windows File Explorer and browse to the 06_Barrier folder.
6) Drag & drop the Load_06BAR. rwk file into the InRoads interface to load the data files.
7) Verify inside InRoads that the following files have been opened:
e 0O6BAR.xin
e 12345BAR og.dtm
e 12345BAR.itl
e 12345BAR.ird
e 12345BAR.alg
All of the files loaded will eventually be used.

8) At this time, feel free to review the project data that was just opened by doing any or all
of the following tasks:
a. View the PERIMETER of the OG surface

b. View the HORIZONTAL ALIGNMENT B2
View the other alignments that will be used to control the position of the barrier
View the STATIONING of the HORIZONTAL ALIGNMENT B2

e. Create a PROFILE and view the VERTICAL ALIGNMENT B2v

At this point in the module it is suggested that you do not open either the CREATE TEMPLATE or
ROADWAY DESIGNER. You will be guided into these files later since the content of this module will be
focusing on these tools. If you do review them, just ensure that you don’t make any modifications.

9) You can also review the MicroStation reference files that are attached to this drawing.

=] 06BAR.dgn [3D - V8 DGN] - MicroStation V8i (SELECTseries 3) -0
Fle Edt Hemsrt Setings Took Lbikies Workspaos fopications Window Help ODOT JEZ-NC@B e 28 e Qe
oot J0o-Z - S -Bo-a - @-B-H-0-E-@-2-R-F-0RUB
View 1 - Top, Design (E=8 =N S

-G ARIRRNHY O WEEH TR

@ Element Sele.. —

References (3 of 3 unique, 2 displayed) - O

Model Desorption Logical  Crientati

12345F dgn New topo Wiaster Wods

06BAR.dgn Anrotation 1"-100 jord

12345econ dgn Defauk Master Model oincident - World  Wireframe

B dx» O

1000000 Rotation [ 0 Offset X | 0.0000 ¥ [0.0000
Mested Atachmerts: [No Nesting ] Display Overides: | Alow

Bentley InRoads V8i (SELECTseries 2) - =
Suface Geometry Drainage Suvey Evalustin Modeler Drafing Quantties Tools Hep

vES 8Ny B BB
n

L J X W@ WE (B Xx®bigs

Name
SR

S Bartb

S B2rtb_begin a
[/]B2rtb_end B2-Line, Barier Match @ End

2 Cogo Buff
f Bartb_begin og0 Bufter

[/ Bartb_end
v

| surfaces| B Geometry ||« | »

S P A V7 P P Bl s e .| P -
Q- © - M v pesgnvens || B [1]2]2]2[5]e] 7l i x Y [551007.1824_|| Z [000 Feet ~ lnches ~ =100 -]| €@ customacs - 1100 -
No Eements Found of | & |Defaut a

10) 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.
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Theory - Study

Let’s look at a few areas before continuing with the hands-on.

PROCESS OVERVIEW

This section will focus on a few topics that will set the stage and eventually play into the barrier
modeling, namely:

e Why model barriers at all?

e What are the prerequisites for modeling a barrier from an InRoads perspective?

e What should | be alert to with regards to barrier modeling?
We’'ll cover the ‘why’ first. Then, once you’ve decided to move forward with this level of modeling
you will be ready to get into the technical details of the ‘how’.

Things to Consider

Why model barriers?

There are several reasons to model barriers, and the return for the effort should always be
considered when approaching any detailed modeling such as this. (Examples of some of these
have already been illustrated earlier in this module.)

e Display capability in Plan / Profile / Cross Section — once the barrier component is accurately
modeled in the ROADWAY DESIGNER, eventually making its way into the design surface, all
manner of displays are possible. These primarily include being able to view the barrier
location in plan view, as well as showing the component on cross sections.

e Assist with Quantity take-offs — the ability to calculate quantities is limited mainly by having
the item modeled and contained in one of the InRoads data files. Barriers are no different.
Modeling barriers sets the stage for later automated quantity calculations in various ways
including the use of the ROADWAY DESIGNER, END AREA VOLUMES and with the QUANTITY
MANAGER (which is not used by ODOT now, but may be used in the future).

e Visualization —as seen in module 2, the design surface is the gateway to the world of
visualization and expands the presentation capability of the final design. Most users don’t
realize how close they really are to creating renderings of their design models and even
animated drive-thru’s with either raw or refined texturing applied to their final surfaces.
These visualizations can be delivered in a variety of video formats and even animated PDFs
that anyone could open with Adobe Reader.

e Analysis (such as sight visibility and drainage) — surface models and the subsequent
capability for viewing and analysis is an added reason for detailed modeling. If the need
exists to analyze sight lines or drainage patterns, there may be enough value gained in the
resulting surface to warrant the effort to produce a more detailed model.

These and other reasons have to be kept in mind when making the commitment to produce
detailed surface models. But if you decide to create more complex models, you should adopt
the philosophy to develop as accurate representations of the design as the software will allow.
Putting something into the design model implies that it contains an acceptable level of
correctness. And thereafter, you and your project team will be able to leverage that data in new
ways.

o
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Prerequisites to Barrier Modeling

Adding barriers into a design model requires some preparation before you can add these details
into the ROADWAY DESIGNER and output the design surface. These items are in addition to the
standard design items that you would normally do within InRoads. Specifically:

a.

Additional controls (horizontal alignments or surface features) to control the position of the
barrier as it runs along the roadway. If it’s a median barrier this geometry may already exist
as the centerline; however if the barrier runs along the road edge relative to the shoulder,
and the shoulder is changing in a non-linear fashion, then additional geometry may be
needed. This geometry also includes any terminal starts and ends that might require its own
flared path and unique geometry where it deviates from the main barrier path.

Regardless of how the barrier path is controlled — by a single alignment, multiple
alignments, features, or portions of the barrier offset from the centerline alignment, these
will have to be determined and any new alignments created prior to modeling.

The exact starting and stopping stations are based on centerline geometry. This will have to
be thought through when using whatever criteria your project uses.

Any barriers intending to be modeled will require a barrier component in the template
library. These components will be integrated into your road templates so they can be
modeled along with the roadway.

To support the barrier components and their individual points, any needed STYLES and
NAMED SYMBOLOGIES will have to be created and stored in the XIN.

After these items have been created and available, the final packaging within the ROADWAY
DESIGNER can begin.

Techniques and Tools

Barrier Components

An important requirement for barrier modeling is, of course, the barrier components.

[ Create Template = =

File Edit Add Tools

Templats Library: Curent Template Display Close
|23 CAWORK\Train'\06_Bamier\12345BAR]|  Name Concrete BanerStd ® Componerts (O Constraints
"= Point Name List
{23 Advanced Components
{23 Barier [] Display Al Companents
[ Concrete BarerStd
= Concrete BarierStdCrir
= Concrete BarierStd-Hul
= Concrete BarmierTal
= Concrete BamerTalCrir
= Concrete BamerTalNull

Help

Description: | Sjope from TL ta bottom face (BarBF) controls rotation [ Dispiay Point Names

2 Concrete BamerTem

= Guardrail Rock Shoulder
= Type 2A Guardral
(2 Drainage
1 wal
(23 End Condtion Components
(2 Roadbed Componerts
(1 Sample Templates
(] Templates

< >
lorary_Active Tempiate |

Three types of barrier components are provided — standard (Std) barrier (RD500), tall (Tall)
barrier (RD545), and terminal (Texrm) barrier component (RD510) - in the stock ODOT seed ITL,
along with associated Styles and Named Symbologies in the XIN file.
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Each of these types has three different components defined for them, making nine different

barrier components.

They can be classified as:

¢ ]

File Edit Add Tools

Template Library:

5 CAWORKTrain06_Bamier 12245BAF

—_

25 Advanced Components
i3] Bamier

== Concrete BamierStd

== Concrete BamierStdCritr

= Concrete BamierStd-Mull

= Concrete BamierTall

== Concrete BamierTallCrtr

»= Concrete BamierTall-Mull

= Concrete BamierTem

== Concrete Bamier TermCrtr

== Concrete Bamier Term-Mull

= Guardrail Rock Shoulder
= Type 24 Guardrail

[7] Drainage

[ wal

[C3 End Condttion Components

e Simple —these components can be used on non-superelevated shoulders, as well as with
POINT CONTROLS, transitioning and parametrics within the guidelines presented later.

O Concrete BarrierStd-Travel Lane / barrier bottom face (BarBF) rotation control

v

O Concrete BarrierTall - Travel Lane / barrier bottom face (BarBF) rotation control

O Concrete BarrierTerm-— Travel Lane / barrier bottom face (BarBF) rotation control

(]

s-SIED
i+ BaBB
+ BarBCL
BarBF
+ BarTe
i+ BarTF
i Bik1
: + Bik2
P4 B
= Bikd
P TL
=423 Components
i iomam Bamer

{2 End Condtion Branches

i1 Display Rules

=423 Parametric Constraints
£-#> Bamer Base Out-Wiicth

i+ BarBB
it BarTF
'+ BaTF
it BarTB

+-+ BarTB

Brc3

+ Bicd

| L R
BarBCL wBarBF

=St M0 g

£ Barier Height In-Angle

=% Barier Height In-Dist

£+ Bamer Height Out-Angle

£ Bamier Height Out-Dist

=% Barier Neck In-Angle

£+-% Bamier Neck In-Dist

= 'r-) Barrier Neck Out-Angle
% Bamer Neck Out-Dist

£ Atemate Sufaces

o
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e Complex —these components can be used on superelevated shoulders, as well as with POINT
CONTROLS, transitioning and parametrics within the guidelines presented later.

