U.S. Department

Open Roads DeSig ner - of Trcnspo.rtcﬂon
Federal Highway
User Manual

Administration

Chapter 8

TEMPLATE LIBRARY

L.l E s e

e e
| e e

Syt e T B

2021 R2 Update 10 — Version 10.10.21.04 — WorkSpace 10.10V
January 2023



January 2023 2021 R2 Update 10 - Version 10.10.21.04 - WorkSpace 10.10V

Chapter 8 Template Library

This chapter covers the creation and modifications of Templates. Templates are cross-sectional elements
used in Corridor and Site Modeling.
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8A - INTRODUCTION TO TEMPLATES AND THE CORRIDOR

Corridor modeling is the foundation of modern roadway design. In OpenRoads, 3-dimensional model of a
roadway can be created and related to an existing ground terrain model. Corridor models allow the User
to visualize how a design interacts with the existing ground surface and perform useful quantity
calculations, such as earthwork cut/fill volumes and material quantities. There are three distinct parts that
makeup a Corridor: the Alignment, Profile, and Template.

Alignment: Alignments are also referred to as Horizontal ORD Elements in this Manual. Alignments are

created and edited in the 2D Design Model pul Typically, the proposed centerline of road is drawn out as
an Alignment and used as the baseline for a road Corridor model. For Alignment creation procedures, see
7D - Create Horizontal ORD Elements.

Profile: Profiles are also referred to as Vertical ORD Elements. The Profile is associated with the
Alignment and represents the vertical baseline for the road Corridor model. Profiles are created and
edited in the Profile Model EE of the Alignment. When a Profile is activated, the profile elevation
information is projected on the Horizontal Alignment to create a 3D Linear Element.

See 7F - Create Vertical ORD Elements.

Template: The Template can be thought of as the “Cross Section” or typical section for a Corridor Model.
Templates are stored in separate Template Library files outside of the OpenRoads software. Template
Library files have an .itl file extension. To create or edit a Template, a Template Library file (.itl) must be
loaded into the Template Editor. The FLH WorkSpace has an FLH-specific Template Library, which should
be used for Corridor modeling. See 8A.1 Accessing the Template Editor and Template Libraries.

Corridor: The Corridor is created by combining the Alignment, Profile, and Template. To create a
Corridor, the Template is extruded along the path of the Alignment/Profile. The Template is applied or
dropped along the Alignment/Profile at a set station interval. The space between adjacent transverse
Template Drops is filled by interpolation.

B View 2, Default [olla-E | - ===
=R~

2D Design Model @3

L PAROSD BE IS B2 PLROQDNCEGED ATXD

e

| 3D Model

-

—
Proposed ) e S Template is applied
Centerline of Road = “ B8 at each transverse
a section line

FAdeoPOEE DEE 3 LBkik Template -
B Profile Model B3 Editor  pe=
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8A.1 Accessing the Template Editor and Template Libraries

Templates are stored and organized in Template Libraries. Every project that utilizes Corridor Modeling
should have a unique Project Template Library. The Project Template Library is created by copying the
FLH Template Library into the project file directory folder. The procedure for creating the Project
Template Library is shown in 2E = Create the Project Template Library.

The FLH Template Library contains pre-made Templates and Components that can serve as a starting
point for creating Templates for the project. See 8B.2 The FLH Template Library.

Assessing the Template Editor: Templates are created/edited in the Template Editor. The Template
Editor is accessed with the Create Template tool:

[OpenRoads Modeling workflow - Corridor tab -> Create panel > Template drop-down]

e, Bxplorer k
E| Attach Tools =
Element .,

(@] Properties Selection i ™

Primary Selection

HE L = CHCR= R o C:\Users\brendan\Desktop\ORD CAD Files\id-a2157061

a OpenRoads Modeling

Home Terrain Geometry Site Layout Model Detailing Drawing Production Drawing View Drawing Stuff Annotate
ﬁ I,alq w~+ Copy Template Drop) '.f&' g 7 9@ (@ Define Target Aliasing o @ b w o
Mew MNew

Corridor Template Drop Y Transitions ~

Import IRD i v 1 &
l[III P ﬁ i+ Corridor References B Create Caloulate

-

Template Edit Edits
” Template Drop 7 | “,: Corridor Clipping ~

Create P Create Template Miscellaneous Superelevation

& Import Template
Create Template

tool = Display Template

When the Template Editor is accessed for the first time in a session, the FLH Template Library may be
automatically loaded. The file name for the FLH Template Library is “FLH.itl” — which can be identified at
the top of the Template Library List tree.

Do NOT make direct edits to the FLH Template Library. Instead, the Project Template Library should
be loaded to create and edit Templates.

To Open a Project Template Library in the Template Editor:
File > Open... > Navigate to project folder - Highlight Project Template Library (.itl) > Open

Open... Ctrl+ O

B | Create Template - O X

F] ket Add Tools Template Editor

New ‘ » Template Library: Current Template Display T
I} =8 CAWSEV Template Library'.FLH il Name: |R0ad Section with Guardrail | @Components OConstraints

Save Ctrl+5

== Foint Name List

Description: | | [ Display Paint Mames

lz Tunnel Template [ Display All Components

(=3 Civil Cells
Save As.. [Z Componerts
[Z7 End Conditions
Close [ Project Templates
[Z3 Templates
Open a
Project Template
Library

Active Template Library
Name and File Path Location
shown here

<

Library ~ Active Template

=2 oH-10a
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8A.2 Basic Parts of a Template

There are two types of geometric entities that comprise a Template - Points and Components.

8A.2.a Template Points and Components

Points: Template Points are placed and repositioned to create the desired shape for a Template. Each
Point has a set of Point Properties which are used to place the point in the desired position using
Constraints. In the Template Editor, Points appear as red, yellow, or green crosses: == 4

From the perspective of the Template Editor, Points can be thought of as Linear Elements that run in and
out of the page (or in this case: the computer screen). When a Corridor is created, a Linear Element is
created for each Template Point. Additionally, each Template Point is assigned a Feature Definition that
affects the display of a corresponding Corridor Linear Element. For more information on the Template
Point Feature Definition and display of the resulting Corridor Linear Element, see 9C = Graphical Display of
Corridor Geometry.

Components: Template Components are shapes that represent different real-world materials, such as
asphalt, concrete, and aggregate. In the Template Editor, a Component can appear as either as an
enclosed shape OR as a line vector. As shown in the graphic below, enclosed components become
Volumetric when the Corridor is created. Line vectors components become Planar when the Corridor is
created. An example of a Planar Component is the green End Conditions, which represent the cut/fill
embankment slopes.

Points and Components Interaction: The geometry of Components is dictated by the position of the
Points. Each Component has an assigned set of Points. In the Point Properties menu, the selected point is
shown as a Member of the Components it is assigned to.

NOTE: Null Points are the exception. Null Points are NOT assigned to any particular Component
and typically appears as a floating, stand-alone Point. For more information on Null Points, see
8C.1 Template Point Types and Identification.

Current Template Display

Name: |Tw0-Lane Road Template | @ Components () Constraints

Description: Tem plate Editor [[] Display Pairt Names TS 3D Design Model l':'i,_-
Is Tunnel TempToe [[] Display All Components mh s EEE =2 3

E-E- LD GoREEmE & Yg

Template Points Template Components:
Components are displayed

as either Volumetric or

Template Points:
Points are displayed as
3D Linear Elements.

Planar Elements.

Planar
Component
(Line Vector)

Volumetric

Component i
(EncFl)osed) < Nduglpo'"; it Planar ' Volumetric Template Components
- for clarity

L I I A e |
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8A.2.b Template Origin Point and End Conditions

Template Origin Point: The Template Origin Point directly follows the selected Alignment/Profile when
the Corridor is created. All other Points in the Template are positioned relative to the Template Origin
Point through geometric Constraints. For example, a Template Point that represents the edge of road may
be placed 12’ horizontally at a -2% slope relative to the Origin Point. The horizontal and slope values fully
constrains the geometric position of the edge of road Template Point relative to the Origin Point.

The Template Origin Point is marked with a magenta box. Additionally, the Template Origin Point should
be shown as a green cross — meaning the Point is Unconstrained. For more information on the Constraint
types (i.e., red, yellow, or green crosses), see 8C.6 Constraints.

End Conditions: End Condition components are positioned on the outside of a Template representing cut
and fill slopes. End Condition components are shown in green. The last Template Point in an End
Condition extends or retracts to intercept the Existing Ground Terrain Model. For more information on End
Components, see 8C.7 End Condition Template Points and 8D.7 End Condition Component Properties.

Cument Template Close
Name: Two-Lane Road Tel Te m p I a te E d i to r bnents () Constraints
Description: ; y Paint Names

ls Tunnel Template [ Display Al Components

Template Origin
Point

End Condition:
Cut

End Condition:
Fill

LI i e ]

e Alignment/Profile
e s é,‘a.e'}'—“{?wl_ﬁ_ﬁ. ty

i 1 3D Linear Element

—

| 3D Default Model "’
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8A.3 Point and Component Properties

Through the Point Properties and the Component Properties menus, the position and behavior of Template

Points and Components can be programmed. Double-click on a Point or Component to access its
properties.

8A.3.a Access Point Properties and Overview
o Method 1: Double-Click on the desired Point.
o Method 2: Right-Click on the desired Point and select Edit Point...

o Method 3: In the Active Template list, Right-Click on the desired Point and select Edit...

Cument Template Display

Close
= a Points Name: [Road Section with Guardrai | @®Components O Constraits
P + g;z: g:::_:i Description: | [ Display Poirt Names
o Diteh_Front_L 4 Iz Tunnel Templ Edit Point... o
""" I E:g:d—':mm—ﬂ Edit... Add Constraint >
+ GR_Hinge_L Delete DEL Delete Both Constraints "
..... + GR_Hinge_R Rename Delete Slope Constraint
I 22 ho Display_L Delete Vertical Constraint
----- ~+ GR_No Display_R
H 1 r~D D
< >
ftem Walue
Mame Ditch_Front_L Active POint
Feature Definition  Linear'\Modeling"T. . R
S — Properties is
Nl Poi Fal shown with a .
ot e cyan box Point Selector
Switch between Point
Properties by pressing this
< > button and Left-Clicking on
Lorary | Actve Tempite | *=hawsnu desired Point in Active

Apply property
edits to Point

Properties

Point . .
symbology ‘ Point Properties
= Point Properties

s 802 e Dtch Front L |+ [ ony Exit from Point
- [ Use Feature Name Overide:  Pay vt_Lane_Layer]1_R — Close .
Superelevation Feature Defintion: ~ Points\Lane\X5_TL Lane Line Al - 'tl’F: m?emels :
Flag < Previous withou app ylﬂg
[ Superelevation Aag
See 8C.3 Next >
Altemate Surface: Red Tops v
[End Condtion F Propertiez
Al ternate [] Check for Interception Member of: Switch bet
Surfa ce 41 Place Point at Interceptior Pavement Layer 1 W_I c € ‘I'N_een
ik adjacent Points
[] End Condition is Infinite

End Condition []De Mot Construct
Properties :
See 8C.7 Constraints

Constraint 1 Constraint 2 M em ber Of
Tipe: Horizontal » (Component)
Constraints Parent 1: Pavt_Lane_LayerTop_R ﬂ Pavt_Lane_LayerTop_R ~ ﬂ See 8C.5
See 8C.6.a
Value: 0.3333 - 0.0000 -
Constraint ezt Pavement 1 Depth v v Horizontal Feature
La bel | T Horizontal Feature Constraint Linear\ALX elements AUX_01 Constraint
See 8C.6.a.xiii 0.0000 See 8C.6.a.xiv
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8A.3.b Access Component Properties and Overview

o Method 1:
o Method 2:
o Method 3:

Double-Click on the desired Component.

Right-Click on the desired Component and select Edit Component...

In the Active Template list, Right-Click on the desired Component and select Edit...

#-{Z1 Points

=424 Components

Cument Template Dizplay Close
A | Name: |Road Section with Guardrai | @Components () Constraints
Description: | | [] Display Paoint Names

i Edit...

§ Bam Pavement Li Delete DEL
+-[_7] End Condttion Br

T et Dol Rename
£ F |
ltem Value
Mame Fill_L
Description
Feature Definition  Mesh“\Modeling*C..
Parent Pavement Layer 4
Included in Top/B... True
End Condition True
Priarity 1

£ >

Library || Active Template

~ [] Display Al Components

Active Component
Properties are slightly
bolder than adjacent
Components

Add Mew Coemponent

Template Docurnentation Link...

Check Point Connectivity...

Delete Components

Change Ternplate Origin
Delete Constraints from All Points

Edit Component... e

Apply property edits

>

Component

Component Properties

to Component

Symbology
Properties
See 8D.1

k>

Display

Mame:

[Fil_L

[ Use Name Ovenide: | Pavement Layer 1

Exit from Component

Close

Description: |

Properties without

| < Prewvious

Feature Definition:

~ nents\Pavt'X5_TC_Pavement Layer 1

applying edits

Rules
See 8D.2

Parent
Components
See 8D.3

End Condition
Properties
See 8D.7

Mest =

Display Rules: |

Parent Component:

[] Exclude From Top/Bottom Mesh

Switch between

[ Closed Shape adjacent Components

™ End Condition Froperties
Targst Type: | Terain Model « | Priority:
Tenain Model: (] Benching Count: Exclude from
Top/Bottom Mesh
Fillet Tangent Length: No Datum
and Closed Shape
Horizontal Vertical See 8D.4 and 8D.5
Ofees: 000 g et
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8A.4 Project Template Creation - Overall Workflow and Strategies

This flowchart details the THREE STRATEGIES Create a NEW Project Template Library

recommend for creating a Template. See 26 - Create the Project Template Library

;TR:LLETGY 1'; ItVIoEI.l:)y a pre-made Template from Open the Template Editor and load the

© emplate Library. NEWLY-CREATED Project Template Note: See next page
STRATEGY 2: Start with a blank Template. Library for PROS/CONS of all
Assemble the Template using pre-made Template See 8A.1 Accessing the Template Editor and three STRATEGIES
Components from the FLH Template Library. Template Libraries
STRATEGY 3: Start with a blank Template. Create Determine the Project Typical Section

a Template from scratch by using all new Template

) See 8A.4.a Project Template Considerations
Points and Components.

and Best Practice

Create the Project Template
STRATEGY 1 STRATEGY 2 - STRATEGY 3 |
Modify a pre-made Template from C!‘ea.lte from scratch by compiling and Create from scratch bY creating
the FLH Standard Template Librar modifying pre-made Template Components all new Template Points and
P 4 found in the FLH Standard Template Library Components
Identify the pre-made Template
that is most similar to desired Create a new blank Template Create a new blank Template
Project
Copy the pre-made Template into Place Pre-Made Template Components Create New Template
the Project Template Folder into new Template Components
See 8B.3 Create a New Template or See 8B.4 Place Pre-Made Templates and See 8E.7 Create New Template
Edit a Pre-Made Template Components into Active Template Components
Edit the Template as Necessary
See 8C - Template Points
See 8D - Template Components
See 8E - Creating and Manipulating Points and Components
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Template Creation Strategies

Strategy:

Strategy 1:

Modify a pre-made
Template

Assuming a pre-made Template like the project
typical section can be found, this is the simplest
method for Template creation.

The geometry is pre-configured, but Template
Points can be easily repositioned by modifying
Constraint values.

Feature Definitions and Names for Points and
Components are pre-configured. This provides
conformity with FLH drafting standards when
calculating material quantities, working with FLH
Pen Tables, and getting the corridor graphics
linework to show correctly.

Very efficient if pre-made Template is similar to
desired Project Template.

The FLH Standard Road Templates contain Display
Rules that can accommodate approaches,
intersections, and driveways. In the vicinity of
approaches, the shoulder and End Condition
(cut/fill) Components can be turned OFF.

Pre-made Templates will have to be modified to a certain
extent to meet Project conditions.

Project Template may behave unexpectedly if Point
Constraints, Symbology, and Display Rules are not fully
understood.

Pre-made Templates may have hidden Components
(Pavement Layer 2 & 3, Leveling/Milling Components).
Can be more time-consuming if pre-made Template is
dissimilar to desired Project Template.

When unwanted Points and Components are deleted, adjacent
Template Points may become Unconstrained or Partial
Constrained causing the Template to unravel.

Strategy 2:

Create a Template
from assembling

Constraints are pre-configured.

Points and Component Feature Definitions and
Names are pre-configured.

Template should behave as expectedly because it
is manually assembled by the User.

It is likely that pre-made Components will have to be
modified to a certain extent to meet Project conditions.
It may still be necessary to create Template Components

- . . . f tch if rticular C ti t found in the FLH
pre-made Less likely to have hidden or unwanted Points and Srtoanr:dsacrrjl_cibrlara particular Lomponent is not found in the
Components Components because the User selects all v

Components to add.
User has to manually set constraints and Template
Strategy 3: Template should behave exactly as the User Point/Component Feature Definitions and Names — which can

Create a Template
from scratch

expects because all pieces and parts are created
and configured by the User.

be very time-consuming.

Other Users to work on the Corridor/Template may be
unfamiliar with the Template Construction if it is dissimilar to
FLH standard road Templates.
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8A.4.a Project Template Considerations and Best Practice

The Project Template should resemble and match the geometry of the Typical Section shown in the Plan
Set. However, most roadway projects will have deviations to the Typical Section.

IMPORTANT: It is not necessary to create a new Project Template for every deviation to the
Typical Section.

Using advanced Template functionality in conjunction with Corridor Object tools (i.e., Point
Controls and Parametric Constraints), a single Template can accommodate both significant and
minor deviations to the Typical Section.

BEST PRACTICE: Use as few Project Templates as possible along the length of a Corridor. If a minor
deviation to the Template is necessary, then attempt to accommodate the Deviation with Corridor Object
tools or Display Rules. For more information on Corridor Object tools, see 9G = Corridor Objects —
Manipulation of the Corridor. For more information on Display Rules, see 8D.2 Display Rules.

8A.4.a.i Considerations When Planning for the Project Template

1. Determine the Typical Section geometry for the Project Template
a. Determine the typical pavement section and material configuration.
i. Depths of materials — such as asphalt, concrete, and aggregate.
b. Determine lane configurations and widths.
i. Determine if a fog line, curve widening, and superelevation is needed.
c. Determine Cut/Fill slopes and ditch configurations.

2. Determine what sort of MINOR deviations to Typical Section may be needed
a. MINOR Deviations may include:
i. Turn outs
ii. Roadway Width deviations, such as curve widening
iii. Superelevation
iv. Pavement depth variation
v. Steepen or flatten Cut/Fill slope, change in ditch depth
vi. Steepen or flatten an aggregate shoulder

3. Determine what sort of MAJOR deviations to Typical Section are needed
a. MAIJOR deviations may include:
i. Guardrail sections
ii. Retaining Wall sections
iii. Curb and Gutter sections
iv. Bridge Sections

MINOR deviations to a Project Template can be addressed using Corridor Object tools after the Corridor
has been created. See 9G - Corridor Objects — Manipulation of the Corridor. Corridor Object tools allow
the User to override widths, slopes, and depths for a Template over a specified station range. For
example, to create a turn out — a paved shoulder simply has to be widened over a certain station range.

MAJOR deviations require additional Template Component configurations in the road Template.
Example of major deviations include a guardrail sections or a short span of a retaining wall MAJOR
deviations are accommodated using Display Rules, Null Point triggers, and Horizontal Feature
Constraints to conditionally display (or not display) Template Components as necessary. An example of a
single Template accommodating both the typical road section and guardrail sections is shown in 8F.3
Advanced Road Template with Guardrail and Display Rules.
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8B - THE TEMPLATE EDITOR AND TEMPLATE LIBRARIES

8B.1 Template Editor Overview

Active Template
List Tab

; Template Library

List Tab

425 End Condition Branches
-+ Shdr_Outside_Layerd_L
= Shdr Outside_Layerd R

{27 Display Rules

{27 Parametric Constraints

I Atemate Surfaces

+-{Z] Point Feature Defiritions

+D Component Feature Defintions

i-[17 Superelevation Points

Ditch_Front_L
Ditch_Front_R

ExGrd

GR_Hinge_L
GR_Hinge_R
Pavt_CL_Layer1
Pawvt_CL_Layerd
Pawvt_CL_LayerTop
Pavt_ETW _Layer]_L
Pavt_ETW _Layer1_R
Pavt_ETW _Layerd L
Pavt_ETW _Layerd R

=

\ProgramData"Bentley'OpenRoads Designer

oint Name List
(23 Civil Cells
(23 Components

Description: |

. _ ’ ’
Cument Template Display Close
Name: |Two-Lane Road Template | (® Components () Constraints

Is Tunnel Teg

| [] Display Paint Names
[ Display All Companents

[ End Conditions
5 Project Templates
B Two-Lane Road Template
=9 Templates
=4 FLH Standard Templates
= New Pavement
(2 Divided
24 Undivided
Four-Lane Pavement
> Four-Lane w/Curb Type 1
== Four-Lane w/Curb Type 2
= Four-Lane w/Shoulders
»={ Four-Lane w/Shoulders & C
»={ Two-Lane Pavement
»={ Two-Lane w/ Curb Type 1
»={ Two-Lane w/ Curb Type 2
= Two-Lane w/ Shoulders
= Two-Lane w/ Shoulders & C
[ Overay & Widening

< >

Library | Active Template ‘

Preview:

Pavt_ETW_LayerTop_L v
Pt Vi S Sl
Library [§ Active Template

Click on the

Active and Library to
switch between Tabs

Point Properties

Double-Click on the a
Template Point

Active
Template =

%) Active Template
Editor Screen

Component Properties

Double-Click on a

Template Component

Add Mew Component »
Template Documentation Link... e
Check Point Connectivity...

Delete Components

Change Ternplate Origin

Delete Constraints from All Points

Edit Point...
Add Constraint »
Delete Both Constraints

Delete Slope Constraint

Delete Vertical Constraint

Delete Point

Delete From Components (Make Mull)

Test Point Controls »
Point Properties w0 Set Dynamic Origin Ctrl-D
Name: e [Pavt_ETW_Layers L o] #| [ Aeay |
[JUse Feature Name Ovemide: Pavt ETW Layerd |
S e Close Compenent Properties X
Feature Definition: ~ Pavement\X5_TL_Edge of Pavt 4 [ Previous
[] Superelevation Flag B Pavement Layer 4 ﬂ Apply
Mtemate Surface || ~ tet> L] Use Name Overtde: |Pavement Eneg) Close
vorborof Description: || ‘ pr—
Pavemert Layer 4 | Feature Definttion: ~ nents\Pavt"X5_TC_Pavement Layer 4 Temn
Display Rules | ‘ Edt..
Constraints P R Parent Component: o ﬂ
onstrai onstrai
Type: Horizortal - Vettical - [] Exclude From Top/Bottom Mesh [ Closed Shape
Parent - |pav ETW Laverl L | #| |PaviETW_layerl L | #] e e Ty L e
Select points to apply filet tangent length to: Filet Tangent Length:
Value ‘ 0.0000 | | 066ET | Name Tangent Length A 0.0000
- - Sher_Outside_Layer... 0.0000
Label: ‘ - | | o | i Apply Tangent Length
GR_Hinge_L 0.0000
[ ] Horizontal Feature Constraint LinearALX elements ' ALX_01 Pavt_ETW_LayerTop...0.0000 W
< >
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(V)

(o)

® © © ©

Current Template

Active Template
Editor Screen

Template Library
List Tab

Active Template
List Tab

Right-Click Menu

Point Properties

Component
Properties

Display Options

Template
Preview

Displays the name and a description of the Active Template.

Graphically displays the Points and Components that comprise the Active
Template. Edits to the Active Template are typically made by double-clicking
on Points and Components to alter their Properties and Constraints.

Displays all different Templates that are available in the currently-loaded
Project Template Library. The Template that is currently Active will have a
rex box next to it f=]. Double-Click on a Template in the List to make it
Active.

At the bottom of this list, click the Active tab to switch to the Active
Template Tab.

All parts of the Active Template are listed in the Active Template List Tab.
The different parts that comprise a Template include: Points, Components,
End Conditions, Display Rules, Alternate Surfaces, and Feature Definitions.

Through the Active Template List, double-click on a Point or Component to
open its properties.

Click the Library tab to switch back to the Template Library List Tab.

Right-Clicking in the Active Template Editor and Template Library List will
provide access to a plethora of manipulation tools.

The tools available through the Right-Click Menu depend on the Right-
Click location in the Template Editor.

For example, Right-Clicking on a Template Point will bring up different tools
than Right-Clicking on a Component.

Edits to a Template Point position are made from within the Point Properties.
Double-click on a Template Point to access properties.
See 8C - Template Points.

Edits to a Template Component are made in the Component Properties.
Double-click on a Template Component to access properties.
See 8D - Template Components.

Controls appearance of Active Template Editor Screen. The Display Options
are used to switch between Component and Constraint views.
See 8C.6 Constraints. Also, used to turn off Point Names display.

Templates that are highlighted in the Template Library List are shown here.
Left-Click on a Template in the Template Library List to show it in the
Template Preview. Double-Click on a Template to make it Active
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8B.2 The FLH Template Library

The FLH Template Library contains pre-made roadway Templates that can be modified to fit the project.
Additionally, the FLH Template Library contains pre-made Components, which can be assembled by
piecemeal to form a Template.

NOTE: A new FLH Template Library has been released in FLH WorkSpace 10.10.21.00V. The new
Template Library is significantly updated and reorganized when compared to the old FLH Template Library
found in FLH WorkSpaces prior to the 10.10.21.00V update. Always use the FLH Template Library
that corresponds with the FLH WorkSpace version used on the project.

WARNING: The FLH Template Library is a shared resource. Do NOT make direct edits to the FLH
Template Library. Instead, make a copy of the FLH Template Library (.itl) file for the specific project.
Before making project Templates, copy the FLH Template Library (.itl) into a project file directory as
shown in 2E - Create the Project Template Library.

The FLH Template Library is divided into three main folders:

Legacy Templates: This folder contains all Templates found in the old FLH Template Library used prior
to FLH WorkSpace 10.10.21.00V. Templates found in the Legacy Folder can be used for projects that use
the FLH WorkSpace 10.10.21.00V update and future updates.

ORD Templates: This folder contains pre-made Templates and Components. Roadway Templates are
found in the Templates sub-folder. All other sub-folders contain Components and pre-made assemblies
that can be added to the project Template or compiled to form a new Template by piecemeal.

Project Templates: This folder is intentionally empty. This folder should not be used until the Project
Template Library has been created. This folder is intended to store Templates specifical created for a
project. Templates from the other folders should be copied into the Project Templates folder before
editing.

FLH Template Library

Template Library:

33 CI\FLH_Stds-WS10.10.21.00V\Template Library\FLH.itl
"ZZ PointName List

Legacy Templates folder

Legacy Templates - -
ORD T I t f-' |d ORD Templates P0|nt Name LISt
3 Culvert
emp ates rofder DE:;Eonditions See the nEXt page
[ Existing

1 Pavement Components

1 Riprap Revetment

1 Subex

1 Subgrade Reinforcement Pre_made

&3 Templates
Two-Lane 2 Layer Road Templates

ORD Templates == Two-Lane 3 Layer

= Two-Lane 4 Layer
SUb-fOlderS »= Two-Lane Const2 Layer
= Two-Lane Const 3 Layer
= Two-Lane Const4 Layer
= Two-Lane GR 2 Layer
= Two-Lane GR 3 Layer
= Two-Lane GR 4 Layer
= Two-Lane Gravel 1 Layer
»= Two-Lane Gravel 2 Layer
= Two-Lane Gravel 3 Layer
1 walls

Project Templates folder I-PD Project Templates

| Library Active Template
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Point Name List: This list contains pre-made Point Names that were created by FLH. Each Point Name
has a corresponding Feature Definition. When manually creating Template Points and Components, a pre-
made Point Name can be selected in the Template Point Properties menu to set the Name and Feature

Definition.

