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Chapter 11 Site Modeling

This chapter details the Site Modeling process. Site Modeling refers to non-linear features that CANNOT
be modeled with a Corridor (i.e., a parking lot).

Site Modeling is accomplished with Surface Templates and Linear Templates.
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11A - INTRODUCTION TO SITE MODELING

Site Modeling consists of 3D Modeling of non-linear features, such as parking lots, intersections, detention
basins, and building pads. Typically, these types of non-linear features CANNOT be modeled with a

Corridor. Site Modeling features are typically modeled with a combination of Surface Templates and
Linear Templates.**

Linear Templates are used to create minor modeling features that are linear in

nature, such as the curb/sidewalk/end condition Template shown in the graphic below.

Linear Templates operate almost identically to Corridors. However, Linear Templates
‘r-«-\ are intended for minor or ancillary site features, while Corridors are generally meant for
- roads. For more information on the difference between Linear Templates and

Corridors, see 9Bi2.a Linear Templates Vs Corridors. In general, Linear Templates have

Appl
Linear?frﬁpme fewer options for modification when compared to Corridors.

Before creating a Linear Template, the User must create an Alignment, Profile, and
Template (in the Template Editor).

Surface Templates are used to create modeling features that are non-linear in

nature. Examples include parking lots, building pads, irregular-shaped sidewalk
_@ layouts, or the bottom of a detention basin. In summary, Surface Templates are
material component depths - such as a 4” asphalt component over a 6” aggregate
component - that are applied to a proposed Terrain Model.

|

Apply
Surface '|Femplate
Before creating a Surface Template, the User must create a proposed Terrain Model.

DISTINCTION: The term Enclosed
Shape applies to any 2D element that
is enclosed. A Terrain Model
Boundary is a type of Enclosed
Shape, but must contain an Active
Profile. A Terrain Model Boundary is
an enclosed 3D element that is
specifically used with a Terrain Model.

' 4\

Linear Template
(Curb/Sidewalk/
End Condition)

Surface Template
(Parking Lot)
applied onto a

Terrain Model

Enclosed Shape
(Perimeter of Parking Lot)

The Enclosed Shape serves as the Origin of
the Linear Template and also serves as the
Terrain Model Boundary. The Terrain
Model Boundary defines the exterior Terrain
Model geometry. The Surface Template is
then applied to the Terrain Model.

NOTE: The User can also use Civil Cells as an automated way to model simple approaches and other
basic features. With Civil Cells, the User only has to create a few basic Alignment and Profiles. After
which, the Civil Cell tool will automatically create Surface Templates and Linear Templates for a full 3D
Model. For more information on Civil Cells, see Chapter 12 = Civil Cells. Civil Cells are typically used to
automate the creation of simple approaches and intersections. However, a manual procedure for

modeling a complicated approach with a culvert is shown in 11D - Driveway Approach with Culvert -
Workflow.
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11A.1 Linear Template and Surface Templates in the Template Editor

Similar to Corridors, cross section Templates are used for both Linear Templates and Surface Templates.

Templates are created and edited with the Create Template tool.

&1 OpenRoads Modeling o Ii HE [l « - o = S 6 =
Home Terrain Site Layout Meodel Detailing

Geometry

?é‘ Explorer ﬁ IJ‘N —+ Copy Template Drop
i ' ::", | rt IRD -
EI Attach Tools e ut mpo. . Template Edit Edits
@ Properties Corrldor Template Drop Wl Transitions * M Template Drop
Primary Selection Create

Ivé-' Create Template Iit
2= Import Template

= Display Ternplate

el e HASTT NS

Drawing Production

s Sy P& R E

Drawing View

Create Calculate
et = = Sections =

Superelevation

The Template Editor is discussed in detail in (Chapter 8 = Template Library .

ChlUsers\brendan'Desktop\MEW ORD CA

v v o

Dynamic 3D Drive Corrldor
Through Reports~

Review

11A.1.a Linear and Surface Templates in the FLH Standard Template Library

The FLH Standard Template Library comes equipped with a few
pre-made Templates that are useful in Site Modeling. Site
Modeling Templates are found in the Legacy Templates folder.

IMPORTANT: Linear Templates can be used with ANY Template
or Template Component found in the FLH Standard Template
Library. For example, Road Templates can be used with Linear
Templates, but this configuration is NOT recommended.

IMPORTANT: Surface Templates are a specific type of
Template. In the FLH Template Library, Surface Templates are
shuffled in with Linear/Corridor Templates. Surface Templates
can be identified by their name. Surface Templates will always
contain the prefix: “Surface-". For example, “Surface-Pvmt” is a
Surface Template used to model a pavement section. Surface
Templates in the Template Editor are discussed in detail in 8H=

Surface Templates.
11A.1.b Creating Linear and Surface Templates

In general, Linear and Surface Templates are created and
modified with the same techniques used for Corridor Templates.

Linear Templates: The FLH Template Library only contains a
few pre-made Linear Templates that are ready for use in Site
Modeling applications. To create a custom Linear Template
configuration, the User can compile pre-made Components
and/or create Components from scratch. Examples applicable to
the creation Linear Template can be found in 86 = Template

Surface Templates: New Surface Templates configurations
should be created by modifying a pre-made Surface Template

found in the FLH Template Library. See 8G.3 Create a Surface
Template Workflow.

Template Library:

= F'u:ulnt Mame List
ﬁ Civil Cells

[ Curb Ramps

(3] Medians

3 Road Connection
= Curb Drpe 1

Pre-Made
Linear
Templates

= Curb Type 2 w/End Conditions
=, Cu_rl:u Type gwISW w,-‘Enu:I Conditions

= Qveray

»= Shoulder

= Shoulder w/Pave
= Surface-Median

= Surface-Pvmt
Tumouts

e, Twc:-Lgne W Shu:u__llu:lers

Pre-Made
Surface
Templates

= Two-Lane w/ Curb Type 2

5 Components
(2] Barmier
[ Curbs
[Z3] Guardrail Widening
[ Medians
[ Misc
(7] Overay
[ Paved Ditch
(3] Pavement
[Z Retaining Walls
[ RipRap
[ Shoulders
[ Sidewalk
[ Site
[ SubBxc

End Conditions
Project Templates

[ Tenf

| Library A

< New Linear Templates
can be created by
compiling Components
and End Conditions

11-4




11A.2 Surface Templates and Terrain Models - Process Overview

A Surface Template is applied to a Terrain Model. A Terrain Model can be created by from a 2D
enclosed shape that contains an active Profile.

11A.2.a Create a Terrain Model from an Enclosed Shape

In the most simply configuration, a Terrain Model can be created by from a 2D enclosed shape that
contains an active Profile. The 2D enclosed shape (with a Profile) creates a 3D Linear Element in the 3D

Design Model . The 3D Linear Element is referred to as the Terrain Model Boundary element.

When the Terrain Model is created, the interior elevations are interpolated from the Boundary in a process
called triangulation. See 11B.3 Triangulation of a Terrain Model. The Terrain Model and triangulation
becomes more complicated as Break Lines, Voids, Spot Elevations, and Imported Contours are added to
the interior of the Terrain Model, which is shown in the graphic of 11B - Proposed Terrain Model Basics.

The graphic below shows the overall concepts and sequence involved in creating a Terrain Model Boundary
(3D Linear Element). The example below is intentionally simplified for better understanding of how an
Approach Road Terrain Model may be created. IMPORTANT: The preferred procedure for creating an
Approach Road involves drawing the Approach Centerline Alignment/Profile first. See 11D - Driveway
Approach with Culvert — Workflow.

<l "cdHEke-s AR cBeB > ALY oprroNAL TIP: Use the Complex By
File Home Geometry Site Layout Corridors Model Detailing Drawing Production E.’en]ents tOOI to Combine ORD Lines and
&, Explorer k- @ FromFile % ﬁ% 3 SnEditCompleModel  [H Arcs into a single Enclosed Shape

E| Attach Tools ~ . L.
However, individual elements can be

selected to form the Terrain Model
Boundary without joining (Complexing).

@ Properties

Pors 2| From Graphical Filter Feature M t
= E Additional | Active  ggit e
4 A From Elemts Methods = " Model £ Boundary Optic
election reate

Primary

[E=R(ECR =
2D Design Model

View &, Profile - Driveway RppToacn T T
v Py ._'_933 b ks

B View 3, Default

Create a Profile in
the Profile Model B8

Create an >
Enclosed Shape in the n | Activate the Profile
2D Design Model © w8 Vi k3D = T odel B 3 —
i - . Emo= errain Model Boundary is the
13D Design Model G = ¢ ONLY requirement for creation of a
Terrain Model.

After the Profile is Activated, T Use the From Elements tool to
a 3D Linear Element is - create a Terrain Model from the

created. 3D Linear Element.

This 3D Linear Element is (Use the Boundary Feature Type)

referred to as the
Terrain Model Boundary.

Terrain Model ]
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11A.2.b Adding Break Lines to a Terrain Model

As shown on the previous page, creating a Terrain Model ONLY requires a Boundary element. To
manipulate the interior elevations of the Terrain Model, Break Lines must be created and added to the
Terrain Model. Break Lines are commonly used to create ridges or swales within the interior of the Terrain

Model.

A Break Line is created by drawing a linear element in the 2D Design Model 21 and assigning it a Profile.

As shown in the graphic below, a Break Line could be used to create a crown (ridge) in a driveway
approach Terrain Model. The Profile Intersection Point tool is very useful for aligning the Break Line profile
with other intersecting 3D Linear Elements (i.e., the Terrain Model Boundary). See ZF.4.f Profile

Intersection Point.

a OpenRoads Modeling H l'_! b« - ’ = k q i =R eRE & 31 :I::I: A AT TIP: Use the
E Home Terrain Geometry Site Layout Corridors Model Detailing Drawing Preduction Dy PI’Df“e Intersection PDint
&, Explorer N 3w A FromFile ‘% @ B, B Edit Complox Model [ tool to vertically align
s Filter i = My Feature Management ~ R Intersecting Points of the

53| From Graphical
.Q From Elements

K| Attach Tools =
(@] Properties

Primary Selection

Create

Additional
Methods ~

Add Features

Acw %
Q Remove Features

Change Feature Type

Transform|

Break Line and
Terrain Model Boundary

Terrain Model

B View 8, Profil gk

|

Create an Alignment in
the 2D Design Model &

Intersecting &
Points

Boundary
elevation at
Intersecting Point

Create a Profile in
the Profile Model EE

| Activate the Profile
|

30

Design Model Iy

w View -
&~ i 3D
NO

Triangulation
along
Break Line

After the Profile is Activated, a

3D Linear Element is created -

but is NOT yet incorporated into
the Terrain Model.

Add the 3D Linear Element

(= L5 |5 | | = View2 Default-30 F=HR=q
P& 5| |29 3D Design Model & F Triangulation
along
Break Line

to the Terrain Model as a
Break Line.

Use the Add Features tool.

After the Break Line is added, the
interior elevations and triangulation
of the Terrain Model is rearranged
to reflect the Break Line profile.

TIP: In addition to Break Lines, there are a few other Feature Types that are commonly used to calibrate
and fine grade a Terrain Model. See 11B.4 Source Features and the Add Feature tool:

Voids: Voids are used to create a hole or gap in a Terrain Model.
Spot Elevations: Spot Elevations set the elevation for a Terrain for a Point location.
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11A.2.c Create Surface Templates in the Template Editor

Within the Template Editor, a Surface Template must be configured to set the material and pavement
depths.

The creation and editing of Surface Templates is discussed in BG = Surface Templates.

TIP: New Surface Templates configurations should be created by copying and then modifying a pre-made
Surface Template found in the FLH Standard Library. See

roHERe-A2 2 B[R eaE S AL T s Csesbr

E’J OpenRoads Modeling
Drawing

Home Terrain Geometry Site Layout Corridors Medel Detailing Drawing Production Drawing Wiew

@, Explorer N i ﬁ |_7‘§| w1 Copy Template Drop .,A. 31 Eg @ @ Define Target Aliasing
Mew M

Y Import IRD @ Coridor References ~ Im

@ Attach Tools * | i _ -

i - Ew . Template Edit Edits

@3 Properties Corridor Temnplate Drop \l Transitions ~ - Template Drop  ~ fe T8 Corridor Clipping =
Primary Selection Create o Create Template dit Miscellaneous

gy Import Ternplate

—_—

= Display Template

Current Templat':e Display Close
Mame Surface-Pymt (#) Components () Consty .
: _ _ Template Origin
——SAGL [(oisptay Point Names .
Constraint 1 Constraint 2 — Point
Type: Slope Horizontal NOTE: The Top/Outside Points (Unconstrained)
Value: 2.00% -12.0000 I v the Terrain I

Constraint 1 Constraint 2 Parent Point
Type: Vertical Horizontal
Value: -0.3333 0.0000

Constraint 1 Constraint 2
_ _ Type: Vertical Horizontal
e MR Value: -0.5000 0.0000
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11A.2.d Apply the Surface Template to the Terrain Model

After creating the Surface Template in the Template Editor, it can be applied to the Terrain Model with the

Apply Surface Template tool.