O Concrete BarrierStd-Null - CL/TL/ BarBF rotation control, with Null Point
O Concrete BarrierTall-Null - CL/TL/ BarBF rotation control, with Null Point
O Concrete BarrierTerm-Null —CL/TL/ BarBF rotation control, with Null Point

=424 Paints
Bar_NULL
-+ BarBB
-+ BarBCL
-+ BarBF
-+ BarTB
-+ BarTF
o Bk
b Bk2
o B3
b Bikd
CL_Temp
TL_Temp
{21 Components
~{27) End Condition Branches
-1 Display Rules
=453 Parametric Constraints
=<7 Bamer Base Out-Width
-+ BarBB
=P Bamer Height In-Angle
-+ BarTF
=P Bamer Height In-Dist
-+ BarTF
=<7 Bamer Height Out-Angle
-+ BarTB
=P Bamer Height Out-Dist
-+ BarTB
=<7 Bamer Neck In-Angle
-+ B3
=<7 Bamer Neck In-Dist
-+ Bk3
Brk1 £ Bamer Neck Out-Angle

k2
- Bk
=<7 Bamer Neck Out-Dist
| 3ar NULL ’
-g e B4
BarBC arBF 4TL Temp £L Tem /
t—da-t0u & ¢ Dynamic Setting:

e Maedian — these components are intended for roadway center barriers and can be used in
superelevated areas, as well as with POINT CONTROLS, transitioning and parametrics within
the guidelines presented later.

O Concrete BarrierStdCntr - Travel Lane / barrier centerline (BarBCL) rotation
control

O Concrete BarrierTallCntr — Travel Lane / barrier centerline (BarBCL) rotation
control

O Concrete BarrierTermCntr — Travel Lane / barrier centerline (BarBCL) rotation
control

BarTF- BarTF-b

{4 BarBFb
-+ BarTFa
ot BarTFb
e Bricld
Lo Bk2a

{21 Components

{21 End Condition Branches

{21 Display Rules

=43 Parametric Constraints

=1+ Barier Base Out-HalfWidthA

Barier Base Out-HalfWithB
+ BarBFo

£J-% Bamier Height A-Angle

i L+ BaTFa
Barrier Height ADist
+ BarTFa

> Barier Height B-Angle

+ BarTFb

£1-“%> Barrier Height B-Dist

¢t BarTFb

£1-% Bamier Meck A-Angle

: + Bkda

£1-“#> Barrier Neck A-Dist

it Bkda

k2-a Brk1-b =147 Barier Neck B-Angle

: + Bk3b
L £1-%%> Barier Neck B-Dist
g g[ﬁ!; 3arBF-b —+ B3t
F=hoH-10ds o b Dynamic Setting: /

Page |10 Oregon Department of Transportation June 2015
3D InRoads Design




3D Roadway Design — Advanced Training Module 06 — Barriers

v

An item worthy of mentioning here concerns Point Names and Parametric Constraint Labels.
As you review the barrier components later, you should take special note of the point names
used and the consistency applied between component types. This is significant to allowing
InRoads to develop the transitional breaklines when moving from one barrier type to another,
as well as understanding the relationship between the template shape and the Parametric
Constraint Label.

Advanced Constraint: Angle-Distance

The barrier components in the ODOT template library are heavily driven by the use of the Angle-
Distance constraint.

[ ] Create Template - 0
File Edit Add Tools ] Point Properties
Template Library: Cument Template Display Name: ] 9 ﬂ Aoply L

4 C\WORK\Train'06_Bamier'12245|  Name Concrete BamierStd ) Compal 3 =
== Point Name List L [[] Use Feature Name Ovemide: BarTF Close A
= Description: | Sjope from TL ta bottom facs (BarBF) controls rotation Display

23 Advanced Components
3 Bamier [[] Display
P Concrete Bamerstd
3=( Concrete BamierStdCrir
3= Concrete BarierStd-Nul
= Concrete BarierTal Member of
= Concrete BamierTallCrt
= Concrete BamierTall-Mu

= Concrete BarierTerm

3= Concrete BamierTemCr|
= Concrete Bamier Tem-N|
= Guardrail Flare Shoulde!

Surface Feature Styls: Rdwy_Barmier_P v
- = < Previous

Attemate Suface:

Next >

Barrier

3= Guardrail Rock Shoulds| i Constraints
= Type 2A Guardrail Constraint 1
(£ Drainage Type Angle Distance »
[ wall Farant 1
[C End Condition Components BarBF 4
(] Roadbed Components Parent 2 |pargp v
1 Sample Templates Ve — o
3 Templates 7771416 .7
Label Bamier Height In-Ang w Bamier Height In-Dist w
[] Style Constraint:
< >
Library  Active Template d=h S H-IE M

Preview

Dynamic Settings Test

X |-0604  Step:[1po0
Y. |2666 Step” |0.500

Paint Name: w

Paint Style: Br_Bamer_Conc_ v

[C] Apply Affixes

hs= v

Set Dynamic Origin

This is because this Constraint Type provides shape control like no other constraint. The specific
reason that this type of constraint is used is due to the need for the barrier to hold its rigid form
during roadway cross-slope changes like the rotation caused by Superelevation, along with
other variations that can occur with the road cross slope. And really, even on a gentle 2% cross-
slope, the barrier geometry would alter if it were constructed using other constraint types.
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POINT CONTROLS are used to drive the barrier along its path when it deviates from the template
location. The barrier can be controlled by the edge, as in the case of a shoulder barrier, or by its
center in the case of a median barrier. The methodology of controlling different aspects of the
template is extremely common and powerful, and should be well understood since it is required

for accurate barrier modeling.

Component Triangulation

This will be discussed in more detail near the end of this module. But for now, it should be
understood that during normal modeling, the barrier components are not part of the final
design triangulation and should be set to Exclude from Triangulation.

Exclude From Trangulation
-

b Component Properties ﬂ
Name: Bamier ﬂ Bpply
[]Use Name Ovemide: EBamier i
Description: Concrete bamier :
< Previous

Style: Mat-Concrete v Close Shape

Mead >
Parent Compaonent: v ﬂ
Display Bules: Help

Edit...

Parametric Constraints

The use of PARAMETRIC CONSTRAINTS to influence the template geometry is fairly common during
intermediate and advanced modeling with InRoads. These barriers, using the Angle-Distance

constraint, make the application of PARAMETRIC CONSTRAINTS a bit more complex, requiring input
values to be clearly known prior to use in the ROADWAY DESIGNER.

This topic will be covered in more detail toward the end of this module, but for now, it’s

important to understand that all of the barrier components are set up with PARAMETRIC

CONSTRAINT Labels.

-] Points
&-{C] Components
i.{7] End Condtion Branches

l_—"_la Farametric Constraints
(-7 Barmier Base Out-Width
-1 Barmier Height In-Angle
7-- Barmier Height In-Dist
1=+ Bamier Height Out-Angle
-~r=» Bamier Height Out-Dist
7“1 Bamier Neck In-Angle
1= Bamier Neck In-Dist
1=+ Bamier Neck Out-Angle
-1 Bamier Neck Out-Dist
-7 Atemate Sufaces

| O e [ o Y o Y e Y e O ey O e |

(] Poirts
#-{C] Components
..{77] End Condtion Branches

(245 Parametic Constraints

[H-=f=» Bamier Baze Out-HafWidthA
[H-f=» Bamier Baze Out-HalfWidthE
[H-=1=» Bamier Height A-Angle
[H-<1=» Bamier Height A-Dist
[H-=1= Bamier Height B-Angle
[H-=1=» Bamier Height B-Dist
[H-1=» Bamier Neck A-Angle
[H-1=» Bamier Neck A-Dist
[H-=1=» Bamier Neck B-Angle
[H-=1=» Bamier Meck B-Dist
-|Z7] Atemate Surfaces

o
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Practical Application - Hands On Lab Exercises

The following hands-on section will consist of a series of exercises. Each one builds upon the previous
one, and will start with reviewing the ODOT barrier components and then using one of the
components in the ROADWAY DESIGNER. Next, the subject of barrier transitioning will be covered
followed by the creation of a barrier terminal. This will be wrapped up with a little discussion
regarding barrier triangulation and the InRoads SIGHT VISIBILITY tools.

UNDERSTANDING THE DETAILS

Review any relevant project data

At this point you should be in the 06BAR. dgn file. You should also have InRoads open, and
having loaded the RWK, should have the 06BAR . xin, the OG surface, the 12345BAR Geometry
Project, and the 1234 5BAR template library and ROADWAY DESIGNER IRD files open.

Review InRoads Geometry Data

Most of the work done in the next few sections will be within the CREATE TEMPLATE and ROADWAY
DESIGNER tools, but first we'll take a quick look at the alignments that will be used to control the
position of the barrier components.
Specifically, these alignments will be used as Point Controls in the Roadway Designer to drive
the location of the barrier at the front bottom point.
So first, let’s tidy up the MicroStation view for clarity of the new displays.

1) Feel free to turn off any unwanted reference files and delete any unimportant InRoads
graphics that might have been displayed.

2) Display and get familiar with the four alignments from the project geometry.

s Bentley InRoads V8i (SELECTseries 2) = =
File Suface Geometry Drainage Survey Ewvalustion Modeler Draftng Quartities Tools Help
zlnnamed: V% '@\Z’f .m sdoi'ﬁ'ré
Marme Description
~ | |[f]s2 SB Exit Ramp
f BZrtb B2-Line, Right Barr. & EP
ya Barth_begin B2-Line, Barrier Match @ Begin
# B2rtb_end B2-Line, Barrier Match @ End
& Cogo Buffer
W

£ Surfaces & Geometry ||+ ¢ =

Ready

e B2 —Ramp Centerline that will control the overall template
e B2rtb - Barrier control for the main stretch of roadway
e B2rtb begin - Barrier control for the starting flare

e B2rtb_end - Barrier control for the ending flare

o
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Module 06 — Barriers

4

06BAR dan [3D - V8 DGN] - MicroStation VBi (SELECTseries 3) - oliEN,

He Edt Heme Setings Iocs Lhibes Wodspace fpplcatons Window Hep ODOT E2J-iN S B » Q@@

View 1 - Top, Design

Q- O -\ - ivmgmvem | & [fil20sels]sl7]s] i X <) b <1 | oo <@ custourcs - e ;
Par Vew > Sl Vi & fovet a

The three barrier controls will also be used to control the shoulder width, as the fog line is a
consistent 4’ offset to the left from the barrier itself, except in the area of the beginning flare.

TL1 R

TL1-BC R EP R ERK_R

TL1-AB R

—-—____-__-__ Sh-
ShABR . BarABR

TL1-SG R
—_—— e
Bﬂﬁ.______ EP-SG BRk-5G R

YT R — ] /

Review the Roadway Template

The graphic above is a portion of the roadway template that was designed for this project. You

v

will not have to construct this template, and will only enhance it with the addition of the barrier

components.