Point Name List

Template Point Properties

3D Barmels 100ft Spacing
3D Barmels 50ft Spacing

3D Bamier_Jersey

30 Bamier_Jersey w/ Screen
3D Cable Bamier

3D Chan Cone 10ft Spacing
€

Linear'Modeling Traffic Control'\Barrels_100ft Spacing
LinearModeling" Traffic Control'Bamels_50ft Spacing
Linear'Modeling“Guardrail and Bamier\Bamier_Jersey
Linear'ModelingGuardrail and Bamier'Bamier_Jersey w/ Screen
Linear'Modeling“Guardrail and Banier\Bamier_Cable

Linear'Modeling Traffic Control\Cone_Channelizer_10ft Spacing
>

B Point Mame List *
Mame: | | ‘Add |
Feature: |, Linear\AUX elements\AUX_01| | rjoge
Change
Points:
Name Feature Definition

Delete

Paint Properties

Pavt ETW LayerTop R

[4

emate Suface:

Constraints
Constrai

Type: Slope

Farent 1-

[ IORPR T |

3D Bamels 100ft Spacing
3D Bamels 50ft Spacing

3D Bamier_Jersey

3D Bamier_Jersey w/ Screen
3D Cable Barmier

3D Chan Cone 10ft Spacing
3D Chan Cone 20ft Spacing
3D Chan Cone 30ft Spacing
3D Chan Cone 40ft Spacing
3D Chan Cone 50ft Spacing
30 Chan Cone 60ft Spacing
3AD E_ROW

3D Fence_Wrought_lron_4ft
3D Fence_Wrought_lron_5ft
3D Fence_Wrought_lron_6ft
3D Guardrail_Double_Sided_V
3D Guardrail_Double_Sided _V
3D Guandrail_L

3D Guardrail_R

ADP_ROW

3D Refl Post Orange

—-41MN Rafl Prct Rad

P

X

Name
’ drop-down

=

[ -]

< Previous

Neat =

straint 2
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8B.3 Create a New Template or Edit a Pre-Made Template
After the appropriate Project Template Library is loaded — Template editing and creation can begin.

In general, there are two methods to approach Template creation

1. Create a blank new template in the Project Templates folder. Components are made from
scratch or pre-made components are dropped in.
2. Copy a pre-made Template and paste it in the Project Templates Folder.

B Create Template - O
File Edit Add Tools

Template Library: Cument Template Display Close
{25 F:\ES75 Riverside Foad Improvements'dan'\RiversideRoad itf  Name: |Hiver5ide Road Typical 1 | {® Companents () Constraints
*ZZ Paint Name List N ' -
&1 vt Cete Description: | | Display Point Names
[C] Components =z Tunnel Template [] Display Al Componerts
[C3 End Conditions a Mew s Eolder
=
Template gy,

= Four-Lane Pavement Cut Ctrl-X
Riverside Road Typical 1] | o Cirl-C

TIP: New Folders can
be created within the

plates
Past e Ctrl-V .
E%Hnséinﬁfelﬂmﬁ G Project Templates folder
(1 Divided Delete Del for additional Template
oﬁ Rename F2 organization
= Four-Lane w,/Curb Ty=~1 |

»=¢ Four-Lane w/Curb Tt Set Active
= Four-Lane w.Should

»= Four-Lane w./Should Cut Ctrl-X
== Two-Lane w/ Curb T Copy % Q Ctrl-C
= Two-Lane w/ Curb T Paste -
= Two-Lane w/ Shoulc

= Two-Lane w/ Shoulc Delete Del

Owverlay & Widenin
4 d g Rename F2

<
| Library  Active Template | Structure Documentation Link...

Create a blank New Template

o In the Template Library List, Right-Click on the Project Templates folder.
o In the Right-Click Menu, create a New Template by selecting New > Template.

o Assign the Template an appropriate Name.

Copy a Pre-Made Template

o In the Template Library List, Right-Click on the Pre-Made Template to be copied.
o In the Right-Click Menu, select Copy.

o Right-Click on the Project Template folder.

o In the Right-Click Menu, select Paste.

0 Assign the Template an appropriate Name.
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8B.4 Place Pre-Made Templates and Components into Active Template

Any pre-made Template or Template Component in the Template Library List can be dragged and placed
into the Active (current) Template. A common strategy for Template creation is to start with a blank
Template and drag Components from the Template Library into the new Template.

TIP: Before placing pre-made Template Components, set the Suffix and Step Options as shown in
8B.4.a Placement Options for Pre-Made Template Components.

By Right-Clicking during Template Component placement, additional Placement Options are available:

Reflect: The Template Component is flipped around.
Mirror: Both the Template Component and a mirror copy are placed.

Set Dynamic Origin: When enabled, the Origin Point of the pre-made Template being placed
becomes the Origin Point of the Active Template.

B Create Template = X
File Edit Add Tools Double-check that appropriate
Template is Active before

Template Library: Current Template . .
(23 Civil Cells ~ Name: Riverside Road Typical 1 * d ropping in pre-made Tem plate

= [E_Elmapon_ems Descrpton: | Components
amer
[Z3 Curbs Is Tunnel Template [ Diisp gl
(£ Guardrail Widening : : Pre-Made Template
[ Medians Left-Click on Component in Component
%g‘f:da? Library List. While holding
[ Paved Ditch Left-Click, drag
{23 Pavement Component into Screen
25 Pavement Components

= Pavement Layer 1 Safety Edge
= Pavement Layer 1 Safety Edgel
avement Layer 1 Slope
(0>
»= Pavement Layer 2 Safety Edge

= Pavement Layer 2 Slope

-

— k
= Pavement Layer 2 Vertical

Reflected Template
Component
= Pavement Layer 3 Safety Edge

= Pavement Layer 3 Slope 3 i k‘ i
—_———™————— e R —
= Pavement Layer 3 Vertical

= Pavement Layer 4 Safety Edge
= Pavement Layer 4 Slope
= Pavement Layer 4 Vertical Y]

| Library  Active Template |

~  Mirrer Ctrl-M
v Reflect Ctrl-R
Cancel ESC

Set Dynamic Origin Ctrl-D

Mirrored Template
Component

Right-Click for
Placement Options

+F=haH-tE .

Preview:

Pre-Made Template Component

\ Origin Point is denoted by a Enabled

Blue Square in the Preview Placement Options
are displayed in bold

\ _r

MIRROR  REFLECT

To place a Pre-Made Template Component into the Active Templates:

o In the Template Library List, Left-Click (and hold) on the Template Component to be placed.

While holding down the Left-Click button, drag the Template Component into the Active
Template Editor Screen.

¢

If desired, Right-Click (while still holding down the Left-Click button) to access Placement
Options. Select desired Placement Options.

When satisfied with Template Component position and orientation, release the Left-Click button
to place the Template Component.

4
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8B.4.a Placement Options for Pre-Made Template Components

Before placing pre-made Template Components into the Active Template, the Template Placement Options
should be set. The Template Placement Options are accessed through the Tools drop-down in Options...

menu.

It is recommended that Apply Affixes box is CHECKED and the Suffixes are set to "_L” and *_R". Also,

ensure the Step Options are set to appropriate values.

B! Create Template "
File Edit Add Tools Sel ECt_
Template Library Template Library Organi I Tools > Optlnns. -
=y C:\ProgramDia p (8)Components () Constraints
_; Emfc:: : (] Display Poirt Names
S oepone [] Display Al Components
=] End Condi
=3 Project Te
= %;Zﬁ Template Options

Options...
Dynamic Settings

Naming Opbions
Component Seed Name

LY

Ensure the Apply Affixes
box is CHECKED.

Set the Left/Right Suffixes

—] Set the Step Options
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8B.4.a.i Point Name Organization (Affixes)

When placing pre-made Template Components, suffixes and prefixes (_R or _L) can be automatically

applied to Template Point names. The affix, _R or _L, will be automatically applied depending on the side
the Template is placed relative to the Origin Point of the Active Template. Enabling the Apply Affixes

options helps to reduce effort and time in naming Template Points.

57 Create Template Template Options x
File Edit Add | Tools R e
i i Component Seed Name:
fenpktabibaiinanEecs (O From Feature Definition Cancel
Apply Feature Name Override... @ Speciy | | o
peciry: erences...
Apply Cemponent Name Override...
Poirt Seed Name: | -
Apply Feature Definition to Points...
o -
Apply Feature Definition to Components... b Aoply Afies Prefix Sufix
Apply Alternate Surface to Points... Left: | | |_|_
Apply Superelevation to Paoints... Right: | | |_R ‘
Optiens...
Dynamic Settings Step Options
B Create Template
X [1p00 | [ooo0 | Sees: poon |
File Edit Add Tools
Template Library: Cument Template Display If the Apply Affixes bOX is
5 C:\ProgramData'Bentley'Openfoa| Mame: |Ac‘t|ve Template ‘ (®) Comporents  (C) Con checked. Prefix and Suffix
‘I g . r
== P.Ulf'ft Name List Description: | ‘ Display Point Names ; i
(21 Civil Cells are automatically applied to
= [E_Elmgon-ems 3 Is Tunnel Template [ Display All Components pre- Made Tem p lates P laced
amer . .
B2 Cuges in the Active Template
= Type 1Curb Type 1 Curb dropped into Active
Rk v} Template. Suffix is automatically
ype 3 Cu . .
] Guardrai Widening applied to Point Name Curb_Back_Top_R
[£3 Medians |
[ Misc
[Z3 Overay : 4
[ Paved Ditch automatically
[ Pavement ‘ > a pplled
[Z3 Retaining Walls
(27 RipRap
|27 Shoulders
(27 Sidewalk
(£ Site
2] SubExc
(3 End Conditions Curb” Back Bot R
=9 Project Templates
feslleaas Curb_Face_Agg Bot R Bot R
[C3 Templates - Smmm— ’
< - v
| Library  Active Template | =t S H-tOM &g >

WARNING: When the Apply Affixes box is checked, ensure that the pre-made Template Component

being placed does NOT already contain suffixes. If so, the Template Point name will contain a repeated

suffix (i.e., “..._R_R").

Template Library: Cumrent Template Display

[ Pavement
[£3 Retaining Walls

(T3 Shoulders
£3 Sidewalk
21 Site
(23 SubExc

2 End Conditions
(23 Daylight Siope
(T3 Ditch
2
24 Slope Tables Cut Slope Table

= Cut Slope Table dropped into Active

==¢ Cut Slope Table w/
=t Fil Slope Table Template already

= Fil Slepe Tablew/ | | contains _R suffix.
3=t Cut and Fil Slope Table -
3= Cut w/ Ditch & Fill Slope
= Project Templates
B Active Template
24 Templates
{23 FLH Standard Template
New Pavement
(21 Divided

23 Undivided
(23 Overlay & Widening v
< e [
Ubrary Active Template | T

Close

(3 Paved Ditch a | Name: |Acl|ve Template | (® Components () Constraints
Description: [ | Display Point Names

[C RipRap s Tunnel Template [] Display Al Components

_R_R suffix
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8B.4.a.ii Step Options

When Step Options are set at values greater than zero, the mouse-cursor will move around Active
Template Editor Screen grid in steps — as opposed to a fluid motion. This is useful when placing pre-made
Template Components and moving Template Components in the Active Template. By specifying non-zero
Step Options, the mouse-cursor will snap to the grid and other Template Points.

Template Options *

File Edit Add | Tools éqnar:q;ﬁ:r?ig::d Mame:
Template Library Organizer... (®) From Feature Definition Cancel
Apply Feature Mame Override... () Specify: T
Apply Component Mame Override... Point Seed Name: | v|
Apply Feature Definition to Points... Aoply Affies
Apply Feature Definition to Components... Prefix Suffix
Apply Alternate Surface to Points... Left: | | |_|- |
Apply Superelevation to Peints... Right: | | |_R |
Options...
Dynamic Settings R

Cursor will move
either horizontal
or vertical,
not at a slope

Cursor moves in Cursor moves in
0.5' increments in 1' increments in
the X direction the Y direction

Y direction

Slope 0.00%

X direction
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8B.5 Transfer Templates between Project Template Libraries

The Template Library Organizer tool is used to transfer Templates between two Project Template Libraries.

This could be used if a custom Template used for an old project is desired for use on a new project.

This tool can also be used to extract overridden Templates from a Corridor into a Project Template Library.

This is convenient when the Edit Template Drop tool is performed directly to a Corridor to override a

Template. Templates overridden with Edit Template Drop tool are shown in the Active Design File Corridor

list.

B ' Create Template

File Edit Add Tools

Template Library Organizer...
Apply Feature Name Override...
Apply Component Name Override..,

D

B 7 Ternplate Library Organizer

Available In:

Available In:

5 F\RiversideRoad il
*ZZ Point Name List
(3 Civil Cells
O] Componerts
[C3 End Conditions

Drag desired
- Template from
External Template
Library into Active
Template Library

EXXXALXEX

Active Template
Library

=3 F:\MaooseWilsonRoad il
“ZZ Point Name List
[ Civil Cells
[ Components
[ End Conditions
3 Project Templates
== 1:2 Ambush Rock West

1:2 Famm Accessl
1:2 Famm Access2
1:2 Lions Den

1:2 Mallard

1:2 Mimor Lake

1.2 Paved Fam Driveway

1.2 Refuge Access
1.3 Refuge
1.3 Refuge At Grade

External Template

Library

E'J Open

€ - v
Organize »
[ This PC

§ 3D Objects
[ Desktop

= Documents

A Nrwenlnade

<« 6975 Riversi.. » dgn »

Mew folder

o~

MName
|| MooseWilsonRoad.itl

LU 4

File =

Directory =

File name: | MooseWilsonRoad.itl

v i

Search dgn
=~ [ @
Date modified ™
11/3/2020 4:51 PM IT
W
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@0 Q@9

In the Template Editor, navigate to the Template Library Organizer tool from Tools drop-down.

Select the |..| button to load an External Template Library.

In the Open window, navigate to the location of the External Template Library, highlight it, and
select Open.

Do NOT select the active Template Library

In the External Template Library list, locate the Template to be transferred to the Active
Template Library. Left-Click on the Template (hold down Left-Click) and drag the Template into
the appropriate Folder in the Active Template Library List

Select OK to complete the transfer.

Corridor in Active
Design File

Awailable In:

{25 Active Design File Comidars
"= Paint Name List

= Two-Lane Road Template
= Two-Lane Road Template10/30/2020 4:30:11 PM

Overridden Templates
are shown with the
override date

Preview:
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8C — TEMPLATE POINTS

8C.1 Template Point Types and Identification

There are three Template Point types: Conventional Points, Null Points, and End Condition Points.

Conventional Points: Conventional Points are referred to as Points or Template Points in this manual.
Conventional Points are ALWAYS assigned/associated to one or more Components. Unlike Null Points,
Conventional Points CANNOT be “floating” (appear disconnected from a Component).

In a cross-sectional view, Conventional Points remain in a fixed position as determined by the assigned
Constraints. The exception to this rule is when the Point is subjected to Point Control, Parametric
Constraints, and/or Horizontal Feature Constraints. In other words: Conventional Points will hot move
from their assigned positions except when under the influence of Corridor Object tools, such as Point

Control.

Null Points: Null Points operate the same as Conventional Points - but are NOT assigned to any
Component. They can be thought of as stand-alone or “floating” Points. Null Points are commonly used
to represent features that are difficult to characterize with planar or volumetric components, such as
guardrail. Null Points are commonly used to trigger Display Rules ,which are used Advanced Template

Creation.

End Condition Points: End Condition Points are ONLY found on End Condition Components. End
Conditions Points have the ability to adjust position to intercept the intended End Condition Target. The
most common End Condition configuration is Cut/Fill Points seeking out the Existing Ground Terrain Model.

The types of Targets available are as follows:

Terrain Model: The End Condition Point will intercept and be placed on the active Terrain Model.
This is the default Target for End Condition Points in the FLH Template Library.

Elevation: The End Condition Point will extend or contract to terminate at a set elevation.

Linear Element: The End Condition Point will adjust to intercept an ORD Element placed in the 2D
Design Model 21. An example would be manually creating a ditch alignment and profile. The End
Condition Point will seek out the ORD Element representing the ditch.

NOTE: NOT all Points in an End Condition
Component will seek out a target (i.e., the
Existing Ground Terrain Model). End Condition
Points will only terminate at a Target if the
Check for Interception and Place Point at
Interception boxes are CHECKED in the Point
Properties box. If these boxes are UNCHECKED,
then the End Condition Point will behave similarly
to Conventional Points.

For a detailed explanation of each End Condition
Property, see 8C.7 End Condition Template
Points.

End Condition Point Properties

Point Properties x

h | #| Apply |

Use Feature Name QOverride |SIope_Stake_FiII_P |

Name: [Slope_Stake_Fill 1:3_R

Close

Feature Definition: ~ \Template Points\Grading\XS_TL_Fill :
< Pravious
[ ]Superelevation Flag

Next >

Alternate Surface: | —
End Condition Properties |

Member of
Fill 1:3_R

[] Check for Interception

Place Point at Interception

["]End Condition is Infinite

[]Do Not Construct
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Template Point Type Identification

Conventional Point Properties

Null Point Properties

End Condition Point Properties

Point Properties

Name:

X
V‘ﬂ | Apply

Pavt CL_Layerl

[JUse Feature Mame Qverride

Pavi_CL_Layerl

Close
Feature Definition: ~ Points\Geometry\XS_TL_Centerline 1
< Previous
[ ]Superelevation Flag
Next>
Alternate Surface w
Member of:
Pavement Layer 1 I
Pavement Layer4
I
Constraints
Constraint 1 Constraint2
Type Vertical =~ Horizantal -
Paremtl:  [pavicLLayer] CONVENtional Points will +]
always be Member of
Value: -0.3333 one or maore Components —| -
Label:

|F‘avemem‘| Depth

[IHorizontal Feature Constraint

Linear\AUX elements\AUX_01

Point Properties

X
"| + | Apply

Name
[JUse Feature Name Override:  ExGrd Close
Feature Definition: ~ e Points\ExistiXS_TL_Centerline Exist ;
< Previous

[ ]Superelevation Flag

Next >
Alternate Surface: | ~

Member of:

Null Points are
NOT Member of
any Components

Constraints

Constraint 1 Constraint2

Point Properties

X
¥ | #| Apply |

Name: [Slope_Stake_Fill 1:3_R
Use Feature Name Override: |S|ope_Stake_FiH_R | Close
Feature Definition: ~ \Template Points\Grading\XS_TL_Fill
<Previous
[1Superelevation Flag
Next >

> |

End Condition Properties
Check for Interception Member of

Fill1:3 R

N

Place Point at Interception
[]End Condition is Infinite

[1Do Not Construct

End Condition Points can

only be Member of End
Condition Components

Constralats
Constraint 1
Type: L

End Condition Properties
are not found with
Conventional and Null Points

| Layerd R w ﬂ Shdr_Outside_Layerd R v ﬂ

|-200000 IE

~

Type: Horizontal b Project T
Parent 1: Pavt_CL_LayerTop ~ ﬂ Any Direc
Value |D.DDDD ‘ = |<Active>
Label: | v ‘ |

I:‘ Horizontal Feature Canstraint: LinearlAUX elements|AUX_01

‘rmm o | V‘

IHerizontal Feature Constraint

LinearAUX elements\ALX_01

Current Template Display

Name |Two-\ = maciad | (® Components () (lnstraints
- Conventional .

Description: | Points | [ IDisplayPoif Null Points

Is TOAnerremp

Conventional
Components

|| Display All Compone

End Condition
Components

Close

End Condition
Points
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8C.2 Point Feature Definition and Name Properties

When the Corridor is created, a Point’s Feature Definition and Name affects the display of the

corresponding linear element in the 2D 21 and 30 Design Models. For a detailed explanation of the
display of Template Points/Linear Element after Corridor creation, see 9C = Graphical Display of the
Corridor Geometry.

oFeature Definition: The Feature Definition assigned in the Template Point Properties determines

the Feature Definition of the corresponding Linear Element in both the 2D @1 and 3D ™ Design Models.
The Feature Definition sets the Level, Color, Line Weight, and Line Style.

The Feature Definition for a Template Point determines if a 2D Complex Element is created. All Template
Points will generate a 3D Linear Element in the 3D Design Model %. However, only a few Feature
Definitions will generate a 2D Complex Element in the 2D Design Model 21. For more information, see
9C.4.a Effect of Feature Definition and Feature Name for a Complex Element.

oName: The Name is used to identify a Template Point. Every Point in a Template MUST have a
unique Name.

Naming Requirements: Each Template Point must contain an appropriate suffix (_L, _R, or _CL):

_L = left of Template Origin _R = right of Template Origin _CL = in line with Template Origin

The Name of a Template Point should be logical and but descriptive. An example of an appropriate name
is Pavt_Outside_Layerl_R. This name describes the material (Pavt), horizontal position (Outside), vertical
position (Layer 1), and the side it falls on (_R).

°Use Feature Name Override: When this box is checked, the Name is overridden to whatever is

typed into the Use Feature Name Override box. The Feature Name Override is used to give multiple
Points the same Name, which has a significant effect on how Template Points are joined together when
the Corridor is created. For more information, see 9C.4.a.ii Effect of Template Point Name Overrides on
Corridor Complex Elements.

Name Overrides must be applied to all

End Condition Template Points to be m Narme.
. . . ame: |Pav‘t_CL_Layer‘I v| ﬂ Apply
displayed in the 2D Design Model . = -
. i [JUse Feature Name Override: Pavt_CL_Layer T
correctly. For more information, see 8C.7.b . : :
- - Feature Definition: ~ Points\Geometry\XS_TL_Centerline 1 5
Feature Name Override Convention for End EE— N 8 Erosion Control
i, H Existin
Condition Points. Alternate Surface: Wi Geomfrphohgy
-{21 Guardrall and Barrier
-2 Hydraulics
{21 Median
[ Miscellaneous
23 Modeling
-1 Fence
{77 Guardrail and Barrier
/23 Template Points
Constraints 8 ,;sphalt
: arrier
o . Constrai & Base
ype: Vertical {1 Bridge
Parent1- --[C1 Channel
Pavt CL_LayerTg & Curb J
21 DNC
. --[2] Ditch
Value: 03333 B Exist
Label: Pavement 1 Dept @ Geometry
@ XS_TL_CL/BL - Proposed
|:| Hornzontal Feature Constraint: X5_TL_Centerline
ey _TL_Centerline 1§
EI - R, . . -
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8C.3 Superelevation Flag

When the Superelevation Flag box is CHECKED, the Template Point is eligible for rotation in superelevation
applications. See Chapter 10 — Superelevation. The Point will not be superelevated until the processes in

Chapter 10 are performed.

NOTE: Typically, the Superelevation Flag box is checked only for the Pivot and Superelevation Points
needed to define a Superelevation Lane. See 10A.1 Superelevation Lanes and Superelevation Flag. Do
NOT place the Superelevation Flag on Points other than the Pivot and Superelevation Points.

WARNING: The Constraints of adjacent Template Point should be understood and considered when
applying Superelevation Flags. Always predict how adjacent Template Points will react when a Point is

superelevated. Inciteful

TIP: The Test Point Control - Test Vertical Point Control tool can be used to simulate Superelevation
application within the Active Template Editor Screen. Right-Click directly on the Superelevation Template
Point and select: Test Point Control - Test Vertical Point Control.

Point Properties X
Mame: |Pavt_Lane_L,ayerTo|:-_Ll V| ﬂ I Apply |
[[] Use Feature Name Ovenide: Pavt_Lane_LayerTop_L Close
Feature Definttion: ~ + Points\LaneX5_TL_Lane Line A -
< Previous
n Superelevation Flag I
Next >
Altemnate Surface: | -
Member of:
| Pavement Layer 1 |
Constraints
= Constraint 2
IMPORTANT: All Pivot Points and Horizontal v
Rotation Points must have the +|  PavCllaeTor v 4
Superelevation Flag box checked.
e 0T =| [+12.0000 ||
Label: |Pa\rement Slope_L v| |Pa\rement Width_L v|
[[] Horizontal Feature Constraint LinearsAUX elementsALX_01

Superelevation Lane

Asphalt Shoulder

Superelevat

Rotation Point
Rotation Point /
Pivot Point

d=hoH-tE M & g

ion Lane

Pivot Point /
Pivot Point

Superelevation Lane

Travel Lane

Superelevation Lane
Asphalt Shoulder

Rotation Point

Pivot Point /
Rotation Point
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8C.4 Alternate Surface

The software automatically creates a Top and Bottom Mesh from a Template. As shown in the graphic
below, the Top Mesh is comprised of the string of Points that traces the top surface of the Template. The
Bottom Mesh traces the bottom surface of the Template. Creating proposed Terrain Models from the Top
and Bottom Mesh is shown in Chapter 22 - Proposed Terrain Model Creation.

The Alternate Surface property allows the User to specify a custom string of Points to create an Alternate

Surface Terrain Model. An example of a custom string of Points is shown in the graphic below. The Points
that comprise the top of the aggregate Component (or "Red Tops” Layer) are strung to together to create
a custom Terrain Model, which could be used in construction staking.

The process for establishing Template Points to be included Alternate Surface is shown in the graphic
below. For an example workflow on creating an Alternate Surface, see 22C - Alternate Surfaces
(Intermediate Layers).

NOTE: The Alternate Surface Terrain Model will not be created until the Create Corridor Alternate

Surfaces EL tool is used.

Current Template Display oK
Terrain Model for "Red Top" || ®Componens O Consuaims
C |
Layer can be created using [ Cevioutioves -
the Alternate Surface property Top Mesh

(Creates the Finished
Grade terrain model)

Aggregate
Component

Bottom Mesh
(Creates the Subgrade
terrain model)

P g >
Point Properties X Point Properties X
Name Pavt_CL_Layer1 v ﬂ | Apply I Name Pavt_ETW_Layer1_R v ﬂ | Apply |
[[] Use Feature Name Ovenide: ¢ avt_CL_Layer1 Close [[] Use Feature Name Ovenide: F avt_ETW_Layer1_R Close
Feature Definition v nts\Geometry\XS_TL_Centerine 1 | _ E— Feature Definition v Pavement\XS_TL_Edge of Pavt 1 | _ Previous
I EP e = [ Superelevation Flag
Altemate Suface: Red Tops| v et > Attemate Surface: et >
Member of W
Pavement Layer4 Pavement Layer4
Pavement Layer 1 Pavement Layer 1
To define the FIRST Template For all other Template Points to be
Point to be included in the P included in the Secondary Surface, |,
Alternate Surface, manually |} v select from the drop-down. v
type in the desired Name for |o tayerep  ~ +| Hop R | +]
the Alternate Surface Do NOT type in the Secondary
Vale: 10,5000 TT=T [0.0000 IE Surface Name again. =
Label |Pavement 1 Depth ~ Label” lPavemem 1 Depth |
] Horizontal Feature Constraint Linear\ AUX elements\ALIX_01 ] Horizontal Feature Constraint Linear\ ALUX elements\ALIX_01
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8C.5 Member of (Point Property)

The Member Of box displays which Template Component(s) that a Template Point belongs to. A
Template Point can be "Member of” multiple Components if the Components share a common edge. The
“Member of” box is for information only and cannot be altered directly in the Point Properties menu. To
insert or delete a Template Point from a Component, see 8E.1 Insert a Point into a Template Component
and 8E.3 Delete Template Point.

Current Template Display Close
Mamea Two-Lane Road Template (@) Components (") Constraints
Description [ Display Point Mames

[ Display All Components

Pavement Layer 1
{Component)

Pavement Layer 4
(Component)

=t S d-lDa + g 5

Point Properties =

[ |Use Feature Name Overide

Close
| Feature Definition: v Points\Geometry\XS_TL_Centerline 1 -
| < Pravious
[ ]superelevation Flag
MNext >

Allemale Surface N

Member of

Pavement Layer1 Tem |ate
Pavement Layer 4 i
Components

Constraints

Constraint 1 Constraint 2
Type Vartical o Horizontal e
Parent 1: Pavi_CL_LayerTop o ﬂ Pavi_CL_LayerTop e ﬂ
Value: 03333 = 0.0000 =
Label Pavement 1 Depth " e
|:| Hornzontal Feature Constraint LinearlAUX elementslALX 01
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8C.6 Constraints

Constraints set the position of a Template Point. A Template Point needs TWO defined Constraints to set
the position. When a Template Point is Fully Constrained, the Point will be shown as a Red Cross in the
Template Editor.

Template Grid: The Template Grid operates as cartesian coordinate system. The Template Origin sets
the (0,0) point of the Template grid. Coordinates located to the left and below the Template Origin are
considered negative.

Template Point Constraints

Constraint Identifier: Description:

l e Two Constraints defined. Position in the Template Grid is fixed.
e All Templates Points should be Fully Constrained.

Fully Constrained

e One Constraint defined. Position in the Template grid is partially
fixed.

Partially Constrained e The Point is not geometrically defined in the Template grid.

' e Resolve all Partially Constrained Points to be Fully Constrained -
before use in Corridor Modeling.

e No Constraints defined.

+ e Resolve all Unconstrained Points to be Fully Constrained, before use
in Corridor modeling.

e EXCEPTION: The Template Origin Point should be Unconstrained.