&l OpenRoadsModeling ~ S o« A S hQE =Tl 2> F A3 T Mo M8 = «
Home Terrain Geometry Site Layout Corridors Model Detailing Drawing Production Drawing View
&, Explorer N - _JJJ_ o= Create Civil Cell N\ % |:‘1 7% Create Conic Slope
.. = . =
@ Attach Tools = | e #= Process Civil Cell += Create Transverse Align...
_ ) Place . Apply Apply 3D
(@ Properties Civil Cell #= Drop Civil Cell Linearq'gmplate Surface 'E*.mplate Elements 3 Create Transverse Tunnel

Primary Selection Civil Cells

30 Tools Technical Preview

=)

-4 2000l HGioRZEE

i View 2, Default-3D

a1 v

Locate a Terrain Model

i View 2, Default-3D

=

6'%3 Apply Surface Template — pe
General rS
Template |Ci~.-'i| Cells"Road Connection*.Suface-Driveway

Apply External Clip Boundary

Feature

NOTE*: For proposed Site
Modeling features, ensure the
Apply External Clip Boundary
box is UNCHECKED

Feature Definition |Enab|e Linear Features

Mame | Driveway Approach 1|

NOTE**; For Site Modeling, use
the "Enable Linear Features"
Feature Definition

NOTE*: UNCHECK the Apply External Clip Boundary box when the Surface Template is to be applied
to the entire surface of the Terrain Model. If this box is CHECKED, then a “External Clip Boundary”
element can be selected. This element must be placed within the limits of the Terrain Model. The
resulting Surface Template is only applied to the Terrain Model within the vicinity of the “External” Clip

Boundary” element.

NOTE**;: There are only two Feature Definitions available for Surface Templates: Enable Linear

Features or Disable Linear Features.

It is recommended that Enable Linear Features is used. When

Enable Linear Features is used, 3D Linear Elements are created at all Template Point locations (as
established in the Template Editor). These 3D Linear Elements are eventually used for reporting and

staking data.
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11A.3 Linear Template - Process Overview

A Linear Template can be thought of as a mini-Corridor. Like a Corridor, a Linear Template is run along an
Alignment element. The Alignment can be enclosed or non-enclosed (open). Also, the Alignment

must contain an Active Profile.

A very common workflow in Site Modeling is to run a Linear Template along portions of a Terrain Model
Boundary. This is a good technique because edits made to the Terrain Model Boundary element will
affect both the Terrain Model and Linear Templates.

As shown in the graphic below, it is typically necessary to run a Linear Template along the side edges of
an approach. In this case, two Linear Template models will be created. Each side edge will need its own

Linear Template Model.

Typically, this Approach Edge
matches in with the Existing Ground
(No Linear Template needed)

Curment Template
Name: |Dnveway End Condtion

Linear Template
for Approach Edge }u e

Description: |
Is Turned Temolate

[ Display Point Mames

Template Origin

m-Sluv i PRGN homrEE

Terrain Model
Boundary
to serve as the
Alignment
for the
Linear Template

Typically, this Approach Edge
matches in with the Mainline
Corridor pavement
(No Linear Template needed)

Linear Template to
be run around these
Approach Edges

Cut/Fill
End Conditions

(Pink Square)
to follow the
Alignment

Asphalt Safety Edge
and
Aggregate Foreslope

>

The detailed workflow for creating Linear Templates is shown in 9Bi2 Create @ New Linear Template.

' View 3, Default-3D

1

a T Ol | =

Linear Templates

(=] 5 [wSa]
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11A.3.a Linear Template TIP: Reflecting Over Alignment

TIP: A major benefit of Linear Templates is that they can be Reflected to either side of the Alignment. In
other words, a single Template can be placed on either side of an Alignment, regardless of the orientation
shown in the Template Editor.

NOTE: The Linear Template Handle element is only selectable from the 2D Design Model @

The Reflect option is discussed in greater detail in 9Bi2:¢ Reflect a Linear Template After Creation.

Linear Template
Properties

2D Design Model &

s~ 2PPHWD IE By

B View p

a3 ~ O 1

4 7 Elements (1)

4 €N Linear Template Civil Cells\Road Connection\Driveway Er
b e Templates

> & Compaonents
Select the b I Features

Linear Template
Handle

H Point Controls

|Z| Parametric Constraints

to show Properties | |¢ ’
Linear Template General v
created on wrong Feature v
side of Alignment Extonded v
Corridor ~
MName Driveway Approach LT Left
Haorizontal Name Driveway Approach
Profile Name Driveway Approach Profile
TIP: Cha ﬂge the RefIGCt Exterior Corner Sweep Angle  05°00°00™

option to change which side i foe
. _ﬁ se v
of the Alignment the [False F

Linear Template is ran on

® View3, Default- fo ] @ ) w (= [®]l==]

AR R ¥ B~ 4 PLPRO9 B &S
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11A.3.b Linear Template TIP: Modify the Linear Template Interval Frequency

As shown below, the Template Interval spacing for a Corridor is set in the Properties @i box when a

Template Section element is selected.

Corridor Model

shown below

B View 1, Design SurvFt

m 7 C‘l';.‘( M l /@ /e /O !

Corridor
Interval = 25°'

Template Section
element is selcted

=

@ Properties - x

4 %5 Elements (1)

+ Template Drop: BL6-ORD Templates\Ti

4 »
General v
Extended
Template Drop ~

> [T 250000
Template Name ~ ORD Templates\Templai
Horizontal Name
Description
Station Range v

For a Linear Template, the Interval property is NOT available in the Properties &i box. The Interval
spacing is set by the Baseline element. In the Properties @i box of the Baseline Element, the Stroking

Definitions properties control the Interval spacing.

NOTE: The Baseline element is the element used to create the Linear Template.

Linear Template Model

Properties @ifor the

shown below

B View 1, Design Sun/re —= EN X
AR M Pl :+] Linear Template

Interval = 10'

Set by the
Linear Stroking
property

Baseline Element

Baseline Element for the
Linear Template is selected

General

Geometry
Feature
Extended

Stroking Definition

10.0000'
0.0700'
Increment

Linear Stroking
Profile Stroking
Stroking Step Method

As shown above, in a straight (Tangent) section, the Interval spacing for the Linear Template is set by the

Linear Stroking property. By default, this property is set to 10".
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In curve sections, the Interval spacing depends on the Curve Stroking property.

Properties @ifor the

| Baseline Element v
13 1F| -

I

4 Complex Element: Edge of pavement>

Interval Frequency in Curves
is set by the Curve Stroking
and the Length of Curve

B View 1, Desigg

General
Geometry
Feature
Extended

Profile Line Between Points Rule

Stroking Definition

Curve Stroking  [DOEDSH
Linear Stroking ~ 10.0000"

Profile Stroking  0.0700"
Stroking Step Me! Increment

Baseline Element for the
Linear Template is selected

By default, the Curve Stroking Value is set to 0.07’. Increase this property value to reduce the Interval
frequency in curves. Decrease this value to increase the Interval Frequency.

NOTE: The Curve Stroking property does NOT directly set the Interval distance in curves. The actual
Interval distance depends on the curve length of the Baseline element and the Curve Stroking property.
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11A.4 Strategies for Site Modeling

The following section provides important insights and tips that should be kept in mind when planning out

and creating Site Modeling features.

11A.4.a Common Edges Among Adjacent Site Modeling Features

When creating Site Modeling features, carefully consider which defining geometric line will serve as th
Linear Template Alignment or Terrain Model Boundary. A major factor in this decision is how multiple
adjacent Site Modeling features will abut.

Typically, adjacent Site Modeling features share a common edge. If possible, use a common edge fro
adjacent model to serve as the Alignment and/or Terrain Model Boundary. This is a good technique

e

m an

because it coordinates the horizontal and vertical position of the abutting Site Modeling features. When
edits are made to the horizontal and/or vertical position of the common edge, all Site Modeling features

attached to the common edge will re-position in kind.

In the example shown below, the Terrain Model Boundary would be created first. Next, the Linear
Template can be created. The Linear Template is run off the Terrain Model Boundary, which creates

a link between the two Site Modeling entities.

o = o

= 1 Linear Template T

(Curb/SIdewalk/ Lmearpffr%platt

End Condition) P
) urface Template

£
"

Surface Template
(Parking Lot)

applied onto a

Terrain Model

Terrain Model
Boundary

Cument Template Display Close

MName: Curb/Sidewalk/End Condition Linear Template |n pnstraints
the Template Editor

Description

TIP: When creating Linear Templates,
place the Template Origin to align
with the Common Edge.

Template Point
Origin

=Lt O M 3

11-13



11A.4.b Site Modeling Features Interaction with the Mainline Corridor

It is very common for Site Modeling features to share a common edge with a Linear Element generated by
the Corridor. For example, driveway approaches will share a common edge with the mainline Edge of
Pavement element generated by the Corridor.

When using Terrain Models to model the pavement surface of a driveway approach, the Edge of Pavement
element CANNOT be directly included in the Terrain Model. Instead, the User will have to “trace” over the
exact segment that represents the common edge line of the approach and Corridor. The Profile of the
common edge line is coordinated with the elevation of the Edge of Pavement Template element with the
Project Profile Range to Element tool. This procedure is demonstrated in 11C.2.a Draw the Horizontal
Elements for the Terrain Model Boundary.

The reason why the Corridor line CANNOT be directly included in the Terrain Model is because the
resulting shape is NOT continuous and enclosed when combined with the other elements that form the

Terrain Model Boundary.

ﬂ OpenRoads Modeling v HE L ear-r 2 G el B YHAAITH M s
Home Terrain Geometry Site Layout Corridors Maodel Detailing Drawing Production Drawing View

@, Explorer S - O Q 4 Offsets and Tapers ~ \f_) (J“ EH Open Profile Model —

Attach Tools ~ | {72} " A Reverse Curves ~ o5 Set Active Profile

Lines Arcs  Point Maodify  Complex . Lines Curves
©:=| Properties v v v =/ Spirals ~ v Geometry v | ¥ Profile Creation v v
Primary Selection Horizontal |-~ Profile From Surface
# Quick Profile From Surface

® View 1, Default [Displayset] =

- it 2 PN E=E| &S

Project Profile To Element

[} Project Profile Range To Elementg

t Project Extended Profile

¥\ Profile Intersection Point

When creating a Terrain Model
that directly abuts to the
Corridor, trace over the

Corridor Template Point Line

to create a continuous and
enclosed shape.

Edge of Pavement
Corridor Template Point
Line

Next, use the Project Profile
Range to Element tool to link
the Profile of the
Terrain Model Boundary to the
Corridor Template Point Line

Enclosed Shape to
serve as the Terrain
Model Boundary
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11A.5 Overlap Between Mainline Corridor and Site Modeling Features

When modeling an approach, driveway, or intersection, it is common for overlap to occur between the
Corridor and approach Terrain Model. Typically, the Corridor safety edge and shoulder wedge components
will protrude into the approach Terrain Model. This section discusses many methods for eliminating this
overlap.

B View 3, Cross Section - Complex Element: Pavt_ETW _LayerTop_R E@
View Properties || | - 67+47.78 | »

Overlap between 67.5
Corridor and Terrain Model

_________

WARNING: The Add Corridor Clipping Reference tool can be used to eliminate this overlap. See 9G.10
Corridor Clipping References. However, use of this tool is STRONGLY DISCOURAGED. Excessive clipping
of the Corridor may significantly increase Corridor processing times; or in some cases, corrupt the
Corridor ORD File.

The table below shows alternative methods for eliminating Corridor Model overlap. These methods are
discussed in greater detail in the next few pages.

Methods for Eliminating Corridor Model Overlap

Method: Description:
Create a new This method involves creating a new Template Drop Section for each segment
Template Section in of the Corridor that overlaps with the adjacent approach model. This method
the Overlap Area is simple to perform but can be disorganized if Corridor geometry changes.

This method uses the End Condition Exception tool with the Backbone Only
method to eliminate the Corridor End Condition in the overlapping segment.
The disadvantage of this method is that the Safety Pavement Edge and
Shoulder Foreslope components are not eliminated, which results in a very
minor (possibly negligent) overlap of asphalt and aggregate quantities
between the overlapping models.