At this stage, it is expected that you can construct a template such as this; hence we will only be

addressing how the barrier modeling is accomplished as an additional activity once the initial
template has been created.

As a workflow item, the barrier modeling can always be done after the main roadway model.
The ODOT components are already constructed to accommodate a barrier.

o
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v

1) Go to the InRoads main menu and open the CREATE TEMPLATE toOl.
2) Verify that the correct ITL is opened by checking the path at the top of the window.

e Create Template

.

File Edit Add Tools

Cumreri@Template

emplate Library:
| mer\12345BAR tl |6

| &5 C:AWORK\Train\06_

Uescription

;] %.{.-: 5 2k A
(2] End Condition Components
(3 Roadbed Components

(2] Sample Templates
(2] Templates

TIP: Easy little incremental checks such as this should be done all the time. They might seem
like they have little value, but catching the fact that the wrong file is open can potentially
save you some rework later.

3) Browse to the Templates folder and double-click on the B2_No_Bar template.

Bt Create Template = =
File Edit Add Tools
Template Library: Cumrent Template IZElispIa',r ) Thes
=3 C\WORK\Train',06_Bamier\12345|  Name: B2_Mo_Bar (® Components () Constraints

*ZZ Point Name List Help
[£3 Advanced Compenents

(£ End Condttion Components [] Display All Components

[£] Roadbed Components

£ Sample Templates

Description: [] Display Point Names

— Templates
4 B2_No_Bar
< > . _ . v
Library  Active Template | F=A ot g Dynamic Settings >
LR X 18.728 Step: 0.000 Test...

Y- -2.235 Step: |0.000

Paint Name: w
Paint Style: Br_Bamier_Conc_ v
[] Apply Affixes
hs= v

Set Dynamic Origin

o
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v

4) Take some time to do whatever review of this template that you require in order to
understand how it is constructed.

As a guide when reviewing templates, here are some suggestions:
e Point Names, both general and _L and _R affixes
e Point Constraints assigned between points
e COMPONENT PROPERTIES for various materials
e End Conditions, including testing the template
e Parametric Constraints that may be assigned
o Display Rules that the template might contain
e Alternate Surfaces that are built into the template

All of the areas listed above can influence the results and potential workload (as in the PARAMETRIC
CONSTRAINTS to assign) as you move into the ROADWAY DESIGNER.

wtz, TIP: Remember the ACTIVE TEMPLATE tab on the CREATE TEMPLATE tool. That template explorer
- -
o\ J~

area is extremely valuable for reviewing most of the items listed above. To the degree that
you do not understand the template construction, you are gambling with the results.

Review any relevant configuration items

The only area that will be reviewed here is the ITL information.

Review ODOT ITL Information
The following barrier components are what you will normally see in the ODOT ITL file.
1) Browse to the Barrier folder under the Advanced Components folder.

You should see the nine barrier components mentioned earlier.

b Create Template - B
File Edit Add Tools
Template Library: Cument Template Display T
£ CAWORK\Train\06_Bamier'12345BAR_5i Name Concrete BamierStd (®) Components () Constraints
== Hel
f@ Advanced Components '\ Desciiption: | Slope from TL to hottom face (BarBF] controls rotation [] Display Point Names g
=4 Barmier [] Display All Components
B

= Concrete BamierStdCrir

= Concrete BarmierStd-Null

= Concrete BamierTall

= Concrete BamierTallCntr

3= Concrete BamierTall-Nul

3= Concrete BamierTem

= Concrete BamierTemmCritr
L 3¢ Concrete BamierTem-Nul J

= Guardrail Rock Shoulder
2= Type 2A Guardral
[T Drainage
23 wiall
[ End Condition Components
(£ Roadbed Components
[ Sample Templates
(] Templates

< >
Library  Active Template

F=Lod-tOa 8 < Dynamic Settings 2
Preview

X -2.000 Step: | 1000
Y: 0.500 Step: |0.500

Foint Name: v
Point Style: Br_Bamer_Conc_ v

[ Apply Affixes

hs= v
.
C\WORK\Trai\06_Bamier'12345BAR_5.t Saved Set Dvnenic Oy
o
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3D Roadway Design — Advanced Training

) 4

2) Double-click on each of those components to activate and review them.

These components won’t be edited in this module as they were made to require only placement.
Here are some suggestions for reviewing these components:

o Point Names — do they have _L and _R affixes?

e Point Constraints — notice the Angle-Distance constraints, and other constraint types

o COMPONENT PROPERTIES — do these properties make sense?

e PARAMETRIC CONSTRAINTS — are parametric labels assigned to these components?

To examine these components further, can you verify any of these dimensions? You may not be
able to do this directly, so how would this be possible? (Make sure whatever you do ...you Undo).

RD500 - Standard Barrier

**23/8”—— |"'91A2"

**4'78” — ] |-

’ ——1 I“T1%” rad.

Iﬁf 4" chamfer
%" rad.

114" x 2" slots

2I_8II -
o
| 1] =] |2

g 112" x 2" slots
—NTaw
L u %" chamfer

112" x 512"
continuous
royway ~ END VIEW A-A

RD545 - Tall Barrier

—=1 81" I__gu___l "'I 734" =~ *
14 #4 [ ;j\ e - ?
as shown | == a5
#4 stirrup /IE; \ ¥ ¥
see elev. view b iE;

for spacing

Scupper
(When reqd.)
10" rad.

- — — — —

7\
J %" (ym
~—10"

6I| 10II‘_1

26"

| -3

o
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RD510 - Terminal

Module 06 — Barriers

*k

Dimensions marked thus are to the intersection 4,
point of the barrier slopes. Const. the 10" radius 2% "

to provide a smooth transition between the slopes.

**4%"

| 47/8" **
~— 2%

1%4" rad.

s
%" rad. 2 o %,_47 #4 stirrup
™ H—r ' pairs
11" x 2" slots r —_‘_‘_ 116! x of
| ~ *_if : slots
gt * b === )
—! :, L Y
SECTION A1- A SECTION A-A /

In the drawing above, Section A- A is used to model the Mound terminal section of RD510.

3 o o e o ~ © T] < @ N -
s §$ 3 58588 § 5§ 8 % % %%
20'-0" i 5'-Q"
5 End of keyway 21" 4 #4 bars continuous
_E 3 #4 bars Loop bars each side — ;
e continuous 3l i 10‘ oV.C. |
= each side A" dia. - P
T __ 1 £
—L\é _____ 3 _______________—_E_—__T__—___-
1D | 2" max. |4
% | " 4‘..# D
- 24! 24"*.4 Standard barrier L24" 10" =
un bB pln
~—30 Mound terminal section
Concrete barrier terminal /
The full barrier terminal moves from a standard RD500 barrier shape to a shortened version at
Section A - A for the Mound terminal section, and then proceeds to get even smaller until it
achieves the B — B section at the location shown above.
For most applications at ODOT the entire RD510 terminal is not constructed, and this module will
align with that approach and only transition to Section A- A.
Let’s take one last look at these barriers before moving on. This will be a different look at how this
component is constructed with the Angle-Distance constraint. Some of you may have already
done this, but for those of you who haven't, follow along with these steps.
Pa ge |18 5
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v

3) Double-click the Concrete BarrierStd component to make it the active component.
This will be a little test to see if your activity in the previous section did any damage to this barrier.
4) Zoom out so you can see the entire component and some space around it.

T T T 7
=454 -10 & < /

The green TL point is a Null Point and exists as an anchor to control the rotation of this entire
barrier. Actually, it doesn’t control the entire barrier rotation, but only controls the rotation of the
base of the barrier —the base between BarBB and BarBF. The rest of the barrier rotation is tied
into the rotation of the base.

Value

TL
Rdwy_Lane Ln_F

etric Constraints
ate Surfaces

5) Move back to the template construction window and right-click on the green Null Point
and select Move Point.

Add New Component
Template Documentation Link...
Check Point Connectivity...
Delete Components

Change Template Origin

Delete Censtraints from All Points
Move Point

Erit Dinimt

o
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v

6) Move your mouse slightly or dramatically and notice the barrier rotation.

Keep in mind that this view may have a slight horizontal and vertical distortion. And although the
ROADWAY DESIGNER cross section view has an option to define the vertical scale, this view does not.

=L oH-tOM &l ¢ >

+=LoH-lOM & ¢ ] >

g ) e >

o
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v

Notice that it doesn’t matter how close the Null Point gets to the barrier, it still holds its shape
and rotates as expected.

o ) ] < ] >

+-t..:+t-1|:|n & < ] ‘ = >
7) Feel free to right-click <R> to get out of the Move Point mode and try it again.
If you’ve accidentally repositioned the Null Point, just click Undo on the window control bar.

8) Make sure the component looks like the original before ending off on this section. If you
believe you may have made a permanent edit, just close the CReATE TEMPLATE dialog box
and don’t save it. Then reopen it.

We'll now move to the simulated project and into the barrier modeling process, and its application
to a roadway template. We will then follow through into a Corridor in the ROADWAY DESIGNER.

The upcoming hands-on will be done in three parts:

a. First a barrier will be attached to the project template and run its entire length, being
controlled by the geometry alignments.

b. Then a barrier transition will be added to show how this process is accomplished. Note that
these transitions will be done along the shoulder of the road, which is a less likely transition
location than a median application. The process, however, is the same whether it is in the
median of the road or on the shoulder, and is only done here for illustration purposes.

c. Lastly, the terminals will be addressed using PARAMETRIC CONSTRAINTS.

o

o
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LAYOUT SCENARIO 1 - MODELING A BARRIER

Add Barrier to a Corridor

This first section will copy the basic template and add a barrier to it. After that, this template will
be used in the ROADWAY DESIGNER to develop a corridor. After reviewing the POINT CONTROLS and
results in the ROADWAY DESIGNER, we’ll move into the next major topic and add a barrier transition.
1) Open the CreaTE TEMPLATE tool if you are not still in it, and then browse to the Templates
folder and expose B2_No_Bar.

2) Right-click on B2_No_Bar and Copy. Then right-click on the Templates folder and
Paste.

3) Right-click on B2_No_Barl and Rename it to B2 _BarRt and then double-click on it to
make it the active template.