Unconstrained

Constraint Types and Parents
A Template Point is positioned relative to one or more Parent Points. The position of a Point is determined
by the selected Parent point and Constraint Type.

In the simple example shown below, the Edge of Pavement_L point is defined by the Horizontal and
Slope constraint types, which are relative to the Template Origin point (parent).

Constraint 1: the point is set Horizontal (Type) to the Template Origin (Parent 1) at -10 feet (Value).
Constraint 2: the point is set at Slope (Type) to the Template Origin (Parent 1) at +2.00% (Value).

Point Properties X

Name - ﬂ | Apply |

[JUse Feature Name Override:

Edge of Pavement_L
Display
| (@ Components (O Constraints

Feature Definition ~ oints\PavementXS_TL_Edge of Pavt Eoss

I:‘Supere\evatlon Flag

| [ Display Paint Names
-10 Feet
(Constraint 1)

Alternate Surface w

nnel Template All Components

Member of

Pavement Layer_1

Constraints

Constraint 1 Constraint 2
Type: Horizontal v Slope v T lat
e— —— emplate
Parent 1: Template Qrigin Template Origin Orng}ln

(Parent 1)

Value: |-10.0000

Label: | V|

D Horizontal Feature Constraint
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8C.6.a Constraint Types

8C.6.a.i None - No Constraint is defined. Template Points containing this Constraint Type will be

Partially Constrained or Unconstrained "¥.
Constraints

Type: None

Constraint 1

[] Horizontal Feature Constraint

Constraint 2

MNone

Horizontal
Vertical
Slope
Vector-Offset
Project To Surface
Project To Design
Horizontal Maximum
Ll Horizortal Minimum
Vertical Maximum
Vertical Minimum

8C.6.a.ii Horizontal - The Template Point is fixed at a specified Horizontal distance from the Parent
Point. Requires a Parent Point and horizontal distance Value.

15 Feet
Horizontal

Point is Partially
Constrained. An
additional Constraint
is needed to locate the
vertical coordinate

L

=]

£

[] Hodzortal Feature Constraint

>

Paint Properties x
o | Hame [Forcrer Eoc] | 4| Croey ]
[] Use Feature Name Cvemide Close
Feature Defirdion w g'\Pavemert'X5_TL_Edge of Pavt P
[ Superslevation Aag
Nt »
Atemate Suface v
Constraints
Constraint 1 Constraint 2
Type Horzontal w Nene ¥
Parert 1 Road CL w ﬂ
avement Edge Value 15,0000 =
Label v

The Horizontal Constraint type is used when the Point position is fixed in a horizontal position relative to a
Parent Point. Example use of the Horizontal Constraint use in a Road Template is shown below:

Parent Point

Horizontal

Constraint Value

Horizontal = 12’

Point Containing
Horizontal
Constraint

IConstraint Direction Key ]
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8C.6.a.iii Vertical - The Template Point is fixed at a specified Vertical distance from the Parent Point.
Requires one Parent Point and a vertical distance Value.

Point Properties ¥
| Name: [Faveneni Eicd <]+ ]
[[] Use Feature Name Ovenide: Pavement Edge Close
R il Feature Definition: ~ g\Pavement'\¥S_TL_Edge of Pavt )
avement Edge < Previous
N [] Superelevation Flag
Neat >
Altemate Surface: —
Constraints
+ 1 . 5 Feet Constrairt 1 Constraint 2
Ve rt | ca | Type: Vertical v None w
Parent 1: Road CL w ﬂ
Walue: | 1.5000 | -
Label: | - |
[ Horizontal Festure Constraint Linear\AUX elementstALX_01
[ v =
F=hoH- B M g >

The Vertical Constraint type is used when the Point position is fixed in a vertical position relative to a
Parent Point. Example use of the Vertical Constraint use in a Road Template is shown below:

e e —_-_______———-———-—_________
R o —_—
- .\
SRS |/ crtical = 0.3333'
_—
Parent Point Point Containing
_ Vertical .

Constraint

Vertical
Constraint Value

Constraint Direction Key
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8C.6.a.iv Slope - The Template Point is fixed along a specified Slope vector from the Parent Point.

Requires one Parent Point and a Slope Value in percentage form.

Point Properties
o oo e 04l Ca]
[l U Feature Mame Ovemide: Close
Feature Defintion « s\Pavement\XS_TL Edge of Pavt |
[] Superslevation Flag
Meat >

Aternate Suface

Constraints

Canstraind 1 Consiraint 2
Type Shpe - Mane v
| Paertl  [Roadcl -+

Parert 2 n

Valuoe: 100.00 =

Labed

] Horizontal Featune Constraint

= oN-IO M - b g a

X |

Example use of the S/ope Constraint use in a Road Template is shown below:

Slope = -2.0% Slope = -25.0%

e e -

_----_______J
_——m

Slope = +33.3%
Slope = -33.3%

= S H-LE e o g n
Parent Point |H B | point Containing
Slope
Slope Constraint Constraint

Value

Constraint Direction Key
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8C.6.a.v Vector Offset - The Vector-Offset constraint is very common in FLH Templates and is one of
the few constraint types that use TWO Parent Points. In its simplest and most common use, the Vector-
Offset is used to place a Point along a vector that is defined by two Parent Points (Offset Value = 0). If
the Offset is a non-zero value, then the Point will be placed on a parallel, offset vector. Negative Offset
values place the Point to the /eft of the parent vector. Positive Offset values place the Point to the right.

Vector formed by
Parent 1 and Parent 2

Vector formed if
Value is set to -0.5

Point will be placed
along this vector if
Parent 1 Value is set to 0.0.

\Pr‘_‘lr ent 2

Jector-Offset Point OFF

_;;f ector-Offsat Poimt

L L | R 3

Point Properties

Name: [Vector-Offset Poirt] V| % Apply |
[ Use Feature Name Overmide: ectorOffset Point Goae
Feature Defintion: ~ g\Pavement'X5_TL_Edge offavt -
< Previous
[] Superelevation Flag
Mext =

Altermate Surface: / v |

Constraints

Constraint 1 Constraint 2
Type: Vector-(ffset Vector-(ffset ~
Parent 1: Parent 1 Parent 1 bt

Parent 2: Parert 2 Parert 2
[ value: | Jo0000

Label: | - | | v |

[] Horizontal Featurs Constraint Linear\AUX elementshALIX_01

See the next page for an example use of the Vector-Offset Constraint Type.
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The Vector-Offset constraint is commonly used on the Hinge Point of a road template. The Vector-Offset

constraint allows the Hinge Point to remain

Vector-Offset and Slope
Constraints are used to place the

in the intended position, even when a road is superelevated.

Hinge Point at a -25% slope from
the Edge of Road Point AND in line
with the points on the bottom of
Aggregate Component.

The Hinge Point will remain in the
intended position even when the
road is superelevated.

F=AoH-tO e b

Display Close
(@ Components () Constraints
[ 1Display Paint Names:

[ ] Display All Components

Edge of Road
Slope
Parent Point

Vector-Offset
Parent Points

Point Properties

Mame:

[ ]Use Feature Name Override:

Feature Definition:

[ ]Superelevation Flag

Alternate Surface:

x
Pavt_EOP_Layerd_F| ] # Apply Hinge Point
Pavt EOP_Layerd R Cloe properties
~ e Points\Subgrade\XS_TL_Subgrade < Previous
MNext >
S

End Condition Properties

[] Check for Interception Member of

Cut151_R
Place Point at Interception CEt‘I:‘I.S_FE

Cut1:1_R

Cut1:2.5

Cut1:2

Do Mot Construct
[ ] Do Mot Construc Cutl w0
Constraints
Constraint 1 Constraint2
Type: Slope o Vector-Offset e
Parent 1: Pavi_EOP_Layer3 R w ﬂ Pavi_Lane_Layerd_R ~ ﬂ
Parent2: D Rollover Values... Pawvt ETW_Layerd R ~ ﬂ
Value: -25.00% |[= |0.0000 |[=
Label: |F’a\ft Foreslope_R W | | ~ |
D Horizontal Feature Constraint: Linean ALX elements\ALX_01
0.0000
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8C.6.a.vi Project To Surface - The Template Point is automatically placed on the surface of a Terrain
Model.

WARNING: Do NOT use this Constraint Type with End Condition Points. Project to Surface functionality
is inherently built into End Condition Points when the Place Point at Interception box is checked. See
8C.7.a End Condition Point Properties.

In FLH Road Templates, the ExGrd Null Point utilizes this Constraint Type. The ExGrd is used to show the
existing ground elevation in Cross Section Production. See 16H.4 Existing Ground Elevation Label
("Original Grnd”) is Absent.

This Constraint Type could also be used in creation of advanced templates to model retaining walls or sub-
excavation.

This Constraint Type does NOT require Parent Points but requires a precursor Constraint to determine the
direction which the Template Point should be projected in order to intercept the Terrain Model surface.

See the next page for an example use of the Project To Surface Constraint Type.
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ExGRD projection location if

Current Template Constraint 1 = Horizontal oK
Name: Two-Lane Road 7§ And () Constraints
Cancel
Description: i i = N
[ ] Direction = Any OR UP "= | Pavement CL Layer Top
ls Tunnel TemprEme Bl

i (Parent Point)

ExGrd projection location if
Constraint 1 = Horizontal
CL LayerTop

=
and gyerfopt— ~ §a‘v‘l Shdr EQP_LayerTop R

Direction = Down Bedyard et —  ————__ SEBHEORsuiwdiayET R

. . . . __ ___Pavt CL Layerd
(No Solution. Point remains in P m e —— SN By dide Layerd R
default location)
TR . Example Existing Ground

i C ~ (Active Surface)

Py ExGrd projection location if
Constraint 1 = Vertical
AND

Direction = Left

Constraint 1 = Vertical
AND
Direction = Any OR Right

T
Point Properties x Point Properties X
T Ess V] 4| o] Name: ExGrd v] | ooy |
[ Use Featurs Name Ovemide: | EuGrd Close [[] Use Feature Name Ovenide: |ExGrd Close
Feature Definition: ~ sints‘\Exist'\X5_TL_Centerfine Exist - Feature Definition: ~ sints\Exist\X5_TL_Centerline Exist -
< Previous < Previous
[ Superelevation Flag [ Superelevation Flag
Next = Mext =
Altemate Suface: " Altemate Surface: —
Member of : Member of:
Constraints Constraints
Constraint 1 Constraint 2 Constraint 1 Constraint 2
Type: "Horizontal | I Project To Surface v Type: Vertical v I Project To Suface ~
Parert 1 Tpavt_CL LayerTop | ﬂ Any Direction ~ Parent 1: Pavt_CL_LayerTop ~ ﬂ Any Direction ~
Ay Direction
Down
Value: [0.0000 |[=]  [<Active> v] Value: [-3.3000 |[ Iﬁ?ﬂm
Ig
Label: | - | | - | Label: | - | Up
I Herizontal Feature Lonstraint Linear\AUX elements ALX_01 [ Horzontal Feature Constraint Linear\AUX elements\AUX_01

In the graphic above, the ExGrd point has a Horizontal Constraint 1 with a value of 0.0000 in relation to
the Pavement_CL_LayerTop (parent point). This means the ExGrd point is ONLY free to move in the
vertical direction when seeking the surface. NOTE: Left and Right options for the Project to Surface
constraint have no effect when the Horizontal position of the point is constrained.

When the Constraint 1 is changed to Vertical with a value of -3.300 in relation the parent point, then the
vertical datum for the ExGrd is locked and the point can only move in the horizontal direction when
seeking the surface.

NOTE: If the Point CANNOT find a solution, given the specified terrain model and direction, the Point will
remain in its default position in the Template.
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8C.6.a.vii Project To Design - This Constraint Type is similar to Project To Surface, except the
Template Point is automatically projected to the surface of a Template Component. This Constraint type
could be used in advanced template creation to model roadway sub-excavation.

Similar to the Project To Surface constraint type, a precursor Constraint is required to determine the
projection direction.

NOTE: If the Point can NOT find a solution, given the specified terrain model and direction, the Point will
remain in its default position in the Template.

Project to Design - Closest End Condition
Pavt CL_LayerTop

ST L Pavl LA SNdr_EOP_Laye
T SesnEORetipdliy@n R

Pavt CL_Layerd

— Shdr BB Ly iiiae
— M sk The point will project

. to whichever End
| Condition is solved by

g - : : Corridor
ExGrd Projectto Design

Point will project from
parent at a Slope of 0% to
the Closest End Condition

on the right

F=hoH-tO M

Point Properties X
Name: Project to Design v | ﬂ | Aoty |
[[] Use Featurs Name Ovemide: | Project to Design Close
Feature Definition: ~ Joints\Subex'¥S_TL_Subex_Exc1 '
< Previous
[ Superelevation Flag
MNext =

Altemate Surface: -

Constraints

Constraint 1 Constraint 2
Type: Slope ~ Project To Design ~ ey
rojection

Parent 1: ExGrd w J l Closest End Condition I _|2

Parent 2: O Rollover Values oS

Value: |.[:-.DD3—; | = |4D.DDDD

Label: [ V] The Value determines the maximum

[ Horizontal Feature Constraint LinearALIX elements ALX_01 d istance FD r p roj ection. A pDS itive

Value will project to the right. A
negative Value will project to the left.

In the example shown above, the Project to Design point has a precursor Constraint of 0.00% from the
Parent Point. This means the Project to Design Point can be placed anywhere on the 0.00% slope vector
from beginning at the Parent Point. Constraint 2 specifies that the Project Type is to the Closest End
Condition.

Also, the Value for Constraint 2 is set at +40.0000. This will allow the point to search for an End
Condition Component in the positive direction (to the right) for a maximum distance of 40 feet. The Value
provided under Constraint 2 also specifies the maximum distance the point will search for the End
Condition.
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Project to Design — Closest Component

The example below shows how Project To Design constraint with the Closest Component Projection Type

can be used to model excavation behind a retaining wall.

———

Nearest Component :

Point will project from
Parent at a Slope of -100%
to the Closest Component

on the Right

= e P IR >
Point Properties >
Name: [Projectto Design o] #| [y ]
[] Use Feature Name Ovemide: Project to Desigr Close
Feature Definition: ~ Jaints\Subex'¥S_TL_Subex_Excl )
< Previous
[] Superelevation Flag
MNesxt =
Altemate Surface: -,
Constraints
Congtraint 1 Constraint 2
Type: Slope ~ Project To Design ~ Broiecti
rojection
Parent 1: Fw_Excavation ~ ﬂ | Closest Component | H -|J e
Parent 2. [] yP
Value: |-100.00% |[=] [50.0000 |
Label: | iy |
[] Harizortal Feature Constrairt Linear'ALIX elementstALX_01
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8C.6.a.viii Horizontal Maximum - This is an advanced Constraint Type, requiring TWO Parent
Points. The Template Point will be horizontally offset relative to one of the two Parent Points. The Parent
Point that is used depends on which Parent has the larger horizontal coordinate value (further to the right
in the grid).

This Constraint is useful in building conditional templates - if one of the two Parent Points is subjected to
Point Control, Parametric Control, Horizontal Feature Constraint, or any other means of external template
point manipulation.

Parent 1 Parent 2

Parent 1 horizontal
coordinate value is
increased larger than
Parent 2. Child Point is
automatically repositioned

Point Properties *

Name: o] A [y |

[[] Use Featurs Name Overide: | Horizontal Maximum

Close

Feature Definition: w \
L orizontal Maximum satr eiiniion R Rl e

[ Superelevation Flag

to honor the constraint. +0.5000 Atemate Suface. — =
Horizontal Offset Canstaints
! U [ . . hd Constraint 1 Constraint 2
R Type: Horizortal Maximum v None v
~ | Parent1: Parert 1 - ﬂ

Parent 2: Parent 2 v A -

. J Horizontal
Parent 2 Parent 1 e
T—— = Offset Value

[]Horizontal Feature Constraint Linear'ALIX elements \ALX_01

m Point will be positioned +

0.5000 horizontally of the
Horizontal Maximum Parent Point with |arger

horizontal coordinate
+0.5000
Horizontal Offset

F=AoH-tOMo b g ] . >

8C.6.a.ix Horizontal Minimum - Operates the same as Horizontal Maximum, except the Parent Point
with the smaller Horizontal Coordinate value (further to the left in the grid) will define the offset origin of
the Template Point.

8C.6.a.x Vertical Maximum - Operates under the same principals as Horizontal Maximum. The
Template Point will be offset vertically from one of two Parent Points — whichever Parent having the larger
Vertical coordinate Value (further up in the grid).

8C.6.a.xi Vertical Minimum - Operates under the same principles as Horizontal Minimum. The
Template Point will be offset vertically from one of two Parent Points — whichever Parent has the smaller
Vertical coordinate Value (further down in the grid).
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8C.6.a.xii Angle Distance - The Angle Distance Constraint Type is unique because it does NOT need
to be paired with a Constraint 2. By itself, the Angle Distance Constraint Type provides enough
geometrical information to Fully Constrain a Point.

The Angle Distance Constraint is commonly used to create a properly configured Pavement Safety Edge.
With the Angle Distance Constraint, the Pavement Safety Edge slope is maintained, even when the road is
superelevated See 8F.2 Simple Road Template for Superelevation and Safety Edge.

This Angle Constraint Type requires TWO Parent Points, an Angle Value, and Distance Value.

A directional vector is determined by Parent 1 and Parent 2. The vector direction is from Parent 1 to
Parent 2. The Angle Value is relative to the Vector. A POSITIVE Angle Value will place the Template Point
COUNTER-CLOCKWISE to the vector. A NEGATIVE Angle Value will place the Point CLOCKWISE to the
vector.

The Distance Value is measured from Parent 1 location and is projected from the Angle.

Direction of Vector
[:EI:!&[IEI is from

Parent 1 to Parent 2

_F;'JI’I'_?I'IE 1

Parent 2
Distance is Angle Value
relative to is relative to
Parent 1 Direction of Vector
= ot E Mo g —

Point Properties >
= [ingi Dstance ]+ e ]
[ Use Feature Name Overmide: Angle Distance ose
EoEerT o ~ g\Pavement'X5_TL_Edge of Pawt < Previous

[] Superelevation Flag
Next =

Altemate Surface: - |
Constraints
Constraint 1
Type: Angle Distance v Distance
Parent 1: Parent 1 - ﬂ
Parert 2: Parent 2 |
Value: |-30.0000" |[= =

Label: R. v | l V

[] Horizontal Featurs Constrair An g le Linear'AUX elements'\AL¥_01
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8C.6.a.xiii Label -The Label box works in construction with the Parametric Constraints tool. See

9G4 Parametric Constraints. When a Label is defined for a Constraint, the corresponding value of the

Constraint can be modified over a certain station range with the Parametric Constraints tool.
To Create a Label - simply Left-Click in the Label box and type in the desired Label name.

Once a Label has been created, it will be shown in the Label drop-down list. Previously-created Labels can
be assigned to any Constraint within the Template.

WARNING: Labels should NOT be mixed between different Constraint Types. For example, do NOT assign
a Horizontal Label to a Slope Constraint.

Point Properties X
Name: Shdr_EQP_LayerTop R v 4 Apply
[ ]Use Feature Name Override: Shdr_EOP_LayerTop_R T
Feature Definition: ~ Points\Shoulder\XS_TL_Edge of Shid ,
< Previous
[] Superelevation Flag
MNext =
Alternate Surface: V
Constraints
Constraint 1 Constraint 2
Type: Horizontal w Slope v
Parent 1: Pavt CL_LayerTop w ﬂ Pavt CL_LayerTop i ﬂ
D Rollover Values. .
Value: [11.0000 - [-2.00% |[=
Label: |Pa\rementWidth_R| v| | |v
: : Ditch Slope_L
[ ]Harizontal Fe Constraint Fill Slope L
Fill Slope R
0.0000
Pavement Slope_R

To Create a Label:

Left-Click in the Label Assign previously-created
box and manually type Label to a Constraint:
Label name Select Label from drop-down
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8C.6.a.xiv Horizontal Feature Constraint - This Point Property operates similar to the Point
Control tool. If this box is CHECKED, the horizontal position of a Template Point is overridden to align
with an ORD Element in the 2D Design Model 2. The Template Point will seek out ORD Elements that
match the set Feature Definition. If an ORD Element (with the corresponding Feature Definition) is
found, then the Template Point is moved to match the horizontal position of the ORD Element. If an ORD
Element is NOT found, then the Template Point remains in its default position.

IMPORTANT: The ORD Elements must be added as a Corridor Reference with the Add Corridor Reference
tool for the Horizontal Feature Constraint to function. See 9G.9 Corridor References.

D:\‘)\(|L

B View 1, Dfafault EI@

Horizontal ORD Element
with Feature Definition:
XS_TL_Edge of Widening

Horizontal ORD Element must
be added to Corridor with I
Add Corridor Reference tool

/ Display

Current Template

g . Paint Properties X
Name: |Twu'Lane Road Temp\ale, | (® Components () Constraints
¥ Cancel
Description: | I | [~ Display Point Names pages Shdr_EOP_LayerTop_L Vl ﬂ l Apply ;
Is Tunnel Templat [[] Display All Components [JUse Feature Name Override  Shdr EOF LayerTop L Close
Feature Definttion: ~ Points\ShouldenXS_TL_Edge of Shid B
~ < Previous

Supere\evatmn Flag

Next>
Alternate Surface: —
Member of.
CL_LayeiTap Foreslope 1_L
MF—-L‘-T'-T;—TP Shd_EQOP_LayeiTap_R Pavement Layer 1
Pavi_CL_ ayerd M‘
A b SgRaTTReIEILL Wk @ alisiie L B 12 RS
Constraints
Constraint 1 Constraint 2
RaveCL_Laved Type Slope ~ Horizontal ~
Parent 1: Pavt CL_LayerTop ~ ﬂ Pavt_CL_LayerTop M ﬂ
Parent 2: O Eollovarvaie
Value [200% |[=] [o0000 |[=

Label ‘

v| | V|

[“]Horizontal Feature Constraint I ~ mplate Points\Widening\XS_TL_Edge of Widen

Range 200000 ‘
B View 1, Default

E-O|d BRAOCHNHES ST The Range Value tells which 1 —
) : . Feature Definition set to
direction and the maximum

Edge of Pavement point distance to search for magt(:g I—_ﬁnzsg;ael g?&%i‘:ent
overriden to align with Horizontal ORD Elements ==

Horizontal ORD Element
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Range: The Range value sets the direction and maximum horizontal distance the Template Point will seek
the Horizontal ORD Element. Positive values will seek to the right of the Template Point. Negative values
will search to the left. If the Range is set to 0, the Template Point will search infinitely in both directions.

Horizontal Feature Constraints are primarily used with Display Rules to trigger a Null Point. When a Null
Point is triggered, Components in the Template will appear or disappear. For more information on
Horizontal Feature Constraints use with Display Rules, see 8D.2 Display Rules.

Horizontal Feature Constraints are demonstrated in 8F.3 Advanced Road Template with Guardrail and
Display Rules and 8F.4 Mainline Road Template with Display Rules for Managing Approach Roads and
Driveways.
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8C.6.b Constraint Display in Active Template Editor Screen

As a Templates increases in complexity, it its beneficial to visualize Constraint relationships contained in
the Template. The Active Template Editor Screen can be changed to view the Constraints relationships in
the Template.
Curent Template Digplay
Mame: |Twn:n-Lane Foad Template | (C) Componerts | (@) Constraints .
Description: | | [] Display Paint Names DlsplaY

s Tunnel Template [ Display All Components Co n strai ﬂt
relationships

Cloze

<Aclive=

+-Ao-tOa i ¢ ' ' »

Constraints appear as Blue Vectors drawn from the Parent Point to the Child Point.
White ticks appear in the middle of the Constraint vector to represent the type of constraint.

Cument Template Display

= . Close
Name: Two-Lane Road Template (_J)Components (@) Constraints

Description:

Child Point

Horizontal Constraint
Horizontal Tick Mark

Vertical Constraint
Vertical Tick Mark

Slope Constraint
Slanted Tick Mark

Constraint Types With
no Tick Mark include:

-Vector-Offset
-Angle-Distance
-Project to Surface
-Project to Design

Constraint Types requiring
TWO Parent Points will have
a Yellow Dotted Line
between Parent Points
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8C.7 End Condition Template Points

The basic operation of End Condition Points is shown below. End Condition Points are projected along a
vector to intercept the set "Target”. The Target can be a Terrain Model, single elevation, or a linear
element. By default, the Target is set active Terrain Model. The Target can be modified in the Component
Properties menu when the End Condition is selected.

If the Target is beyond the constraint range of the End Condition Point, then neither the End Condition
Component nor the Point is constructed. The exception to this rule is if the End Condition is Infinite
box is CHECKED. When CHECKED, the End Condition Point will project as far as necessary to intercept the

Target.

Current Template

Name:

|Two-Lane Road Template |

Description: |

Display oK
(®) Components () Constraints
R e P Cancel
10' Horizontal
onents

Maximum

2.5
Vertical

Slope-Stake- Filk 1:4-R

Target found by
End Condition

Interception Location.
End Condition Point is

Example Existing
Ground scenarios

L e e e = placed here. i o o e o e e e e e
F=hoH- 1B b g >
Point Properties X Point Pri Ta rQEt it !s_ beyond X

End Condition Point
Name: : V Name: f w
ame Slope_Stake_Fill 1:4_R | # o] ane maximum range. | # [y ]
[] Use Feature Name Overmide: 5 ope_Stake_Fil 1:4_R Close [JUse F ——— Close
Feature Definttion: ~ mplate Points\Grading*¥5_TL_Fill ) Feature Definttion: ~ wmplate Points\Grading*¥5_TL_Fill )
< Previous < Previous
[] Superelevation Flag [] Superelevation Flag
Next >

Atemate Suface: . . . . -

E'::I Can:Iu'rti;:eProperties | D I ﬁ:e rin g CO n Stra n tS perties

[ Check for Interception Member of: resu It |n |dent|ca| rception Member of:

Place Pairt at Interception A4 R POl nt p I acement Interception A4 R

[ End Condition is Infinite anation is Infinite

[] Do Mot Construct Do Mot Construct

Constraints Constraints

Caonstraint 1 Constraint 2 Constraint 1 Constraint 2

Type: Slope w Harizartal w Type: Vertical w Harizartal w
Parent 1. | Shdr_Outside_Layeré R ~ | 4| |Shdr_Outside_Layers R | ] Parent1: | Shdr_Outside_Layeré R ~ | 4| |Shdr_Outside_Layers R | ]
Parent 2: | T B

Value: |-25.00% |[=] [10.0000 [E Value: |-2.5000 |[=] [10.0000 [E
Labek: | v] [ v] Label: | v| | |
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8C.7.a End Condition Point Properties

End Condition Points contain a unique set of properties that are NOT found on conventional Template
Points. Specifically, the Check for Interception, Place Point at Interception, End Condition is
Infinite, and Do NOT Construct properties.

Point Properties x
Name: Slope_Stake_Fill 1:3_R w ﬂ Apply
Use Feature Name Override:  |Slope_Stake_Fill_R I Close
Feature Definition: ~ \Template Points\Grading\XS_TL_Fill :
< Previous
[ ]Superelevation Flag
MNext >

Alternate Surface: —

End Condition Properties

Check for Interception Member of

Fill 1:3_R

Place Point at Interception ! -

[]End Condition is Infinite

[ ] Do Mot Construct

Constraints

Constraint 1 Constraint2

Type: Slope ~ Vertical =7

Parent 1. Shdr_Outside_Layerd R~ #] Shdr_Outside_Layerd R~ | #]

Parent2: L] Rollover Values...

Value: -3333% | [= -4.0000 | [-

Label: [Fill Slope R v | v]

D Horizontal Feature Constraint: Linear AUX elements\AUX_01

Check for Interception: If this box is CHECKED, then the End Condition Point will search for a Target
(i.e., the Existing Ground Terrain Model. specified in the End Condition Component Properties.

If this box is UNCHECKED, the End Condition Point behaves like a Conventional Template Point. If
UNCHECKED, the End Condition Point will NOT seek out a Target.

Place Point at Interception: If this box is CHECKED, then the End Condition Point is placed at the
interception point between the End Condition vector and the Target (i.e., the Existing Ground Terrain
Model).

If this box is UNCHECKED, then the line segment is created at full length. The End Conditions Point is
NOT placed to intercept the target.

End Condition is Infinite: If this box is CHECKED, then the End Condition Point will automatically
extend to intercept the Target, even if the Target is located beyond the constraint range.