PREFERRED METHOD: This method may seem complex at first but is the

Use the End Condition
Exception tool in the
Overlapping Area

Create or Use a most dynamic if Corridor geometry changes. This method also requires the
Template that contains|least amount of processing for the Corridor. The User will either create or use
Display Rules to a standard Template from the FLH Template Library that contains Display
Address Overlap Rules. The Display Rules triggers OFF the Safety Pavement Edge and

Shoulder Foreslope Components in the vicinity of the approach model.
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11A.5.a Create a New Template Section for the Overlapping Area

When addressing model overlap of the Mainline Corridor and Approaches, this method may require the creation of three variations of the
typical Corridor Template.

As shown in the graphic below, this method can be disorganized when there are Approaches on both sides of the Road Corridor. Similarly, if
Corridor geometry changes, then the User may have to manually adjust/update each Template variation.

Current Template Display Close

Template Library.
\Road Template NO APPROACH (@ Components (O Constraints

S CiProgramDatalBentley\OpenRoads Design| ~ Name

= Point Name List Description -
o " .| Typical Road Template
(1 End Conditions (No Approach)

3 Project Templates
= Road Template LEFT APPROACH
[B[Ros Tempiate No APRROACH]
= Road Template BOTH APPROACH
= Road Template RIGHT APPROACH

(22 Templates

< >
Library Active Template +-HoHtDM b ¢ >
Current Template Display Close Current Template Display Close Current Template Display Close
Name: Road Template LEFT APPROACH \ (® Components (O Constraints Name \Raau Template RIGHT APPROACH ‘ (@) Components (O Constraints Name: Road Template BOTH APPROACH ‘ (@ Components () Constraints
Di - — Description: ‘ \ [ Display Point Names Description L ClDieoiau Dol
Template when s Tunnel Temp: Template when =wd Template when there is an

APPROACH on BOTH Sides

APPROACH is on the RIGHT Side

APPROACH is on the LEFT Side

+-8oHt0M b ¢ > +-5aHt0Mo b ¢

B View 3, Default

m-aw- L@ e0o-a]Approach

Approach on

Approach on the
BOTH Sides

LEFT Side ONLY
NO Approach

Mainline Corridor
Direction

TIP: Template Drop Sections
should begin/end at the intersection
of the Approach Return Radii and

Mainline Edge of Road.

NO A h
PR Approach on the

RIGHT Side ONLY

|Approach '
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11A.5.b Use the End Condition Exception Tool in the Overlapping Area

This method is simple and convenient. However, the disadvantage to this method is that there is still
minor model overlap. With this method, the Safety Pavement Edge and Shoulder Foreslope are NOT
eliminated. Theoretically, this results in a slight excess of asphalt and aggregate in quantity calculations.

However, the excess asphalt and aggregate quantities is of a very small order magnitude and may

considered to be unappreciable on most road projects. For a detailed explanation of the End Condition

Exception tool, see 9G.6 End Condition Exception.

TIP: Before creating the End Condition Exception (Mode = Backbone Only), place Key Stations on the
Mainline Corridor (see 9G.3 Key Station) at the approach return locations shown below. If Key Stations
are NOT added, then the End Condition Exception would actually span from the exterior Template Drop

locations.

End Condition
Exception
(Backbone Right)
to go in this range

= o ==

Template Drop
Locations

Since Template Drops are NOT
located at the
End Condition Exception

place Template Drops at
Start/End points, the gap formed

TIP: Place Key Stations at
the Start/End points of the
End Condition Exception.

Key Stations will manually

| would actually span this range |

B View 1, Default

Key Stations and
- &) Template Drops now located ™
at the Approach Return

= o ==

Key Station
Corridor Object
Graphics
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&1 OpenRoads Modeling - HE e « - L = =R e > A S T g T

m Home Terrain Geometry Site Layout Corridors Madel Detailing

& Bplore ﬁ I—7|§l ¢ Copy Template Drop h &

Attach Tools = Yeg Import IRD

Drawing Production Drawing

? @ @ Define Target Aliasing
T 8 Comidor References

plate Edit Edits
&/ Properties Use the Backbone Onlv z Template Drop~ * 55 @ Corrider Clipping
Primary Dption to remove DF'IW the Edit ¥ Create End Condition Exception

End Conditions (Cut/Fill)

s

Create Key Station

from the Corridor Template.

B View 1, Default
fas ~ & T -

-

Use Right or Left, depending
on the side of the Approach

Mainline Corridor
Direction

Start Station :*
& |Start | 167+19.88]

Start of
End Conditions
Exception

End of

Exception

1 Start
Stop

End Conditions

— -;L Create Secondary Alignment

2l

“y Create Curve Widening

Create Parametric Constraint

|1 Create Point Control

[167+68.16

B View 3, Cross Section - Corrider ML Plan: ML Profile; ML Re S u I ts Bult [Displayset]
[Vewpopare [ I+ < > » - 4 5

6369

Minor Overlap
after
End Condition Exception

L -~ L

End Condition Exception
Corridor Object Graphic

L0990 35 2% Key Stations

== E=S

Corridor Object
Graphics

| Gap formed in
Corridor
— Slope Stake Line
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11A.5.c Use a Template containing Display Rules to Address Overlap
This method requires Display Rules to be programmed into the Corridor Template.

As of FLH WorkSpace update 10.10.21.00V, standard road Templates in the FLH Template Library have
Display Rules pre-programmed. To determine if a road Template has Display Rules, look for three Null
Points placed above the road centerline point.

B Create Template
File Edit Add Tools

Template Library: Current Template Display Close
& C\OpenRoads Designer CE 10.10\Con|  Name: |Two—LaneZLayer | (@ Components (O Constraints
"= PointName List
1 Legacy Templates
23 ORD Templates Is Tunnel Template Display All Components
p play P

21 Culvert - - -

g End Concitions These three Null Points signify
Existin

[ Paver'r?entComponems that the Temp!ate has

g Serap Revemen! pre-programmed Display Rules

(21 Subgrade Reinforcement

— =
Two-Lane 3 Layer

Description: | | [~] Display Point Names

*L'L Layerl _Tep
R

= Two-Lane 4 Layer
All Templates found

= Two-Lane Const2 Layer
== Two-Lane Const 3 Layer G Ea W—-——'_"
in this folder contains
Display Rules

3= Two-Lane Const4 Layer ] - - = - CL Layerl_Bim
= Two-Lane GR 2 Layer EA:C W =]
= Two-Lans GR 3 Layer W g0 000 L
o B G gl s repldanE - - =

> Two-Lane GR 4 Layer

= Two-Lane Gravel 1 Layer
= Two-Lane Gravel 2 Layer

All Components left of this

kg e B dadk_ L

Two-Lane Gravel 3 Layer .
£ Walls L line are removed when the
(1 Project Templates Display Rule is triggered.
< > w
| Library Active Template +=LoH-tDu g >

NOTE: To manually create a Template that contains Display Rules, see 8G.4 Mainline Road Template with
Display Rules for Managing Approach Roads and Driveways.

The Display Rules automatically eliminate the Asphalt Safety Edge and Shoulder Foreslope components in
the vicinity of the approach, intersection, or driveway model.

The next few pages discuss how to trigger the Display Rules, assuming that the Corridor Template is
properly pre-programmed. For more information, the “behind the scenes” operation of the Null Point and
Display Rules relationship is discussed in 8D.2.a Display Rules in the FLH Standard Road Templates for
Approaches.
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The Display Rules are triggered by manually drawing a 2Delement in the 2D Design Model 1. The
Display Rules are ONLY triggered in the station range of the 2D element. The 2D element should be
match the station limits of the approach.

The 2D element should be drawn with an ORD Line. The Feature Definition assigned to the ORD Line must
be set to “"Approach road match line”.

After drawing the 2D element, it must be added to the Corridor as a reference with the Add Corridor
Reference tool. See 9G.10 Add Corridor Reference. After the 2D element is added as a Corridor
Reference, the Display Rules will be triggered.

2D Design Model
..... ‘:*)& IE ]

Approach
Road

|

B View 1, Design SurvFt

= B

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

Display Rule is applied Feature Definition

in the station range of the

2D Element

Feature Definition Toggle Bar

}Qppmachmadmaichlm(—: v 85‘? F 4 n-lh A y a—\.‘l?
i) Hydraulics .
+1-# Modeling 3D
+-88 Right of Way
Roadway

+-8 Barmier

i Drainage

i1 8 Erosion Contral
¥ Fealres
Lanes
2

& Edge ofexisling super

& Edge ofpavement

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

Mainline
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 used, then the 2D Element will be REJECTED when the Add Corridor Reference tool is used. The
Persist Snap toggle is in the Feature Definition Toolbar. See 7B.3 Feature Definition Toolbar.
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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.

EJ OpenRoads Modeling * VBT H I:-' I« ~ 5\? — | * Q 85 o ﬂ 3 =
Home Terrain Geometry Site Corridors Model Detailing Drawing Production Drawing Annotate u
a k () r_’f]; , - Copy Template Drop__, ™, I.ihl L? @€ @ Define Target Aliasing
v Element = tﬁr‘ Create Key Stations Edits {f i+ Corridor References
LS| Selection i..i ™ Corridor Templ tool plate Drop = 8 & Corridor Clipping ~
Primary Selection Create Edit ['?  Create End Condition Exception

B View 1, Design SurvFt Create Key Station s

-G~ L PLRCHN EFSC

‘-H« Create Secondary Alignment

2| Create Parametric Constraint

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

WARNING:

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

Key Stations

‘,?"3 |Approachroadmalchlme v gi_f & -=|‘~ fA_.\ :3 od /
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11B - PROPOSED TERRAIN MODEL BASICS

This section is intended to provide insight for the display and manipulation of Terrain Models. The creation of Terrain Models for Corridors is

discussed in 91 - Creating Terrain Models from the Corridor and Chapter 22 - Proposed Terrain Mode/ Creation.

A Terrain Model is a 3D element, which means it “lives” in the 3D Design Model ri'l'. For example, a Terrain Model can only be deleted by
selecting it in the 3D Design Model . Terrain Models and Contours are displayed in the 2D Design Model 2 through referencing.

A Terrain Model is comprised of Symbology Components, which are shown in the Properties @i box when the Terrain Model is selected.
Symbology Components are graphics used to analyze, manipulate, and display components of a Terrain Model. The majority of Symbology
Components types available for Terrain Models are shown in the graphic below. Each Symbology Component type is assigned to a unique
Level. See 11B.5 Level Management for Terrain Models.

h Break Line, or Imported Contour |

Spot (Elevation)
Creates a Triangle Vertex that is
NOT along a Boundary, Void,

(@4 Properties Terrain Model x

Imported Contours
(Used to "smooth"
jagged contours)

jew 2 Sl)-Model

Minor Contou

r -,

PRy < B EE| T

4 7L Elements (1) Properties
F Q Terrain Mod=T TET RN Ve CaT S

b A2 Calculated Features

b M Source Features -

Major Contour

and Label 23
Q

. ==

Break Line |[==

Used to create an |
abrupt change in ¢

ey

2
.-;i:iit'l\\
HHEES

LAY

slope and control ff, ////1‘
triangulation A ‘
S/l N
Triangle
Triangle Edge Void
|

Triangle Vertex

Boundary

General L4

Feature -~

IFeature Definition Design_Contours and Triangles and HowAmows: I

Extended

Information Feature
Edge Method Deflntlon

|
P (¢¢| ¢

Calculated Features Display

Major Contours
Minor Contours
Triangles
Spots

Flow Arrows
Low Points

289599°

High Points

Symbology
Components

Source Features Display

Breaklines

Boundary
Imported Contours
Islands

Holes

Voids

Feature Spots

$9RR99°

11-22



11B.1 Symbology Components and Feature Definitions

A Terrain Model entity is comprised of several types of Symbology Components. Symbology Components
are graphical elements that are generated and displayed from a Terrain Model. For example, Major
Contours, Minor Contours, and Flow Arrows are three distinct types of Symbology Components that are
used to display Terrain Model information and graphics.

The display settings for Symbology Components are shown in the Properties @1 box for a Terrain Model:

Feature Definition: Feature Definition:
— “Design_Boundary" — "Design_Contours”

@1

4 Elements (1) 4 % Elements (1)

4 A Terrain Model: TER_BARK_River Canyon

b L2 Caleulated Features

4 A Terrain Model: TER_BARK_River Canyon

> L Caleulated Features

b Ay Source Features v > Ay Source Features
General v General v
Feature -~ Feature ~

Feature Definition
Feature Name

Feature Definition
Feature Name

Extended v Extended v

v Information v

4 Edge Method 4

Calculated Features Display -~ Calculated Features Display -~
Major Contours Off Major Contours On
Minor Contours Off Minor Contours On
Triangles Off Triangles Off
Spots Off Spots Off
Flow Arrows Off Flow Arrows Off
Low Points Off Low Points Off
High Points Off symb(ﬂogy High Points Off

Source Features Display C Source Features Display ~

omponents

Brezklines Off p Brezklines Off
Boundan, On
Imported Contours O Imported Contours O
Islands Off Islands Off
Holes Off Holes Off
Voids Off Voids Off
Feature Spots Off Feature Spots Off

NOTICE: When the Terrain Model is set to
the "Design_Boundary" Feature Definition,
then only the Boundary turned ON.