Ben Create Template - O
File Edit Add Tools

Template Library: Curent Template Display Close
23l C\WORK\Train\06_Barrier\12345BAR it Name: B2_Barft ® Components () Constraints
‘== Point Name List - ) ) Help
== D :
3 Advanced Components esciption [[] Display Point Names
— Bamier [] Display All Components

= Concrete BamierStd
= Concrete BamierStdCntr
= Concrete BamierStd-Mull
»={ Concrete BamierTal
= Concrete Bamier TallCntr
= Concrete BamierTall-Null
= Concrete BamierTemm
= Concrete BamierTemmCntr
= Concrete Bamier Tem-Null
= Guardrail Flare Shoulder
»={ Guardrail Rock Shoulder
= Type 2A Guardrail
(£ Drainage
3 wall
[C] End Condition Components
(] Roadbed Components
7 Sample Templates
— Templates
= B2_Mo_Bar
=] B2_BarRt

Library ~ Active Template | AR ] L4

Preview:

Dynamic Settings

X 0000 Step: 1000
Y. 0000  Step: 500

Poirt Mame: v
Pairt Style: Br_Bamier_Conc_ v
Apply Affixes
hs= W

Set Dynamic Origin

We are not going to concern ourselves with the construction details of source template
B2 No_Bar right now, and hopefully you took your chance to review it earlier. So, at this stage
an assumption is being made that the base roadway component is constructed properly.

The next step will be to drag and drop the Concrete BarrierStd-Null component onto
B2_BarRt, so let’s make sure that everything is set for this to be properly accomplished. The
Std-Null barrier is used because this roadway has Superelevation associated with it.

4) On the CReATE TEMPLATE t00l, go to TooLs > OpTioNs t0 open the TEMPLATE OPTIONS dialog box.

o
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5) Goto [Preferences] and [Load] the Preference called ODOT. Then [Close] that dialog.

Sao N
& Template Options

Component Seed Name:

(®) From Style 3
Poirt Seed Name v -

MNaming Options oK

[V Apply Affixes s Preferences
Prefix Suffix
Left: L
Right: R

Step Options

X [1.000 Y: 0500 Slopy

Preference '0DOT loaded

L=l ey

6) Open the DynAmIC SETTINGS dialog, set the X Step and Y Step to 0. 00, and make sure
that Apply Affixes is toggled on. Don’t worry about any other settings on that dialog.

Dynamic Settings n

% 112.007 fff sten: n.000
yv. 0920 K Step: [gooo

Point Mame: v
Pairtt Style: Br_Bamier_Conc_ W
Apply Affixes
hs= ~

Set Dynamic Origin /
Let’s identify exactly where the barrier will be attached to B2_BarRt.
7) Zoom in close on the right side of the shoulder.
The placement point for the barrier component is on the Bar_R point.

,.Ezar R

Bar-BC-R

S 27— /

o
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8) Single-click Concrete BarrierStd-Null so it shows up in the preview window.
9) Make sure that the B2_BarRt template is positioned to accept the barrier.

10) Drag and drop the barrier from the front base of the barrier onto the Bar_R point. As you
drag the barrier onto the template you will have to Reflect it in order to get the proper
orientation on the template.

If you wish to retain the BarBF_R point, drag it into the template first, and then move it to the
Bar_ R point so that it doesn’t automatically merge.)

BaTF R BarTB_R

fk1_R Brk2_R

SR CL-Tem[IRTemp_R B BULLR  saBcL R k.88 R
SI-BC_R z Bar-BC-R

wABR 0 0 Raser
+-$5+I-nn < ‘ ] i ‘ ] : : : /
11) Notice the CL._Temp_R and TL_Temp_R points.

These points need to be moved onto the CL and TL of the template to control the rotation of the
barrier. On this template, these points need to coincide with the CL and TL1_R points.

_{JL_Temp__F: JL_Temp_ R

e e

L

TIL1-BC R

TL1-AB R

F=hSH-tD e i o /

If you already know how to do this then please do; otherwise walk through the following steps.

o
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12) Right-click on the CL_Temp_R point and select Move Point.

Add Mew Component

Temnplate Documentation Link...
Check Point Connectivity...
Delete Components

Change Template Crigin

Delete Constraints from All Points

. Move Point
Edit Peoint...
Add Constraint

Delete Point
Test Point Controls

Set Dynamic Crigin

]

13) Pick up the point and place it on the CL point.

As you do this, you will see the barrier component rotate. This is working just as it should.
14) Now right-click on that location and Merge Points and select the CL._Temp_R point

when it prompts you to Delete Point.

Add New Component
Template Documentation Link...
Check Point Connectivity...
Delete Components

Change Template Origin

Mowve Point
Edit Point...
Add Constraint
. Merge Points

Delete Point

Test Point Controls

Set Dynamic Origin

Delete Censtraints from All Points

Delete From Components (Make Null)

Delete Point

15) Now address the TL_Temp_R point, moving it onto the TL1_R point, then merging and
deleting it just like was done with the centerline point.
This is done because the rotation of the barrier component is controlled by the slope developed

between the centerline (CL_Temp) and the travel lane (TL_Temp). After the merge, the barrier
rotation will be controlled by the slope generated from CL to TL1_R.

Constraints
Constraint 1

Horizontal

Sh_R

Type:

Farent 1:

Parent 2:

Value:

o

Constraint 2

Vector-Offset

June 2015
3D InRoads Design
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One last item to take care of is the horizontal control for the barrier.

This particular barrier component will be positioned using a POINT CONTROL assigned in the
ROADWAY DESIGNER. This roadway also has Superelevation associated with it. There is a bit of a
‘perfect storm’ when this combination occurs —a component using the Angle-Distance constraint,
being positioned by a POINT CONTROL, in a superelevated condition. When these elements come
together, it is recommended by Bentley that the component using the Angle-Distance constraint
should not have a POINT CONTROL assigned directly to any of its points. The way this is addressed is
to control the position of the barrier through a Null Point.

ALERT: Components constructed using the Angle-Distance constraint cannot have a POINT
CoNTROL attached directly to any of its component points when it is also in Superelevation.
This set of conditions can produce undesirable results in some modeling instances.

You may have noticed the barriers with the -Nul1 suffix. These contain an embedded Null Point

that is used to control the barrier position. Any POINT CONTROL used to position the barrier should
be assigned to this point. The barrier front (BarBF) is horizontally constrained to this Null Point.

Constraints

Constrairt 1 Constrairt 2
Type: Horizontal w Wector-Offset

Parent 1 Igar NULL | 4| [CL_Temp

Parent 2: TL_Temp
Value: =| [0

jar MLULL
JarBF

When this barrier component is dragged and dropped onto a template, the Null Point association
needs to be revised. Reviewing the POINT PROPERTIES for Bar_R (previously Bar_ BF) on the
roadway template (B2_BarRt) will show the need for this edit.

Constraints
Constraint 2

¥pE: Horizontal W WVector-Offset W

Parent 1: Sh_R " J cL " J
& TLI_R v| 4]

st e N SN S P

&
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16) Modify the Horizontal constraint by setting the Parent 1 to Bar_ NULL R.

Constraints
Constraint 1 Constraint 2

Type: Horizontal v Vector-Offset v

Parent 1 Bar NULL_R v #| [ v| #|

Parert 2: TL1_R v ﬂ

Walue: 0.000 = 0.000 =

Label: W W
,.,Dfr.-"e ¢ BT ™. gt o g™ s i el

17) At this stage your template should look like this:

F=AoH-tO oo ¢ ] /

18) Save the TemPLATE LIBRARY at this point if you haven'’t already and then [Close] it.
19) Open the ROADWAY DESIGNER.

The Corridor should be set to B2-Line and the Active Surface should be 12345BAR og.

L,

Roadway Designer - CAWORK\Train\06_Barrier\12345BAR.ird - o IEM

File Comidor Superclevation Taols

L2l A

Template B2_No_Bs Displey Mode:

There is already a Corridor created for this work using the base template B2_No_Bar.

o

o
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20) Take a glance at the way the Corridor is set up by going to MANAGE CORRIDORS.

s Manage Corridors = B
Name: |g2-line Limits _m
i Station
Surface Symbology: DTM Finish3 v a
= Start: ose
Type: "
SErEd - B258+46000 | #| | Change
Horizortal Alignment: | g2 v ﬂ
Stop: T
Vertical Alignment: B2v v B2 74+29 936 ﬁ
Pl Rounding Tangent: |p 000 CrylFan
Help
Comidars:
MName Type Source Name Start Station Stop Station
B2-Line Alignment B2 B2 58+46.000 B2 74+89.936
Delet /

21) Go to the TempLATE DRoPS dialog box and select the single entry listed in the Current
Template Drops list window at the bottom of this dialog box. Notice the settings on this

entry.
B Template Drops = =
Station: B2 58+45.000 +| Close
Interval: |5.000 ﬂ Change
Library Templates:
{25 CAWORKATrain06_Bamer\ 12345BAR il Copy
[Z3 Advanced Componerts Help

(2] End Condition Components
[~ Roadbed Components
(2] Sample Templates
5 Templates
== B2_BarRt
BZ_Mo_Bar

Cumrent Template Drops:

Station Interval Template Enable
B2 58+46.000 5.000 B2_Mo_Bar

£ >

Synchranize with Library Edit Deleh/

Let’s add an entry for the B2_BarRt template that was created with the addition of the barrier,
but first let’s look at the POINT CONTROLS that have been set up for this corridor in preparation for
the barrier modeling.