Do Not Construct: If this box is CHECKED, then the End Condition Point is not used (constructed). A
line segment is drawn between the previous End Condition Point and the subsequent Point. End Condition
Points that use this property are often used as a reference point in advanced template creation. As an
example, see 8C.7.g Place End Condition Point Past First Interception (Do Not Construct -
Demonstration).
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Use Feature Name Override — Feature Name Overrides should ONLY be applied to the Cut and Fill
Interception Points. The Feature Name Override ensures that End Condition Points of different slopes are
properly joined together when the Corridor is created. For more information on the effects of Feature
Name Overrides, see 9C.4.e.ii Effect of Template Point Name Overrides on Corridor Complex Elements.

Cut

Interception Point

Fill
Interception Point

+=HoH-tE0 Mo b T

8C.7.b Feature Name Override Convention for End Condition Points

In the FLH Template Library, ALL Cut and Fill End Interception Points are assigned a Feature Name
Override.

All Cut Interception Points are set to either “Slope_Stake_Cut_R"” or "Slope_Stake_Cut_L", depending
on which side of the road alignment the interception point is placed on.

All Fill Interception Points are set to “"Slope_Stake_Fill_R"” or “Slope_Stake_Fill_L".

The Feature Name Override ensures that End Condition Points of different slopes are properly joined
together when the Corridor is created. For more information on the effects of Feature Name Overrides,
see 9C.4.e.ii Effect of Template Point Name Overrides on Corridor Complex Elements.

When creating custom End Condition Points, assign a Feature Name Override that is consistent
with the convention discussed above.

Cuten Tempiae FLH Standard |os- Point Name:

Name Two-Lane T I t :‘:Componenls { ”SIOpe_Stake_Cut 1:2_R”
pescrpton . €émplate UoizpleyPogffand o ature Name Override:

HosserAfPereel - Slope_Stake_Cut_R"

Point Name:
"Slope_Stake_Cut 1:4_R"

Feature Name Override:
"Slope_Stake_Cut_R"

Point Name:
"Slope_Stake_Fill 1:4_R"

Feature Name Override:
"Slope_Stake_ Fill_ R"
Point Name:
"Slope_Stake_Fill 1:2_R"

Feature Name Override:
"Slope_Stake_Fil_R"

F=f ot Oa e o
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8C.7.c End Conditions with Multiple Line Segments (Ditches)

It is often necessary to create End Condition component with multiple line segments for ditch modeling.
The Ditch Point should behave like a Conventional Template Point. By UNCHECKING the “Check for
Interception” box, the position of the Ditch Point becomes fixed.

Cument Template Display oK
Name: Two-Lane Road Template (® Components (O Constraints
Description: [“]:Display Point Names! ance

[] Display All Components

Single
End Condition
Component
R
yardydk2 R
e Shdr_Outside Layerd R
- End Condition Points
member of
End Condition Component
+=55H-10 Mo b« =
Point Properties X Point Properties X
Neme Dich 6ol 2]+ [ ey ] Name Sope_siae_cut 72 MRS ("I
[ Use Feature Name Overmde: Ditch Bot R Close Use Feature Name Overiide: |Siope_Stake_R Close
Feature Definition: v _ate Points\Grading\XS_TL_Slopes | Previous Feature Defintion: v mplate Points\Grading\XS_TL_Cut| |~ Previous
[[] Superelevation Flag [] Superelevation Flag
- Next > ) Next =
: Al face: v
End Condition Properties End Condition Properties
[[] Check for Interception Member of : Check for Interception Member of
AL — e Ge21R Place Point at Interception Cu21R
[[] End Condition is Infinite
(] Do Not Construct (] Do Not Construct
Constraints Constraints
Con: 1 Constraint 2 Constigint 1 Constraint 2
Type: Slope v Vertical v Type: Slope v Vertical v
Pare R ﬂ P L Dk Rat D | Dk Rat D v ﬂ
END CONDITION PROPERTIES
Pare END CONDITION PROPERTIES
val are NOT checked, the End are checked, the End Condition
alu _— . = =
Condition Point operates the | Point .|'| KaT ; ;
Lab .
9l same as Conventional Template oInt Will seex a farge |
H Points X_01 [THonzontal Feature Constraint Lnear\AUX elements\ALX_
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8C.7.d Multiple End Conditions — Slope
Stake Tables

Road Templates in the FLH Template Library typically
have multiple End Conditions per side - ranging in
steepness from 4V:1H (400%) to 1V:6H (16.6%). The
End Condition that is constructed for each Corridor
station depends on two criteria:

1. The End Condition must be Solvable — within
the Constraint range of the End Condition Point.

2. In the event that several End Conditions are
solvable, the End Condition with the lowest-
value Priority is constructed. Priority value is
shown in the End Condition Component
Properties

The Slope Stake Tables in the FLH Template Library
are ranked in Priority from flattest to steepest. For
example, if the 1V:2H and a 1V:4H Fill Slopes are both
solvable, the flatter 1V:4H Fill Slope will be used.

Templates with multiple End Conditions are usually set
up to have the steepest End Condition with highest-
value Priority and the End Condition is Infinite box
checked. In other words, if all other End Conditions
fail, the steepest End Condition will be infinitely
extended until the Target is intercepted. If the
steepest End Condition can NOT find the Target, then
no End Conditions Components are constructed.

The Test tool can be used to explore how End
Conditions behave when the Target position is moved.
See 8C.7.f Testing Template End Conditions.

Current Template Display

(O Constraints

OK

Cancel

Mame |Twu-Lar|E Road Template | (® Components
Description: | | Display Point Names

= Tunnel Template [] Display All Components

Shctr B P2 i
dr_EOP 0 o
Existing
Ground
scenarios

- =

C nent Properties

e Fil 1:1_R |
[ Use Name Ovemide: Fij 1:1 R

Description: | ‘

jature Definttion ~  eling\Components"GradingXS_TC_Fill

| [ Edt.

<4

v I Priority: 16 I

|| Benching Count: [ f
Fillet Tangert Length: No Dt

S, [Priority = 16 !
ounding

Offsets: 0.0000

Temain Model:

¥ = End Condition Point Placement [g-

/mpunent Properties

Name:

Fill 1:6_R

[JUse Name Ovemide: il 16_R

Description: |

Feature Definition:

~ eling“Components'Grading"XS_TC_Fil

Display Rules: |

Parent Component

[ Exclude From Top/Bottom Mesh

End Condition Properties
Target TyPe! | Terrain Model

o I Priority:

o

Temain Model:

Fillet Tangent Lengath: o ppoo

v <hctives Benching Lo? i

Horizortal Vertical

Offsets: 0.0000 0.0000

Priority = 10

Component Properties

Name: Fil 41_R
[ Use Name Ovemide: il 4:1_R

Description | |

< Previous

Feature Definition: ~ eling\Components\Grading'X5_TC_Fill

Next >

Display Rules: | =5
Parent Component: . I Prlorlty = 19 l
[] Exclude From Top/Bettom Mesh '
End Condition Properties
Target Type: | Terrain Model v IF'riDnty: I
Temsin Model v <hotives ] Benching Court: ()
Fillet Tangent Length: No Datur
Horizontal Vertical
Offsets: 0.0000 Rounding Length

Point Properties

Name:

SlopeStake Fill 41 R

4]

Apply

Use Feature Name Ovenide |S|0Deistake,R

Feature Definition:

e Superelevation Flag

~ mplate Points\Grading"®S_TL_Fil

> |

Close
< Previous

Nest >

Label: | - |

Check¥er Interception Member of:
" Fil 41_R

Place at Interception
End Condition is Infinite
[[] Do Mot Construct
Constraints

Constraint 1 Constraint 2
Type Slope ~ Vertical w
Parert 1: | Shor Outside_Layers R ~| 4| | Shr Outside_Layerd R | 4]
Parent 2: O Rollover Values
Value: [-400.00% |[5] [«o0m
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8C.7.e Multiple End Conditions and End Condition Priorities

At a minimum, a Template should have two End Conditions Components branching from the hinge point:
an End Condition Component for a Cut scenario and another for the Fill scenario. Multiple End Conditions
stemming from a common point is referred to as an End Condition Branch. Only ONE End Condition in a
Branch will be used per Corridor station. If more than one End Condition can be solved for in a Branch,
then the End Condition with the lowest Priority value will be used.

Currert Template Display oK
Name: Two-Lane Road Template (®) Components () Constraints

- Cancel
Description: Display Point Names

s Tunnel Template [] Display Al Components

_MMmamémp
FILL End Condition Slope_Stake_Cut 1:2_R
Interception Location
2 Shor EOP LaVerdR <. ouiside Laylir- CUT End Condition
N ’ Interception Location Example
Existing Ground

o T

-y
LN
== L
- - ----_ -
-

Ditch_R

Cut Condition Slope: Stake:_Fill 14 Fill Condition

Component Properties ; i
& =3 5 4 -1 CErE—— Component Properties

Component Properties * Component Properties *
Name Cut 1:2_R ﬂ Apply Name Fil 1:4_R ﬂ Apply
[] Use Name Overmide: t1:2_ Close []Use Name Overide: Fil 1 4 Close
Description: | <Previoss Description: . < Previous
Feature Definition: v ling\Components\Grading"XS_TC_Cut Ned » Feature Defintion: ~ gling\Components\Grading\X5_TC_Fil Next »
Display Rules: Edit... Display Rules Edit...
Parent Component: “ ﬂ Parent Component: v ﬂ
[] Exclude From Top/Bottom Mesh [] Exclude From Top/Bottom Mesh

End Condtion Properties End Condition Properties

Target Type: Terrain Model « || Pricrity 2 Target Type: Terain Model « || Priorty 1

Termain Model: v <Active> [__]Benching Count: i Temain Mode!: v <Active> | [_] Benching Count:

Fillet Tangent Length: (g oo00 T

Horizontal Vettica Both Cut and Fill Conditions |,
Offsets: 0.0000 [00000 | Rounding Length 0,000 are solvable, but Fill | Reunding Length (0,000
Condition is used because

PRIORITY value is lower

In the example shown above, both the Cut and Fill End Condition are solvable. For this particular Corridor
station, the Fill End Condition is constructed used because it has a lower Priority value then the Cut End
Condition.

Priority: If a Template has multiple End Conditions, the software will attempt to solve the End Condition
with the lowest Priority value first. If a solution is found, no additional End Condition analysis is
performed. If a solution is NOT found, then the next End Condition with the second lowest Priority value
is analyzed. This process is repeated until a solution is found — assuming a solution is possible.
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8C.7.f Testing Template End Conditions

Using the Test tool, the Template can be tested to see how End Conditions behave. This tool can be used
to quickly identify and resolve Priority conflicts within an End Condition Branch. To access the Test tool,
Left-Click on the Test... button below the Active Template Editor Screen.

Active Template

Available Targets correspond
with End Condition Targets
found in Component Properties

Ensure a Target is highlighted

. before pressing Draw button
=L oH-l1D0

4

Test...

B Test End Conditions

Close

Failure Report
Target appears Check Priorties
when Draw button

/ e
GR Grad.f'ﬂg_L is pUShed ) . - Check Duplicates
Display Rule :

Available Targets:

[<Actives-Temain Model ]
Target Horizontal-Featurs
-Temain Model

End Condition
Control Target Components L:Ens;rface Slope:

position with

Draw Reset
mouse cursor
Display Rules:
— [N Val 2
Solved End Condition G;";SD,W L Fa;:e
(based on Prfor_fty Display Rules in GR_Display_R | False
and Target location) Active Template _Grading_
GR_Grading_R | False W
T T T [ q <
=ALAH-ID M < ;

>

Left-Click on Value to toggle

between True/False. Display

Rule Values marked as True are
displayed in the Test Screen

Failure Report: If an End Condition can NOT be solved for, then the Failure Report can be used to shows
which End Condition Component failed and why.

Check Duplicates: Checks for solutions that result in identical Names being used. Identical Names could
be due to Feature Name Overrides.
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Check Priorities - If an End Condition Branch has two or more End Condition Components with identical
Priority values, then this option will identify the conflicting Priorities and allow the user to resolve them.

Fix Pricrities 4

Priorty  End Condition Component
Fill 1:6_R Cancel

Fil 1:1.5 R

Fil 1:1_R

Fill 1.5:1_R

Identical Priorities. Dayiight Slope_R
Resolve by entering = et 115
in a new number. Cum q

Cut 1.5:1_R

Cut 2:1_R

8C.7.g Place End Condition Point Past First Interception (Do Not Construct -
Demonstration)

The Do Not Construct End Condition Point Property is useful when it is necessary to bypass the first
solvable interception and search for a more desirable interception point further in the cross-section. A
scenario where this is necessary is shown below. In this example, it necessary to project the fill slope to
the bottom of the eroded embankment by passing through the undesirable intercepts located further up.

Cument Template Display 0K
Name: Two-Lane Road Template (® Components () Constraints

- Cancel
Description:

s Tunnel Template [] Display Al Components

Rk e i =R
m%dr Outside_Layerd R

_—

ﬁ-—__—---—-—-—---*_-‘|
|

*
. i Desired
First and Second \ Intercept

Intercepts
Undesirable solution Example
in this scenario Existing Ground

-—
__-—-_-——_--

t=fZo-tO Mo b ¢

This scenario can be addressed by creating a Do Not Construct point within the End Condition Component.
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345t SO sagel boRe 2 AR

e L LA B Right-Click on the KJl Edit Fill Point
Component and Properties

Add New Component > select Insert Point

Template Decumentation Link...
Al Place unconstrained Point
slightly beyond Fill Point

Check Peint Connectivity...
Delete Compeonents

Change Template Origin

Delete Constraints from All Points

Double-Click on the
Inserted Point to bring up

st Point % r_p o Nat Construct_R Point Properties

Add Point

Edit Component...

Insert Arc

Unmerge Compenent Poir

Point Properties x Point Properties X

Set Compenent Display Ru

Nama Do Not Construct _R /| +| Name Slope_Stake_Fil 1:15_R +|
Delete Component = Foply Apply

[[] Use Feature Name Ovenide [ Use Feature Name Ovenide Slope_Stake_R

Close Close
Set Dy (o] i t .
et Dynamic Ongin | Feature Defintion v te Points\DNC\XS_TL_Drah-DNC o Feature Defintion v mplate Points\Grading\XS_TL Cut| |~ _ Prvios
[[] Superelevation Flag [[] Superelevation Flag
7 MNeat > - 2 Mext >
q Clear Check fDr Atemate Surface: . Atemate Suface F
: End Condgtion Properties End Condition Properties
Iﬂr—er{:ephon # [: Check for Interception Member of E Check for Interception Member of
_ . Cut21_R (] Place Peint at Intarcaption Cut 21R
q Check I::End Condition is Infinite
Do Not Construct jus 100 Mot Cormmics [] Do Not Constnuct
Set Constraints Lo LEORIeIE
Constraint 1 Constraint 2 Constraint 1 Constraint 2
for the Do Not Type Sope 3 TR 7 Type e 3 Scce
Construct Point. ~ Parent 1 Shdr_Outside_Layerd R | #|  [Shdr_Owtsde_Layerd R | +| Parent 1 DoNotConstit R v #| DoNotConsuct R v +|
Slope is exact Paert2 [ ™
same as Fill Value s - [1a0000 - -3.0000 =] [+668 -
Point. Horizontal - 5 ; :
viliie Ehiaild 1 s | Edit Parents for Fill Point -
slightly larger 1] Honzorkal Festire Cormtrnt Constraints. Set both Parents
to the Do Not Construct Point
Cument Template Desplay e ?
Name e o @Components  OConsrants | RESULT: Thel Er_h:i Condition will search
Description ] Display Port Names for the Existing Ground from the

Do Not Construct point and find the

[] Display Al Components : : 2
desired Intercept Location first.

The End Condition Component will be

drawn from Hinge Point to Fill Point -

Shdr Outside Layerd R " : .
£ ! skipping the Do Not Construct Point.

i p——

Intercept
location

Direction the
End Condition Component
will be drawn

Direction the End Condition
will search for Existing Ground
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8D - TEMPLATE COMPONENTS

There are three types of Template Components: Conventional, End Condition, and
Overlay/Stripping. The Component type can be identified by the options available in the Component
Properties.

Conventional Components: Conventional Components are simply referred to as Components in this
manual. A Conventional Component can be Volumetric (enclosed) or Planar (open). An example of a
Volumetric Conventional Component is asphalt or aggregate. An example of a Planar Component is a
geotextile fabric.

End Condition Components: End Condition Components are dynamic and used to intercept a Target,
such as a Terrain Model, single Elevation, or Linear Element. End Condition Components are always
Planar.

Overlay/Stripping Components: Overlay/Stripping Components are dynamic and have the ability to
adjust the Component’s depth to follow a surface. The most common use of Overlay/Stripping
Components is to model milling and leveling course depths in relation to the existing ground surface.
Overlay/Stripping Components appear Planar but will become volumetric as the top or bottom of the
Overlay/Stripping Component dynamically repositions to follow the surface of a Terrain Model.

Component Properties b
Narme: [Favement Layer 1] | +|
[ Use Name Override: | Pavement Layer 1 Cose
: L . < Previous

Feature: Defintion v nents'\Pavi\XS_TC_Pavement Layer 1 —

r -1
Desplary Ruless: Pavt 130 ,
b Conventional

Vertex Fillet Tangert Lengths
Select points to apply filet tangent length to:

Filet Tangent Length:

Hame Tangent Length £ 0.0000

Apply TangentLength |

Pavt_Lane_Layerl | 0.0000 |
Pavt_ETW _Layerl L 0.0000
Pavt_EQOP_Layeri L 0.0000 W
£ >
Component Properties x Component Properties b4
flame. THAN: |4 fame | |4
[ Use Mame Ovemide:  Fa 1 1_R Close D Use Mame Ovemide: ) ng Close
: L . < Previous L < Previous
Feature Defintion v gling \Companents'\Grading \(S_TC_Fd o Feature Defintion v omponents\Pavt - Asph'XS_TC_Miling .
- - > -
Display Rules: — Display Rules ..
e | End Condition Pt Comgenart: | Overlay/Stripping
[ ckse rom Top/Boom tesn | COMPONENt Properties | | M fon Toprsaon wesn] COMPONENt Properties
[“End Condtion Properties : _ Crveday/Sipping Propertios
Target Tyve: | Temain Model - R 1 J L Folow Suface ~ | Btemate Bottom Surface:
Temain Modsl [ chctives | ] Benching Court: Bottom option: Follow Component :
Filet Tangent Length: [0 0000 Ma Datum Component Depth: [opo0g | Labek [—V
Horizontal Vertical Surface: cActives w| [ Stipping Component
Offsets: 0.0000 0.0000 | Reunding Length (g 0000 | Surface Depth: (0.0000 | Labet | |
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8D.1 Compo

Component Properties include the Feature Definition, Name, Name Override assigned to a Component.

nent Properties

°Feature Definition: The Feature Definition determines the Level and Color of a Component as it is
shown in the 3D Design Model %, Dynamic Cross Section Viewer, and Cross Section sheets.

IMPORTANT: When quantities are reported for a Corridor, the Component volumes and areas are

summed up by Feature Definition. The Feature Definition must correspond with the real-world

material that the Component represents. Components of the same material type should be placed
on the same Feature Definition.

°Name: The Name is used to identify a Template Component. Every Component within a Template

MUST have a unique Name.

BEST PRACTICE: Template Components should be given a logical name AND contain the suffix _R
or _L when appropriate.

An example of an appropriate name for an End Condition Component is Fill 1:2_R. This name
describes the type and slope of the End Condition (Fill 1V:2H) and the side it falls on (_R).

°Use Name Override: If this box is CHECKED, then the Component Name is overridden to whatever
is typed into the adjacent box. This property option is used to overcome the aforementioned condition

that Template Components must have different Names within the same Template. It may be useful to

have matching Names for Components that are used conditionally, as a result of Display Rules. However,
Name Overrides are NOT used in common practice.

&
2
©

Component Properties
[z 4]
[JUse Mame Ovemide: Fa 12 R
Description [

Feature Defindion: v ling\Components\Grading'x5_TC_fl
Display Fubes: ' | [Ed..

-4

Hame:

Farent Component: Shoulder Layer 4_R
[ Exclude From Top./Bottom Mesh

End Condition Properties

Target Type: | Tamrain Modal

Temrain Model:

w | Prioety [14
Ty | [ Benching Count:
Filet Tangent Langth: (g 0000 Ko Dt
Vertical
|0.0000

Hadzortal

Offsets Rounding Length |0.0000

< |

G

Description for Component
is optional. The Description
has no affects on
Component symbology or
other functionality

—
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8D.2 Display Rules

Display Rules are used to conditionally display Components. Typically, Display Rules are used in
conjunction with a Null Point. The Null Point is programmed with a Horizontal Feature Constraint to seek
out Linear Elements of a specified Feature Definition in the 2D Design Model 1. If the Null Point can find
a specific 2D Linear Element, then the Null Point is displaced from its default position, which triggers the
Display Rule to display or undisplay a set of Component(s).

In the most common use, Display Rules are used to turn OFF the Shoulder and End Conditions
Components in the vicinity of intersections, approaches, and driveways. As explained in the next section,
FLH Standard Road Templates contain Display Rules for this purpose. Alternatively, the process for
creating this type of Template is shown in 8F.4 Mainline Road Template with Display Rules for Managing
Approach Roads and Driveways.

Another common use of Display Rules is to turn ON guardrail and shoulder widening components for a
stretch of guardrail. The process for creating this type of Template is shown in 8F.3 Advanced Road
Template with Guardrail and Display Rules.

8D.2.a Display Rules in the FLH Standard Road Templates for Approaches

In the FLH Library, all road Templates are built with Display Rules to turn OFF the Shoulder and End
Condition Components in the vicinity of intersections, approaches, and driveways.

B FLH Standard ey . Close
ame: Two-Lane 2 U Components Constraints
] Road Template

Descripton: | | "ew i I ICGNS e
Is Tunnel Template

Display Anchor

Null Point
Seek Left
Null Point

Seek_Right
Null Point

If the Seek Left Null Point is moved out of
alignment with the Display Anchor Null Point,
then a Display Rule is triggered.

The Shoulder and End Condition Components
will be removed by the Display Rule.

All Components left of this
= line are removed when the
Display Rule is triggered.

=L oH-IDMd

The Seek_Left and Seek_Right Null Points are programmed with Horizontal Feature Constraints that
seek out 2D Elements assigned to the “Approach road match line” Feature Definition. The Display
Anchor Null Point will always remain in its default position. A Display Rule is triggered when either the
Seek_Left or Seek_Right Null Point is moved out of vertical alignment with the Display Anchor Null
Point.
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The Point Properties for the Seek_Left Null Point is shown below. The Seek_Left Null Point is

programmed with a Horizontal Feature Constraint with the Feature Definition set to “"Approach Road Match

Line”.

Seek_ Left Null Point

rointPropertijf  POINT Properties Menu X

Name: |Seek_Leﬁ| V| ﬂ | Apply |

[ |Use Feature Name Override:  Seek_Left

Close
Feature Definition: ~  Linear\Template Points\DNC\DNC :
< Previous
[ ] Superelevation Flag
Next =
Alternate Surface: | v|
Member of

Horizontal Feature Constraint
set to
"Approach road match line"

Constraints

Constraint 1 Constraint 2
Type: Horizontal b Vertical
Parent 1: CL_Layerl_Top w ﬂ CL_Layerl_Top
Value: [0.0000 | [E |15000
Label: |Disp|ay off L \f| |

Horizontal Feature Constraint ~ iear\Roadway\Lanes\Approach road match line

Range: |—1+}n_m&u | I
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To move the Seek_Left Null Point from its default position, a 2D Element must be drawn in the 2D Design
Model 1. The 2D Element must be assigned to the “Approach Road Match Line” Feature Definition to
displace the Seek_Left Null Point from its default position, via the Horizontal Feature Constraint.

The 2D Element should be drawn after the Corridor is created. After the 2D Element is drawn, it must be
added to the Corridor as a Corridor Reference. A 2D Element will NOT be used as a Horizontal
Feature Constraint until it is added as a Corridor Reference. See 9G.9 Corridor References.

: : 2D Design Model ‘X
B \iew 1, Design SurvFt
E-Cl- 4 2RO ER XS

Approach
Road
I

ESNEEE =%

2D Element assigned to the
"Approach road match line"
Feature Definition

Display Rule is applied
in the station range of the

2D Element

Feature Definition Toggle Bar

ad match fine v|g? & A S TV

=
@ Hydraulics -~
4 Modeling 30
+#® Right of Way
Roadway
i

# Barrier

Drainage

- Erosion Contral
-0 Fealures
Lanes

- & .F\ppmachmadmak:hline*
& Edge of existing super

& Edge of pavement

WARNING: Toggle OFF /
Persist Snaps _j when
drawing the 2D Element

Mainli
Corridor Road

TIP: Snap the 2D Element to the
intersection of the
Edge of Road and Approach Radii

WARNING: When drawing the 2D Element toggle OFF the Persist Snap setting. If Persist Snaps
are turned ON, then a dynamic Persist Snap dependency is formed between the 2D Element and the
Corridor Element (i.e., edge of road line) that was snapped to.

After the 2D Element is drawn, it must be added to the Corridor as a Corridor Reference. The 2D Element
is REJECTED as a Corridor Reference if a Persist Snap is formed with a Corridor Element (i.e., edge of road
line). If the 2D Element was drawn with Persist Snap, it is rejected because adding the element to the
Corridor would result in a circular reference.
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As shown below, the Horizontal Feature Constraint moves the Seek_Left Null Point out of vertical
alignment with the Display Anchor Null Point, which triggers the Display Rule attached to the Shoulder
and End Condition Components. The Shoulder and End Condition Components are removed in the station

range of the 2D Element.

Current Template Display Rule IS Close
Name: |Twu-Lane 2 Layer -
Description: Trl ered
|
Is Tunnel Template || Display All Components

Seek_Left Null Point is moved
from the default position by the
Horizontal Feature Constraint

Seek_Right Null Point is in the
default position, so the right
Shoulder and End Condition

Components do NOT disappear

Shoulder and End
Condition Components
are NOT displayed

F=LoH-tOu

TIP: Apply Key Stations to the Corridor at the end points of the “Approach road match line” element. The
Key Stations ensure the Corridor is processed for the exact full distance of the “Approach road match line”
element. Key Stations are discussed in 9G.3 Key. Stations.

WARNING: The Persist Snap toggle must be OFF when placing the Key Stations. If NOT the Key
Stations will NOT be created because a circular reference would be formed with the “Approach road match
line” Corridor Reference. The Persist Snap toggle is in the Feature Definition Toolbar. See 7B.3 Feature

Definition Toolbar.

EJ OpenRoads Modeling v BT H |:-. e~ ;‘ — ] ~ [« i E| $o: @ S

Home Terrain Geometry Site Corridors Model Detailing Drawing Production Drawing Annotate u
Q * @ rf[_f e - Copy Template Drop M '; 2 9 © Define Target Aliasing
v LI H s i v

Create Key Stations =T {‘f i+ Corridor References

Element ... New [ i i .
e Selection i-: ¥ | Corridor Templ tool v (& | @ corridor Clipping *
Primary Selection Create Edit [*?  Create End Condition Exception

©  Create Key Station L\)

B View 1, Design SurvFt

-G~ L BB

'-H« Create Secondary Alignment

Create Parametric Constraint

TIP: Apply Key Stations at the End Points
of the "Approach road match line".

WARNING!:

Ensure Persist Snaps _ J are
toggled OFF when applying the
Key Stations.

Key Stations

4_?'2 Approach road match line v|!?€f & + A ;a': g /
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8D.2.b Operation of Display Rules

Display Rules applied to a particular Component is shown in the Component Properties menu. Display
Rules will conditionally display the Component if certain criteria are met. Display Rules require a logic
test, which is based on the position of two Template Points. If the logic test is found to be True, the
Component is displayed and constructed in the Corridor model. If the logic test is found to be False, the

Component is NOT displayed.

Display Rules are created and applied to a component in the Display Rule Menu, which is accessed in the
Component Properties menu. The Display Rule Menu is divided into two areas. The top portion is where
the Display Rules for the Active Component are shown and applied. The bottom portion lists every Display
Rule contained in the whole Template. The bottom portion is also where Display Rules are created.

Pavement Layer 1

Component Properties

Hamea: F'.:\lﬂmeri Layer 1

| 4

[] Use Mame Overide:  Fayement Layer 1

Description: [ ] =
Feature Defintion v ments'\Pavt\X5_TC_Pavement Layer 1

Display Fudes (Pavt 130 | Eu:[
Parert Component: | v #

[ Closed Shape

Display
to a Component will be
shown here.