With the "Design_Contours"” Feature
Definition, the Major Contours, Minor
Contours, and Boundary are all turned ON

IMPORTANT: The preferred method of altering the display of a Terrain Model is by changing the Feature
Definition (found in the Properties @i box). For example, when manipulating and troubleshooting a
Terrain Model; it is convenient to assign the Terrain Model to the “Design_Contours and Triangles and
FlowArrows” Feature Definition. This Feature Definition shows the triangulation of the Terrain Model, which
is usefully for manipulating and troubleshooting. When finished manipulating a Terrain Model, re-assign it
to the “Design_Contours” Feature Definition to view only the Contours and Boundary elements.

NOTE: The User could manually toggle ON/OFF Symbology Components, which is referred to as a
Symbology Override. However, this method is discouraged because the display override will revert to the
default display when the Terrain Model is edited.
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The graphic below shows how changing the Feature Definition of a Terrain model will affect the display.

BEST PRACTICE: To manipulate display graphics, re-assign the Terrain Model to an appropriate Feature Definition. Avoid toggling ON/OFF

settings in the Properties @i box.

WARNING: Terrain Models that represent proposed features should ALWAYS be set to a “Design_...” Feature Definition.

Feature Definition:

@

"Design_Boundary”

4 % Elements (1)
- Q Terrain Model: TER_PARK_River Canyan
b &2 Calculated Features

b 3 Source Features

General

Feature

Feature Definition
Feature Name

Design_Boundary

._River

Extended
Information
Edge Method

Calculated Features Display

> (C||¢| ¢

Major Contours
Minor Contours
Triangles
Spots

Flow Arrows
Low Points
High Points

SSRR8288

y 2, 3D-Model

BN -2 PRPOORMD HoREDR HY X

S R ==

Feature Definition:
"Design_Contours”

4 Th Elements (1)
4 Q Terrain Model: TER_PARK_River Canyon
b L2 Calculated Features

D A3 Source Features

Source Features Display

Breaklines
Boundan

Imported Contours
Islands

Holes

Voids

Feature Spots

!Q

RRIRS

w View 2, 3D-Model
= - E- A PLPPORMDNHOREE TR
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>

General

Feature

Feature Definition
Feature Name
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Extended
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 MESIE AR

Major Contours
Minor Contours
Trangles
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Low Points
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11B.2 Symbology Components: Calculated Features vs Source Features

In the Properties @i box, Symbology Components are classified as Calculated Features or Source

Features.

Calculated Features: Calculated Features are automatically generated (calculated) by the Terrain Model.
Calculated Features include Major/Minor Contours. Also, Triangles and Flow Arrows are considered
Calculated Features and are useful for designing and grading a Terrain Model.

Source Features: Source Features correspond with the User-Created Linear Elements that are used to
define the grading of a Terrain Model. When a User-Created Linear Element is added to a Terrain Model
(i.e., a Boundary or Break Line), then a corresponding Source Feature element is automatically created

and placed atop the User-Created Linear Element.

IMPORTANT: User-Created Linear Elements are added to the Terrain Model with the Add Features
tool (See 11B.4 Source Features and the Add Feature tool). When a User-Created Linear Element
is added to a Terrain Model, an identical Source Feature Element is placed atop the User-Created

element.

W View 2, 30-Mog

=R

Overlapping Elements &%
(Boundary)

Lo )

Level:
"P_GEOQO_Final Boundary"

Level:
"XS_TL_Edge of Pavt"

7

L

Source Feature Element
Automatically created by the
Terrain Model and placed directly
atop the
User-Created Linear Element

User-Created Linear Element
This element is created by the User and
will control the position of
Source Feature Element

WARNING:

Source Feature Elements CANNOT be
directly edited. Instead, the
User-Created Linear Element must be
edited to manipulate the Terrain Model.
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11B.3 Triangulation of a Terrain Model

This section provides an introduction and overview of Terrain Model triangulation. Understanding
triangulation is important for troubleshooting and accurately grading a Terrain Model.

As shown below, a Terrain Model is a mesh of triangles. Each triangle is a 3-dimensional plane. The more
triangles a Terrain Model contains, the denser and more accurate the Terrain Model will be.

Terrain Model triangles have three defining parts: the Vertex, the Edge, and the Interior Plane.

Vertex: The Vertex of a triangle represents a User-established elevation. Elevations are established
from Source Features, such as Break Lines, Voids, Spot Elevations, and the Boundary Element.
IMPORTANT: Vertex are ONLY placed on and along Source Features. In the example below, the Terrain
Model is defined by a single Source Features - which is the Boundary element. Notice that all Vertices are
placed along the Boundary. The Vertex elevations are pulled from the Profile of the Boundary element. If
an interior Break Line was added to the Terrain Model as a Source Features, then Vertices would be placed
along the interior Break Line. IMPORTANT: Vertices are ALWAYS placed at Horizontal and Vertical
(profile) geometry points (i.e., deflection points, PI's, PC’s, PT’s, VPI's, VPT's, VPC’s). Additionally, the
Stroking Definition properties of the Source Features determine the frequency which vertices are
placed. See 11A.3.b Linear Template TIP: Modify the Linear Template Interval Frequency.

Edge: Elevations along the Edge of a triangle are interpolated from the two adjacent Vertices. In other
words, the elevations along the Edges are straight-graded from the adjacent Vertices.

Interior Plane: The area inside a triangle should be thought of as a 3-dimensional plane. Geometrically
speaking, a 3D plane is defined by THREE non-collinear points (three points not on a common line or ray).
In Terrain Model triangulations, the three non-collinear points correspond with the three Vertices that
delineate the triangle.

Vertex #1
El. = 6377.75
Boundary Elevation is pulled directly || &
Element s from the Boundary
Element Profile
Edge NOTE: Terrain Model

Constant Slope or
(Straight Grade)
between
Vertex #1 and #2

triangulation is typically
™ denser around curves.

Interior Plane
Elevations located on
‘IVe_rtex #2 V \ the inside of the Triangle
El. = 6371.99 are dependent on the
Vertex #3 Plane established by the
El. = 6372.69 three Vertex Points
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11B.4 Source Features and the Add Feature tool

Source Features are used to grade the interior elevations of a Terrain Model. When a Source Feature is
added to a Terrain Model, the triangulation is altered. Triangle Vertices will be placed at geometrically
important points along the Source Features (i.e., Deflection Points, PC and PVI points)

Source Features begin as User-Created Elements, most commonly 3D Linear Elements (which could very
well be a 2D Element with an Active Profile). However, ORD Points (see ZD:4'Points) can be added to a
Terrain Model to create Source Feature in the form of a Spot (elevation). A Spot (elevation) could be used
to create a high or low point in a Terrain Model, which is shown in 11C.7.b Place a Low Spot in the Terrain
Model with and ORD Point.

Source Features are added to a Terrain Model with the Add Feature tool. The table below lists all
the Source Feature types that are compatible with the Add Feature tool.

For a visual representation of the most common Source Features, see 11B - Proposed Terrain Model
Basics.

k4 | OpenRoads Modeling v Ii HE s « - T2 kG geaR e >HA S T g
Horme I Terrain I Geometry Site Layout Corridors Model Detailing Drawing Production Dran
%, Explorer R ]~ @ FromFile gun % % &, Edit Complex Model CI»

k| Attach Tools = | s’ =2 From Graphical Filter Q Feature Management ~ t)-
- yiransform

@ Properties Q From Elemen ;ﬁ? Add Features
Prirnary Selection & Remove Features
= Change Feature Type
/% Add/Rem.. — X J P

Terrain Model TER_PARK_Canyon Rivel « Terrain Model to

Feature Type EBreak Line Add
Bresk Line k
Contour
Drape Void
Haole
Boundary Source Feature
Drape Boundary
lsland Types
Spot
Soft Break Line
Void
Break “oid

Source Feature
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Options:

Source Feature Types

Description:

Break Line

A Break Line must be created from a 3D Linear Element (or a 2D Element containing an
Active Profile).

Break Lines are placed in the interior of a Terrain Model to capture an abrupt change in
slope. For example, a Break Line could be used to create a ridge or swale on the inside
the parking lot Terrain Model. If Break Lines are NOT used for a Terrain Model, then the
inner slopes and elevations are interpolated from the elevation Profile of the Boundary
element. In other words, if Break Lines are NOT used, then the interior of the Terrain
Model is “straight graded” from the exterior Boundary elevations.

An example of a Break Line being added to a Terrain Model is shown in 11C.4.b Create a
Break Line to serve as a Ridge or Swale.

Contour

A Contour must be created from a 3D Linear Element. The 3D Linear Element must be at a
constant elevation (i.e., the Elevation along entirety of the 3D Linear Element is a single
value.)

Contours are typically added to a proposed Terrain Model to manually smooth out a
contour that is shown to jagged or not exactly in the intended position. However, the User
can use this Feature to manually draw and define all proposed contours for the interior of a
Terrain Model.

An example of a Contour being added to a Terrain Model is shown in 11C.4.c Smooth
Jagged Contours with Imported Contours.

Drape Void

A Drape Void must be created from an enclosed 2D Linear Element.

A Drape Void will create a gap (or void) in the Terrain Model. In essence, the enclosed 2D
Linear element is draped or projected onto the Terrain Model and a void is created. The
Terrain Model elevation along the perimeter of the void is the unaffected by the addition of
the Drape Void.

An example of a Drape Void being added to a Terrain Model is shown in 11C.4.a
Landscaped Islands (Voids in the Terrain Model).

Hole

A Hole must be created from an enclosed 3D Linear Element. A Hole operates nearly
identically to a Void - as they both create a gap in a Terrain Model. The difference
between Holes and Voids is only apparent when two different - but overlapping Terrain
Models are merged with the Create Complex Terrain Model tool. If the first Terrain Model
contains Holes - then the overlapping terrain information from the second Terrain Model
will fill in the Holes (which means the gaps are filled). Conversely, if the first Terrain Model
was built with Voids, then the second Terrain Model will not fill in the Voids (which means
the gaps are NOT filled when the Terrain Models merge).

It is recommended that Break Voids or Drape Voids are used to create gaps in a Terrain
Model.

Boundary

A Boundary must be created from an enclosed 3D Linear Element.

The Boundary is used to clip a Terrain Model. Similar to a Break Line, the elevation of the
Boundary will be incorporated into the Terrain Model. If a Drape Boundary is used, then
the Drape Boundary elevation will NOT be incorporated into the Terrain Model.

The creation of Boundaries is discussed in 11C.2 Create the Terrain Model Boundary
Geometry.
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Options:

Source Feature Types

Description:

Drape
Boundary

This Feature is confirmed as broken - but is still useable through workarounds. This
Feature is used to add a new Boundary to a Terrain Model. Similar to a Drape Void, the
Terrain Model elevation is unaffected along the perimeter of the new Drape Boundary.

This tool is broken because even though the elevation of the Terrain Model is unaffected,
this tool only operates by selecting a 3D Linear Element. This can be worked around by
drawing the Drape Boundary as a 2D Linear Element in the 2D Design Model Q. Next,
create a “dummy” Profile (i.e., set the profile at a constant elevation of 0) for the Drape
Boundary. Activate the Profile, which will create a 3D Linear Element in the 3D Design

Model "W,

IMPORTANT WORKAROUND: For this Feature to function, the User must pre-select the

3D Linear Element (from the 3D Design Model ri'l') before using the Add Features tool. If
the Drape Boundary element is not pre-selected, then the following error message is
shown: “Drape Boundary will Intersect itself”.

Island

An Island must be created from an enclosed 3D Linear Element.

An Island should only be used for Terrain Models that contain a Hole or Void. The Island
Feature is used to create an isolated (island) piece of the Terrain Model that is
encapsulated within the Void or Hole.

Spot
(Elevation)

A Spot (or Spot Elevation) must be created from a Point element. The Point element must
contain an elevation value. The creation of Points is discussed in ZD.4 Points.

The Spot Feature is used to a single Spot Elevation to the Terrain Model.

An example of a Spot being added to a Terrain Model is shown in 11C.7.b Place a Low Spot
in the Terrain Model with an ORD Point.

Soft Break
Line

A Soft Break Line must be created from a 3D Linear Element.