22) <Close> the TempLATE DroPs dialog box for now.

o
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23) Open the PoINT ConTROLS dialog box and review the entries.
Here is a description of the entries:
e The first two entries are controls for the Superelevation

e The next pair of entries controls the shoulder of the road. These controls are the same as
the barrier controls, but offset 4’

e The last three entries are:
O The start and stop for the entry flare
O The start and stop for the main barrier running along the roadway
O The start and stop for the end flare

Horizantal and Vertical Controls:
Enabled Priorty MName Start Station Stop Station Mode Type Contral Description
x 1 TL1_R B2 58+45 850 B2 74+85537  Vertical Superelevation  Section1 CL-TL1_R:CL
X 1 TLI_L B2 58+45.850 B2 744855937  Vertical Superglevation  Sectiond CL-TL1_L:CL
x 1 Sh_R B2 61+29.880 B2 73+48 514 Horizortal Alignment Barth Shoulder Alignment
x 1 Sh_R B2 73+48.514 B2 74+85 537 Horizortal Alignment Bartb_end Shoulder End- Flare
x 1 Bar_R B2 59+74 960 B2 61+29 880 Horizontal Alignment Barth_begin Bamier Begin- Flare (STD RD526)
x 1 Bar_R B2 61+29.880 B2 73+48 514 Horizortal Alignment Barth Barmier Alignment
x 1 Bar_R B2 73+48 514 B2 74+89 537 Horizartal Alignment Barth_end Barmier End- Flare /

These entries already exist, and they are tied to the Bar_R point which coincides with the naming
convention used for this sample project. However, remember in this case these POINT CONTROLS
will have to be reassigned to Bar_NULL_R per the earlier discussion and alert.

Eventually this module will cover adding the start and end flares, as well as a transition along the
main roadway. But for now, the template drops will be modified to run the standard barrier from
beginning to end along these three Point Controls.

o
-

-

sy, TIP:In thisinstance, the barrier control geometry was built in 3 pieces — the start flare, the
-
Q: main stretch, and the ending flare. There is no requirement to have these controls as

independent alignments, and this control could have easily been a single alignment.

24) Open the TempLATE Drops dialog box and add a drop for the new B2_BarRt section at
Station B2 59+74.960.

25) After the entry is added, Disable the Transition.
In this case, there will be no barrier transition; it will abruptly start at the entered station.

Current Template Drops:

Station Interval  Template Enable Transiton Revised In  Library

B2 53+46.000 5.000 B2 No_Bar N/A ITL CAWORKATrain \06_Bamier’123...
B259+74560 5.000 B2_BarRt CAWORKATrain \06_Bamier\123...

Synchronize with Library Edit Delete /

26) [Close] the TEmpLATE DRoPS dialog once it has been added.
27)[Add] a Key STATION at 59+74 . 950 for the abrupt barrier template introduction.

o
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28) Open the PoINT ConTRoOLs and reassign the three barrier controls to Bar_NULL R.

AT iy i

Horizontal and Vertical Controls:
Enabl... Prorty MName Start Station Stop Station Mode Type Cantrol Description ~
* 1 Bar MULL_R BZ59+745960 B2 61+29.880 Horizontal Alignment BZrtb_begin Barmier Begin- Flare (STD RD52E)
X 1 Bar_ MULL_R B2&1+25880 B2 73+48514 Harizontal Mignmert  B2rtb Bamier Alignment
* 1 Bar_ MULL_R BZ73+48514 B2 74+85.937 Horizontal Alignment BZrib_end Barmier End- Flare o
£ >
e R N il o o e

29) Review the cross sections in the RoAbwAy DesIGNER and see if they make sense.

30) Notice when reviewing the section indicator in the plan view window that the modeling
has an angle point on the end flare.

That’s because the Use as Secondary Alignment is toggled on. The implications of this toggle
should always be considered when establishing POINT CONTROLS.

31) If you haven’t already done so, Save the ROADWAY DESIGNER.

At this point you can continue to walk through the Cross Sections in the ROADWAY DESIGNER and
review the results, looking for anything that seems out of place or incorrect.

Once that is done to your satisfaction you can:
e (o to CREATE SURFACE and create the design model.
o Once this surface is created [Close] the ROADWAY DESIGNER.
e Verify that your design surface has been created and then Save it to the module folder.
e Review the surface feature data in the FEATURE PROPERTIES to verify that it’s as expected.

e Verify the barrier Features created by this model are found in the design surface. It’s
important to be able to relate the template construction with the resulting surface features.
e Review the resulting design surface in MicroStation any way that you feel like.

e Create cross sections for an additional review of the design surface.

age |30 Oregon Department of Transportation June 2015
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LAYOUT SCENARIO 2 - ADDING TRANSITIONS

Transition between barriers

Now we will take what has already been done and illustrate how a barrier transition is added.

In this example, a transition will be created going from standard barrier to tall barrier and then
back again. Keep in mind that these transitions should occur in 12.5’ per RD560.

1) Open the TempLATE DROPS dialog box and select the last entry.

[Z] Roadbed Components
7 Sample Templates
23 Templates

BZ_BarRt

== B2_MNo_Bar

o Template Drops = =
Station: B2 59+74.960 +| Closo
Interval:
5,000 +| =

Librany Templates:
25 CNWORK\Train'06_Bamier'12345BAR it Copy

1 Advanced Components Help

[Z] End Condition Componerts

Cument Template Drops:

Station Interval Template
B2 58+46.000  5.000 B2_Mo_Bar
B2 5%+74.560  5.000 B2_BarFt

<

Enable Transition
N/A ITL

Synchronize with Library

Edit Delete /

The technique shown here is a method that some of you may not have done before, and there are
advantages and disadvantages to it. It is shown here to expand the range of how you can create
additional modeling drops within the ROADWAY DESIGNER without having to add them via the
CREATE TEMPLATE tool. If desired, this edit could also be done in the CREATE TEMPLATE command and

then added here.

2) Select the last entry, change the Stationing to B2 61+60.000 and then <Copy>.

A new entry will appear in the lower list window.

Curment Template Drops:

Station Interval Template Enable Transition Revised In
B258+46.000 5.000 B2_No_Bar N/A ITL
B259+74960  5.000 B2_BarRt ITL
B261+60.000 5.000 B2_BarRt ITL
< >
Synchronize with Library Edit Delete /

o
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3) Now select that last new entry that was just created from the lower list window, change

the Stationing to B2 61+72.500 and then click <Copy>.

Current Template Drops:
Station Irterval Template Enable Transition Revised In

B2 58+46.000  5.000 B2_MNo_Bar MAA ITL

B2 59+74.560  5.000 B2_BarFt ITL

B2 61+60.000  5.000 B2_BarFt ITL

B2 61+72500  5.000 B2_BarRt ITL
i< >
Synchronize with Librany Edit Delete,

These two entries are the start and end of our transition to the RD545 Tall barrier. Note that for
this exercise, the template drop stations used for the 12.5’ transition length were not adjusted to
account for horizontal curvature. This should be checked and adjusted as necessary on your
project. Now just for some additional practice, let’s add a couple more entries where we will

transition the tall barrier back to the standard barrier.

And you are correct; all of these sections are a copy of the standard barrier. The tall barrier will be

added shortly.

4) Add two more entries just like before with this Station information:

e B2 62+00.000
e B2 62+12.500

Cumrent Template Drops:
Station Interval Template Enable Transition Revised In
B2 5346000 5000 B2 Mo_Bar AR ITL [
B2 59+74560 5000 B2 BarRt ITL C
B2 61+60.000 5000 B2 BarRt ITL C
B261+72500 5000 BZ_BarRt ITL C
B2 62+00.000 5000 B2 BarRt ITL C
B2 62412500 5000 B2 BarRt ITL C
L4 >
Synchranize with Librany Edit Delete /

Now let’s do some editing.
5) Select the entry at B2 61+72.500 and click <Edit>.
The template editor appears.

o
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6) But notice the name on the top — EDITING ROADWAY DESIGNER TEMPLATE DROP.
This is not editing in the ITL, it is editing in the IRD.

e Editing Roadway Designer Template Drop - B
File Edit Add Tools
Template Library: Current Template Display oK
= Name B2_Barft ®) Components () Constrairts
Description: [ Dispiay Poirt Names Cancel

Help

[] Display Al Componerts

© 2 [ i i I Dynamic Settings : . - .
Library  Active Template =h o=l R X: . — >
Preview: v 1424 Step: [0.000 Test...
Point Name v
Poirt Style Br_Barier_Conc_ v
Apply Affixes
hs= v

Set Dynarmic Origin

7) Zoom to the barrier and delete it along with the remaining Bar_NULL_R point.

8arTFaRB R

X

k21 R

rk
!*3 R \Brk] R

JLIR al
S|
TL1-BC R e Bar f3aBkiaBE R
; Bar E ES RxERRk 8

TLI-AB R

EP R ERk_R
EP-BCR

Sh-AB R L
LABR o BeMBR kpapn

LTI Dynamic Settings  [B

8) Browse into the components on the left side and find Concrete BarrierTall-Null.

Template Librany:
— CANWORKTrain\0&_Bamer'.12345BAF
EE Poirt Mame List
—4 Advanced Components
— Barmier

= Concrete BamierStd
== Concrete BamierStdCntr
= Concrete BamierStd-MNull
»={ Concrete BamierTal
== Concrete BamierTallCntr
=
= Cnncrete BamierTam

o
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9) Place it on the template just as you placed the barrier in the first section of this module.
Remember to drop it onto the correct point, move and merge the Null Points for the
rotation, and reassign the Bar_R constraint horizontally to the Bar_NULL_R point.

] Editing Roadway Designer Template Drop =
File Edit Add Tools
Template Library: Cument Template Display 0K
23 C\ZZFs\DOTs\o_dot\Material Devi2_|  Mame: B2_BarFt ® Components () Constraints
‘2= Point Name List . ) . Cancel
== Description: | Display Point N
— Advanced Components # SRR LI =
elp

— Bamier |:| Display Al Compaonents
= Concrete BamierStd
= Concrete BamierStdCntr
»={ Concrete BamierStd-Null
= Concrete BamierTall
= Concrete BamierTallCntr
#= Concrete BamierTall-Nul
= Concrete BamierTemn
= Concrete BamierTemCntr
= Concrete BamierTem-Mull
= Guardrail Flare Shoulder
= Guardrail Rock Shoulder

= Type 24 Guardrail ) rE3Erkd- R
4 Drainage ~ !
) JWaIIH HEr ‘Epc 2 sh R rk@
S .-, Hi-bo-n 8 . B e e
) e T : PR R_pean R brady
< > 7 ] B
Ubrary  Active Template =g oH-t0ae ob < Dynamic Settings Bl ™=
Preview: X 20000 Step: 000 Test...
Y- -0.400 Step: (0,000
Paint Name: v
Paint Style: Br_Bamier_Conc_
(] Apply Affixes
hs= v
Set Dynamic Origin
RE

10) Click <OK> on that dialog box after it's completed.