Component Properties

*

Clase
Previous

Neat >

Display Rule
Menu

WWMPMWWW_
Pavt 130

Active Component
Pavement Layer 1

Hame Type

5

Display Rules that
have been applied to
Pavement Layer 1
component

Pant 130
Pant 230
Pat 30

Abschie Verical
Abschute Vertical
Abschute Verical

Pavt_CL_LayerTop - Pavt_CL_Layeri
Pavt_CL_Laysr] - Pavi_CL_Layer2
Pavt_CL_Layer2 - Pavi_CL_Layer3

Pavt 4:0

Abschte Veical ’ Pavt_CL_Layer3 - Pavt_CL_Layerd
Each row

corresponds to a
Display Rule

—

Display Rules are
created here and
later applied to

desired component
e —
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8D.2.c Template Display Rule list

Template Display Rules

Mame Type Expression Test Value Result
Pav3Display Component is Displayed Pavement Layer 3 True
Pavt 1:0 Vertical Pavt_CL_LayerTop - Pavt_CL_Layer1 > 1.0000 False
Pavt 2=0 Horizantal Pavt_CL_Layer1 - Pavt_CL_Layer2 »= D.ODOD  True
Pavt 3:0 Absolute Vertical Pavt_CL_Layer2 - Pavi_CL_Layer3 € 20000  True
Pavt 40 Slope Pavt_CL_Layer3 - Pavt_CL_Layerd = 2500% False . .
This logic test evaluates

oA | Ed Delete if the vertical difference
between
H Pavt CL LayerTop and

Pavt CL Layer 1is

Name: Pavt 150 greater than 1.0000

Description: |Row2l [ Optional | |

Display Rule

Cancel

Type: Vertical e

Betwean Pavt_CL_LayerTop ™ 1]
And: Pavt_CL_Layer1 i ﬂ
> v | [1.0000

Expression Template Points

Value

Name - is only used to identify Display Rules. Name has no effect on Display Rule calculations.

Type - denotes the type of logic test and corresponding coordinate calculation.

Type: Description:

The horizontal difference between two Template Points is calculated. For example, if
Horizontal the first Template Point has a horizontal value of 4 and the second Point has a
horizontal value of 6 the calculated value is -2.

The horizontal difference between two Template Points is calculated and the absolute

Absolute . . . . .

Hor?z:ntal value is returned. For example, if the first Template Point has a horizontal value of 4
and the second Point has a horizontal value of 6 the calculated value is +2.

Vertical The vertical difference between two Template Points is calculated.

Absolute The vertical difference between two Template Points is calculated and the absolute

Vertical value is returned.

Slope The slope between two Template Points is calculated.

The horizontal and vertical difference between two Template Points is calculated and

Absolute Slope the absolute value for the rate of change (slope) is returned.

This test simply evaluates whether a different Template Component is displayed. An
example may be: show Template Component X if Template Component Y is being
displayed. This is useful if Template Component Y has its own set of Display Rules.

Component is
Displayed

Expression - shows the Template Points or Component that are being tested. The Expression is
performed with two Template Points or one Component.

Test — The logic operator used to set the criteria for the test. Operators include:
> greater than >= greater than or equal to = equal to < less than <= less than or equal to

Value - The numerical range or slope value used to set the criteria for the test.

Result — Evaluates the result of the Test with Template Points as shown in the Template. If the logic test
is valid with the Template configuration, as displayed in the Template Editor, then the Result will show as
True. If the logic test is failed, then the Result will show as False.
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8D.2.d Apply Display Rules to a Component

The graphic below shows the basic workflow for applying a Display Rule to a component:

Component Properties *

Name: |F’avement Layer1

[Juse Name Override:  Pavement Layer 1

Description: | |

EVIOUS
Feature Definition: ~  mponents\PaviiXS_TC_Pavement Layer 1

it >
Display Rules: | | | Edit_ﬁg
Parent Component: oo ﬂ
[ ]Exclude From Top/Bottom Mesh Closed Shape

- Ensure the Display Rule
B | Component Display Conditional Expression for the intended

Component is active

Conditional Expression fol Pavement Layer 1 Componentl

Pavt 2=0 ‘

The highlighted Display Rule
below will be applied to the
Component when the Selected
Rule button is pressed,

AND

Template Display Rules

Mame Type Expression Test Result
Pav3Dis... Componentis Displaye..Pavement Layer 3 True
Pavt 10 Absolute Vertical Pavt_CL_LayerTop-Pavt_CL_Laye.. > 1.0000 False
Pavt2>0 Horizontal Pavt CL_Layerl -Pavt CL_Layer2 > 0.0000 False o
Pavt 3=0 Absolute Vertical Pavt_CL_Layer2-Pavt_CL_Layerd = 20000 False
Pavt4>0 Slope Pavt CL Laver3-Pavt CL Laverd > 2500%  True
Add... Edit... Delete

Open the Component Properties for the desired Component to apply Display Rules to. Left-Click
on the Edit box that is adjacent to the Display Rules property.

Left-Click on (highlight) the specific Display Rule to be applied to the Component in the Template
Display Rule list.

Left-Click on the Selected Rule button to add it to the Component Display Rule list.

Ensure that the Name of the intended Display Rule has been added to the Component Display
Rule list and push the OK button to apply the Display Rule.

A A A
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Conditional Expression reads:

B | Component Display Conditional Expression Pavement Layer 1 is dl'splayed if:

Pav3Display is True OR

— Pavt2>0 AND Pavt3> are both True
| Conditional Expression

Conditional Expression for Pavement Layer 1 Componen
Pav3Display OR ( Pavt 2=0 AND Pavt 3=0) -

Evaluates the Result of the
Conditional Expression with
Template Points in default
position

Template Display Rules

Buttons used to string
multiple Display Rules into
a Conditional Expression

MName Type Expression Test

Pav3Dis... Component is Displaye...Pavement Layer 3

Pavt1=0 Absolute Vertical Pavt_CL_LayerTop-Pavt_CL_Laye...

Pavt2=0 Horizontal Pavt_ CL_Layerl - Pavt_CL_Layer2
Absolute Vertical Pavt CL_Layer2 - Pavt CL_Layer3

Pavt4=0 Slope Pavt CL_Layer3-Pavt_ CL_Layerd

Add... Edit.. Delete

8D.3 Parent Components
A Child Component will only be displayed if it's Parent Component is displayed.

Parent Component functionality is used in conjunction with Display Rules to create Advanced Templates.
Similarly, Child Components can be assigned to an End Condition Parent Component. The Child
Components are only displayed if the End Condition Parent Component is solved for.

Parent and Child relationships are shown in the Active Template list.

In graphic below, the Child Component [Pavement Layer 1] will only be displayed if the Parent Component
[Fill 1:2_R] is displayed.

Child Component:

: Pavement Layer 1 H @ Points 2
Component Properties 4 * =23 Components
=y Pavement Layer 1 |
Mame: [Pavement Layer 1 ﬂ Ap == Pavement Layer 2
{ ply
Y | = Pavement Layer 3 Parent
[JUse Name Overide: Pavement Layer 1 Close %= Pavement Layer 4 Com pone nt
Description: i | =y
< Previous = Foreslope 1_L
Feature Definition: ~ mponents\PaviXS_TC_Pavement Layer 1 == Foreslope 3_L
_ : : Next > = Foreslope 4_L Child
Display Rules: i | | Edit. = ShoulderLayer2_L
Parent Component Fill2R_ o]+ = Shoulder Layer3_L | Com ponents
_ +-=m Shoulder Layer4_L
Exclude From Top/Bottomn Mesh Closed Shape \ +-=m Shoulder Layer 1_R
: + 21 End Condition Branches
Wertex Fillet Tangent Lengths 1 2 Fiimmioss Claslme ne]
?elect paints to apply fillet tangent length to: ] il Parent Cnmpunent: Item Value =]
Hame Tangent Length ol B Fill 1:2_R |Mame Shoulder Layer 1,
Pawt_Lane_Layerl_L 0.0000 Description
Pawt_ETW_Layerl_L 0.0000 I Apply Tangent Length I Feature Defimtion MeshiModeling!C
Pavt_EOP_Layerl_L  0.0000 o |Parent w
< > < »
Lihraryi Active Template

8-64



8D.4 Exclude From Top/Bottom Mesh

Top and Bottom Mesh elements are created with the Corridor. The Top Mesh represents the top surface of
the Corridor. The Bottom Mesh represents the bottom surface of the Corridor. This option determines if
the selected Component is included in either the Top or Bottom Mesh. This option is only consequential if
the Component lies on the Top or Bottom Mesh line. Interior or intermediate Components are NOT

affected by this option.

For a detailed explanation of what comprises the Top and Bottom Mesh - See 9I.1 Top and Bottom

Meshes.
Component Properties X
Name: |Lane Layer 1| I ‘ ﬂ Apply
[ JUse Name Override:  Lane Layer1 Close
Description: | |
< Previous

Feature Definition: ~ Mesh\Pavement\Pavement Layer 1

. Next >
Display Rules: |Depth1>D | Edit..
Parent Component: - ﬂ

Exclude from Top/Bottom Mesh

option

*ﬁ |:|Exclude From Top/Bottom Mesh I

[v]Closed Shape

Vertex Fillet Tangent Lengths
Select points to apply fillet tangent length to:

Fillet Tangent Length:

Name

CL_Layerl_Top
<

ETW_Layerl_Btm_L
ETW_Layerl_Top_L

Tangent Length ~
0.0000

| 0.0000 |

0.0000 | Apply Tangent Length |

0.0000 "

Current Template
Name: |‘I:3 Refuge |

Description: | |

Is Tunnel Template

Display oK
(@ Components () Constraints

Cancel
[ Display Point Names

[ Display All Components

Top and Bottom Mesh
are directly on top of

each other for End

=L oH-tO M0 o

Condition Components >

If this box is UNCHECKED, the selected Component will be included in the Top or Bottom Mesh - assuming

the component falls on the Top or Bottom Mesh line.

If this box is CHECKED, the component is skipped and NOT included into the Top or Bottom Mesh.
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NOTE: Top and Bottom Mesh elements are rarely utilized in recent versions of the ORD Software. For
versions of the software released before the year 2020, the Top and Bottom Mesh elements were used to
calculate earthwork quantities and create Finished Grade and Subgrade Terrain Models. Using the Top

and Bottom Mesh elements to create a Terrain Model is shown in 22A.2'Sélect Mesh Elements to Create
the Terrain Model. However, this workflow is discouraged.

In recent versions of the ORD software (year 2020 and later), the recommended workflow for creating a
Terrain Model is with the Create Terrain Model from Design Meshes tool, which is shown in 22A:1 Create

Terrain Model from Déesign Meshes tool. Similarly, the Top/Bottom Meshes are NOT relevant to earthwork

calculations in recent versions of the ORD Software. For more information on quantity calculations, see
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8D.5 Closed Shape

This option is only available for Components that appear enclosed in the Template Editor. In quantity
calculations, a Closed Shape Component will produce a volume and a planar area. An Unclosed Shape
component will only produce to the surface area. An enclosed shape could be used to represent hollow
objects, such as a pipe-arch culvert.

Component Properties X

Name: PavementLayer 4 | 4

[ |Use Name Qveride:  PavementLayer4

Close
Description: | |
< Previous
Feature Definition: ~  mponents\PavtiXS_TC_Pavement Layer 4
MNext =
Display Rules: | | Edit...
Parent Compaonent Wy ﬂ

[ ]Exclude From Top/Bottom Mesh Closed Shape

If CHECKED, the component will be Volumetric when processed by the Corridor.

= | & ] &3

F=hoH-tO Mo b

If UNCHECKED, the component will be Planar when processed by the Corridor.

Unclosed Shape

(o2 ~

e
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8D.6 Conventional Components Properties - Circularly Fillet a
Component

Conventional Components have a unique property called Vertex Fillet Tangent Lengths:

Component Properties x
Name: |Square Shape Component| | ﬂ
[[J Use Name Ovenide:  Square Shape Closa
Description:
I - | < Previous

Feature Definition: ~ inents\Pavt\XS_TC_Pavement Layer 1 =

= >
Display Rules: [ = E
Paret Companery CONVeEnNtional Component
[ ] Exclude From Properties

Vertex Fillet Tangent Lengths

i i -
Select points to apply fillet tangent length to Filet Tangent Length:

Name Tangent Length | 10000 I
Upper Left PT 0.0000 |

Lower Right PT 0.0000 W
<

Apply Tangent Length I

List shows all
Template Points
in Component.

The sole function of this property is to place a circular fillet (round over) on the corner of a Conventional
Components. The workflow shown below demonstrates how to place a 1’ on the corner of a Conventional
Component:

WARNING: Placing Fillets on a Component may increase corridor processing time.

1' Fillet applied

Vil | eft-Click Apply

Upper Right PT Component Properties

Name: |Sauare Shape ‘ ﬂ
D Use Name Ovemide:  Square St ape Close

Description: |

3 < Previous
Feature Definition: v nents\Pavt\XS_TC_Pavement Layer 1 =
isplay Rules: .
Display Rudes [ Type 1.0000 into
Parent Componert.: Fillet Tangent Length
[ Exclude From Top/Bottom Mesh Mcoo box

Vertex Fillet Tangent Lengths

fil H ?
Select points to apply filet tangent length to! Filet Tangent length:

| 1.0000 J
Upper Left PT 0.0000 |

Name Tangent Length A

Apply Tangent Length I

' Lower Right PT
HLower Right PT <

_______________________________________________________

0.0000

Left-Click on
Apply Tangent
Length button

Left-Click on
Template Point
to apply Fillet to

t=a8aH-I10M0 b ¢
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8D.7 End Condition Component Properties

The properties shown below are unique to End Condition Components:

Component Properties x

Name: ‘ Fill 1:2_R ‘ ﬂ

[] Use Name Ovemide: Fil 1:2 R o
Description:
escription “ | ——
Feature Defintion: v eling\Components\Grading\XS_TC_Fil >
. ext >
Display Rules: -
Parent Component

End Condition Componen
Properties

[ ] Exclude From T
End Condition Properties
Target Type: Terrain Model « | Priority: 14
Temain Model: ‘v <Actives | ] Benching Count:

Fillet Tangent Length: ‘ 0.0000

Horizontal Vertical
0.0000 [0.0000

‘ Rounding Length 0.0000

Target Type: Specifies the Target Type which the End Condition will search for. See the next page for
more information on Target Types.

Fillet Tangent Length: This property is only consequential if a Linear Element is chosen as the Target
Type. The angle between the End Condition Component segment and Linear Element Target will be
rounded according to value entered in this box.

Offsets: If the User wishes for the End Component to intercept the Target above or below the actual
Target elevation, then the Vertical Offset box can be utilized. An example use would be setting this
Vertical Offset value to -0.5’ to account for 6” of topsoil stripping which may occur before road
reconstruction.

Horizontal Offsets are only available for Feature Definition and Linear Target Types. If this setting is used,
the End Condition will intercept the ORD Element at a horizontal offset position specified by the User.

Priority: If multiple End Conditions Components are present in a Template, the various End Conditions
will be solved and drawn according to Priority value. See 8C.7.e Multiple End Conditions and End
Condition Priorities.

Benching Count: If this box is CHECKED, benching settings can be enabled. See 8D.7.b End Condition
Benching.

Rounding Length: The angle between the final End Condition Component line segment and Target will
be rounded according to the length typed into this box.

WARNING: Rounding Lengths other than zero may increase corridor processing.
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8D.7.a End Condition Target Types

Terrain Model: By default, the Target Type is set to <Active> Terrain Model. When set, the active
Terrain Model will be intercepted by the End Conditions. Typically, the Existing Ground Terrain Model is
set to active. However, through the “Terrain Model” drop-down, any Terrain Model within the current ORD
File can be set for targeting.

TIP: The Target Aliasing tool can be used to target multiple Terrain Models with a single End Condition.

For more information on Target Aliasing, see 9G.8 Target Aliasing.

End Cund'rtic:un F‘mp.erties Vertical Offset
can be used to
intercept the

Fillet Tangent Length: KEa=ili=

Terrain Model
Horizontal Vertical above or below
Offsets: -0.0000

actual elevation

Elevation: If this Target Type is selected, the End Condition will Target the Elevation specified in the
Vertical Offset box. An application of this Target Type would be grading a detention basin if the basin
bottom elevation is already known.

End Condition Properties

Target Type: Heyation w |

Vertical Offset
value sets the
Target Elevation

uuuuuu

Linear Targets: If any of these Target Types are selected, the End Condition will Target one or more
ORD Elements that are found in the 2D Design Model 1. Linear Targets must be selected with the Target
Aliasing tool for the Corridor to locate the Linear Elements to target. See 9G.8 Target Aliasing.

If Linear Horizontal is selected, then the End Condition will terminate at the Horizontal Position of
the ORD Element. The End Condition slope vector is honored. (See graphic on next page)

If Linear Vertical is selected, then the End Condition will terminate at the same Vertical datum as
the ORD Element. The End Condition slope vector is honored.

If Linear Both is selected, then the End Condition will terminate at the Horizontal and Vertical
location of the ORD Element. The End Condition vector is NOT honored. The End Condition will
adjust the slope vector as necessary to intercept the ORD Element.
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Linear/Feature Definition Both A
End Condition terminal location

G A Slope vector is NOT honored

—_— Shdr E Ehfrofside Layerd R

Hypothetical
ORD Element
location

Linear/Feature Definition Vertical
End Condition terminal location.
Slope vector is honored.

+4 Linear/Feature Defintion Horizontal >
End Condition terminal location.
Slope vector is honored

Feature Definition Targets: This setting operates similarly to Linear Targets to target ORD Elements.
Instead of selecting individual Linear Elements to target, a Feature Definition is specified. All ORD
Elements assigned to the set Feature Definition are targeted.

WARNING: Linear and Feature Definitions Targets must be added to the Corridor as Corridor References
to function. See 9G.9 Corridor References.
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8D.7.a.i Target an ORD Element with End Conditions - Workflow

This workflow demonstrates how to Target an ORD Element with an End Conditions Component. This

workflow is valid for both Linear and Feature Definition Target Types. However, if the Feature Definition
Target Type is used, steps 3-5 are NOT necessary.

eC

Component Properties

Mame: |F|II 1.3 L |ﬂ
[]Use Name Cvemide:  E 13 L

Close
Description: | | < Previous
Feature Definition: w eling"ComponentsGrading*5_TC_Fil
Display Rules: || | Edit... x>

Parent Component: . ﬂ
Test. ..
[] Exclude From Top/Battom Mesh

End Condition Properties

Target Type: | inear Both e |14
Linear Target:: ~ Target Horizontal ching Cou 0
Fillet Tangerrt Length:|5 oDoo
Harizontal Vertical
Offsets: [-0.0000 | [0.0000 | Rounding Length  |5,0000

Open the Component Properties for the End Condition that will Target the Linear Element. Set
the Target Type to Linear Horizontal, Linear Vertical, or Linear Both. Push the Apply button.

From the template drop Pop-Up Icon Menu, reapply the edited Template to the Corridor with the
Synchronize with Library tool. See 9E.8 Synchronize with Library tool.
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B View 1,

Ditch ORD Element
to be Targeted

Locate First Reference

e - Im- - - O R xj
]

+

/ © &
7
@: - 'I-'@ﬂ‘ \'ﬁ @ Q x -ggiluw:;" x |_1‘
tHH m J
r
-

=~

L
a Define Target Aliasing

>
Target Horizontal -
Target: Target Horizental
Linear Geometry 2d:Vertical Prq <Active Surface> [}

Ditch:Ditch Profile I} Add -» Ditch:Ditch Profile Apply

N

<- Close

Move Up

Mowe Down

nal reference
® Show external references Use Closest

Show all inears

From the corridor’s Pop-Up Icon Menu, add the ORD Element(s) as a reference to the Corridor
with the Add Reference to Corridor tool. See 9G.1 WARNING - Creating Circular References

(Recursive Solutions).

From the corridor Pop-Up Icon Menu, open the Define Target Aliasing menu. See 9G.8 Target
Aliasing.

In the Target drop-down, select Target Horizontal.

In the left column, select the ORD Element to be targeted and push the Add -> button. When
the ORD Element is shown in the right column, click the Apply button.

AN A 2R
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8D.7.b End Condition Benching

The Bench Count options in the End Condition Component Properties allows for Benching operations. In
the ORD Software, Benching occurs if the End Condition Template Point does not find its Target within the
range determined by its constraints. The End Condition Component will be repeated until the Target is
found OR the maximum Bench Count iterations is reached - in which case, no solution is returned.

crd NOTE: Both points have

Display

Close

"l Check for Interception || ©Components O Constrte ) »
Diesg an d Digplay Point Names Component Properties
Place Point at Interception L] Display Al Companerts Name [Bench Cu A | #] Apply
CHECKED N [ Use Name Ovemide:  Fil 1.2 A Gose
Description: ‘ | =
Bench_Back T L ~  eling\Components\Grading'XS_TC_Fil .
Eiench—Front Display Rul . Edi... tee>
~enced BeNching Count =5 g
[ Exclude (CHECKED)
End Condition Properties
—______Shdr_EOP_LayerTop R Target Type: | Terrain Model rority:
N %@m.midﬁl}lérffﬁ Temain Model: |V <hetives | Benching Count:
1.0 Fillet Tangent Length:@ j Mo Datum
1.5 EOP Layerd R 5 Olils averd R Horizortal Vertic
— EOP Lay Shdr_Qutside_ ayerd_R e 00000 :| TerrE 00000
Bench Back v Push No
+F=LaH-10Mda b ¢ . >
point — Datum button
T to show more
i | Testfnd Conditions O Bench|ng
2 Close
Failure Report
Bench Front heck Prorties
p0| nt heck Duplicates
Target
Elevation ===
Component Bench Count &
Orlgln pOInt Step Elevatmn Usze Surface Slope:
Display Rules:
Name  Value
A maximum of 5 Part 1> Tre
Bench Counts will be
attempted to solve
+-43 iti
Bench the End Condition

Elevation Datum

Elevation Datum: The FIRST Bench Front point will be placed at the value listed in the Elevation Datum
box. Consecutive Bench Front points in the sequence will be vertically spaced according to the Step

Elevation.

Point Datum: The FIRST Bench Front point will be placed at the same elevation as a specified Point in
the Template. Consecutive Bench Front points in the sequence will be vertically spaced according to the

Step Elevation.

Step Elevation: The Step Elevation is the vertical distance between the Component Origin point and the

Bench Back point. In other words, Step Elevation is the height of an individual Benching Component.
Step Elevation is only used with Elevation Datum and Point Datum options — after the initial datum is

intercepted.
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8D.8 Overlay/Stripping Components

Overlay/Stripping Components have the unique ability to be draped onto a Terrain Model.
Overlay/Stripping Components can be thought of as Components with a variable depth. The depth is
dictated by the Alignment Profile Elevation and the active Terrain Model.

In the Template Editor Overlay/Stripping Components always appears as a Planar Component, which is
referred to as the Spine. However, when processed by a corridor, the Overlay/Stripping Component is
draped on the terrain model and actually becomes a Volumetric Component. When this happens, the
depth of the Overlay/Striping Component is measured from the Spine to the Terrain Model.

In the graphic below, the top of the Overlay/Stripping Component follows the bottom of the Asphalt
Component. The bottom of the Overlay/Stripping Component follows the existing ground terrain model.

NOTE: Component elevations are relative to the Corridor Profile.

Template Editor

0

op L Pavt CL Layeri

IEUP Eaver1_ L

Spine of
Overlay/Stripping
Component

L T A o Y ]

Template Test

Existing Ground
Terrain Model
(Active)

Overlay/Stripping
Component

[m] x
Top of Overlay Ciose
Component (spine)
follows bottom of
Asphalt Component Chesk Duplcatos

Bottom of Overlay
Component
follows Surface

Asphalt
Component

T EOP LayerTop R
|

EOP Layer1 R

Component Properties

Name:

|O\terla5.I Companert]| |ﬂ Apply

[ Use Name Qvenide: Overay COmponent Close
Description: | | p—
Feature Definttion: ~ Mesh'Modeling“Bottom Mesh —
Display Rules: | | Edit...
Parent Component: v ﬂ
[ Exclude From Top./Battom Mesh

Overlay/Stripping Properties

Tiparime Follow Component | apemate Bottom Surface:

Bottom option: Follow Surface ~

Component Depth: Label:

Surface: <Adtive> | [ Stripping Component

Surface Depth: Label:
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8D.8.a Overlay/Stripping Component Properties

Top Option: Specifies how the top of the Overlay/Stripping Component behaves.

Follow Surface: The Top of the Overlay/Stripping Component will follow the Surface (Terrain
Model) specified in the drop-down.

Follow Component: The Top of the Overlay/Stripping will follow the bottom surface of the
vertically adjacent Conventional Component. The spine shape will be maintained along the top of
the Overlay/Stripping Component.

Follow Highest: The Top of the Overlay/Stripping Component will follow the a Terrain Model or
the bottom surface of the vertically adjacent Component; whichever one is higher.

Bottom Option: Specifies how the bottom portion of the Overlay/Striping Component behaves.

Follow Surface: The Bottom of the Overlay/Stripping Component will follow the Surface (Terrain
Model) specified in the drop-down.

Follow Component: The Bottom of the Overlay/Stripping Component will follow the top surface

of the vertically adjacent Component. The spine shape will be maintained along the bottom of the
Overlay/Stripping Component.

Follow Lowest: The Bottom of the Overlay/Stripping Component will follow the Terrain Model or

top surface of the adjacent component; whichever one is higher.

Component Depth and Label: This value cannot be negative. Component Depth refers to the depth of

the Overlay/Stripping Component. By default, this is set to 0.000, which means the Top and Bottom

Option will control the depth of the component. This parameter sets a minimum depth for the component.

Surface Depth and Label: This value cannot be negative. The Overlay/Stripping Component will follow

be offset from the surface at a defined Depth.

Alternate Bottom Surface: By populating this field, an Alternate Surface can be created for the
BOTTOM of the Overlay/Stripping Component. The Alternate Surface is not created until the Create

Corridor Alternate Surface tool is used. See 8C.4 Alternate Surface.

Stripping Component: If this box is checked, then the Overlay/Stripping Component is NOT included in
Material and Earthwork calculations performed by the software.

Cormponent Properties

Name: |Overlay/ Stripping Companent | Apply
(] Use Name Ovemide:  Oveday COmponent Close
Description: | | < Previous
Feature Definition: ~ omponents\Pavt - Asph*X5_TC_Milling N

et =

Display Rules: |

| | Edt..

Parent Component :

[] Exclude From Top/Bottom Mesh

Overlay/Stripping Properties

-4
N

R Follow Component | Agemate Bottom Surface:

Bottom option: Follow Surface “ |F|:ur Atemate Surfac] |
Component Depth: |[}-_5555 | Label: |F|:ur Component Dept V|
Surface: <Actives «| [ Stripping Component

Surface Depth: |[}-_3333 | Label: |F|:ur Surface Depth V|
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8D.8.b Milling and Leveling Component - Example Configurations

]
Asphalt Overlay
Component
.——wa?erTﬂp
Qe op L Fm_GL_LH;:zr-T“‘-“' . ECOP LayerTop R
. I
IEDP Layert L EOP_Layer1 R
Leveling and Milling
Components are placed
under Asphalt Overlay
i I W
LI A i P IR >
Test...

Milling Component: The Overlay/Stripping Component Properties show how to account for a 4” milling
of existing asphalt.

Component Properties *
Oweray/Stripping Properties
Top option: Follow Surface * | Altemate Bottom Surface:
Bottom option: Follow Surface w | w |
Component Depth: |[;._[;.[;.[;.[;. | Label: | iy |
Surface: e hotives | []Stripping Component
Surface Depth: |[;._3333 | Label: || iy |

Leveling Component: The Overlay/Stripping Component Properties show how to account for a leveling
course. The Bottom of the Leveling Component will be at the bottom of the 4” mill. The Top will follow
the bottom of the Asphalt Overlay Component. The Leveling Component is only used if the bottom of the
4" mill falls below the bottom of the Asphalt Overlay Component.