A Soft Break Line operates identically to Break Line under normally circumstances. The
difference between a Break Line and a Soft Break Line is only apparent when these two
Feature Types intersect. When these two features cross paths, the Soft Break Line will not
affect the Terrain Model in the immediate vicinity of the intersection. Essentially, a Break
Line has priority over a Soft Break Line.

Void

A Void must be created from an enclosed 3D Linear Element.

A Void is a method for creating a gap in a Terrain Model. It is recommended to avoid using
Voids because the Terrain Model will NOT triangulate at the Profile geometry points (VPI,
VPC, VPT, etc..) of the Void element. Instead, Break Voids (3D) or Drape Voids (2D)
should be used to create gaps in a Terrain Model.

Break Void

A Break Void must be created from an enclosed 3D Linear Element.

A Break Void is the preferred way to create a gap in a Terrain Model. A Break Void will
triangulate at all Profile geometry points contained in the Break Void element.

11-29



11B.5 Level Management for Terrain Models

The Level management scheme for Terrain Models must be understood for correct display of Terrain Model
graphics and Symbology Components in the Plan Sheets.

Master Level: Proposed Terrain Models have a single Master Level, which is named
“P_Ter_Design_Surface”. Toggling ON/OFF this level will turn ON/OFF all Terrain Model graphics.

Symbology Components Sub-Levels: Each type Symbology Component (i.e., Contours, Labels, Flow
Arrows) is assigned to a unique sub-level. For example, the minor contours for are assigned to the
“P_GEO_Final_Intermediate_Contour” Level. This Level can be toggled ON/OFF to turn on/off the display
of minor contours.

Level Display for the
3D Design Model Vs

== Level Display - View 2 — >

D.'—IIJ Cﬂ View Display -
ﬁ EE ?l{none]v Levels - @"

=& GCTH_cor.dgn, 3D-Medel

5 2 Master Level
""""" "P_Ter_Design_Surface"

P_TER_Design_Surface

P_GED_Final Void

P_GEO_Final Spot_Elevation

P_GEOQ _Final Low_Points
P_GEQ_Final_lsland
P_GEOQ_Final_Intermediate_Contours_Labels
P_GEOD_Final_Intermediate_Contours
P_GEQ_Final_Index_Contours_Labels
P_GEO_Final_Index_Contours
P_GEO_Final_Imported Contours
P_GEQ_Final Hole
P_GEO_Final_High_Paoints
P_GEOQ_Final_Flow_Arrows
P_GEO_Final DTM_Triangles_Vertices
P_GEO_Final DTM_Triangles
P_GEOQ_Final Break_Line
P_GEQ_Final_Bounda

Symbology Component
Sub-Levels
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The following table describes and lists all the Levels used in a proposed Terrain Model:

Symbology Components Levels and Descriptions

Symbology Type:

Master Level

Level:

“P_Ter_Design_Surface”

Description:

Controls global display of the Terrain
Model and all Symbology Component
Sub-Levels

Major “P_GEO_Final_Index_Contours” Displays Major Contours.
Contours
Minor “ ) . al ~. .
P_GEO_Final_Intermediate_Contours”|Displays Minor Contours.
Contours
Displays the Triangles of a Terrain
Triangles |"P_GEO_Final_Triangles” Model (also referred to as
Triangulation)
. Displ X- k El i
Calculated|Spots “P_GEO_Final_Triangles_Verticies” isplays an X-mark and . evation
for the Vertex of each Triangle
Feature
Display Flow Denotes the drainage flow direction
“P_GEO_Final_Flow_Arrows” for the Terrain Model at a particular
Arrows .
location.
Displays an X-mark and Elevation
Low “ . . " ) . .
. P_GEO_Final_Low_Points for localized Low Points in the
Points .
Terrain Model
. Displays an X-mark and Elevation
High " : - L : : o
- P_GEO_Final_High_Points for localized High Points in the
Points .
Terrain Model
Highlights and displays where Break
Breaklines|"P_GEO_Final_Break_Line” Lines have been applied to the
Terrain Model by the User.
" . . Highlights and displays the
Boundary |"P_GEO_Final_Boundary Boundary of the Terrain Model.
Imported |. . ) Highlights and displays t-he Imported
P_GEO_Final_Imported Contours Contours that were applied to the
Contours .
Terrain Model by the User.
Source Highlights and displays the Islands
Islands “P_GEO_Final_Island” that were applied to the Terrain
Feature
. Model by the User.
Display
Highlights and displays the Holes
Holes “P_GEO_Final_Hole” that were applied to the Terrain
Model by the User.
Highlights and displays the Voids
Voids “P_GEO_Final_Void” that were applied to the Terrain
Model by the User.
Highlights and displays the Spot
Feature “ . ., i . .
Spots P_GEO_Final_Spot_Elevation Elevations (Points) that were applied

to the Terrain Model by the User.
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11B.6 Reference a Terrain Model (Contours) into an ORD Plan Sheet File

This section discusses the procedure for showing Major/Minor Contours (from a Terrain Model) as

reference in an ORD Plan Sheet File.

Terrain Models and Symbology Components (i.e., Major/Minor Contours) are 3D Elements that are created
and belong to the 3D Design Mog’e/ W#. To show Terrain Model features in Plan Sheets, the User must
reference the 3D Design Model ¥ into the ORD Plan Sheet File.

To see Contours and Terrain Model features, choose the 3D Design Model @ from the Model drop-down

when making the Reference.

:J Reference Attachment Properties for grte_201701_site.dgn

ORD Design File

{ ORD Plan Sheet File

[ File Name:  grte_201701 site.dgn [emee——

(Active)

MName
Default

Logical Mame:

Description:

Orientation:
View
Coincident
Coincident - World
+ Standard Views
+ Saved Views

1 grte201701_sur.dgn
2 grte_ 201701 _ter.dgn Def
3 grte201702_pln_site.dgn Def Detail Scale:
4 grte201701_ali.dgn Def .
5 grte201701_cor.dgn | SR
MNamed Group:
a1 [ 000nn0non (5 e
5ol AT —— 0000000 Revision:
CIEN = EE - .=l Leyet
Nested Attachments: ~ Mested Attachments:
Display Overrides: ¥ Georeferenced: Display Overrides:

MNew Level Display:
Global LineStyle Scale:

Synchronize View:

Toggles

Default-3D

Default-3D

MNamed Boundaries (none)

1"=50'
1.0000

Live Mesting ~* | Mesting Depth:

Allow

Use MS_REF_MEWLEVELDISPLAY Cor
Master

Volume Only hd

e = EEE s

Full Path:  ..\NEW ORD CAD Files\Granite Entrance\ grtg ( REfe re n CE)

|

'Description

Aligned with Master File
Global Origin aligned with Master File

When Referencing an ORD
Design File that contains a
Terrain Model, choose the
3D Design Model [
(Default-3D)

-
-

-

Contours belong to the
3D Design Model Iy
(Default-3D)
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11C - PARKING LOT - ADVANCED SITE MODELING WORKFLOW

This section demonstrates techniques and processes for creating a parking lot Terrain Model. In this example, a Terrain Model will be created
to represent the finished grade of the asphalt parking lot. Advanced techniques will be used to create landscape islands (Break Voids) and a

ridge (Breakline) in the Terrain Model. Next, a Surface Template will be applied to the Terrain Model to represent the pavement section of the
parking lot.

B View 1, Default [Displayset] El@
R-&u- 4 PRPEOOV] EHF IES

Parking Lot
Edge of Asphalt

This Enclosed Shape will

. Landscaped
serve as e
. Islands
Terrain Model Boundar .
Y (Break Voids created
with

2D Linear Elements)
Mainline

Edge of Asphalt

/\

Common Edge
shared between
Parking Lot and Mainline

Ridge (Break Line) will
be created along this line
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11C.1 Flow Chart for Creating Parking Lot Terrain Models

The flow-chart below outlines the major process in the creation of a Terrain Model that represents a Parking Lot.

11C.2 Create the
Terrain Model
Boundary Geometry

Draw the individual
Horizontal Elements

that comprise the
Parking Lot Perimeter

¥

Alternate
Workflow
w

4

v

Join (Complex) the
Horizontal Elements
into an
Enclosed Shape

Draw the Profile
for each
Horizontal Element

Draw the Profile for the
entire Enclosed Shape

T

Complex and Activate
the Profile to create a
3D Linear Element in
the 3D Design Model

11C.5 Create the
Surface Template

Create the Surface
Template Geometry
in the Template Editor

7

Apply the Surface
Template to the
Terrain Model

Terrain Model with the

11C.3 Create the

From Elements tool

Select the
3D Linear Element as the
Terrain Model Boundary
to create a
Terrain Model element.
(Main Workflow)

LY

Select the individual
Horizontal Elements to
collectively serve as the
Terrain Model Boundary
to create a
Terrain Model element.

(Alternate Workflow)

11C.4 Grade and
Manipulate the Interior

of the Terrain Model

11C.6 Create
Linear Templates around
the Terrain Model
Boundary and Voids

Create the Linear
Template Geometry in
the Template Editor

¥

Apply the Linear
Templates where
appropriate

Add Voids (gaps) to the
Terrain Model to serve as
Landscaped Islands

Grade the interior with
Break Lines.
Break Lines can serve as
Ridges and Swales

Smooth Jagged Contours
with Imported Contours
or Break Lines

NOTE: These tasks can
performed in any order
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11C.2 Create the Terrain Model Boundary Geometry

In this step, the User will draw the individual elements that comprise the Terrain Model Boundary. In this
case, the Terrain Model Boundary is representative of the asphalt perimeter of the parking lot.

What is a Terrain Model Boundary? - In the simplest terms, a Terrain Model Boundary is an enclosed
3D element. However, a Terrain Model Boundary can also be comprised of several individual 3D Elements
- assuming that together, the individual elements form a continuous and enclosed 3D shape.

= o >

o View 2, 3D-Model

m-ov L ®PPOAD |3D Design Model iy

Terrain Model Boundary
Edge of Asphalt for Parking Lot

What Design Model to draw the Terrain Model Boundary in? = The end result must be an enclosed
3D element shown in the 3D Design Model . However, the User will draw the footprint of the Terrain
Model Boundary in the 2D Design Model 1 and define the elevation profile of the Terrain Model Boundary
in the Profile Model EZ,

11C.2.a Draw the Horizontal Elements for the Terrain Model Boundary

In this step, the horizontal layout of the Terrain Model Boundary will be drawn in the 2D Design Model Q.
The horizontal components of the Terrain Model Boundary are typically created with Horizontal ORD tools.
MicroStation tools — such as SmartLines — can also be incorporated into the Terrain Model Boundary.

TIP: One common and suggested method for the drawing of abmorally shaped parking lots is to
experiment with the Parking Lot layout using MicroStation tools - such as Place SmartLines, Place Line,
Construct Circular Fillet, and Place Arc. After MicroStation Elements have been placed, the User can trace
over with Horizontal ORD Tools. However, this method is not strictly necessary. An abnormally shaped
parking lot can be drawn with Horizontal ORD Tools. However, Horizontal ORD Tools can be clunky and
often become disjointed (gaps between segments) when manipulated in later stages of the design.
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BEST PRACTICE: After drawing the outline of a Parking Lot or other site modeling feature - whether

accomplished with Horizontal ORD Tools or MicroStation tools — use the Complex By Elements tool  to
join the individual components into a single Enclosed Shape. IMPORTANT: After using the Complex By

Elements tool ,J, use the Simplify Geometry tool on the Enclosed Shape. See ZC.3.b Simplify Geometry
Tip. Simplifying the geometry allows the Enclosed Shape to behave in a very perticable manner when PIs
and other geometrical components are manipulated.

For more information on drawing with Horiozntal ORD Tools, see Chapter 7 = Geometry. For more
information on drawing with MicroStation tools, see Chapter 6 — Drawing Tools.

TIP: When planning for the horizontal layout - look for common edges that will be shared between the
Terrain Model and other 3D Modeling features. In this example, the Parking Lot Terrain Model shares a
common edge with the Edge of Road for the Mainline Corridor. This common edge occurs at the approach
of the Parking Lot. Use Key Point, Nearest, and Intersection Snaps to snap to the common edge.

B View 1, Default [Displayset] - TIP:

E-a%-| i LL0OOD BRSNS MicroStation Elements
used to experiment and

set the Parking Lot layout.

The MicroStation Elements will
NOT be incorporated into the
Terrain Model Boundary

TIP: Trace over
MicroStation Elements

with ORD Elements

TIP: Trace over
Common Edge
of adjacent

Corridor Model

ORD Elements will be
Profiled and incorporated into

Terrain Model Boundary

Place ORD Elements on an
appropriate Feature Definition

| @] %5_TL_Edge of Pavt
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11C.2.b Join the Horizontal Elements into a Single Enclosed Shape

In this step, the individual Horizontal Elements are joined into a single, Enclosed Shape using the Complex
By Elements tool .