11) Notice that the TempLATE DROPS dialog box now indicates that this template is in the IRD
while the others are in the ITL.

Cument Template Drops:

Station Irterval Template Enable Transtion  Revi.. Lbrany
B2 53+46.000 OO0 BZ2_Mo_Bar  MNAA ITL CHWORKNTT
B2 53+74 360 5000 BZ_Barht ITL CHWORKNTT
B2 61+60.000 5000 BZ_Barht CAWORKNTY
E2_EarRt
B2 62+00.000 5000 BZ_Barht CAWORKNTY
B2 62+12 500 5000 BZ_Barht ITL CAWORKNTY
< b3
Synchronize with Librany Edit Delete

12) Do the exact same thing with the entry at B2 62+00.000

o
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These last few steps have created a transition into and out of the tall barrier component.

13) Now, the last thing here is to activate the Enable Transition column for these two
barrier transitions.

-l Template Drops

Comdor: | g2ine w

Station: B2 £2+12.500 ﬂ
Interval: |5 ooD ﬂ
Library Templates:

—4 CAWORKATrain W 0E_Bamier12345BAR il
[ Advanced Components
[Z1 End Condition Components
(] Foadbed Components
[ Sample Templates
— Templates
¥ BZ_BarRt
== B2_No_Bar

Currert Template Drops:

Station Interval ~ Template Enable Transition
B2 53+46.000 5.000 B2 _Mo_Bar MAA
B2 59+74.960  5.000 B2_BarRt

B2 61+60.000 5000
B2 61+72500  5.000
B2 62+00.000 5.000

B2 BarRt
BZ_BarRt

<

Synchronize with Library Edit

Y

Revize...
ITL
ITL
ITL
IRD
IRD

L

O 0000

>

Delete /

14) <Close> the TempLATE DroOPs dialog box and notice the two new transition bands. And

take extra note that they are dark blue, which indicates that InRoads was able to develop
full connectivity between components.

o
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Let’s look a little closer at the barrier transitions.
15) Double-click on either transition to review the connectivity and confirm that it's correct.

iy P

16) When you <OK> out of the EpiT TRANSITION window you will be presented a reminder,
which in this case is valid and needs attention.

B Reminder

In arder for the transition to work properly, the appropriate
constraint(s), on points that are transitioning, must be removed.

[ | Don't show this message again

Ok

4

Normally, when templates are constructed in the CREATE TEMPLATE tool, the user can anticipate
potential transitions and set the Point Constraints appropriately. In this case this was not done,
but there is always an opportunity to adjust the constraints during the transition editing process.

Let’s take a look at this transition.
17) Click <OK> on this REMINDER.

o
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18) This will move you into the EpiT TRANSITION MIDPOINT dialog box.

™ Edit Transition Midpoint - 61+60.000 to 61+72.500 - oIEd

OK
Cancel

Help

+=854-t0M

Transition

Start -
[T Display Point Names

19) If you slide the lower Transition bar from Start to End you'll find that the transition is not
working for the barrier component.

Take a moment and think about what needs to happen here. The points on the top of the barrier
on one side of the transition need to move to meet the tops of the higher “tall” barrier. In addition
to that, the top widths are different, right? 9-1/2” versus 9”.

So how do the constraints need to be edited here?
How much flexibility do these points require?
20) Right-click on the barrier top points and Delete Angle Distance Constraint.

Cancel
Add New Component i

Edit Point...
Add Constraint »
Delete Angle Distance Constraint

Test Point Controls
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21) Remove the Horizontal Constraint from BarBB_R to allow the base of the barrier to
adjust.

22) Now test the Transition slider again to ensure that it is working as expected.

23) Now do the same thing to the other transition.

24) If you haven't already done it, Save the ROADWAY DESIGNER.

ALERT: Everyone needs to develop their own patterns for saving their InRoads files. Saving
A your work is generally not indicated in these modules, so you have to think about this for
yourself. Develop good habits or you may experience data loss.

S TIP: InRoads does not have a mechanism to auto-save your data. It does, however, have a

:Q: setting under INROADS > FILE > PROJECT OPTIONS on the GENERAL tab to Autosave files every:.
This setting is a ‘minutes’ value that creates a backup of your InRoads data by appending a
back suffix on the original file name. For example: 12345BAR_og .dtmback.

Let’s take a moment to discuss a potential problem that can appear. Feel free to test this for
yourself. As stated earlier there are issues with the mutual use of the Angle-Distance constraint,
POINT CONTROLS and Superelevation. This can be sporadic, but you need to be aware of it.

We have all three conditions in this model — the Angle-Distance constraint, POINT CONTROLS and
Superelevation. While putting this material together, an illustration of this appeared. When
releasing the Horizontal constraint on BarBB_R in this transition, the resulting barrier
component began to have problems in the transition.

When the Superelevation POINT CONTROLS were disabled, the transition didn’t experience the
irregular behavior.

ALERT: It is not advised to use barrier component transitioning, from one barrier

A configuration to another barrier, when in Superelevation. If barrier transitioning is used,
special attention must be given to the results to ensure that the subsequent design model
accurately represents the intended condition. This review should be done within the
Roadway Designer as well as with the final design surface.

o
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At this point you can continue to walk through the Cross Sections in the ROADWAY DESIGNER and
review the results, looking for anything that seems out of place or incorrect.

Once that is done to your satisfaction you can:
e Add a Horizontal Constraint back to BarBB_R in the transition(s) if problems occur.
® Go to CREATE SURFACE and create the design model.
o Once this surface is created [Close] the ROADWAY DESIGNER.
e Verify that your design surface has been created and then Save it to the module folder.
e Review the surface feature data in the FEATURE PROPERTIES to verify that it’s as expected.
e Verify the barrier Features created by this model are found in the design surface.
® Review the resulting Design surface in MicroStation any way that you feel like.
e  CREATE CROSS SECTIONS for an additional review of the design surface.

- @ PanView - © /1, Design2 ==
G-O#-ARRRHYPWDE|H % [ Move Camera

o] Bentley InRoads V8i (SELECTseries 2)
Bl Sufsce Geomely Drainage Suvey Evaluation Modeler Drging Quartties Toos Hep |
<Unnamed> vES|8\¥ - %88

" | DataType Active  Features

=2 Surfaces X Breakline Features 18819 387
-9 Default

- 123458AR og ] Bxterior Features 619

o B9 SN ) Inferred Breaklines )

2 Contour Features 0

[
*.* Random Features 0
4

) Surfaces | & Geometry | [ «|»

Toggles the Delete Ink Lock

M View 1,305 =)
Br-Or- AL RNEHDO VB |&v] e

% Rotate Vie.. =
Methed: | Dynamic hd

] Bentley InRoads V8i (SELECTseries 2) -
Fle Suface Geomety Drainage Suvey Evaustion Modeler Drgfing Quantties Tools Help
cUnremed> BB Bk

Surface Name Description File N|

B9103156AR og  Thisis the Ex Ground DTM for the...  CAW(

8 Default g ine-52 Created from roadway designer

12343BAR og B Dctoult
8 B2 Line-52

EE Jsurioces]

29 Sufaces | &% Geometry [[ <[4 | R

Ready

o
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LAYOUT SCENARIO 3 - TERMINAL MODELING

Modeling an end terminal

This section will introduce another transition at the terminal. It will transition from the Mound
terminal section to the full barrier, beginning at the start of the flare.

X o o T2 5o ~ © < @ S
$ % 3 9$3%% 5 %3 % 5 g%
20"0" } 5I_0II
5 End of keyway 211" —4 #4 bars contlnuous
Y 3 #4 bars each side __
B CO”E“U.SUS N 10* oV.C. —=lr 4
- each side - —_ —— .
B L L s 22 __ || &
L\é e ,,,,,,,,,,,,,,,—,E,—,,T,,—,,,- }
1D x f 2" max. o -4
<t 1] n
- 24"_—$_b| 241 ] Standard barrier L24“ *‘ F "‘ 10" =
| (] L’B pln
30 Mound terminal section
Concrete barrier terminal /
d ‘ 121_611 , |
}‘ (12'-7 ength) ‘
‘ Loop bars Loop bars
[ % da. wdia.  \
[ 4 - ' z ‘ =
i A a r’ 8 §
e End connection as reqd. to match
type of barrier being used PLAN /
The beginning of the barrier, and the station that the Mound terminal section will begin, is at
Station B2 59+74.960.
+=AoH-t0u S - /
For the purposes of this module, we’ll call ita 12 .5’ transition, so this transition will end at
Station B2 59+87.460. However, you can refine the stationing on your project as needed. Let’s
discuss the topic of modeling the terminal a bit further, especially the transition range that is used.
Page | 40 Oregon Department of Transportation June 2015

3D InRoads Design



3D Roadway Design — Advanced Training Module 06 — Barriers

To illustrate the modeling technique, this module will model the terminal through the 12.5’
length using the stations noted earlier. The start and stop stations can of course be modified if you
feel it better suits the vertical condition, or the laying length implications.

25'-0" nom. -
o 1 2|_6|| _
(12'-7" laying length)
. Loop bars Loop bars
- [ % dia. % dia.
71 N— .
‘ End connection as reqd. to match
. type of barrier being used

PLAN /

As noted earlier, the modeling will be done to represent the Mound terminal section spanning the
12 .5’ prior to the full barrier section. Taking a closer look at RD510 in that span, vertically,
shows the final 5’ of the barrier nearly approximating the height of the full section.

20I_0ll _I_ 5|_O|| -
4 #4 bars continuous
each side :

Mound terminal section
Concrete barrier terminal /

Looking at the detail above, it would not be unreasonable to transition the terminal portion of the
model from the start station plus an additional 7.5, at which point the full barrier height could
be used. This would model the full barrier height for an additional 5’ . This is a determination that
you will have to make on your project, and can make moving forward in this module.

Now, let’s discuss the approach to transitioning that will be taken next, PARAMETRIC CONSTRAINTS.
This subject is not foreign to you; however, these barriers are constructed using the Angle-
Distance constraint, which is a bit trickier than some of the other constraint types.
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Barrier - Parametric Constraints

As it was mentioned earlier, the use of PARAMETRIC CONSTRAINTS to influence the template
geometry is common during modeling with InRoads. But these barriers, using the Angle-
Distance constraint, take the application of PARAMETRIC CONSTRAINTS to another level and make
this option of controlling the components in a transition area a bit more complex. This is due to
the measurements that it uses. From these illustrations of standard and tall barrier, you’ll see
that the values are not something readily known like the other constraints of H, V, or Slope.
These constraints are far from intuitive when being entered.