Compeonent Properties x
Cwveray/Stripping Properties
Top option: Follow Component | spemate Bottom Surface:
Bottom option: Follow Surface w | w |
Component Depth: ||]._[:.[;.[;.[;. | Label: | - |
Surface: <Actives «| [ Stripping Component
Surface Depth: ||}.3333 | Label: | - |
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B " Test End Conditions

Asphalt Overlay
Component

Check Duplicates

Available Targets:

<Active>Temrain Modg

Use Surface Slope:
|0 00%

Component

Leveling Course Reset

play Rules:

Existing
Ground
Surface

Milling
Component

Asphalt Overlay
Component

I ‘

NOTE: Leveling Course

Component is only used when

bottom of Milling Component
is below Asphalt Overlay

Existing
Grou nd Mame  Value
Surface Pavt 1. True
+=AoHtO M ¢ >
B ' Test End Conditions = X
2 Closs

Check Duplicates

Awailable Targets:

<Active>Temain Modeg

lUse Surface Slope:
0.00%

- Draw | Reset

Display Rules:

Mame  Value

Pavt 1>... True
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8E — CREATING AND MANIPULATING POINTS AND COMPONENTS

8E.1 Insert a Point into a Template Component

Curmrent Template Display Closz
Name: ¥ i
ame [Two-Lane Road Template | @Components O Constraints Point Properties %
Description: | | [ Display Pairt Names
) _ Name: Mew| Paint |+ | |
Component Selection [ Displz . | | J Poply
[] Use Feature Mame Cvenide: | |ew Point Close
Pavement Layer 4 o
Feature Definition: ~  Pavement\XS_TL_Edage of Pavt 1 )
Pavement Layer 1 < Previous
[ Superelevation Fag
Next =
Altemate Surface: —
Member of:
Pavement Layer 1
Add New Component
Template Documentation Link..
Check Point C tivity...
eck Point Connectivity. @
Delete Components Constraint 1 Constraint 2
Change Ternplate Crigin Type: Wector-Offset - Horizontal ~
Delete Constraints from All Points Parent 1: Shdr_EOP_Layer] L o ﬂ Pawt_CL_Layerl o ﬂ
Edit Component... Parent 2: | Pavt_CL_Layerl v 4
Value: = . =
=7 5+t < Insert Point l} o |D-DDDD | | 10.0000 |
Insert Arc st | ~ | | ~ |
Finish Enter . [ Horizontal Feature Constraint Linear' ALX elements  ALIX_01
h Unmerge Component Points =
Rndollast (e8¢ Set Component Display Rules [~ 2EE
Cancel

Delete Component

Set Dynamic Origin Ctrl-D
Set Dynamic Crigin Ctrl-D

Right-Click on the Template Component to which the New Point is to be added - in the
approximate desired location for the New Point. If there are adjacent Template Components, the
Component Selection window will be shown. In this example, the desire is to add the Point to
Pavement Layer 1.

Select the Insert Point tool from the Right-Click menu.

In the Active Template Editor Screen, Left-Click at the approximate location for the new Point.

Additional Points can be added by Left-Clicking in the desired location. If no more Points are to
be added, Right-Click in the Template Editor and select Finish.

Newly-added Points will be Unconstrained. Enter the new Point Properties and assign
Constraints.

VAR A AR
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Current Template

Mame: |Tw0-Lane Road Template

Description: |

ls Tunnel Template

Pavement Layer 1
Component

Pavement Layer 4
Component

Point Properties >

Name: [few Pore v] ] [Trony ]

[ Use Featurs Name Ovemide: | ew Point

Close
Feature Definition: v Pavement\X5_TL_Edge of Pavt 1 :
< Previous
[] Superelevation Fag
MNext =

Altemate Surface: -

Member of ;

Pavement Layer 1

Constraints
Constraint 1 Constraint 2

Type: Vector-Offset ~ Herizantal w
Parent 1:  Sher EOP_Layeri L~ #| | Pavt_CL_Layert v 4|

Final Location of |
New Point

hd
Il P __La}reﬂ - ﬂ

|-10.0000 |[=

Ll mimi =] Commibs simims (™ i i gmmfemd .- arans a - aaaes e
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8E.2 Merge Template Points

In the Add a Point to a Template Component workflow (shown on the previous page), the final location of
the New Point is on the shared border of Pavement Layer 1 and Pavement Layer 4 Components. However,
the New Point is only Member of Pavement Layer 1 Component — as shown in the Point Properties. In
order to make the New Point a Member of both components, a temporary point has to be added at the
same location and then the two points can be Merged. The final Merged Point will be Member of both
Components.

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

Delete Components

Change Template Origin

Delete Point Delete Constraints from All Points

New Point
Temporary Poirt

Move Point

Edit Paint...
Add Constraint »

Merge Points L\g o

Delete Point

=LA H-IE M b g
Nt Delete From Components (Make Null)

Test Point Controls »

Set Dynamic Origin Ctrl-D

Following the procedures shown in Add a Point to a Template Component, add a Temporary Point
at the same location as the New Point. The Temporary Point is inserted to the Pavement Layer 4
Component.

Right-Click on the overlapping Points and select Merge Points

The Delete Point box will appear. Whichever point is selected in this dialog will be deleted.
The other point(s) will remain. For this example, the Temporary Point is selected for deletion.

A\ 4B 4

After this procedure is completed, the New Point is Member of both Components - as shown in the Point
Properties of the New Point:

Point Properties

>
Mame: |New Pairt| V| ﬂ I Apply |

] Use Feature Name Ovemide: | pew Point

Close
Feature Definition:  Pavement'\XS_TL_Edge of Pavt 1 :
< Previous
] Superelevation Flag
Mext =

Altermate Surface: .

Member of :

Pavement Layer 1

Favement Layer 4

8-81



8E.3 Delete Template Point

Template Points are deleted by simply Right-Clicking on the Point and selecting “"Delete Point”. If the Template Point to be deleted is Member
of multiple Components, the User is given the option to delete the point from a single Component or from A/l Components.

. Pavement Layer 1
— e
e e Component

A T T——— A\

Add New Component ¥

\ Pavement Layer 4
N Component

———

Template Documentation Link...

Check Point Connectivity...

E——

Delete Components

Change Template Origin

Point Properties *
Name: Poirt to be Deleted v #| [ Aoy |
[ Use Feature Name Overide:  New Point Close
Feature Definition: ~  Pavement'X5_TL_FEdge of Pawt 1 P —
[[] Superelevation Flag

Next =
Altemate Surface: V

Member of:

Pavement Layer 1
Pavement Layer 4

Point Properties

Point is still shown,
but is no longer
Member of
Pavement Layer 1
Component

=R o H- IO Mo o E g

Delete Point x

Delete Constraints from All Points

Edit Point... Select Shape(s)to Delete Point From:

Add Constraint

Cancel
Delete Both Constraints
Delete Vector-Offset Constraint
- . ] I Delete Horizontal Constraint -
Delete Point
MNane

Delete From Components (Make Null)

Test Point Controls

Set Dynamic Crigin

If "All" is selected,
then the Point is
completely deleted.

> = A S H-IE Mo o >
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8E.4 Assign Constraints from the Right-Click Menu

Template Point Constraints can be conveniently assigned through the Right-Click Menu.

Add Full Constraint

Horzontal Offset:
[2.2613

Vertical Offset:

Add Mew Component

Template Docurmnentation Link...
Check Point Connectivity...
Delete Components

Change Template Crigin

Delete Constraints from All Points

Mowve Paoint
Edit Point...
Add Constraint ¥ Full Constraint L\}
Delete Point Horizontal
Delete From Compenents (Make Mull) Vertical
Slope
Test Point Controls 3 Vector Offect
Set Dynamic Origin Ctrl-D Angle Distance

Herizontal Maximum
Herizontal Minimum
Vertical Maximum

Yertical Minimum

Right-Click on the Template Point to assign Constraints to it. In this case, the Ditch Point will be
assigned Constraints.

In the Right-Click Menu, navigate to the Add Constraint and select the desired Constraint type.

NOTE: The Full Constraint type will assign both a Horizontal and Vertical Constraint to the Point.
All other types will only add the individual Constraint — potentially leaving the Point Partially
Constrained.

In the Active Template Editor Screen, select the Parent Point for the constraint. In this case, the
Road Hinge Point is selected.

LA A2 4

In the Add Full Constraint dialog box, key-in the desired Constraint Values and Left-Click on OK.
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8E.5 Move Template Points Graphically

If a Template Point is Unconstrained + or Partially Constrained , then the Point can be moved around
in the Active Template Editor Screen with the mouse cursor. Unconstrained points == can be moved
anywhere in the Active Template Editor screen. Partially constrained points are moved along the fixed
direction/path that honors the constraint.

To access the Move Point tool, simply Right-Click on an Unconstrained or Partially Constrained Point and
select Move Point from the Right-Click Menu. The Move Point tool will NOT be displayed in the Right-Click
menu of a Constrained Point ==

Use the mouse cursor to move the Template Point around. When satisfied with the location in the Active
Template Editor Screen, Left-Click to place Point.

Right-Click on an Left-Click at the n
Unconstrained 4 or desired location to

Partially Constrained place the Point
Template Point

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

Delete Components

Change Template Origin

=t o100 Delete Constraints from All Points =t o=t O M
Move Point N
Edit Point...
Add Constraint >
Delete Point

Delete From Components (Make Null)

Test Point Controls »

Set Dynamic Origin Ctrl-D

TIP: Enable Step Options to move Point at round grid intervals and assist in snapping to other Points.
See 8B.4.a.ii Step Options.
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Before Moving a Point, the Constraints of the other surrounding Template Points should be understood to
avoid unintended results.

In the curb component shown on the previous page, all surrounding Template Points have constraints
leading back to the Moved Point. When the Point is moved, all surrounding Template Points will follow to
maintain Constraint relationships.

TIP: In the Active Template Editor Screen, turn on the Constraint Display to better understand Constraint
relationships within the Template. See 8C.6.b Constraint Display in Active Template Editor Screen.

Current Template Display Close

Description [_] Display Pairt Names

All surrounding
Constraints Arrows
lead back to
Unconstrained Point

Constraint Relationships
of Curb Component

=X od-IDu & g >
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8E.6 Change Template Origin Point
To change the Template Origin Point for a Template, simply Right-Click on a Point and select Change

Template Origin. After the Change Template Origin tool is used, the Template Grid will rearrange to set
the (0,0) coordinate to the new Template Origin.

Right-Click on
Point to become
new Template Origin

Add New Component

Template Documentation Link...
Check Point Connectivity...

Delete Components
Change Template Origin

Delete Constraints from All Points

Current Template Origin
marked with a magenta box

Edit Point...
Add Constraint
Delete Both Constraints

=L oHtO M b

Delete Slope Constraint

Delete Horizontal Constraint

Delete Point
Delete From Companents (Make MNull)

Test Point Contrals

Set Dynamic Origin Ctrl-D

New Template Origin
is shown with
magenta box

TIP: Assign Constraints to old
Template Origin Point to make
it Fully Constrained < .

Remove both Constraints from
new Template Origin Point to
make it Unconstrained == .

8-86



8E.7 Create New Template Components

New Template Components creation tools are accessed by Right-Clicking in the Active Template Editor
Screen or through the Add drop-down located in the upper-left corner. Both locations contain identical
tools.

B Create Template — O >
File Edit Add [\Jools
Template Lit Simple

rent Template Display

I F\6975 R Constrained pe: | Two-Lane Road Template | @Components () Constraints Cose
Soac  Unconsined Component Creation [ | Bt
(] Compe Mull Peint [] Display Al Components
CJEndC End Condition Tools
J%?J?rf Owverlay/Stripping
1 Templ Circle
Add New Component » Simple
Template Documentation Link... I} Constrained
Check Point Connectivity... Unconstrained
Menu Delete Components Mull Point
Change Template Origin End Condition
< } [ [ Delete Constraints from All Points Overlay/Stripping
Library  Active Template | L = i i ¢ o Circle >
Set Dynamic Origin Ctrl-D

With the exception of the Simple Component tool, New Components are created by placing new Points in
order to define the shape of the New Component. If a New Point is placed atop an existing Point, the
points will be merged.

Simple: This tool creates a rectangular component. See 8E.9 Create a Simple Component - Workflow.

Constrained: Creates a Closed or Open Component by placing hew Template Points. The Point placed
first will be Unconstrained. All successive Points will be horizontally and vertically constrained to the
preceding Point.

Unconstrained: Creates a Closed or Open Component by placing new Template Points. All Points will be
Unconstrained, except for Points placed atop of existing points.

Null Point: Creates a single Null Point.
End Condition: Creates a single End Condition Component by placing new Template Points.

Overlay/Stripping — Creates an Overlay/Stripping Component by locating Template Points that comprise
the spine of the Component.

Circle: Creates a Circular Component by locating the radius point and entering a Radius value.

8-87




8E.8 Create a New Component - Workflow

This workflow is applicable to all Add New Component tools except for the Simple Component tool.

Finish

Closed Shape Ctrl-L Add New Component > Simple
Mirror Template Documentation Link... Constrained
Undo Last Check Point Connectivity... Unconstrained
Cancel Delete Components Mull Point
Change Ternplate Origin End Condition
SetD ic Origi
ynamie ~rngin Delete Constraints from All Points Overlay/Stripping
i . Circle
] Set Dynamic Origin Ctrl-D
+-AoH-toa s - —
Current Component » Test
Mame: MNew Component| Feature Defintion: | .. TC_Pavemert Layer 5
Point Properties x
Name: [Favi CL_Layerd V] A [Ty ]
[] Use Feature Name Cvemide: Pavt_CL_Layerd Close
Feature Definition: ~ oints\Subgrade\X5_TL_Subgrade| [ _ Previous
[] Superelevation Flag
Mext =

New Points placed F — """
atop existing points Jnew component
will be Merged into [ Pavement Layer 4
a single point that is
Member of multiple

components.

Constraint 2

Horizontal ~ Vertical ~

Parent 1 [Paut_CL_Layer! v 4| [Pav_CL Layert v |

Type:

Right-Click in the Active Template Editor Screen and select Add New Component - Constrained.

Assign the New Component an appropriate Name and Feature Definition.

Right-Click in the Active Template Editor Screen and identify whether the New Component should
have a Closed Shape or Open Shape.

In the Template Grid, Left-Click on the point locations that will determine the general Component
shape.

When satisfied with the general shape of the Component, Right-Click in the screen and select
Finish.

AR AR A A
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8E.9 Create a Simple Component - Workflow

The workflow below shows how to create a Simple Component. Simple Components are rectangular in
shape when first created.

File Edit Add Tools

Simple [ o
Constrained

Unconstrained

Mull Point
End Condition ~
Owerlay/Stripping Change Placement Point
Cj Mirror Ctrl-M
Placement Point Reflect Curl-R
(UHCOHSUEiﬂEd) Cancel ESC
Set Dynamic Origin Ctrl-D

+=4HoH-1Du R 4 I >

Cumrent Component Tt

Name: |Sim|:|le Component | Feature Definttion: | TC_Pavement Layer 1 —

Slope: Before placement, Component
Thickness: f@s Properties and Constraints
Width: [zowo | can be customized.

From the Add drop-down in the upper-right corner of the Template Editor, select Simple.

Assign the New Component an appropriate Name and Feature Definition.

Right-Click in the Active Template Editor Screen and identify whether the New Component
should have a Closed Shape or Unclosed Shape.

LA

Left-Click in the Editor Screen where the Component shall be placed.
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8E.10 Merge Template Components

Two Template Components can be Merged together simply by Right-Clicking on the shared border between the two Template Components
and selecting Merge Components. For this tool to function, the Template Points located on the shared border must be Member of both
components.

# | Point Properties X
ame: Pavt_CL|_LayerTo w |
Pavt CL_LayerTop T | te Point | Cl LayerTop | J I Aoply I
/ K em p ateé roints are | Use Feature Name Overide: Pavt_CL_LayerTop Close
_'“-\-..._____‘_- Member Of BOTH a Definition: v pints\Geomety'\XS_TL_Centerling p—
Pavi-ETW LayerTop L Components [ SuperaMigtion Flag
Meat =
E Stemate Surfad .
Member of:
Left Component
RIGHT Component
Add Mew Component
W _Layerl L Template Documentation Link...
Check Point Connectivity...
Right-Click on shared Delete Components _ _
oint Properties X
bDFdEF t'D' reveal Change Template Crigin v
M C_ t' Delete Constraints from All Points = F'ﬂ\ft CL_Layerl V| ﬂ I Lpphy I
erge Gmponen T [ W/se Feature Name Ovemide: Pavt CL Layer Clase
tDDl _ Feafre Definition: v nts\Geomety\X5_TL_Certering 1 :
Insert Point < Previous
Add Point [] 5Merelevation Fag .
et =
Insert Arc Altematimeuface: —
Merge Components Member of:
. Left Component
Unmerge Component Points RIGHT Componert
Set Component Display Rules
Delete Component

Set Dynamic Crigin Ctrl-0
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8E.11 Delete Template Components

Components can be deleted individually using the Delete Component tool OR multiple Components can be
deleted in a single gesture with the with the Delete Components tool. The Delete Components tool allows
the User to draw a path with the mouse cursor. Any component that crosses the path will be deleted.

Delete Path ~

Add New Component

Template Documentaticn Link...

Check Point Connectivity...

Delete Components

Deletes all
Components that
intersect the
mouse path Hold down Left-
Insert Point Click button and
Insert Arc draw path with
Unmerge Component Points T MOuse cursor

Change Termnplate Origin
Delete Constraints from All Points

Edit Component...

t-haH-tDa Set Component Display Rules on |Y Deletes the Y
o Delete Component % Com ponent that is
BT T Ctrl-D Right-Clicked on

Delete Component (Single Component)

o Right-Click on the Component to be deleted.

o In the Right-Click Menu, select Delete Component.

Delete Component (Multiple Components)

o Right-Click anywhere in the Active Template Editor Screen.

o In the Right-Click Menu, select Delete Components.

Left-Click at the start position for the Delete path. While holding down the Left-Click button,
draw out the Delete path. Release the Left-Click button to complete the command.
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8F - TEMPLATE CREATION WORKFLOWS

8F.1 Template Points/Components Naming and Feature Definition -
Management Warning

When creating Template Points and Components from scratch, a major challenge is assigning points an
appropriate Name and Feature Definition.

All Template Points and Components must contain an appropriate Name and Feature Definition.
Using pre-made Template Components can assist in this effort because Names and Feature Definitions are
a pre-set. However, before placing pre-made Template Components, ensure that Template Options have
been configured. See 8B.4.a Placement Options for Pre-Made Template Components. To assist with
Naming, the Template Options will automatically place the _R and _L suffix to pre-made Template
Components when placed in the Active Template.

8F.2 Simple Road Template for Superelevation and Safety Edge

This example shows how to build a Template that will react to Superelevation and contains the proper
asphalt pavement Safety Edge configuration.

B Create Template

Template Library: File Edit Add Tools

—i C:\ProgramData"Bentley"OpenRoads Designer CEM & s 4 LT
*ZZ Paint Name List Open... Ctrl+0 Template
3 Civil Cells Save Ctrl+5 Template Library... A
—4 Components Save As...

7] Bamier
=] Curbs Close
(27 Guardrail Widening
[C] Medians
1 Misc
j gveﬂjﬁnﬂ ) Drop Pavement
aved Ditc . .
= Pavement Layer 1 Vertical into

— Pavement Components
== Pavement Layer 1 Safety Edge
== Pavement Layer 1 Slope
-~
== Pavement Layer 2 Safety Edge
== Pavement Layer 2 Slope
== Pavement Layer 2 Vertical

7= Pavement Layer 3 Safety Edge Template Documentation Link...
== Pavement Layer 3 Slope

) - Move Origin
3= Pavemert Layer 3 Vertical Check Point Connectivity... Points on to
2= Pavemert Layer 4 Safety Edge Delete Components p

Active Template

~  Mirror
Reflect

Add New Component

Cancel

Set Dynamic Qrigin Ctrl-D

< Change Template Origin of each other w
Library  Active Template Delete Constraints from All Points

Move Point

Edit Point...

Add Constraint b

Create a New Template in the Project Templates folder. See 8B.3 Create a New Template or
Edit a Pre-Made Template.

Place the Pavement Layer 1 Vertical into the Active Template Editor Screen. When placing the
Template Component, Right-Click to set the Placement Options to Mirror. See 8B.4 Place Pre-
Made Templates and Components into Active Template.

Using the Move Point tool, take the origin point of one of the Pavement Layer 1 Vertical
components and move it on top of the other. Right-Click directly on an unconstrained point to
access the Move tool. See 8E.5 Move Template Points Graphically.
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® | Create Template

i i Template Options X
File Edit Add Tools
Template Library Organizer... Naming Options
Apply Feature Name Override... L TR
: (@) From Feature Definition Cancel
Apply Component Name Override...
Apply Feature Definition to Points... (O Specify: Preferences .
Apply Feature Definition to Components... Point Seed Name: | “
Apply Alternate Surface to Points... [Z] Apply Affixes
Apply Superelevation to Points... Prefix Suffix
Options... [s Lelk | | |—L |
Dynamic Settings Right | | | R |
TIP: In the Template Options menu, Ensure _
Apply Affixes and Step Options are engaged. LT
See 8B.5 Placement Options for Pre-Made X [os000 I ¥ [o1000 | Slope: [0.00% |
Template Components
Add New Component >
Edit Component... Template Documentation Link...
Curment Te Insert Point Display Check Point Connectivity...
Name: Add Point (® Componerts () Cor} Tem plate Delete Components. - ;
Descriptiol el [] Display Point Names Orlg in Point Change Template Origin T}
) Delete Constraints from All Points
fa, [ Display Al Components
Merge Components i
. T} Move Point
Unmerge Component Points
. 6 Edit Point...
Set Component Display Rules
Add Constraint »
Delete Component .
- o i Change Delete Point
ynamic Origin rl- A
Tem plate Or|g in Delete From Components (Make Null)
Merge Components Test Point Controls »
Set Dynamic Origin Ctrl-D
-_-__.__—__-—-—-_-_-_-_-_-_-_-
—____.________——————-___-_-_-———-_-_—— o —
Move Point
4 Merge Points E e
Add Constraint H]
Merge Points %
Delete Point
Delete From Components (Make Null)
Test Point Controls ¥
Set Dynamic Crigin Ctrl-D

Using the Merge Points tool, merge overlapping Template Points on the shared border between
Components. Right-Click directly on the Points to access the Merge Points tool.
See 8E.2 Merge Template Points.

Using the Merging Components tool, merge the two Pavement Layer 1 Vertical components into a
single component. Right-Click directly on the shared border to access the Merge Components
tool. See 8E.10 Merge Template Components.

Using the Change Template Origin tool, set the Template Origin Point to the pavement crown
point. Right-Click directly on the pavement crown point to access the Change Template Origin
tool. See 8E.6 Change Template Origin Point.

o In the Point Properties for two top edge points, check the Superelevation Flag.
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Point Properties

Name: Pavt_ETW_LayerTop_L v ﬂ [ Apply |
[] Use Feature Name Ovenide: Pavt ETW LayerTop_L T
Feature Defintion: v s\Pavement\XS_TL_Edgeof Pavt | _p_ .
Superelevation Flag
Next >
Altemate Suface: "y
Member of:
Pavement Layer 1_R
XS_TC_Pavement Layer 4
Cument Template Display Add New Component >
Name: (O Constraints Template Documentation Link...

Riverside Road Typical

| (®) Components

Description:

| Display Point Names

[ Pavt_CL_layerTop

e

(] Display All Components

Check Point Connectivity...
Delete Components

Change Template Origin

Delete Constraints from All Points
Edit Component...

Insert Point

Insert Arc

-——--_.______—__.__________________ Pavt_ETW_LayerTop_R

F Pavt_CL_Layerl

%

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

Delete Components

Change Template Origin

Delete Constraints from All Points

Set Dynamic Origin Ctrd-D

-_—

Simple
Constrained
Unconstrained
Null Point

End Condition
Overlay/Stripping
Circle

Pavt_ETW_lLayerl_R

\}5—‘

10

Point Properties Point Properties X
Name: Safety Edge Reference_R V|ﬂ Apply Name: Safety Edge_R v ﬂ | Apoly I
[[JUse Feature Name Override: Safety Edge Reference_R Close [[J Use Feature Name Ovenide: Safety Edge R Close
Feature Definition: ~ nplate Points\DNC\XS_TL_Draf-DNC <Previous Feature Definttion: + Pavement\XS_TL_Edge of Pavt 1 _
< Previous
[]Superelevation Flag [[] Superelevation Flag
Mext > Next >
Alternate Surface: || w Altemnate Surface: | ~
Member of. Member of:
[Pavement Layer 1_R
Constraints Constraints
Constraint 1 Constraint 1 Constraint 2

Type: Angle Distance e Type: Vector-Offset v Vector-Offset v

Parentl:  |pavt ETW LayerTop R ﬂ Parent 1| payt_CL_Layerl v ﬂ Pavt_ETW_LayerTop_R -~ ﬂ

Parent2  'pavt CL_LayerTop M ﬂ Parent 2: Pavt_ETW_Layerl_R v ﬂ Safety Edge Reference_| v ﬂ

Value:  [-300000" |[= |-0.5000 |[= Vale:  [0.0000 =| [-0.0000 -

Label:

sbel | ~] | v] Label: | S .

[ ]Horizontal Feature Constraint Linean AUX elements\AUX_01 [] Horizontal Feature Constraint Linear\ALIX elements\ALX 01

near\AUX elements\AUX_0
R |
00000 e
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o Right-Click anywhere in the Active Template Screen Editor and create a Null Point. Place it near
the edge of road template. See 8E.7 Create New Template Components.

Access the Point Properties of the newly-created Null Point to edit the Symbology. See 8C.2
Point Feature Definition and Name Properties.

Name = Safety Edge Reference_R
Feature Definition = XS_TL_ Draft-DNC

NOTE: This Null Point is used for reference only. The XS_TL_Draft-DNC is a Do Not Construct
o Feature Definition - so this Template Point will not be shown in the 2D Design Model.

Assign the Angle-Distance Constraint to the Null Point. See 8C.6.a.xii Angle Distance.

Constraint 1

Parent 1 = Pavt_ETW_LayerTop_R

Parent 2 = Pavt_CL_LayerTop

Angle Value = -30.000° Distance Value = -0.5000’

Right-Click on the Component boundary in between Pavt_ETW_LayerTop_R and
o Pavt_ETW_Layerl_R. Insert a Point into the Asphalt Component and place it near the reference
Null Point. See 8E.1 Insert a Point into a Template Component.

Access the Point Properties of the newly-created Template Point to edit the Symbology.
Name = Safety Edge_R
Feature Definition = XS_TL_Edge of Pavt 1

Assign the Vector-Offset to both Constraints. See 8C.6.a.v Vector Offset.

Constraint 1 Constraint 2

Type = Vector Offset Type = Vector Offset

Parent 1 = Safety Edge Reference_R Parent 1 = Pavt_ETW_Layerl_R
Parent 2 = Pavt_ETW_LayerTop_R Parent 2 = Pavt_CL_Layerl_R
Offset Value = 0.0000’ Offset Value = 0.0000’

Null Point Reference Explanation: The Null Point is necessary to maintain a 30° Safety Edge slope -
even when the pavement cross-slope is superelevated. The pavement cross-slope is defined by the vector
between Pavt_CL_LayerTop and Pavt_ETW_LayerTop_R. The Angle Distance constraint type for the Null
Point uses this vector as a reference to ensure the Null Point is placed RELATIVE to the pavement cross
slope. The Distance Value for the Null Point is unimportant and can be ANY value other than zero.

The Safety Edge_R point will be placed at the intersection of the two vectors specified in its constraints -
the vector formed by the bottom of the pavement (Pavt_CL_Layerl_R and Pavt_ETW_Layerl_R) and a
30° vector formed by the Null Point and top edge of pavement (Safety Edge Reference_R and
Pavt_ETW_LayerTop_R). This configuration ensures that the Safety Edge maintains proper geometry IF
the pavement slope is varied due to superelevation operations.

To test Safety Edge behavior under superelevation conditions, see 8C.3 Superelevation Flag.
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Safety Edge in
Superelevation Scenario

Vector formed by
Pavt_CL_LayerTop and
Pavt_ETW_LayerTop_R

Vector formed by
Safety Edge Reference_R
and Pavt_ ETW_LayerTop_R

Vector formed by
Pavt_CL_Layerl and

+ =2 5] Pavt_ ETW_Layerl_R >
Cument Template Display Close
Name: Riverside Road Typical | (® Components () Constraints
Description: | | [[] Display Point Names
T Template [C] Display All Components

Do NOT include
Null POINTs in
Pavement Layer 4

Add New Component

Template Documentation Link...