For more information on the Complex By Element tool, see in ZD:2:a Complex By Element tool.

TIP: When using the Complex By Element tool, choose a logical Start/End Point and direction for the
Enclosed Shape. The Start/End Point will serve as a “landmark” when creating the Profile in the next step.
When drawing Profile elements, the User should be oriented and aware of the upstation direction of the
Enclosed Shape.

E’J OpenRoads Modeling = H l'._x:? ?::1 - - ’ é] h‘ ﬁé‘, B = I‘Eﬁ @ ﬂ £t }.1 :H: A A"_? e
m Home Terrain Geometry Site Layout Corridors Model Detailing Drawing Production Dra

g, Explorer i - ¥ Offsets and Tapers ~ 77"{ HEH Open Profile Mod
o o _?_ \JJ

E| Attach Tools ~ A Reverse Curves |4% Set Active Profile

Lines Arcs  Point Modify =~ Complex

@1 Properties v v 2 Spirals v * ~ Geometry~ | | Profile Creation ~
Direction of Jection Horizontal o Complex By Element
Enclosed Shape | [ < ComplexgyP 3
N & 1 - L ';:.E S0 EE S f‘}_;f:i ¢ Define By Best Fit

= Geometry Builder

When using the Complex By Element
tool, the first Element selected will
determine the Start/End Point of the
Enclosed Shape.

The Pink Arrow will signify the
direction/stationing of the Shape

The inside will be shown in Magenta
when the Shape is truly enclosed. If
the individual elements are NOT snapped
together then only the outline will be
shown in Magenta - meaning the Shape
is NOT enclosed.

Start/End Point of
Enclosed Shape
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11C.2.c Create the Profile for the Enclosed Shape

This step is performed within the Profile Model E2 of the Enclosed Shape (Terrain Model Boundary). For
more information on Vertical ORD Elements (Profile Elements), see ZF = Create Vertical ORD Elements.

TIP: As explained in the graphic below, the start and end points for the Enclosed Shape should be placed

at the same elevation. For an Enclosed Shape, the start and end points are positioned in the same

horizontal location.

B View 3, Profile - Parking Lot EOA =R
E-u- s PPROER DED I Bk
b3y,

) Direction of
Enclosed Shape

Common Edge

: Horizontal
6360 Start/End Point of

Enclosed Shape

6355

IMPORTANT: These two

TIP: Use Vertical Lines
(PC/PT/PI points) and

Grey areas (curves) for
orientation with
Horizontal Shape

Profile Locations are actually
M at the same Horizontal location.
Ensure the Profile Elevation is

the SAME at these locations.

11C.2.c.i Project Profile Information for Features that Intersect or Share an Edge

In Site Modeling design, it is crucial that the Terrain Model Boundary is vertically aligned along the

common edge of the adjacent feature. The Project Profile Range To Element and Profile Intersection Point

tools can be used to Vertically align Site-Modeling features that share a common edge or intersect.

When the Terrain Model Boundary shares a common edge with an adjacent modeling feature, use the
Project Profile Range To Element tool (ZF.4.d). This tool can transfer the Profile data from the adjacent

modeling feature directly into the Profile Model BE of the Terrain Model Boundary.

TIP: If the Terrain Model Boundary intersects an adjacent modeling feature at a single point location,

then use the Profile Intersection Point tool (ZF.4.f) to show the vertical intersection point.

w View 2, 3D-Model
WA erLOaD

a1 v

Mainline
Edge of Asphalt

Terrain Model
Boundary

(=8 RO /==
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11C.2.c.ii Projecting Profile Information WARNING

The “Profile Projection” tools (i.e. Project Profile Range To Element tool and Profile Intersection Point tool)

are ONLY compatible with Corridor Complex Elements that are created in the 2D Design Model 2. This
means that the Corridor Template Point must be placed on a Feature Definition that has the Create

Template Geometry property set to True. See 9C.4.a.i Modify a Féeature Definition to Create 2D
Complex Element.

The “Profile Projection” tools are not compatible with Corridor 3D Linear Elements (i.e., Corridor linework
that is created in the 3D Design Model 'i'l‘). For more information on Corridor Complex Elements vs 3D

Linear Elements, see BC:3/2D Complex Eléments Vs SD Linear Elements.

The graphic below shows the Feature Definition of the Corridor Template Point that serves as the

Common Edge (found in the Template Point Properties). The Feature Definition Property Settings can

be viewed in the Explorer.

4 9 Standards
b Libraries

L Feature Definitions
—

4 [ grt=201701_COR_WFLdgn (Default)

B Editing Roadway Designer Template Drop O X
File Edit Add Tools
Template Library Current Template Display oK
“\ProgramData"\Bentley'\OpenRoads De| Mame |Ma\n\iﬂe - No Walls | ® Components (O Constraints
e
T=miint | | Point Properties X
Is Tunnel Template J
- Name: Pavt_ETW_LayerTop_L| v‘ [ Aoy |
Tem plate Po' nt th at [ Use Feature Name Ovemide: |Pavt ETW La-_-erTnE L oz
shares Common Edge Feature Defntion ~ sPoverent x5 TL Eigeat Pa | -
. . — - < Previous
(Mainline Edge of Asphalt) Tparelevatan Tag —
Altemate Surface: -
i Member of:
P iy br1 Pavement Layer 1
. . mam Topsoil_L
0 Feature Definition
of
Template Point
onstraint 1 Constraint 2
E ool I - % : Type Slope ~ Horizantal ~
6, Explorer -
Parent 1 T L b v| #|  [Pavt_CL LayerTop v #|
@ fems M Farent 2 O Rollover Values..
- OpenRoads Model v I,\\, Value: |,2 00% | = |71I}.DI}I}D | -
L SheetIndex v Label: |Pa\rement Slope v| |-Pavem5nt Width v|
 OpenRoads Standan:lsl A~ []Horizontal Feature Constraint Linear\ALX elements\ALX_01
O@pe. 0.0000
|.Sf.;’rw o | 2 [}

" Alignment

e iplate

emplate
AUX elements
v Maodeling
a W Template Points
b v Curb
b DNC
[ NCS Geometry
[ NCS Grading
b v Median
4 v Payement

X5_TL_Edge of Pavt 1

@ Properties (OpenRoads Sta... —

4 [ Selection (1)
v & X5_TL_Edge of Pavt

XS_TL Edge of Pavt 2

Feature Definition

[N xS T1_Fdoe of Pavt

Description XS_TL_Edge of Pavt
Name Seed XS_TL_KEdge of Pavt
Item Type

Item Type No ltem Type
Linear

Create Template Geomev',r T

Profile Feature S;mbo\og; XS TL . Edge of Pavt

I X5_TL Edge of Pavt ;‘
b
b
b

| Feature Definition

- Drainage and Utilities Model

Survey

of
Template Point

Create Template Geometry must be

set to True to be compatible with the
Project Profile Range To Element
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11C.2.c.iii Project Profile Range to Element tool for Common Edges

WARNING: This tool will often “"misfire” and is apt to draw the Projected Profile in the wrong location.
This often happens when the User selects the Station Range in a graphical manner. To address this issue,
manually type and lock in the Station Range with a slightly different value. This technique is shown in

Steps 5 and 6.

- - -

a OpenRoads Modeling Hl‘._' i
_—

IMPORTANT: With the Mouse Cursor, scroll
along the Common Edge and observe the
station values as the Mouse Cursor moves
to determine which edge of the Common
Edge is the start point and which point is
the end. A common mistake is confusing
the Start Point and End Point.

i -
L1 5]

Select Plan Element To Project COnto

To En
Range:End | 0+76.27

Subtract 0.01' in

the Dialogue Box | ——

terBRegaB e > HAL IS M
orridors Model Detailing Drawing Production Drawing View
= \f.; 7_{ EH Open Profile Model | —_ JL

, #4 Set Active Profile : —
Lodify  Complex Lines Curves Element
Geometry * | b Profile Creation = v - Profiles -
b~ Profile From Surface |
# Quick Profile From Surface
(=& ==

Select Element

Start Distance 5
To Start

Project Profile To Elermnent

e To El emenl:[}

rofile

Add 0.01" in the
Dialogue Box

Project Progs

Project Ex

Profile Int

To Project

= Place P... X
Range -~
Lock To Starigll | 4

S
Lock ToEnd [

End

Feature 5 ~

Feature Definitig

Name

Select the Project Profile Range To Element tool from the Ribbon.
Ribbon Location: OpenRoads Modeling workflow > Geometry tab - Vertical panel.

Prompt: Select Element To Project — In this case, the Mainline Edge of Asphalt is the element

that will be projected.

Prompt: Select Plan Element To Project Onto - In this case, the Terrain Model Boundary is the

element that will receive the projection.

Prompt: Start Distance - <Alt> Lock To Start - Place the Mouse Cursor near the start point, but
do NOT accept the value shown in the Floating Dialogue Box. Instead, enter the Start Point value
into the Dialogue Box and add 0.01’ to the Start Point Value. Lock the value and Left-Click in
the view to advance to the next prompt. Notice in the graphic above, the Start Point value in
the Floating Dialogue box is 0+00.0 - but a value of 0.01’ was entered into the Dialogue Box.

Prompt: End Distance - <Alt> Lock To End - Place the Mouse Cursor near the end point to
determine the station. Similar to Step 4, enter the End Point value into the Dialogue Box but
subtract 0.01’ to the End Point value. Left-Click in the view to finish the command. Notice in
the graphic above, the End Point value in the Floating Dialogue box is 0+76.27 - but a value of
76.26’ was entered into the Dialogue Box.
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11C.2.c.iv Draw the Remainder of the Profile Elements for the Enclosed Shape

In this step, the remainder of the Profile is drawn around the Projected Profile (created in the previous
step). When drawing Profile for Site Modeling features the following concepts should be considered:

e For Enclosed Shapes, the Start Point and the End Point in the Profile Model are at the same
Horizontal Location. Therefore, the Start Point and End Point must be placed at the same
Elevation. The Start Point and End Point elevation can be coordinated using Civil AccuDraw and
Persist Snaps, which is shown on the next page.

e For Site Modeling features, it is often unnecessary to draw vertical curves between tangent
segments. For Terrain Model Boundaries, it is advised to keep the Profile relatively simple by
mainly drawing with Line-Line segments. For Terrain Model Boundaries, vertical curves can be
problematic when adjacent line segments and Project Profiles are edited.

e The Start Point of each individual Profile Element should be Snapped to the End Point of the
Previous element. The entire Profile must be continuous.

e Persist Snaps should be toggled ON when creating Line-Line segments. Persist Snaps should be
placed on the Start/End Point of each Line-Line segment to keep the Profile from “breaking” or
“disjointing” when a PVI (deflection point) is edited.

e Persist Snaps can be very useful when creating Profiles for Site Modeling features - especially
when connecting to Projected Profiles — which is explained in the graphic below.

NOTE: The Projected Profile is dynamic.
= view3, Profile- Parking Lot]  If the Corridor was to raise or lower, then E=R(EcH <=
a v kv & 2P0 the Projected Profile will automatically
reposition in kind.

==
- -
-

TIP: When draing the next Profile
Element, Toggle ON Persist Snap

when snapping to the End Point of
the Projected Profile.

Projected

Profile

If the Projected Profile is to
re-position, then the adjacent
Profile Element will also re-
position due to the Persist Snap
relationship

¥S_TL_Edge of Pavt
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11C.2.c.v Lock the End Point to the Elevation of the Start Point with Civil AccuDraw

In this workflow, Civil AccuDraw and Persist Snaps are used to dynamically lock the elevation of the Profile
End Point to the elevation of the Start Point. For Enclosed Shapes, the Start and End Points are at the
same Horizontal Location, so they need to be placed at the same Elevation. This workflow ensures that
End Point remains dynamically locked to the Start Point, even when the Start Point changes elevation.

WARNING: In this workflow, the User must manually set the Civil AccuDraw Origin. The only way to
manually set the Civil AccuDraw Origin is with a Keyboard Shortcut. By default, the Civil AccuDraw
Origin is set by pressing the “"0” key and then Left-Clicking at the desired Origin location. However, if
the User has customized Keyboard Shortcuts, then the “"0” key may be set to a different tool or command.
See Chapter 4 - User Preferences and Software Interface Setup for more information on setting Keyboard
Shortcuts.

[=[® ]

B View 3, Profile - Parking Lof]
moi- L O 0P

'

Start and End
Location

Civil AccuDraw
Oorigin
Location

The last Profile Element
to be placed between
Circles

Toggle ON the Civil AccuDraw tool.

E . =
/I\

o Ribbon Location: OpenRoads Modeling workflow > Geometry tab > General Tools panel.