’—ﬁ

)/

emi Point Properties n s Point Properties
Name: BarTF v i] Apply » Name: BarTF v ﬂ Bpply
[]Use Featurs Name Ovenmide: BarTF Close [ Use Feature Name Ovemide: BarTF T e
Surface Feature Style: Rdwy_Barier_P v i Surface Feature Style: Ridwy_Barmier_P - < Frovioms
Attemate Surface: v Altemate Suface: v
Next > Mext =
Help Help
Mgmber of: Member of:
Bamier Barrier
Constraints Constraints
Constraint 1 Constrairtt 1
Type: Angle Distance v Type: Angle Distance ]
Parent 1: BarBF < il Parent 1: BarBF % ﬂ
Parent 2: BarBB < il Parent 2: BarBE % ﬂ
Value: T7416" 2734 - Value: 783332 3571 =
Label: v v Label: v v
[] Style Constraint: [ 5tyle Constraint:
® Horizonta ertica Both 0.000 #) Horizontal Vertical Bath

PARAMETRIC CONSTRAINTS can be, and are used; however, the values, typically entered on the fly in
the ROADWAY DESIGNER, have to be pre-calculated so that the results are mathematically correct. It
may even be the case that the components will have to be constructed in the CREATE TEMPLATE
tool, and notes made regarding the resultant Values for the Angle and Distance so they can then

be entered into the PARAMETRIC CONSTRAINTS tool.

o
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Here are the PARAMETRIC CONSTRAINTS set up in the RD500 Standard Barrier (Concrete
BarrierStdinthe ODOT ITL) and the settings needed to transition to an RD545 Tall Barrier or
an RD510 Terminal.

Note that these settings were from a barrier component designed for the left side. This has an
influence on the negative — positive sign of the constraint values. To further add fuel to the non-
intuitive nature of these constraints, you’ll discover that these angles are converted to Radians
from DD.MM.SS when they are entered as Start - Stop Values in the PARAMETRIC CONSTRAINTS tool.

e BarBB (Barrier Bottom Back)
O Barrier Base Out-Width
¢ Std & Term =2.000
¢ Tall=2.16667 (or 26”)
e Brk3 (Barrier inside ‘neck’ point)
O Barrier Neck In-Dist
¢ Std & Term =0.92700
¢ Tall=0.94120
O Barrier Neck In-Angle
¢ Std & Term =-64-00-39.00
¢ Tall =-62-18-02.77
e Brk4 (Barrier outside ‘neck’ point)
O Barrier Neck Out-Dist
¢ Std & Term =0.92700 Prii
¢ Tall=0.94120 BarBCL _IL_aarBF
O Barrier Neck Out-Angle y
¢ Std & Term = 64-00-39.00
¢ Tall=62-18-02.77

e BarTF (Barrier Top Front)

O Barrier Height In-Dist
¢ Std =2.73400
¢ Term=1.86273
¢ Tall=3.57096

O Barrier Height In-Angle
¢ Std=-77-14-16.00
¢ Term =-74-07-22.62
¢ Tall=-78-33-32.17

e BarTB (Barrier Top Back)

O Barrier Height Out-Dist
¢ Std =2.73400
¢ Term=1.86273
¢ Tall=3.57096

O Barrier Height Out-Angle
¢ Std =77-14-16.00
¢ Term =74-07-22.62
¢ Tall=78-33-32.17

o
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Let’s walk through the process of developing a barrier transition using PARAMETRIC CONSTRAINTS SO
that you understand what it entails.

1) Open the CREATE TEMPLATE tool.

2) Explore the PARAMETRIC CONSTRAINT Labels on either the Concrete BarrierStd
component, or the Concrete BarrierStd-Null component since they are the same.

The PARAMETRIC CONSTRAINT Labels are the same on all of the barrier components except for the
base on the center barrier that contains a HalfWidth and uses A /B versus In /Out.

B

File Edit Add Tools

@27 Poirts

20 Components

--{_7] End Condition Branches
-{_7] Display Rules

E®=1 - orsmein Consiars
- Bamier Base Out-Width
- Bamier Height In-Angle
F-*1% Barier Height In-Dist
[-f Bamier Height Out-Angle
[-F Bamier Height Out-Dist
[T Bamier Meck In-fngle
[P Bamier Meck In-Dist
-1 Bamier Meck Out-Angle

F-*1% Barmier Meck Out-Dist /

-7 Altemate Surfaces

The PARAMETRIC CONSTRAINT Labels are on all of the barriers; however, you could morph the
Concrete BarrierStdcomponent into the other two by just applying the required Values in

the ROADWAY DESIGNER.

3) <Close> the CReATE TEMPLATE tool when you are done exploring them and open the

ROADWAY DESIGNER.

4) Go to MANAGE CorriDORS, and make a Copy of B2-Line calling it B2-LineT.

L Manage Corridors - 0O
Name: |B2-LineT Limits Add
7] Stati
Surface Symbology: DTM Finish3 fEm
= Start: Close
Type: i .
_ _ fomen, v B256-46000 | #| | Change
Horizontal Alignmert: | go > ﬂ Stop:
Wertical Alignment: B2y v B2 74+89 935 &
Pl Rounding Tangent: |g.000 S
Help
Comidors:
MName Type Source Name Start Station Stop Station
B2-Line Alignment B2 B2 58+46.000 B2 74+89.936
B2-LineT Alignmert B2 B2 58+46.000 B2 74+89.936
Del/

o
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5) Make sure it is the active Corridor and that the Active Surface is 12345BAR og.
6) Open the TempLATE DROPS and delete all the entries except for the first two.

o Template Drops = =
Station: B2 59+74,960 #| e
Interval:

5.000 ﬂ Change
Library Templates:
2 CAWORK\ Train\06_Bamier\12345BAR it Copy
[ Advanced Components Help

[Z1 End Condition Components
Z7 Roadbed Components

Z7 Sample Templates

{23 Templates

Cument Template Drops:

Station Interval  Template Enable Transition

B2 53+46.000 5.000 B2_No_Bar MAA
B2 55+74.960 5.000 BZ_BarRt

<

Revise

Synchronize with Library

Now let’s take a look at the second template drop.
7) <Edit>the second drop and look at the PARAMETRIC CONSTRAINTS under Active Template.
Notice the labels with the (=) sign in front of them?

o

H-{C Poirts

{77 Componerts

{21 End Condition Branches
=455 Parametric Constraints
-7 AgaDepth

Bmgicr Base Out-Width

r Height In-Angle

- Ler Height In-Dist

j r Height Out-Angle

Ber Height Out-Dist
r Neck In-fngle
- Ler Meck In-Dist
agier Meck Out-Angle
raeepamer Meck Out-Dist
[F--f BamierRt
[-=f= BassCourseDepth
[ Ditchlt
[T EPLt
- EFRt
=
=
£

147> LaneWidth 1Lt

147> LaneWiidth 1Rt

Fl-== FockShiditidthLt
[e-=F= WearingCourseDepth

{27 Atemate Sufaces /
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8) Close out of the Edit dialog and TempLATE DRops, and open the PARAMETRIC CONSTRAINTS.

Look at the available Constraint Labels in the drop down list.
Do you notice something?

Comparing the Label in this list to the earlier one exposes some absences.

The ones with the (-) sign to be exact.

e

Comidor:
Constraint Label:
Start Value:
Stop Value:

Cvemde Valuess:

BZ2-LineT

AggDepth W
Lagllep

Bamier Base Out-Width

Barmier Height In-Dist

Bamier Height Out-Dist
Bamier Meck In-Dist

Enabled

Parametric Constraints

Station Limits
Start: |B2 53+46.000

Stop: | B2 74+89.936

hd
#

Bamier Meck Out-Dist
BamierRt

BazeCourse Depth
Ditchlt

EPLt

EPFRt

LaneWidth 1Lt
LaneWidth 1Rt

Roclk Shidrtidth Lt
WearngCourseDepth

Jalus

Stop Walue

4

Those have to be addressed in order to use them in the ROADWAY DESIGNER. This happens

whenever you assign PARAMETRIC CONSTRAINT Labels to a component and then mirror them onto a
template, which then results in a sign change in the Constraint Value. If there is no sign change
then the Labels just copy over; otherwise each of these have to be addressed, especially if these

Labels were affecting components on both sides of the template.
9) Go back to the TempLATE DROPS and <Edit> that second entry.

10) On the Active Template tab, right-click on each (-) negative Label and Rename it by
adding aRt__ prefix.

(|

=
=
=
=
E
=
E
=
E

-

Ela Parametric Constraints

-“F% AggDepth
Bamier Base Out-Width

-

+-=r= Bamier Neck Tr-Dist
+--1> -Bamier Neck Out-Angle

+-=1=> Bamier Neck Out-Dist

——

L L

=1

E
E
E
E
E
E
E
E
E
E

=-‘2§ Parametric Constraints

-1 AggDepth
-~ Barmier Base Out-Width

|-=f= Ft_Bamier Height In-Angle

|-=r=» Bamier Height In-Dist

-=f= Ft_Bamier Height Out-Angle

|-=r=» Bamier Height Out-Dist
-t Rt_Bamier Neck In-Angle
-~ Barrier Neck In-Dist

-~ Rt_Bamier Neck Out-Angle

-~ Barmrier Neck Out-Dist

|-~ BarmierFit

4

11) Once that’s done, close out of the Edit and TempLATE DRops dialog boxes.

v

o
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12) Go the PARAMETRIC CONSTRAINTS tool; it's time to start adding entries.

Going back a few pages, there was a cataloged list of Angle-Distance values for each barrier. This
list will be used to determine what entries need to be added in the Parametric Constraints tool.

In this case we want to create a terminal at the start of the barrier location. In order to do that,
entries will be added to the first station to change its configuration into a terminal barrier and
then 12.5’ away, it will conform to the shape of the standard barrier.