Constrained

Finish Check Point Connectivity... Unconstrained

Closed Shape Delete Components Mull Point

Mirror Ctrl-M Change Template Origin End Condition “
Delete Constraints from All Points Overlay/Stripping

Undo Last ESC Circl

Cancel Set Dynamic Origin Ctrl-D ircle

Set Dynamic Origin Ctrl-D

Cument Component
Name: |Pavement Layer 4] Feature Defintion: | TC_Pavement Layer 4
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Create the Safety-Edge for the left side of the Template. Repeat Steps 7-10.

Right-Click in the Active Template Editor Screen and create a new Unconstrained Component.
Below the Active Template Editor Screen, give the new component an appropriate Name and
Feature Definition. Ensure that Closed Shape is enabled. See 8E.7 Create New Template
Components.

satisfied with the shape, Right-Click in the Active Template Editor Screen and select Finish.

Assign the 5 unconstrained points appropriate Names, Feature Definitions, and Constraints; as
shown below.

o Roughly delineate the new Component’s shape by clicking in the locations shown above. When

Bottom Points are Constrained

to the Points immediately above Hinge Point Constraint 2:

Hinge Point Constraint 1:

Vector Offset = 0'
from Bottom Points

Slope = 25%
from Edge of Road Vertical Constraint = -0.6666'

Horizontal Constraint = 0.0000'

t=fan-t0ao b < ~
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Template Library Cument Template Display

! ) i Close
23 C:\ProgramData\Bentley\OpenRoads [| Name Riverside Road Typical EASpOMNEE A, S

=N lar ;

= ,D‘r.ﬁ Name List Description: [] Display Point Names

| Civil Cells : i

E‘ Display All Components

[C] Components
=3 End Conditions
— Daylight Slope
= Daylight Slope

(£ Ditch

o | Fill
1 Components for Forced Fil
»=( Forced Fill
»= Simple Fll ——y

(2] Slope Tables

»=( Cut and Fill Slope Table

»=( Cut w/ Ditch & Fill Slope Tables
— Project Templates

b Riverside Road Typical

] Templates Mirror Ctrl-M
Reflect h Ctrl-R

Cancel ESC

< g Set Dynamic Origin Ctrl-D

Library Active Template |

Place the Simple Fill Template Component directly on the Hinge Point for each side. When
o placing the Template Component on the left side, Right-Click and select Reflect. See 8B.4 Place
Pre-Made Templates and Components into Active Template

Access the Point Properties for the Slope_Stake_ Fill points and change the Slope Constraint from
25% to 33.33% (1V:3H).

17 2

Also, uncheck the Use Feature Name Override box. See 8C.7.b Feature Name Override
Convention for End Condition Points.

PointBroperties X

N |Slope_Stake_Fil_L 7 ﬂ

Close

Feature Defintion: v mplate Points\Grading\XS_TL_Fil
[[] Superelevation Fag

< Previous

Next >
Altemate Surface:

End Condition Properties

Check for Interception Member of -
Fill

Place Point at Interception il_L
End Condition is Infinite

[C] Do Not Construct

Constraints
Constraint 1 Constraint 2

Type: Slope v Vertical v

Parent 1: Hinge_L v ﬂ Hinge_L v ﬂ
Parent 2: ]

3 s [ e
Value: 13,337 a = -5.0000 -

Label -Fill Slope

[ ] Horizontal Feature Constraint Linsar
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Template Library: Cument Template

= t_ Progran Data'\Bentley\OpenRoads [| Name: Riverside Road Typical
_‘_ Point Name List Description:
=] Civil Cells

(_] Components
=3 End Conditions
— Daylight Slope
»= Daylight Slope
= Ditch
(2] Components for Forced Bac
= Cut Slope Table w/ Ditch
=~
w=( Ditch with Forced Backslop
= Ditch with Rock
= Fill
1 Components for Forced Fill
= Forced Fill
= Simple Fill 19
(] Slope Tables
= Cut and Fill Slope Table
»=( Cut w/ Ditch & Fll Slope Tables
A Project Templates
B Riverside Road Typical
] Templates

<
Library Active Template | -

15 g

Lod-tDu o -

Display
(® Components () Constraints
[[] Display Point Names

[] Display All Components

Ctrl-M
Reflect Ctrl-R
Cancel ESC

Mirror

Ctrl-D

Set Dynamic Origin

Place the Ditch - Forced Backslope in the same manner as Step 16.

Access the Point Properties for the Slope_Stake Cut points and uncheck the Use Feature Name

Override box.

19 g

Convention for End Condition Points.

Also, uncheck the Use Feature Name Override box. See 8C.7.b Feature Name Override

Access the Point Properties for the Ditch _Front points and change the Slope Constraint from 25%

to 33.33%.

20 g

Change the Vertical Constraint from -4.0000’ to -1.0000".

This creates a Ditch that

has the same foreslope as the Fill End Condition with a bottom that is 1’ below the hinge point.

Slope_Stake_Cut_R

Point erties
Na

I .
[[J Use Feature Name Overide Choes

Feature Defintion: v mplate Points\Grading\XS_TL_Cut

[[] Superelevation Flag
Next >
Altemate Surface:
|  End Condition Properties
Check for Interception Member of

Place Point at Interception hch
End Condition is Infinite

[[] Do Not Construct

Constraints
Constraint 2

Vertical v

Constraint 1
Slope v

-4

Value: 50.00° =

Type
Parent 1: Ditch_Back_R

Parent 2: Il

Ditch_Back_R

Label: Ditch Back Slope

[[] Horizontal Feature Constraint

X

| | o]

< Previous

v 4

Point Properties X
[[J Use Feature Name Ovenide: Ditct _Front_| Close
Feature Definition: v ate Points\Grading\XS_TL_Slopes z
< Previous
[ Superelevation Flag
Next >

Altemnate Surface:

End Condition Properties

[C] Check for Interception Member of: [s

RN Ditch_L
[] Do Not Construct
Constraints
Constraint 1 Constraint 2

Type: Slope Vertical v

Parent 1: Hinge_L _I Hinge_L v _‘ﬂ

Parent 2: B @

Value: 5333 1.000 |[=

Label: I -Ditch Foreslope [Ditch Depth

[] Horizontal Feature Constraint LineaP\AUX elemerts\ALX
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@ @

Simple

Add New Component

Template Documentation Link... Constrained

Unconstrained
Mull Point
End Condition

Check Point Connectivity...

Delete Components

Change Template Origin

Delete Constraints from All Points Overlay/Stripping

CtID e a B
/ ¥ 3D Refl Post Red A

3D Refl Post White
| #| el

Set Dynamic Origin

Point Properties

3D Traf Cone 10ft Spacing
3D Traf Cone 20ft Spacing
3D Traf Cone 30ft Spacing
3D Traf Cone 40ft Spacing
3D Traf Cone 50f Spacing

Name ExGrd

[[]Use Feature Name Ovenide: Close

Feature Definition:
[] Superelevation Flag

Altemate Surface:

v Linear\AUX elements\AU

10

< Previous

Next >

3D Traf Cone 60ft Spacing
Curb_Back _Bot
Curb_Back_Top
Curb_Face_Bot

Curb_Face_Lip
Curb_Face_Pawt
Member of :

@

Constraint 1

Horizontal s

Curb_Flowline
Curb_Flowline_Bot
Curb_Pave_Layer1
Curb_Pave_Layer2
Curb_Pave_Layer3
Curb_Pave_Layer4
Curb_Pave_Layerd
Ditch_Bat

Ditch Bot_Back

Select ExGrd from
Point Name List
drop-down

Constraints
Constraint 2

Type: Project To Suface v

Gfmse_Backfill1_
Gfmse_Backfill2_
Gfmse_Backfill3_
Gfmse_Embedment
Gfmse_Excavation
Gfmse_Gabion

Gfmse_Grid

Gfmse_Pig

Gfmse_Toeslope

[] Horizontal Feature Constraint Linear\AUX elements\AUX_01 Gw_Backfill 1_

- Gw_Backfill2_

Gw_Bottom

Gw_Excavation

Gw_Top

Median_Bot v

Parent 1: Pawvt_CL_LayerTop Any Direction v

Value:

[-0.0000 = | v

Label: |

Right-Click anywhere in the Active Template Screen Editor and create a Null Point. Place it
underneath the aggregate component.

Access the Point Properties for the newly-created Null Point and assign a Name and Feature
Definition by selecting ExGrd from the Point Name List drop-down.

NOTE: This ExGrd Null Point is necessary for labeling the existing ground elevation in Cross
Section Production.

In the Point Properties, assign the ExGrd null point Constraints. See 8C.6.a.vi Project To
Surface.

Constraint 2
Type = Project To Surface
Parent 1 = Any Direction

Constraint 1

Type = Horizontal

Parent 1 = Pavt_CL_LayerTop
Value = 0.0000’
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8F.3 Advanced Road Template with Guardrail and Display Rules

The following workflow demonstrates how to build a template that accommodates both the typical road
condition AND a guardrail shoulder widening condition. Prior to this workflow, the Widening Hinge Line
and Guardrail Line must be manually drawn using Horizontal ORD Elements with appropriate Feature
Definition. The Horizontal ORD Elements must be added to the Corridor as a Reference. See 9G.1
WARNING - Creating Circular References (Recursive Solutions). NOTE: This workflow is done for the
Right-Side of the Template only but is applicable to the Left-Side as well.

The Default Condition for this template will represent a typical road section.
The Widening Condition and Guardrail Condition use Display Rules, Null Points, and Horizontal
Feature Constraints to adjust to the Horizontal ORD Elements drawn by the User in the 2D Designh Model.

Default Condition:
Guardrail Hinge
Point or Guardrail
Point NOT found by
Null Point Triggers

Guardrail Line
Feature Definition =

Guardrail_Single_Sided_R [l by Null Point

>0 & X

Guardrail Condition:
Guardrail Point is found

o= =]

Widening Hinge Line
Feature Definition =
XS_TL_Guardrail Widening

Horizontal ORD Elements
drawn by the USER.

Add to Corridor as References

Widening Condition:
Guardrail Hinge Point is
found by Null Point

Null Points:

Widening and

used to
trigger Display Rules
that correspond to the

Guardrail Conditions

+=35H-I0u"

Guardrail Point
follows the
Guardrail Line

Default Condition:
Guardrail Shoulder Widening
is NOT needed. Typical
Shoulder is displayed.

T

Widening Hinge Point follows the
Widening Hinge Line

Widening and Guardrail Conditions:
Guardrail Shoulder Widening is displayed.
Guardrail Point is only displayed where

shown in the 2D Design Model.

B View 3, Cross Section - Corridor: BL4 Plan: BL4 Profile: BL

View Properties |v| |« = 4+50.00 - >

Default Condition

Dynamic Cross Section Viewer

Widening Conidtion

Guardrail Point
Template Feature Definition =
Guardrail_Single_Sided_R

{
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Cument Template

Display

Name: Road Section with Guardrail

(®Components () Constraints

Description:

Display Poirt Names

Pavement Layer 4 component
terminated at Edge of Road

[] Display All Components

Pavt CL LayerTop

Pavt Cl. Layerd
_‘_hh——._.___

— Pavt ETW

da % ﬁ eference L Ravt CL_Layers \
5 X — e e e— _\
)
Eﬂ[I_EIW_I.MP——'—'—'_'—_—

Starting Point for Workflow:
Pavement Layer 1 component
with Safety Edge

Close

| LayerTop R
ge Reference_R
>0y Eljg't-' R

___}Pqt ETW Layerd R

Prior to this workflow, Template Components were made for an asphalt component (Pavement
Layer 1) and an aggregate component (Pavement Layer 4).

8F.3.a Create Template Components for the Default Condition

Create the Typical Shoulder_R component. Delineate the component shape by clicking in the

0 (Shldr_Outside_Layer4_R).

¢

s

File Edit Add Tools
Simple
Constrained
Unconstrained

MNull Point

2

—____Pavt ETW _LayerTop_R

2 {t, Edge Reference R

=R oH-l0 Mo b g

locations shown below. Assign the component a Name and Feature Definition. The Name used
in this example is Typical Shoulder_R. When satisfied with shape, Right-Click and select Finish.
See 8E.8 Create a New Component - Workflow.

Assign a Name, Feature Definition, and Constraints to the typical shoulder hinge point

Point Properties 9

X
Name: Shdr_Outside_Layer4_R ﬂ
[[] Use Feature Name Qvernide: Close
Feature Definttion: v $\Shoulder'XS_TL_Edge of Shid 4 :
< Previous
>0
Next >
Altemnate Surface:
Member of:
e Typical Shoulder_R
Constraints
Constrairt 1 Constraint 2
Type: Slope v Vector-Offset v
Parert 1| [pavt_ETW_LayerTop R | #] [Pavt ETW Layert R v | 4
Parent 2: J Pavt_CL_Layerd v ﬂ
Value: |-25.C~D:-. =| [0.0000 =
Label: |

[] Horizontal Feature Constraint

Cument Component
Name: | Typical Shoulder_R|

Feature Definition:

~ TC_Pavement Layer 4
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Temnplate Library

3 C:\ProgramData’ Bentiey'\OpenFoac TIP: Ensure "Apply Affixes" is enabled before Painl Properties x |
Sori placing End Conditions. Neme Q . 4| |
j;‘f:-"::sm See 8B.7.a Point Name QOrganizati i Wkﬂ?‘nﬂmﬁmm i Cose | |

s ganization (Affixes) P R - o P ] [

0 Dayight Slape

= Duch [ Superelevation Fag

] Componerts for Forced . . _
- o Table we Di emate Surface:
End Candition Propedies
s Ditch with Forced Backs
s Ditch with Rock >
Fil :\.- A
J_". Components for Foroed ! . Typical Shoulder
e L3N Hinge Point Paint Properties X |
,
- - N Sl Siake Bl R A
1 Slope Tables iz Q Slope_Stake_Fl * ﬂ __W- !
i riabmipam s £7] Use Feature Name Ovemde: |Siope_Stake_Fil_R e
Cut w/ Ditch & Fil Shape T
: “ b AT ~ amplate Pointa'\Grading'%5_TL_Ril Frevi
o « Previous

3 Project Templates
== Road Section with Guardrai
3 __ .
=4 Road Section with Guardrai

] Superdevation Pag

>

+=L5d-t0a

<
Library  Active Temgplals i

Component Braperties Camponent Properties b
e 4 4|
£ Use Name Cverride Close [ Use Name Ovemde: [rut R Close
[ jor rn
< Prewious ; « Previous
Fe inition: v eing\Companents\Grading'®S_TC_Fl = Fe nition ding'Components \Gradng ' X5_TC_Cut o
> >
Display Rules: Diaplay Fules Edt._.
Parert Component Parert Componert = | ﬂ
] Exclude From Top./Bo [] Exclude From Top./Baj R
L W_
End Condition Propetiel Pavemert Layer 1 End Condtion Propertie| Pavement Layer 1
. — Fi ekt Layer 4
Targel Type Tewsin M Target Type Tesiny . . r - 1
Teman Modsl Temain Maodel Artives L
b R, | it A il She |
Fllet Tangent Length: | ppoo | L | = Filet Tangent Length:| g 0000
Horizortal Vestical Honzontal Vertical
Offaeta 0.0000 Rounding Length (0 0000 Dffaats: 0.0000 Roundng Length g 0000

From the FLH Standard Template Library, place the Cut and Fill End Condition directly on top of
the Typical Shoulder Hinge Point.

Component Location in the FLH Standard Template Library:
Cut: End Conditions - Ditch - Ditch - Fixed Backslope
Fill: End Conditions - Fill > Simple Fill

Access the Point Properties for both End Condition Template Points and change the Feature
Name Override to “Slope_Stake Cut/Fill_R”. Ensure the box is checked.

See 8C.7.b Feature Name Override Convention for End Condition Points.

Override box.

Access the Component Properties for both End Conditions Template Components and change the
Parent Component to Typical Shoulder_R. See 8D.3 Parent Components.

o Access the Component Properties for both End Condition Components and check the Use Name

The purpose of this step is to make Cut/Fill End Condition components dependent to the Typical
Shoulder_R component.
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8F.3.b Create Template Components for the Widening Condition

Cument Template Display - Paint Properties b4
Name: Road Section with Guardrail @ Components (O Ciigiftraints N o \Widening Hi i
Widening Hinge Point_R ﬂ Apply

Cesapion: ThIS POint Luses [] Use Feature Name Ovemide: =R Hi ge Point_R Close
Tunnel Templat Horizontal Feature Constraint Feature Defintion: v dening\XS_TL_Guardral Widering | _ o
to follow the Guardrail Hinge Line [ Superelevation Flag
Pavt_ETW_LayerTop_R shown on page 92. Atemate Suface ' ml
Member of :

8 GR Shoulder Widening_R

8 A
e —
Constraints
8 Pavt_ETW_Layer4_R Constraint 1 Constraint 2

_—

Type: Slope v Horizontal v
Pavt CL Layer4 Parent 1. pavt_ETW_LayerTop R v #| |Pavt_ETW_LayerTop R | #]
Parent 2 O

Value [10.00% = [s0000 |[=
Label: [ [ "

- = 4t 5 i i
F=FoH-tE 5 g > Horizontal Feature Constraint  + %oints\Widening\XS_TL_Guardrail Widening
Curment Component B Test Range: +15.0000]
Name: |GF| Shoulder Widening| | Feature Defintion: |, TC_Pavement Layer 3

Create the GR_Shoulder Widening_R component. Delineate the component shape by clicking in

o the locations shown above. Assign the component an appropriate Name and Feature Definition.
The Name used in this example is GR_Shoulder Widening_R. When satisfied with shape, Right-
Click and select Finish. See 8E.8 Create a New Component - Workflow.

Access the Point Properties for Guardrail Widening Hinge Point:
Assign the Point a Name: Widening Hinge Point_R is used in this example.

Assign the Point a Feature Definition: XS_TL Edge of Pavt 4 is used this example.

Assign the Point Constraints as shown. The Slope Value is set to -10% relative to the
Pavt_ETW_LayerTop_R (Parent 1) point. The Horizontal constraint value is inconsequential in
this example - because the Horizontal Feature Constraint is used.

Check the Horizontal Feature Constraint box and assign the XS_TL_Guardrail Widening
Feature Definition from the drop-down. This is the same Feature Definition applied to the
Horizontal ORD Element shown on page 8-101, called Guardrail Hinge Line. The horizontal
position of this Template Point will follow this ORD Element, similar to a Horizontal Point Control.

Set the Range Value for the Horizontal Feature Constraint. In this example, Range is set to
+15.0000. WARNING: To ensure the Horizontal Feature Constraint is searching in the intended
direction, a POSITIVE VALUE is used on the RIGHT SIDE of the Template. Use a NEGATIVE
VALUE if this step is performed on the LEFT SIDE.

Access the Point Properties for the last unconstrained point:
Name: GR Outside Layer4_R is used in this example.
o Feature Definition: XS_TL_Edge of Pavt 4 is used in this example.
Point Constraints as follows:
The Slope Value is set to -25% relative to the GR_Outside_Layer4 R (Parent 1) point.
The Vector-Offset is used with Pavt_ETW_Layer4 R (Parent 1) point and Pavt_CL_4 (Parent 2).
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Create End Conditions for the GR_Shoulder Widening component by repeating steps 4-7.

Ensure End Condition components are dependent on the GR_Shoulder Widening component with
the Parent Component function in the Component Properties.

Ensure Point and Component Name Overrides match the Overrides shown in steps 5-6.

In the Component Properties, resolve conflicting Priorities between ALL End Conditions in the
Template. See 8C.7.e Multiple End Conditions and End Condition Priorities.

—y End Conditions

[Z] Daylight Slope

— Ditch
1] Components for Forced
b it Slope Table w M
b= Ditch - Fixed Backslope
= Ditch with Forced Backs
= Ditch with Rock

= Fill
1 Components for Forced

(] Slope Tables
= Cut and Fill Slope Table

= Cut w/ Ditch & Fill Slope Tat

Component Properties

Point Properties

Name:

|GR_Fil_R

Use Name Ovemide: |F|||_R |

Apply

Close

Name:

Use Feature Name Ovemide:

|GR_slope_stake_Fil_F|

V] ooy ]

|Slops_stake_Fil_R |

Close

[ Exclude From Top/Bottom Mesh
End Condttion Properties
Target Type: | Terain Model ~ | Priority:
T [ Benching Court:

Set Parent :|

Place Point at Interception
End Condtion is Infinite
[] Do Not Construct

GR_FIR

Description: | | pre— Feature Definition: ~ :mplate Pairts\Grading\¥S_TL_Fil P—
Feature Defin ~ eling"Components\Grading*S_TC_Fil N [ Superelevation Fl poas
ext > ext =
Display Rules: | Edit... Altemate Surface: v|
_ End Condition Properties
Frer i yareE GR Shoulder Widening_R ﬂ Check for Interception Member of:

End Conditions

Componenet for
5|
_| Rounding Length @

Resolve Priority conflicts for
ALL End Conditions in Template

8F.3.c Create Template Component for the Guardrail Condition

In order to display a Guardrail graphic in the Dynamic Cross Section Viewer and in Cross Section
Production, a Point with a Feature Definition under Guardrail_Single_Sided (or similar) must be present in
the Template. This Point could be inserted in the GR_Shoulder Widening component but would not be
appropriate because the Widening and Guardrail Conditions need to be triggered separately.

There are some instances in the 2D Design Model (shown on page 8-101) when the Widening Condition is
necessary, but the Guardrail Condition is NOT. To accommodate this condition, a dummy Component is
made with a single Guardrail Point to correspond to the Guardrail Line. This dummy Component is
conditionally displayed if the Guardrail Line drawn in the 2D Design Model is found (Guardrail Condition).
This configuration requires a Component as opposed to a single Null Point, because a Null Point can NOT
have Display Rules applied to it.
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File Edit | Add Tools
Simple
Constrained

Pavt_ETW_LayerTop_R Unconstrained
Mull Point

End Condition

QOverlay/Stripping
Circle

Name: |Guardrail Dummy_R Feature Defintion: |\, yC\XS_TC_Draft-DNC

Point Properties x Point Properties X
Name: @ | Guardrail Point_R o] 4| [ gy | | Neme: o] #| [ ooy |
[] Use Feature Name Cvenide: R o | [[] Use Feature Name Ovenide: GR_Dummy Point_R Cose
Feature Definttion: 5 Feature Defintion: g
~ | Bamen\Guardai_Single_Sided R/ o ~ te Ponts\ONC\XS_TL_Draft-ONC| [ _p—
[ Superelevation Fa [ Superelevation Fag
Next > Next >
Atemate Surface: Ry Atemate Surface: \,!
Member of: Member of:
Guardrail Dummy_R @ Guardrail Dummy_R
Constraints Consiraints
Constraint 1 Constraint 2 Constraint 1 Constraint 2
Type: Vector-Offset v Horizontal v Type: Horizontal v Vector-Offset v
Parent1:  |pawt_ETW_LayerTop R | 4| |Pavt_ ETW_LayerTop R | 4| Paent1: | Guardrail Poirt_R v| 4| [Pavt_ETW_LayerTop R ~ | #|
Parent 2GR Hinge Point R v 4] Parent 2: GR Hinge Point_R v+
Value: [0.0000 = [20000 Value: 0.2500 =| [o.0000 |[E
Label: [ s ] " Label: o } " |
Horizontal Feature Constraint |\ srdrail and Bamier\Guardral_Single_Sided_R [[] Horizontal Feature Constraint Linear\ALX elements\ALX_01
Range' E}ﬁn_i """"

Create the Guardrail Dummy_R component. Delineate the component shape by clicking in the
locations shown above. Only two Points are necessary to define this Dummy Component. The
Feature Definition given to this component is XS_TC_Draft-DNC - because it is a Do Not Construct
Feature.

Assign the Point a Name: Guardrail Point_R is used in this example.
Assign the Point a Feature Definition: Guardrail_Single_Sided R is used this example.

Assign the Point Constraints as shown. The Vector Offset constraint is used between
Pavt_ ETW_ LayerTop_R and GR Hinge Point_R. The Horizontal constraint value is inconsequential in
this example - because the Horizontal Feature Constraint is used.

Check the Horizontal Feature Constraint box and assign the Guardrail_Single_Sided_R Feature
Definition. This is the same Feature Definition applied to the Horizontal ORD Element shown on page
8-101, called Guardrail Line. The horizontal position of this Template Point will follow the ORD
Element.

The Range value for the Horizontal Feature Constraint is left at 0.0000. This means the Point will
search for the Horizontal Feature (ORD Element) in both directions, until the Feature is found.

This is a dummy point and is only necessary because a minimum of 2 Template Points are required to
create a Component. The Name is set to GR_Dummy Point_R. The Feature Definition is set to
XS_TL_Draft-DNC to make it a Do Not Construct point. The Constraints are inconsequential, but are
set to closely follow the Guardrail Point_R.
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8F.3.d Create Null Points used to trigger Display Rules

It is required to create two Null Points per side of the Template: one null Point to trigger the Widening
Condition and another Null Point to trigger the Guardrail Condition.

File Edit Add Tools

Simple
) _ Constrained
Widening trigger_ R U trained %
nconstramne
. - Mull Point
Guardrail trigger R -
End Condition

Owerlay/Stripping

Circle

++ '----....____ GR Hinge Point R

1 Pgvt CL 1L N ; .
16 giPavt_CL_LayerTop i’-ﬂﬂ_ T_"L.E.".E'i_x.dr Qutsi@Ebay ek RO utside

X

Mame: &l‘."ﬂ'idening trigger_R v| ﬂ E Apply i Mame: mGuardrailtrigger_R v| ﬂ E Apply i

(] Use Feature Name Ovemide: |Guardral tigaer_R

Point Properties X Point Properties

[ Use Feature Name Overide:  Videning tigger_R Close Close
Feature Definition: ~ e Pointe\DNCYX5_TL_Draft-DNC ; Feature Definition: ~ e Pointe\DNCYX5_TL_Draft-DNC ;
< Previous < Previous
[ Superelevation Fag [ Superelevation Flag
Mext > Mext >
Altemate Suface: | - Altemate Surface: | -
Member of : Member of :
Constraints Constraints
Canstrairt 1 Constraint 2 Canstrairt 1 Constraint 2
Type: Horizontal w Wertical w Type: Horizontal w Wertical w

Parent 1: Pavt_CL_LayerTop ~ ﬂ Pavt_CL_LayerTop ~ ﬂ Parent 1: Pawvt_CL_LayerTop ~ ﬂ Pavt_CL_LayerTop ~ ﬂ

Value: [0.0000 |[=] [1.0000 Q IE

Horizontal Feature Constraint |« srdrail and Barmier\Guardrail_Single_Sided_R

Range: 40.0000

[0.0000 |[=] [2.0000

Horizontal Feature Constraint |+ gints\Widening"XS_TL_Guardrail Widening

Range: 40.0000

o Create a Null Point for both the Widening and Guardrail Conditions.

Assign the Widening Condition Null Point a Name: Widening trigger R is used in this example.
Feature Definition: XS_TL_Draft-DNC is used because this is intended as a Do Not Construct point.

Point Constraints: The Null Point must be positioned horizontally in line with the Pavt_CL_LayerTop
(Parent 1) point. The Horizontal position of the Null Point is what triggers the Display Rules to be set
o up in the next step. The Vertical constraint is inconsequential.

Check the Horizontal Feature Constraint box and assign the XS_TL Guardrail Widening_R Feature
Definition to correspond with Widening Hinge Line shown on page 8-101. The Range Value is set to
+40.000 to ensure the Horizontal Feature Constraint is searching in the correct direction.

When the Widening Hinge Line is found in the 2D Model, the Null Point will be moved from the default
position (directly over Pavt_CL_LayerTop) which will trigger Display Rules set up in the next step.

The Guardrail Condition Null Point is set up in the same manner as Step 16, but with changes to:

o Name: Guardrail Trigger_R
Horizontal Feature Constraint: Guardrail_Single_Sided_R
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8F.3.e Create Display Rules for Default and Guardrail Conditions

o Via the Component Properties for the Typical Shoulder_R component, access the Display Rules.

Create the Display Rule for the Default Condition as shown below. The Default Condition will be

TRUE if the Widening trigger_R Null Point remains in its default position, horizontally in line with
o the Pavt_CL_LayerTop point. The Default Condition will be FALSE, if the Widening trigger_R Null

Point is forced out of its default position by the Horizontal Feature Constraint looking for the

Widening Hinge Line as shown on page 8-101.

Create the Display Rule for the Guardrail Condition as shown below. The Guardrail Condition will
@ only be TRUE if the Guardrail trigger_R Null Point is forced out of its default position by the
Horizontal Feature Constraint looking for the Guardrail Line as shown on page 8-101.