L

In the Civil AccuDraw toolbar, toggle ON the dZ (delta Z) mode. 3

Y

Toggle ON the Key Point Snap Mode.

For more information on Snaps, see ZB.1 AccuSnap Settings.

Ensure that Persist Snaps are toggled ON. Persist Snaps must be toggled ON for this

o entire procedure.

For more information on Persist Snaps, see ZC.1 Persist Snaps.
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ﬂ OpenRoads Modeling - Hl‘._l o & - ; = * a8 =& “JE £ })'! 3|333|: A ;,'j PO i S et B Ch\Uszers\brendan’Desl
m Home Terrain Geometry Site Layout Corridors Madel Detailing Drawing Production Drawing View

Explorer - ¥ Offsets and Tapers = ff BE Open Profile Model - -
o}, Exp . O *\_ \fJ | — —J_M + | P

r - AR C v 4% Set Active Profile - -
ek Lines Arcs  Point ‘_L EVErsE LunvEs Medify  Complex Lines Curves Element Medify Complex
@ Properties E E * 2 Spirals * v Geometry *  [I23 Profile Creation ~ v v Profiles - v Geometry =
Primary Horizontal

Profile Line Between Points %

Profile Line To Element 4
B View 3, Profile - Parking Lot EOA

v L @000 ER I:IEJEJ &3

=l

Profile Line Between Elements

— Profile Line From Element s

Press the TAB key to
cycle between the
three Floating
Diaolgue Options

dZ -4 5265

Enter End Paint
Length | 91.5136

Select the Profile Line Between Points tool (ZD.1.a.i).
Ribbon Location: OpenRoads Modeling workflow > Geometry tab - Vertical panel.

Snap the Start Point of the new Line to the End Point of the adjacent Profile Element. Do NOT
place the End Point until the following Civil AccuDraw steps have been performed

Civil AccuDraw - Lock the Station for the End Location. Press the TAB key to cycle between the
different Floating Dialogue Box options. Press the TAB key until Station is highlighted.

The End Location is easily determined and locked by hovering the Mouse Cursor at the very last
Existing Ground vertex with the Key Point snap toggled ON. When the End Location station value
is shown (in this case 8+89.16) correctly in the Floating Dialogue Box, press the ENTER key to
lock.
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B View 3, Profile - Parking Lot EQA

MY Y Y =il IDCEIE Press the "O" Key to set the Civil

AccuDraw Origin.
Left-Click on the Start Location

Civil AccuDraw
Compass/Orgin

% Station | 8+89.16]
&|dZ  [0.0000 4§

’

Enter End Point

Location
(Purple Circle)

WARNING: When deploying the

Length | 91.5136
) Keyboard Shortcut, ensure that this

box is NOT highlighted. Press TAB
| to cycle to a different box

Sk 1 s L
_:_u’v \\_J\ < E{Pﬂxs_TL_EdgeofPaw

Civil AccuDraw - Set and lock the dZ (delta Z) value for the End Location.

The dZ (delta Z) value is relative to the Civil AccuDraw Origin. In this case, the dZ (delta Z)
between the Start Location and End Location should be 0.00. For this configuration, the Civil
AccuDraw Origin, must be placed on the Start Location and the dZ (delta Z) is locked at 0.00.

To set the Civil AccuDraw Origin, press the "0” Key and the following Prompt will be presented:
Select a reference point or Reset to keep the currently selected one. Left-Click on the Start
Location. If this was performed correctly, the Civil AccuDraw Compass (Origin) will be shown
at the Start Location.

In the Floating Dialogue Box, lock the dZ (delta Z) value at 0.00. Press the TAB Key until the dZ
(delta Z) value is highlighted. Key-in 0.00 and press enter to lock this value.

If the Station and dZ (delta Z) are locked @ and the Civil AccuDraw Compass (Origin) is
shown in the correct location, then Left-Click anywhere in the View to place the Profile Line.
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11C.2.c.vi Join Profile Elements into a Complex Profile Element

After the all the individual Profile Elements have been drawn, they can be joined into a single Complex
Profile element. For more information on this procedure, see ZF.3.a Profile Complex By Elements.

&4 OpenRoads Modeling v Hl‘._' 6 &« - & f =l k g, = & @1 [E) = }.1 :|333|: A e 70T = Ch\Users\brendan’
m Home Terrain Geometry Site Layout Corridors Medel Detailing Drawing Production Drawing View

El el » O ?} \]“; {)f BH Open Profile Madel L I: & - I - !l E;} /‘/

A c x| ¥ 5% Set Active Profile
Attach Tools Lines Arcs  Point Modify  Complex * Lines Curves Element Moedify = Complex Transform  Simplify

&/ Properties v N v Geormetry v [I73 Profile Creation = - *  Profiles~ - Geometry v Geometry

Primary Horizontal Vertical Q ~  Profile Cornplex By Elerments

Profile Complex By PI
B View 3, Profile - Parking Lot EOA

; Simple Profile By PI
m-u~-|d P00 EBER D= &G +Bllklke _
enazsre sl "3 Define Profile By Best Fit

=" Profile Reverse Transition

Profile Offset Transition

4% Compl... — *

Method Automatic w~
Maximum Gap 00328

Feature o~
' ‘Q} Feature Definition  Lse Active Feature
o

MName Parking Lot EQ4 |
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11C.2.c.vii Activate the Complex Profile Element

After the individual Profile Elements have been joined into a single Complex Profile element, the User must
Activate the Complex Profile. After Activation, the Terrain Model Bo_undary is defined in all 3-dimensions.

The Terrain Model Boundary will be shown in the 3D Design Model ' as a 3D Linear Element.

B View 3, Profile - Parking Lot EQA

- L @ eR0EB [Ed

1151
P Tade

Activate Profile icon
(found in the
Pop-Up Icon Menu)

[ =]

& Properties

4 Elements (1)

4 |52 3D Linear Element: Parking Lot EOA
#/ Complex Element: Parking Lot EOA
' Active Profile: Parking Lot Profile

General
Geometry

Feature

X5_TL_Edge of Pavt
Parking Lot EOA

Feature Definiticn
Feature Name

Extended

Stroking Definition

" 3D Linear

Element

Active Profile
created in the

Enclosed Shape
created in the

Profile Model EE

2D Design Model ¢

Horizontal and Vertical
Components shown under
the 3D Linear Element
in the Properties Box
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11C.3 Create the Terrain Model with the From Elements Tool

After the Terrain Model Boundary (3D Linear Element) is created, then the actual Terrain Model can be
created with the From Elements tool.

a OpenRoads Modeling v H l'._. i ’ =] * e [ = & @l [{ & }J 1333|: Ad T Ne
Home Geometry Site Layout Corridors Model Detailing Drawing Production Drrz
&, Explorer * i1 « @& From File ;%J A% 1 % Edit Complex Model >
..... £ i
Bl Attach Tools = | fo =3 From Graphical Fitter "% L & Feature Management LTy
Additional | Active  Egit Transform
@i Properties 1 A& From Elements Methods = *  Model £J Boundary Options ~

Primary Selection Créate Edit

B View 1, Default [Displayset] =P
v &l | L ® @O0 My G
lag 2 M £ Mo DIE‘ E‘l = 3| o 0% Feature Type |Bl:|undar:.'

Edge Method | Mone \‘0
Feature ”~

Feature Definition |I:Jesign_BDl_ml:Iar'-.| e |

Locate Element To Add

Mame |TEH_F‘AH K_River Canyon|

Feature Type
Feature Type | Boundary| e

Edge Option

Edge Method | Nong| w
]

Select the From Elements tool from the Ribbon.

Ribbon Location: OpenRoads Modeling workflow -> Terrain tab > Create panel.

From the drop-down, select an appropriate Design Feature Definition for the Terrain Model.
Terrain Model Feature Definitions are also discussed in 11B.1 Symbology Components and
Feature Definitions.

o IMPORTANT: The proposed Terrain Model must be placed on a Feature Definition found from the
Design sub-folder.

In this case, the Feature Definition is set to "Design_Boundary” - which means ONLY the outline
(Boundary) of the Terrain Model will be displayed. To view the triangles and contours for the
Terrain Model, select the “Design_Contours_Triangles” Feature Definition.

Assign an appropriate Name to the proposed Terrain Model. For Terrain Model naming
conventions, see 3F - Naming Convention For Proposed ORD Features.

0 TIP: 1t is strongly recommended that proposed Terrain Models are given logical and distinct
Names. When numerous Terrain Models are created in the same ORD File, the Naming
convention is crucial for distinguishing between Terrain Models.
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Prompt: Locate Element to Add - Left-Click on the Terrain Model Boundary. The User has the

o option to click on the Enclosed Shape (Complex Element) component foun_d in the 2D Design
Model 21 or the 3D Linear Element entity found in the 3D Design Model i\ (which is shown on
the previous sheet).

Prompt: Locate Next Element To Add — Reset When Done - In this case, there are no additional
elements needed to define the Terrain Model Boundary. Right-Click (reset) in the View to
o advance to the next Prompt.

TIP: Instead of a single, complex Boundary element, a Terrain Model Boundary could be defined
with multiple elements — assuming the multiple elements form a continuous and enclosed shape.

Prompt: Feature Type - Select the Boundary option (use the UP and DOWN ARROW keys to
cycle through the Feature Type options or select from the Dialogue Box drop-down).

IMPORTANT: Typically, the Boundary option is used for the initial creation of a proposed Site
Modeling Terrain Model. The other options are only relevant to the modification and refinement of
a Terrain Model with the Add Features tool. The Add Features tool is shown throughout this
chapter and discussed on the next page.

The other Feature Type parameters are discussed in greater detail in 11B.4 Source Features and
the Add Feature tool.

Prompt: Edge Options — This option is inconsequential when the Boundary option is selected.
Typically, the None option is used.

11C.4 Grade and Manipulate the Interior of the Terrain Model

After the Terrain Model has been created from the Boundary element, the interior portion of the Terrain
Model can be graded. Similarly, islands and ridges can be created and added to the Terrain Model.

To define and grade the interior of the Terrain Model; first, the User must draw and Profile the interior
features as 3D Linear Elements. Next, the 3D Linear Elements are added to the Terrain Model (as Source
Features) with the Add Feature tool.

The different types of Source Features that can be added to a Terrain Model are discussed in 11B.4 Source
Features and the Add Feature tool.

11C.4.a Landscaped Islands (Voids in the Terrain Model)

This section outlines the procedure for adding gaps into a Terrain Model - which could serve as a
Landscaped Island in a real-world scenario. The interior Voids will be modeled with Terrain Models and
Surface Templates - as shown in 11C.7 Model the Interior Voids (Landscape Islands).
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11C.4.a.i Break Voids vs Drape Voids

Creating a gap in the interior of a Terrain Model is typically accomplished with Break Voids or Drape Voids.
Both Break Voids and Drape Voids create a gap in the Terrain Model. However, Break Voids must be
created with a 3D Linear Element. Conversely, Drape Voids can be created with a 2D Linear Element.

Break Void: A Break Void must be an enclosed 3D Linear Element, which could be an Enclosed Shape
(2D Element) that contains an Active Profile. Because Voids have a vertical component, the elevation
profile of the Break Void element is incorporated into the Terrain Model.

Break

W View 2, Default-3D -
- s 0 ppl _Void |~

a7

=)

When added as Break Void,
the Elevation Profile of the
3D Linear Element is
incorporated into the
Terrain Model.

Enclosed
3D Linear
Element

Gap formed in
Terrain Model

Drape Void: A Drape Void is an enclosed 2D Linear Element, which is also referred to as an Enclosed
Shape in this manual. A Drape Void is used to create a gap, without affecting the interior elevations of a
Terrain Model. For example, if the intent is to keep the Landscaped Islands flush with the parking lot
surface, then a Drape Void should be used.

Drape | [(hen added as a Drape Void,
= View 2, Default-30 | Void the Elevation Profile of the
~&liv| 4 B RPiCerwrer= 9 3D Linear Element is
ignored.

L15]

Enclosed
3D Linear

Element NOTE: 2D Linear Elements

can be used as Drape Voids.

Gap formed in
Terrain Model
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11C.4.a.ii Create the 3D Linear Element for the Void

Creating geometry for a Void is accomplished in the same manner as a Terrain Model Boundary (see
11C.2 Create the Terrain Model Boundary Geometry). The general steps for the process are as follows:

In the 2D Design Model QJ, draw an Enclosed Shape to represent the horizontal layout of the
Void.

o In the Profile Model EE belonging to the Enclosed Shape, draw a Profile for the elevation of the
Void.

o Activate the Profile to fully define in all three dimensions. After this step a corresponding 3D
Linear Element is created in the 3D Design Model W

Dra the
Enclosed Shapes
to represent the Voids

TIP: Use the
Quick Profile From Surface

] tool to view the current
= ["=f#3 Terrain Model in this View.