Here are the Component Points that need to adjust along with their values. Remember that the
sign of the angle is due to the rotational direction from the defined baseline of the Angle-Distance
constraint. (No adjustments are required for any points where the standard barrier and terminal
barrier are the same.)
e BarTF (Barrier Top Front)
O Barrier Height In-Dist
¢ Std =2.73400

¢ Term=1.86273
O Rt_Barrier Height In-Angle

¢ Std=77-14-16.00 (1.348 Radians)
¢ Term =74-07-22.62 (1.294 Radians)
e BarTB (Barrier Top Back)
O Barrier Height Out-Dist
¢ Std=2.73400

¢ Term=1.86273
O Rt _Barrier Height Out-Angle

¢ Std=-77-14-16.00
¢ Term=-74-07-22.62

Station-wise, the transition will Start at B2 59+74.960 and end at B2 59+87.460, 12.5’ away.
13) Add the PARAMETRIC CONSTRAINT entries per the information above.

e Parametric Constraints = =

Comidor: B2-LineT Station Limits _
Constraint Label. Start: |B253+74.960 | 4]
LIEIE Sl | Bt_Bamier Height Out-Angle v Flooe
Start Value: AT — Stop: |B2 59+87.460 ﬂ =
Stop Value: T4 _|i_‘I -
Help
Cwemide Values:
Enabled Mame Start Value  Stop Value Start Station Stop Station
X Barmier Height In-Dist 1.863 2734 B2 55+74 560 B2 55+87 480
X Barmier Height Out-Dist 1.863 2734 B2 55+74 560 B2 55+87 480
X Rt_Bamier Height In-Angle 1.294 1.348 B2 55+74 560 B2 55+87 480
X Fi_Bamier Height Out-Angle  -1.254 -1.348 B2 55+74 560 B2 55+87 480
< >
Export Impaort... Dele
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14) <Close> the PARAMETRIC CONSTRAINTS When completed and review the sections.

15) As a challenge, add a terminal at the other end of this roadway, or transition the Std
barrier to a Tall at some location along this corridor.

Once that is done to your satisfaction you can:
® Go to CREATE SURFACE and create the design model.
e Once this surface is created [Close] the ROADWAY DESIGNER.
e Verify that your design surface has been created and then Save it to the module folder.
e Review the surface feature data in the FEATURE PROPERTIES to verify that it's as expected.

e Verify that the barrier Features that were created by this model are found in the design
surface. It’s valuable to be able to correlate the template point construction with the
resulting surface model features.

e Review the resulting Design surface in MicroStation any way that you feel like.
e CREATE CROSS SECTIONS for an additional review of the design surface.

View 1, Default oo =]

[ Bentley InRoads V8i (SELECTseries 2) = =

Fle Suface Geometry Drainage Suwey Evaluaton Modeler Drafiing Quantties Tools Help
<Unnamed> vEE d\¥% M- w88

a Type Active  Features DA

B-Qx-/AR] NEOWE0 I 26

PanView - =

"

] Move Camera

=28 Surfaces
=B Default
=9 1234584R og

b=, ] 123458AR fqT|

&
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OTHER DETAILS

Modifying Barrier Triangulation

The viewing done in this module has been using the VIEW COMPONENTS tool. This is the only way to
see the barrier since it’s been excluded from the surface triangulation. But what if you wanted it in
the triangulation for analysis purposes?

The Barrier component is currently set to Exclude From Triangulation. This is due to the fact that
this barrier is intended to rotate with the cross slope of the road / shoulder. During this rotation,
portions of the upper barrier may kick over the lower barrier points, creating conflicting breaklines
that may cause unpredictable triangulation. If the desire is to include the barrier in the surface for
sight visibility or hydraulic analysis, a technique will be shown to do this. This method consists of
adding strategic barrier breaklines to the surface model that will avoid breakline conflicts.

o
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v

After creating the surface with the ROADWAY DESIGNER, the FEATURE PROPERTIES command will allow
you to take specific features and include or exclude them relative to the surface triangulation. This
is done by selecting them, checking or unchecking Exclude From Triangulation, and then [Apply].

_— -]

b Feature Properties
Surface: | 12345B4R faT vl Styls Apply
Available:
Featurs:
Br_Bamier_Conc_E - Close
Name Style Description ~ i! Br_Bert DNT_E
Br_Bert_E Filter ...

Bar-AB_R Rdwy_Lane_Ln_P Created by roadway B::Bn. e DNT E _ !
Bar-BC_R Rdwy_Lane_Ln_P Created by roadway Br_Bridge_E Edit Style...
Bar-5G_R Rdwy_Lane_Ln_F Created by roadway Br Bridas P i — :
BarBB_R Rdwy_Barier P Created by roadway| Primary: New Style...
BarBCL_R Rdwy_Bamier_P Created by roadway .JH _EElln'ier_F' | List Poirtz._ |
BarTE_R Rdwy_Bamier_P Created by roadway| = d T e
BarTF_R Rdwy_Barier_P Created by roadway| O Help

Bar_ R Rdwy_Bamier P Created by roadway

Brk1_R Rdwy_Bamier P Created by roadway

BricZ_R Rdwy_Bamier P Created by roadway

Brkd_R Rdwy_Bamier P Created by roadway

Brkd_R Rdwy_Bamier P Created by roadway| Pay ltems

cL CL_Main Created by roadway T Description From Style

CL-AB CL_Main Created by roadway ﬁ

CL-BC CL_Main Created by roadway -

CL-5G CL_Main Created by roadway

Dch_L Hy_Ditch_P Created by roadway
< >

M ame Triangulation

. Feature Type: : ]

Description |Created by roadway design | Breakiine i

Parent: i’

Refresh./Display in 3-0/Plan View ,

Once these select Features have been made available for triangulation, they can be integrated

into the surface model (two of the barrier break points, Brkl R and Brk2 R, were intentionally
not included as illustrated above). Now this surface can be used for other analysis purposes. Note
that in the case of a median barrier, the CL point will also need to be excluded from triangulation.

-
B-au-| AR REHO|WEE H 9,96

o

View 1, Default

© PanView - ©

[] Move Camera

o)

Bentley InRoads V8i (SELECTseries 2) = =

e Sufacc Geomety Drinage Suvey Evaliaton Modeler Drgfting Quanities Tools Help

<Unniamed>

vEs(eNY B [%B A

Name Type Description

va[=2] ~| | Eear
S Baitb
f Baitb_begin
Jf Bartb_begin2
f Bartb_end

Vertical Alignment  B2-Line, vertical

B Sufaces| 2 Geometry || <] »

Toggles the Feature Filter Lock

o
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Overview of Sight Visibility Check

v

This section will not cover this topic in detail, and is only meant as a brief orientation to these
tools and to bring awareness to this expanded capability. These tools are relevant to this module
due to the intent to add more and more detail into the design surface, and hence make it more

valuable with these types of tools.

One reason to add the barrier into the surface triangulation is so that the SIGHT VISIBILITY tools can
provide more accurate feedback of sight lines and regions of visibility. The SIGHT VISIBILITY tools are
under the EVALUATION menu category and are an APPLICATION ADD-IN, which at ODOT should be

already toggled on.

o Bentley InRoads V8i (SELECTseries 2) - B
File Surface Geometry Drainage Survey | Evaluation Modeler Drafting Quantities Tools  Help
<Unnamed:> W = Erofile +
o %TSS Section ’ atures Deleted Total
olumes r
=-5§ Surfaces o 387 0 18819
[+-2% Default S Hydrology and Hydraulics r 0 0 0
-2 12343BAR og 'z #I Drainage Structure Analyzer. ! 0 c1a
1
12343BAR fgT % Surface Area... 0 0 0
- 12345BAR_fg2 E 0
== 1 12345BAR _fg y Sight Misibility 0
—TeoTTe —
i Range Points 4 4
{{d Triangles 2174 0 702 2376
£ Surfaces | &a Geometry | |« [ » <

Displays sight lines based on user-specified criteria

There are two SIGHT VISIBILITY tools available in InRoads.

o ROADWAY VIsIBILITY is used just to analyze the sight distance along the length of a roadway.

_— ]

e Roadway Visibility
{23 Roadway Visibility Surfaces:
b B Mame Description
ositions Defauit

------ Sight Line
12345BAR _og This is the Ex Ground...
12345BAR_faT Created from roadway..
12345BAR_fo2 Created from roadway...
12345BAR _fg Created from roadway ..

Horizontal Alignment: | g2

.

Start Station: B2 58+45 850 ﬂ
Stop Station: B2 74:89 937 ﬂ Reverse
Interval: 10.000
Sight Distance: 10.000
Relaxed Distance:  |1p.000
[]Create XML Report
Apply Preferences... Close

He:

o

aeR 4
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e The Surface Visibility tool is done for the intersection and determines the visibility from a
given point. There are three modes for this tool — SURFACE POINTS, SURFACE REGIONS, and LINE

OF SIGHT.
] Surface Visibility = =
a Surface Visibility Ohject Position
: General Morthing: 548334028 o
Jutace Forts Easting: 7585902.306
Surface Regions
g g of S| 0.000 +|

Drape Surface
Object Height:  |3.500

Symbology:
Object Name

Above Ground []
Below Ground

Apply Preferences... Close Help/

O The SURFACE POINTS mode indicates what triangle vertices can be seen from the
observation point.

O The SURFACE REGIONS mode draws lines radially from the observation point, showing
where sight is clear or blocked.

L

o
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O The LINE OF SIGHT mode shows whether sight is clear or blocked between two points.
The result of the LINE OF SIGHT tool contains a single line between two objects. The
green portions of the line represent locations that are above the surface. Red
portions represent locations that are below the surface.

Key Operational Items

There are a few things to consider if you plan to use these tools.

a. Inorder for these tools to work, you have to create a merged surface from the existing and
design surfaces. This makes sense, because the sight lines and visibility will often extend
beyond the localized design surface.

b. You'll want to add in the barrier modeling as described in the previous section since the
barriers can impact sight lines and visibility.

c. Inorder to analyze other objects, they will also need to be included in the surface by
merging or other appropriate methods.

d. Consult the ODOT HDM for appropriate sight distance and eye height values.

Conclusion

Congratulations, you have completed the module on Barrier layout using InRoads and are continuing to
expand your modeling skills with InRoads.

We leave you with our encouraging 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.

o
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