Guardrail Dummy_R
Component

GR_Shoulder Widening_R
Component

Component Properties X

Name: [Typical Shouider R |+ Apply
[ Use Name Overide: | Typical Shovlder R Close
Description: [ | < Frevious
Feature Definition: ~ nents\Pavt\XS_TC_Pavement Layer 4 Next
Display Rules: | | Edit...

Parent Component:
[] Exclude From Top/Bottom Mesh

Closed Shape

Vertex Fillet Tangent Lengths
Select points to apply fillet tangent length to:

# ' Component Display Conditional Expression

Conditional Expression for Typical Shoulder_R Component

OK

AND OR NOT (

Template Display Rules

Selected Rule

Name Type Expression

Test Value Result

Default Condition

Display Rule Dlsplay Rule X
Name: |Defau|t_C0nd'rti0n | | 0K |
Description: | | Cancel
Type: Horizontal ~

Between: Widening trigger_R ~ ﬂ
And: Pavi €L Tayeriop v+

If the HORIZONTAL distance between the
Widening trigger_R and Pavt CL_LayerTop
points is EQUAL to 0.0000" - then this
condition is TRUE.

Edt..

Guardrail Condition
_— Display Rule »
Name: |GuardraiI_Cond'rtion | I oK I
Description: || | Cancel
Type: Horizortal ™
Between: Guardrail trigger_R hd ﬂ
And: Pavt_CL_LayerTop ~ ﬂ

=

If the HORIZONTAL distance between
Guardrail trigger_R and Pavt_CL_LayerTop
is GREATER than 0.0000° - then this
condition is TRUE
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Apply the Default Condition Display Rule to the Typical Shoulder_R component. See 8D.2.d
Apply Display Rules to a Component.

Apply the NOT Default Condition Display Rule to the GR_Shoulder Widening_R component. Left-
Click on the “"NOT” button before Left-Clicking on the “Selected Rule” button. This component
will be displayed only if the Default Condition is NOT true.

UL

Apply the Guardrail Condition Display Rule to the Guardrail Dummy_R component.

Component Properties

Name: |T)'pica| Shoulder_R

| 4]
[J Use Name Overide: Typical Shoulder_R
Description: || |

Feature Definition: ~ nents\Pawt'\XS TC Pavement %’4

Default_Condition Edit...

Display Rules:

arent Lomponent: v

[ Exclude From Top/Battom Mesh

Vertex Fillet Tangent Lengths
Select points to apply filet tangent length to:

[ Closed Shape

Fillet Tangent Length:
Name Tangentlength | [0.0000 |
Pavt_ETW_LayerTop...0.0000
Safety Edge_R 0.0000 I SRR Ear] l
0.0000 v
< >

Component Properties

Name: |GR Shouider Widening_R

[ Use Name Ovemide: GR Shoulder Widening_R

Description: || |

Feature Definition: v nents\Pavt\XS_TC_Pavement Layer 3
[Display Rules: |NOT Defautt_Condition |  Edi..,

Parert Component: bt il

[ Exclude From Top/Battom Mesh

Vertex Fillet Tangent Lengths
Select points to apply filet tangent length to:

[ Closed Shape

Fillet Tangent Length:
Name Tangentlength | [0.0000 |
Pavt_ETW_LayerTop...0.0000
Safety Edge_R 0.0000 I SRR Ear] l
0.0000 v
< >

Compenent Properties

Name: |Guardrai| Dummy_R

[ Use Name Ovemide:  Guardrail Dummy_R
Description: | |

Feature Definition:
[Dis|::|.=.r)r Rules:
Parent Component:
[ Exclude From Top/Baottom Mesh

Vertex Fillet Tangent Lengths
Select points to apply filet tangent length to:

»_\Components\DNC\XS_TC_Draft-DNC
| Guardrail_Condtion

[ Closed Shape

Fillet Tangent Length:
MName Tangent Length | 0.0000 |
GR_Dummy Point_R  0.0000
| Apply Tangent Length |

8" Component Display Conditional Expression O x
Conditional EtplminnhITypicd Shoulder_R Component I oK
Default_Condiion

Cancel
=
AND OR NOT ( ) Selected Rule

Template Display Rules

Name Type Bxpression Test Value Result
Widening tigger_R - Pavt_CL_LayerTop =

Guardral_Condftion Horizontal  Guardrail tigger_R - Pavi_CL_LayerTop > 0.0000 False

< >
Add... Edit... Delete
8| Component Display Conditional Expression O x
Conditional EJIDI'E-‘HiDI‘lf"GR Shoulder Widening_R Component I
NOT Defaut_Condaion
Cancel
:
AND OR NOT ( ) Selected Rule

Template Display Rules
MName Type Bxpression Test Value Result

Guardrall_Conddtion Horizontal Guardrail tigger_R - Pavi_CL_LayerTop > 00000 False
< >

Add... Edit... Delete

% ' Component Display Conditional Expression O x
Conditional Elplmmnf"&lad'ci Dummy_R Cmpmﬁ'tl oK
Guardrail_Condgion

Cancel
&
AND OR NOT ( ) Selected Rule

Template Display Rules

HName Type Bxpression Test Value Result
Default_Condition Horizontal Widening trigger_R - Pavt_CL_LayerTop = 0.0000 True

Guardral_Condftion Horizontal Guardral tigger_R - Pavt_CL_LayerTop
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8F.4 Mainline Road Template with Display Rules for Managing Approach Roads and Driveways

Overlap between the Corridor and Intersection, Approaches, and Driveway models can be eliminated by building a Corridor Template with
Display Rules, Horizontal Feature Constraints, Parent Components, and Null Points. In the vicinity of the approach road, the shoulder and end
condition components can be removed with Display Rules. This method requires advance Template creation techniques but results in a less
cluttered model. With this method, the User will NOT need to clip, add additional Template Sections, or create End Condition Exceptions to
the Corridor. This method does NOT affect Corridor processing times nearly as much as the aforementioned methods.

Display Rules, Parent Components, Horizontal Feature Constraints, and Null Points are discussed in detail in the following sections:

e 8D.1 Component Properties e 8D.3 Parent Components
e 8C.6.a.xiv Horizontal Feature Constraint e 8F.3 Advanced Road Template with Guardrail and Display Rules
e 8D.2 Display Rules

With this method, the Asphalt Safety Edge and Base Aggregate components must be unattached (but directly adjacent) to the inner asphalt
and aggregate components. The Asphalt Safety Edge components at the edges are subjected to Display Rules. The Asphalt Safety Edge
components are NOT displayed if the Null Point finds a User-drawn Horizontal Feature Constraint element in the 2D Design Model 2. The
Aggregate Shoulder components (on the edge) and End Condition (cut/fill) components are Children Components to the Asphalt Safety Edge
components (Parent). The Children Components are only displayed if the parent component (Asphalt Safety Edge) is displayed.

User-Drawn .
REMINDER: Null Points are Horizontal Feature Constraint —
points withing the Template that element 5= 2oy f NOTE: This element has to be
do NOT get constructed (DNC), Null Point Trigger points will added to the Corridor as a
but assists with locating and seek out this element. Corridor Reference.
constraining other components.

Asphalt Safety Edge
Component
(contains Display Rules)

If the Null Point finds the
User-Drawn Horizontal
Feature Constraint
element, then components
on the edge are NOT
displayed

" I - See 9G.9 Corridor References

- " |

N ”I;ef_t-fl_:_ig Feature Definition
ull Point Trigger Right-Side "Linear\Pavement)\

Point Trigger Approach road match line"

___________________________.._—---:-
4.'4._———-——’-———_" 0

I i
ﬁ -
B L[] R R R ———

Components

Aggregate Shoulder
Component

(Child Component to the

Asphalt Safety Edge)

Key Stations
Placed on Corridor at the
intersection of the Approach
Return Radii and Mainline
Corridor Edge of Pavement I

End Condition
Components
(Child Component to the
Asphalt Safety Edge)
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8F.4.a Build and Assemble the Template Components

Using techniques shown in 8E — Creating and Manipulating Points and Components, create the Template
as shown below. The components on the edge must be separate from the inner components. The End
Condition and Aggregate Shoulder Components must be Children to the Asphalt Safety Edge Component.
See 8D.3 Parent Components.

Current Template Display oK
Name: |Road Template w/ DISPLAY RULES | @ Components (O Constraints
C |
Description: | | ] Display Paint Names anee
|z Tunnel Template ] Display Al Components

Parent Component
"Safety Edge_R"

Children
Components

Children
Components

Child Component
Properties

Component Properties

Mame: |Aggregate Shoulder_L |ﬂ Fpply
[ Use Name Ovemide:  Shoulder Foreslope_ L

Close
Description: | | < Previous
Feature Definition: ~ nents\Pavt'¥5_TC_Pavement Layer 4 hd
Mext >
J | ] Vioid Type:

Wertex Filet Tangent Lengths
Select points to apply fillet tangent length to:

Fillet Tangent Length:

Name Tangentlength  ~ | [p.0000 |
Pavt ETW layer4 | 0.0000
| Apply Tangent Length |
Pawt_ETW _Layer1 L 0.0000
Pawvt EOP_layerl L 0.0000 W
< >
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8F.4.b Create the Null Points that contain Horizontal Feature Constraints

In this step, Null Points are created. A Null Point should be created for each side of the Template. The
Null Points must contain Horizontal Feature Constraints — which will trigger the Null Point out of the
default position when a User-drawn element is found in the 2D Design Model 1. Horizontal Feature
Constraints are discussed in detail in 8C.6.a.xiv Horizontal Feature Constraint. Place the Null Points in
vertical alignment with the Centerline point (i.e., Horizontal Constraint = 0).

Current Template

Display

MName: |Hoad Template w/ DISPLAY RULES

| (®) Components

Description: |

OK
(O) Constraints

Cancel

| Display Point Names

ls Tunnel Template

Null Points should be
horizontally aligned with
the Centerline of Road

[] Display Al Components

Appros -

Add New Component ¥ Simple

Template Documentation L Constrained

Check Point Connectivity... Unconstrained

Delete Components

Approa h Trigger R .
Approa h_Tridger R Change Template Crigin

Delete Constraints from All |

Set Dynamic Crigin !

Mull Point
End Condition
Overlay/Stripping

Circle

Point Properties

i CL_LayerTop

gt
Pavi C L_Layaﬁ_'_‘—‘—'—-——-—._.___ PavyC BT

Pavt CL Layerd
__E-—-—-—-_

G

Name:

. 4 Null Point Properties
(Left-Side of Template) x
|ﬁpproach_Trigger_L v|ﬂ m

[[] Use Feature Name Ovemide: Ap
Feature Definition:

L

[] Superelevation Flag

proach_Trigger_L Close

tte Points"DMC"X5_TL_Draft-DNC h
< Previous

Altemate Surface: |

Null Point
Feature Definition:
"XS TL_Draft-DNC"

This Feature Definition
is used because it will
NOT print

Vertical Constraint Value is

nconsequential, but needed to
fully-constrain the Null Point

Member of:
. |
Null Points should be
horizontally aligned with \
the Centerline of Road !
Constraints
Constraint 1 Constraint 2
Type: Horizontal ~ Wertical ~
g Paretl [pat CLLayerTop v 4|  [PavtCL LayerTop  ~
Value: |0.0000 |[=] [1.7000 |

Label: |

| |

|

Horizontal Feature Constraint

Range:

~  Linear\Pavement'Approach road match line

500000 |

Horizontal Feature Constraint:
"Linear\Pavement\
Approach road match line"

Horizontal Feature
Constraint box is
CHECKED

NOTE: For the Left Null Point, the
Range is set to a NEGATIVE VALUE

In the 2D Design Model Y7, The
Null Point will seek out elements
that are assigned to this
Feature Definition
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8F.4.c Create Display Rules for the Parent Components

Display Rules must be created and assigned to each of the Parent Components. In this case, the Asphalt
Safety Edge Components (“Safety Edge_R"” and “Safety Edge_L") will serve as the Parent Components to
which Display Rules will be applied. Display Rules are discussed in detail in 8D.2 Display Rules.

Cument Template Display 0K
Name: |Road Template w/ DISPLAY RULES (®) Components () Constrairts

B : Cancel
Description: | [1iDisplay Point Names: e

Is Tunngl Template

Component Properties

[] Display All Components

Name: | Safety Edge_L

= 5 o4t [ Use Name Overide: Safety Edge_L

How to Read the Display Rule:

Description: |

Feature Definition:

~ nents\Pavt'X5_TC_Pavement Layer 1

If the Horizontal Value between the Left Null
ned Point and the Centerline of Road Point is

Display Rules: |

| [Edt-

Equal (=) to 0.0000, then the Display Rule

Parent Component:

[ Exclude From Top./Bottom Mesh

Vertex Fillet Tangent Lengths
Select points to apply fillet tangent length to:

Closed Shape

Mame Tangent Length

Pavt_EOP_Layeri_ L 0.0000
Pavt_ETW _LayerTop...0.0000
Pavt_ETW _Layerl_L 0.0000

i

is True - and the Component is DISPLAYED.

By default, this Display Rule is True, because
the Null Point is Horizontally Aligned with
the Centerline of Road Point. The Display
Rule is False, when the Null Point is moved
from the default position by the Horizontal
Feature Constraint and User-Drawn
Elements in the 2D Design Model ‘-‘-ﬂ

Fillet Tangent Length:

B ' Component Display Conditional Expression O X
Conditional Expression for Safety Edge_L Component o
Display Rule x
Name: [LeftNullPoint Trgger | [ ok ]
Description: | | Cancel
AND OR NOT ( ) Selected e Type: Abzolute Horizontal ~
Between: Approach_Trigger_L Left Null Point ]
And: Pavt_CL_LayerTop |+ l
Template Digplay Rules - ~ | |0.0000 Centerline of
Name Type Expression Road Point

..

]
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Selected Rule

AND OR

Template Display Rules

B | Compenent Display Conditional Expression O x
Conditional Expression fof§Safety Edge_L Component
LeftMullPoint Trigger

Display Rules applied
to the Left Safety
Edge Component

Name Type Expression

LeftMullPoint Tigger  Absolute Horizontal

 Approach_Trigger_L - Pavt_CL_LayerTop

To apply the Display Rule to the
Left Safety Edge Component:

Highlight (Select) the Display
Rule and press the Selected Rule

£
Add... Edit... Delete
Cument Template Display oK
MName: |Road Template w/ DISPLAY RULES | @Components O Constraints
: : Cancel
Descrption: | | [Jiisplay Point Names e

ls Tunnel Template

[] Display Al Components

|Safety Edge_L

[]Use MName Ovenide: | Safety Edge L

Close

Description: |

< Previous

Feature Definition:

L

nents\Pavt' X5 TC Pavement Laye

Mext =

are Omponent:

[] Exclude From Top/Bottom Mesh

the Display Rule will be
shown in the
Component Properties.

When successfully applied, |-

Fillet Tangent Length:

| 0.0000 |

| Apply Tangent Length |
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8F.4.d Draw the Horizontal Feature Constraint element in the 2D Design Model

The User-Drawn Horizontal Feature Constraint element represents the location where the Corridor Model
and the Approach Site-Model overlap. Typically, the model overlap begins and ends at the point locations
where the Approach Return Radii intersect with the Mainline Corridor Edge of Road.

This Horizontal Feature Constraint element displaces the Null Point from its default position, which makes
the Display Rule FALSE for the overlap range. When the Display Rule is FALSE, the Asphalt Safety Edge
and all Children Components are NOT displayed.

WARNING: The Horizontal Feature Constraint element must be assigned to the SAME Feature Definition
that was specified in 8F.4.b Create the Null Points that contain Horizontal Feature Constraints. In this
case, the Feature Definition is “Linear\Pavement\Approach road match line”.

NOTE: Create the Horizontal Feature Constraint element with a Horizontal ORD Line.

EJ OpenRoads Modeling v Hl‘._' i &« ~ ; = .‘ a 6 = & ":'HE e }J :I::I: A ,:.j R i e ChUse

m Home Terrain Geometry Site Layout Corridors Model Detailing Drawing Production Drawing View Dre

Explorer 1w | i Import/Export ~ b Y * 17 Offsets and Tapers = )
g, Exp N port/Exp e ., O < p 7 f‘{

e ~
[ v | % Design Elements kg . . AR C E :
REDEDTITS x o S Civil Reports | Lines Arcs Point _'_L EvErEE e Modify  Complex
@[ Properties Wy Standards ~ Toggles - v v v * 2L Spirals ~ v Geometry -
Primary Selection General Tools

Line To Element L

B View 1, Default . =

¢ Line Between Arcs

m-&u- 2 PLROHN D BE| & %

Line From Element L
™ Chamfer Between Points
Intersection of
Approach Return Radii Z
and Mainline Corridor

Edge ﬂf Pavement [] Distance 28.0274

[ Line Direction |NS0°00'00"E
Feature ~
Feature Definition
Mame H Feature Constraint
Enter End Point
Distance| 81 6772 1

Feature Definition
must match the

User-Drawn .
Horizontal Feature _ Null Point
Constraint element Horizontal Feature

Constraint
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8F.4.e Place Key Stations at the Approach Return Radii

It is necessary to place Key Stations on the Mainline Corridor at the intersection with the Approach Return
Radii. Key Stations will cause the Mainline Corridor to process (place a Template Drop) at these locations.
If Key Stations are NOT placed, then the range where the Display Rule is FALSE may overshoot or
undershoot the Approach limits.

The placement of Key Stations is shown in 9G.3 Key Station.

TIP: If after several attempts, Key Stations are NOT created at the desired locations, then turn OFF the
Persist Snap toggle. The Persist Snap toggle is located in the Feature Definition Toolbar. See 7B.3
Feature Definition Toolbar.

&1 OpenRoads Modeling - HE e « - T k=GR >HAST TS s cUsersin

m Home Terrain Geometry Site Layout Corridors Madel Detailing Drawing Production Drawing View Drawing

&, Explorer ki~ ﬂ I_,I;l o+ Copy Template Drop V“’._,. '1:* P @ @ Define Target Aliasing e

Bl A . Import IRD s A : c vl
Attach Tools i N Y Imp " Template - Edits m fi+ Corridor References ~ Im
& Properties Corridor Template Drop |/ Transitions ~ N Template Drop = ™ sl T8 Corridor Clipping ~
Primary Selection Create Edit| -2

Create End Cendition Exception

I : Create Key Station M I
B View 1, Default Ii’L bk Create Secondary Alignment
- &l T o) L]y G -. : :
fag ~ & & 1000090 BE & Ly 4 %l Create Parametric Constraint
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8F.4.f Add the Horizontal Feature Constraint element as a Corridor Reference

For the User-drawn Horizontal Feature Constraint element to be recognized by the Corridor, it must be
added as a Corridor Reference. The Add Corridor Reference tool is discussed in 9G.9 Corridor References.

EJ OpenRoads Modeling v H l'._l fo & ~ ; =1 h‘ =X = Ta3 ©1 E f3 }ﬂ 3|333|: A ;..3. R i I L Ch\Users\brend
m Home Terrain Geometry Site Layout Corridors Madel Detailing Drawing Production Drawing View Drawing St

&, Explorer ki fiﬁ I_,‘gl —+ Copy Template Drop vb_,. "f T ¥ @ Define Target Aliasing 6
e Ne N

! 5 S Import IRD s i 1
Attach Tools - . o g Imp " o = Edits m il Corridor References ~ 1m -
& Properties Corridor Ternplate Drop Y Transitions ~ N Template Drop 7 ks IEE&- Add Corridor Reference
Prirnary Selection Create Edit ff- Remove Corridor Referen
B View 1, Default EI@

mr-&u~d 2000 EE| & &

TIP: To select the

Horizontal Feature Constraint
element, Turn OFF the Levels
of overlapping elements.

Line: Approach road match linel
Feature: Linear\Pavementipproach road match line
Mo Active Profile

Level: P_RDW_Approach_Foad_Match_Line

Mainline
Corridor Handle

8-117



8G - SURFACE TEMPLATES
8G.1 Corridor Modeling vs Surface Template Modeling

There are two distinct types modeling in ORD, each requiring a different type of Template:

Corridor Modeling: Corridors use an Alignment, Profile, and Template to create a 3-dimensional model.
Corridor Models are used to model features that are generally orientated in a linear path, such as
roadways, retaining walls, paved ditches, and culverts. Templates used for Corridor Modeling are akin to
a Typical Road Section.

There are two types of Corridor Models: traditional Corridors and Linear Templates. In general, Corridor
and Linear Templates operate similarly. However, Linear Templates are intended for ancillary site features
that are linear in nature, such as a curb/sidewalk templates that abuts against a parking lot. Corridors are

intended for major features, such as roads. For more information, see QA2 Civil Models: Corridors vs

Surface Modeling: Surface Templates are generally used to represent non-linear features - such as a
parking lot. Surface Templates are applied to a Terrain Model to model the material underneath the
surface of the Terrain Model. For example, a proposed Terrain Model may be created to represent the
asphalt surface for a parking lot. A Surface Template is then applied to model the material depths under
the surface (i.e., 4” of asphalt and 6” of aggregate). Surface Template creation is discussed in Chapter 14
- Site Layout.

W View 3, Default-30 =N

B oHr A PRPPROWND HoeRER IYRE

Road and Sidewalk are
modeled with
Corridors Templates

Parking Lot is
modeled with a
Surface Template

Terrain Model

Boundary
' Display Close

I | (@ Components (O Constraints

es

Surface Template

Top/Outside Template

Inside of Points follow the
Terrain Model BOUNDARY of the
is filled in with Terrain Model

Material Components
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8G.2 Surface Template Basics

Surface Templates are simple rectangular-shaped Template Components
that are stacked in layers.

Location in Template Library: Pre-made Surface Templates are found
in the following locations of the FLH Template Library:

Legacy Templates - Civil Cells > Medians
Legacy Templates - Civil Cells > Road Connections

Surface Template Naming: In the FLH Template Library, the Name of
Surface Templates will have the prefix “Surface -". For example, the

Surface Template shown below is named “Surface-Pvmt”.

Mechanics of Surface Templates: The Top/Left Point follow the
horizontal and vertical position of a Terrain Model Boundary. This point
should be UNCONSTRAINED (shown in green). The constraints assigned
to the Top/Right point do NOT matter. However, this point should be
FULLY CONSTRAINED (shown in red).

The intermediate and bottom Template Points will need the Horizontal
Constraint value set to 0.0000 with the Parent Point being the Template

Template Library:

{3 C\ProgramData\Bentley\OpenRoar A
"ZZ PointName List
{3 Civil Cells
3 Curb Ramps
{23 Medians
= Curb Type 1
= Shoulder
| = Surface-Median |

‘4 Road Connection
= Curb Type 1
= Curb Type 2w/End Condit
= Curb Type 2 w/SW w/End
= Qverlay
= Shoulder

= Surface-Median
= Surface-Pvmt
Turnouts
»== Two-Lane wf Curb Type 2
== Two-Lane w/ Shoulders
[C1 Components
[Z1 End Conditions
[Z1 Project Templates

71 Tamnlatas
< >

Point immediately above. The Vertical Constraint value is set by the User [Ubrary Active Template|

to specify desired material Component depths.

Creating Surface Templates: Instead of creating from scratch, create a new Surface Template by
copying out a pre-made Surface Template and modifying it for project conditions. Be sure to change the
Feature Definitions of the Template Points and Components appropriately for the material being modeled.

Display

Current Template Close
Name: |Surface—Pvmt | (@ Components ) Cons Template Origin
Descriptign | [ | Display Point Names Point
Constraint 1 Constraint 2 — : : oin .
Type: Slope Horizontal NOTE: The Top/Outside Points (Unconstrained)
Value: 2.00% -12.0000 fc-lllc--,e the Terrain Model Bcu_wdar, -
i " which makes the Constraint Types

and Values unimportant

e parent
I—

—

Parent Point

Constraint 1 Constraint 2
Vertical Horizontal
-0.3333 0.0000

Type:
Value:

Constraint 1 Constraint 2
Vertical Horizontal
-0.5000 0.0000

Type:
Value:

LA ] &g

-

Parent Point

I
—

Parent Point




8G.3 Create a Surface Template - Workflow

This workflow demonstrates how to create a new Surface Template by copying and then modifying a pre-
made Surface Template from the FLH Template Library. The Surface Template created in this example
will represent a parking lot pavement section with three layers to represent a 4” asphalt, 6” base-course
aggregate, and 12" sub-base course aggregate.

Template Library: Current Template Display Close
[ C:\ProgramData\Bentley\OpenRoads [ Name: |Surface—Parking Lot | © Components O Constraints
"2 PointName List L .
{23 Civil Cells Description: | | [ Display Point Names
[Z1 Curb Ramps Is Tunnel Template D Display All Components
21 Medians
{23 Road Connection
=< Curb Type 1

> Curb Type 2 w/End Conditions
=< Curb Type 2 w/SW w/End Cor
= Qverlay

> Shoulder

= Shoulderw/Pave
aﬂ Surface-Median

23 Turnouts Set Active
= Two-Lane w/ Curb

Two-Lane w/ Shoul Cut a Ctrl-X
3 omponents Copy I,\\, Ctrl-C
- ndConditions Paste Ctrl-V
[} Froject Templates

New ’ »=( Surface-Parking Lot Delete Del

Cut Ctrl-X &1 Templa Rename F2
Copy Ctrl-C Structure Documentation Link...

Paste cul-v 0

Delete Del

Rename F2

<

| Library Active Template | +F=Lod-tOua b 5

With the Project Template Library opened (See 8A.1 Accessing the Template Editor and
Template Libraries), navigate to: Legacy Templates > Civil Cells > Medians
OR Legacy Templates - Civil Cells -» Road Connections.

Locate a pre-made Surface Template that is most similar to the project conditions. In this
example, the pre-made Surface Template named “Surface-Pvmt” is used.

Right-Click on the pre-made Surface Template and select Copy.
Right-Click on the Project Templates folder and select Paste.

Right-Click on the pasted Surface Template and select Rename. In this example, the Surface
Template is renamed to “Surface-Parking Lot”.

VAR AR

Double-Click on the “Surface-Parking Lot” template to set it as the Active Template.
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8G.3.a Create a New Template Component to represent the Sub-base Course:

Finish s Enter Add New Component b Simple
+ Closed Shape Ctrl-L Template Documentation Link... Constrained
Mirror Ctrl-M Check Point Connectivity... Unconstrained R}
Undo Last ESC Delete Components Mull Point
Cancel Change Template Origin End Condition
Delete Constraints from All Points Overlay/Stripping
Set Dynamic Origin Ctrl-D Tl
Set Dynamic Origin Ctrl-D
t=LoH-1O4 & ¢ >

Current Component Test..
Name: |Pavement Layer 5 ||:EEHUI'e Definiion: |+, 5_TC_PavementLayer5

Right-Click in the Active Template Editor Screen and select Add New Component -
Unconstrained.

In the boxes below the Active Template Editor Screen, assign the New Component an
appropriate Name and Feature Definition.

In this example, the Name is set to “"Pavement Layer 5” and the Feature Definition is set to
“XS_TL_Pavement Layer 5".

Left-Click on the four locations shown above to place the new Template Component. After
placing the last point, Right-Click and select Finish.
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8G.3.b Set Symbology Properties and Constraints for all Points:

4

F=hLoH-tO M0 b g =

Double-Click on the Template Point shown above to access the Point Properties. Set the
following:

Name = Pavt_CL_Layer5
Feature Definition = XS_TL_Subgrade

Constraint 1 Constraint 2

Type = Vertical Type = Horizontal

Parent 1 = Pavt_CL_Layer5 Parent 1 = Pavt_CL_Layer5
Offset Value = 1.0000’ Offset Value = 0.0000’'

Double-Click on the Template Point shown above to access the Point Properties. Set the
following:

Name = Pavt_ETW_Layer5
Feature Definition = XS_TL_Subgrade

Constraint 1 Constraint 2

Type = Vertical Type = Horizontal

Parent 1 = Pavt_ETW_Layer4 Parent 1 = Pavt_ETW_Layer4
Offset Value = 1.0000’ Offset Value = 0.0000'

Double-Click on the TWO Template Points shown above to access the Point Properties.
Change the Vertical Constraint Value to 0.5000'

Also, change the Feature Definition from XS_TL_Subgrade to XS_TL_Edge of Pavt 4. This is
necessary because these points no longer correspond with the subgrade datum of the pavement
section.

Double-Click on the TWO Template Points shown above to access the Point Properties.

Change the Vertical Constraint Value to 0.5000'
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