CI'_"_+ o-,fElfc |

{ Profile Model [t
9 of Void Element

WARNING: Snapping to Terrain
Model profile with Persist Snaps
toggled ON - would result in a
Circular Reference when attempting
------ | to add the Void to the Terrain Model

B Activate the
N Profile
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11C.4.a.iii Add the 3D Linear Element to the Terrain Model to create the Void.

From the Ribbon, select the Add Features tool:
[OpenRoads Modeling - Terrain - Edit > Feature Mana

o Prompt: Locate Terrain Model To Add Elements — Left-Click on the Parking Lot Terrain Model

gement].

o Prompt: Locate Elements To Add - Left-Click on the 3D Linear Element to use as the Void

Prompt: Locate Next Element to Add — Reset When Done - Additional 3D Linear Element can be

added in this step. Otherwise, Right-Click (Reset) to proceed.

Prompt: Feature Type - Using the UP and DOWN keys, cycle to the Void option. Left-Click in the

View to finish the command.

ﬂ OpenRoads Modeling i) H l'._::g Et:: *- - * I.%I h‘ %, EI = ﬂ% @1 [& = }E :|333|: AT
File Home Terrain Geometry Site Layout Corridors Model Detailing Drawing Production Dra
1-& ERple * 77« ™ From File 0.0 /‘% &y Edit Complex Model Iztb
[E| AttachTools = i} | From Graphical Filter I i A4 Feature Management + At
Additional | Acti Transform
i@ Properties &n From Elements Methods = v &  Add Features [}
Prirary Selection Create & Rermove Features
W View 2, Default-3D > Change Feature Type
. R 1
Ao AL PENGS 6B ER[EUES [ £, =

Feature Type

Feature Type | [EH [

Locate Element To Add

\_—1_1‘—

when Don

Locate Terrain Model To Add Elements

) Locate Next Element To Add - Reset

J"" ottt

Terrain Model TER_PARK_Canyon Rive -

Feature Type  Void e

=]

' View 2, Default-3D

—. 5 -| L o] Resulting Voids and
re-formed Contours

= o~
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11C.4.b Create a Break Line to serve as a Ridge or Swale

Creating a Break Line is accomplished in a similar manner as a Terrain Model Boundary, with one
important exception: a Break Line does NOT need to be enclosed.

11C.4.b.i Draw the Break Line Horizontal and Vertical Geometry

The general process for creating a Break Line geometry is as follows:

In the 2D Design Model L..:], draw a break line Alignment element to represent the horizontal
layout of the swale or ridge.

o In the Profile Model EE belonging to the break line Alignment, draw a Profile.

o Activate the Profile to fully define in all three dinjensions. After this step, a corresponding 3D
Linear Element is created in the 3D Design Model W

=)

TIP: The Line Element can be
a Horizontal ORD Element
(i.e., Line Between Point tool)
OR a MicroStation Element
(i.e., Smart Line tool)

‘\

.1 1, Default [Displayset]

R W - W -F e s Ly
Draw the Line Element
to represent the
Break Line

ﬂ OpenRoads jlEling H l'_' fo & ~ j = k‘ e =K aE a }J :H: AT e 17
Ho Terrain Geometry Site Layout Corridors Model Detailing Drawing Production Drawing
5 o - B Open Profile Model
g, Explor . —L Offsets and Tapers fj p |
| Attzflools ~ O ¥ A Reverse Curves ~ \fl; % Set Active Profile
- Lines  Arcs  Point Medify  Complex Lines Curves
i85 Polerties = E =L Spirals ~ E Geometry ~ | /¢ Profile Creation = T T
Haorizontal b~ Profile From Surface

Quick Profile From Surface

==k -
B0 b

S 1 Profile Model
of Break Line

Project Profile To Elermnent

Project Profile Range To Element
Project Extended Profile

Profile Intersection Point h

——

TIP: Use the

Profile Intersection Point tool
with the Void (Landscape Island)
- elements to vertically align Break
3 Activate the Line Profile with Island elevations
5y (vl o
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11C.4.b.ii Add the 3D Linear Element to the Terrain Model as a Break Line
From the Ribbon, select the Add Features tool:
[OpenRoads Modeling - Terrain - Edit > Feature Management].

o Prompt: Locate Terrain Model To Add Elements — Left-Click on the Parking Lot Terrain Model

o Prompt: Locate Elements To Add - Left-Click on the 3D Linear Element to use as the Break Line
Prompt: Locate Next Element to Add — Reset When Done — Additional 3D Linear Element can be
added in this step. Otherwise, Right-Click (Reset) to proceed.

Prompt: Feature Type — Using the UP and DOWN keys, cycle to the Break Line option. Left-Click
in the View to finish the command.

ﬂ OpenFoads Modeling | 5 H l'._t:g E::: *- - * éﬁ h‘ %. EI = F{% @1 [&) & }ﬂ :|333|: A MNa

Home Terrain Geometry Site Layout Corridors Medel Detailing Drawing Preduction Dra

%, Explorer R i~ @ FromFile }% % % &y Edit Complex Model C»

e
ﬂ? Feature Management ~ A

B Attach Tools = i =3 From Graphical Filter
== Additional Acti Transform

(@7 Properties .Q From Elements Methods ~ b ﬁ Add Features %

Primary Selection Create 4 Rermove Features
w View 2, Default-3D > Change Feature Type
mv'ﬁé,ﬁé’ﬂlﬂwﬁﬁﬁ GHomEE @YX |

- ° JI’E': Add/Re —_ ><

Locate Mext Element To Add - Reset Terrain Model |TEH PARK_Canyon Rive ~ |
\when Done

M”' > mﬁeatum Type |Break Line v |
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£y F Locate Element To Add g —\
6 Locate Terrain Model To Add Elements Festure Type

Feature Type | Break Ling| e

il View 2, Default-3D ReSI’IIting E\@
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11C.4.c Smooth Jagged Contours with Imported Contours

It is very common for contours to appear jagged. Using Imported Contours, the User can manually
smooth Terrain Model contours for a more appealing display.

11C.4.c.i Draw the Imported Contour Element (in the 2D Design Model)
The general process for using Imported Contours is as follows:

o In the 2D Design Model QJ, draw the desired path for the Imported Contour.

Use the Profile By Constant Elevation tool to profile the Imported Contour at the correct elevation.
See 7F.5.b Profile By Constant Elevation.

©

From the Ribbon, select the Place Named Boundary tool:
[OpenRoads Modeling > Geometry - Vertical]

o Prompt: Locate First Element - Left-Click on the Imported Contour element

Prompt: Enter Elevation — Key-in the desired elevation for the Imported Contour. In this case,
the elevation of the contour to smooth is 6373’.

4 OpenRoads Modeling v HE & « - T hkT=gaRE oI
m Home Terrain Geometry Site Layout Corndors Model Detailing Drawine

&, Explorer BH Open Profile Model | —_ |£ = n = |-r'\v E;}’

[ v |45 Set Active Profile
Attach Tools . ‘ Lines Curves Element Modify Complex Transform
@1 Properties £ Profile Creation = v v Profiles = u Geometry =

Primary Vertical L qyick Profile Transition

Profile By Constant Elevation

B View 1, Default [Displayset
tew T, Default [Displaysct] Define Profile By Slope From Paint

In this example, this < Profile By Slope From Element
Contour (EI- 63?3') will = Profile By Variable Slope From Element
be "Straighted-Out TIP: With the Mouse-

Cursor - hover over a

Elevation

uuuuuuuu

Draw the -
Imported Contour R e GO e S
element
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11C.4.c.ii Add the Imported Contour to the Terrain Model

From the Ribbon, select the Add Features tool:
[OpenRoads Modeling > Terrain > Edit > Feature Management].

o Prompt: Locate Terrain Model To Add Elements — Left-Click on the Parking Lot Terrain Model

o Prompt: Locate Elements To Add - Left-Click on the Imported Contour element.

Prompt: Locate Next Element to Add — Reset When Done - Additional Contours can be added in

this step. Otherwise, Right-Click (Reset) to proceed.

Prompt: Feature Type — Using the UP and DOWN keys, cycle to the Contour option. Left-Click in

the View to finish the command.

a OpenRoads Modeling - H l'._l fa « ~ ; = * q, =8~ o R }J :H: A0 e
Home Terrain Geometry Site Layout Corridors Model Detailing Drawing Production Dra
& Explorer h ]~ & FromFile g“ }55;.3 Lo 4By Edit Complex Model I:I;P
Attach Tools * | 1ot 53| From Graphical Filter "% 1 & Feature Management ~ e
X Additional | Acti Transfarm
@i Properties .Q From Elements Methods = ] ﬁg Aed Features %
Primary Selection Create £ Remove Features
B View 1, Default [Displayset] [ %7 Change Feature Type
E-&%-4 LLPLOONEE IR '
J% Add/Rem.. — %
9 Q Terrain Model |TER_PAF~!K_Cany0n Rive ~ |

Feature Type

Feature Type |,'20nt0ur

R |

Featurs Type | Contour]

9
Element To Add - Reset

ocate Element To Add

"'--._.--

Terrain Model: TER_PARK_Canyon River
MinerContours
Elevation 6373
Level: P_TER_Design_5Surface
Ref: Ref (grte_201701_site.dgn)

(=N R =

Results:
Contour is smoothed
as desired

Contour and
Imported Contour
element are overlapping
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11C.5 Create the Surface Template

After the Terrain Model has been created and graded (using Source Features — such as Break Lines, Voids,
Imported Contours, and Spots), then the Surface Template can be applied.

11C.5.a Create the Surface Template Geometry in the Template Editor

Before applying to the Terrain Model, the Surface Template must be created and configured in the
Template Editor. In the Template Editor, the material component depths (i.e., pavement section depths)
must be set. In this case, a 4” asphalt section over 6” of aggregates is the desired section.

The creation and editing of Surface Templates is discussed in detail in 86 = Surface Templates.

TIP: New Surface Templates configurations should be created by copying and then modifying a pre-made
Surface Template found in the FLH Standard Library. See

&4 OpenRoads Modeling rOHERe-Ad 2 MG E=F6E 2 A ST STEE s Cllsersibn
m Home Terrain Geometry Site Layout Corridors Medel Detailing Drawing Production Drawing View Drawing

?éj‘EprDrer * R ﬁ |_-;|g| =t Copy Template Drop |j.\_| si 2! L IEI; Define Target Aliasing :$:

E| Attach Tools * | i %1 Import IRD B @ Corridor References ~ Im

- Mew New - Template Edit Edits "
@ Properties Corridor Template Drop "lrl Transitions ~ M Template Drop 7 | T Corridor Clipping
Primary Selection Create .3 Create Template dit Miscellaneous

g~ Import Template

= Display Template

Current Template Display

: ) Clo
Name Surface-Pymt (®) Companents C'CﬂnsT late OFi 5?
Descioion | [oisptay PointNames €mpia .e rigin
Constraint 1 Constraint 2 = Point .
Type: Slope Horizontal NOTE: The Top/Outside Points (Unconstramed}
Value: 2.00% -12.0000 oflow the Teral

Constraint 1 Constraint 2
Type: Vertical Horizontal ,
Value: -0.3333 0.0000

Parent Point

Constraint 1 Constraint 2
Type: Vertical Herizontal ~
Value: -0.5000 0.0000 -

TR o og
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11C.5.b Apply the Surface Template to the Terrain Model

The Surface Template is created with the Apply Surface Template tool.

&1 OpenRoads Modeling - HEh«-2d2 kT EsFdealmB e >4 A 0000 = ¢
m Home Terrain Geometry Site Layout Corridors Model Detailing Drawing Production Drawing View
&, Explorer | S _Jll_l_ = Create Civil Cell I‘:u 7H; Create Conic Slope
| Attach Tools = i T 2 Process Civil Cell 1 — = Create Transverse Align...
. o Place . o Apply 3D
(@] Properties Civil Cell E= Drop Civil Cell Linear Template Surface1pemplate Elements = »* Create Transverse Tunnel
Primary Selection Civil Cells 3D Teols k. Technical Preview
= efault-3D 8 Apply Surface Template — >
r= -2 PRPOOadHoEEE £ General ~
& Template |Civi| Cells"Road Connection‘\Surface-Pwmt |

r— — = e A . -
Select Template - <Alt= Down To Browse Templates 3 ply External Clip Boundary
General: Template | Civil Cells\Road ConnectionSurface-Pymt Feature A~
|Enab|e Linear Features o

a7 ‘\
‘;.f} Feature Definition
H | MName |F‘arking Lot Surface Templateg—l
|¢'- )
LY =
‘i\m — :
hh“a'\'-‘-'-_.— -— e e .'r: I

Diata Point to accept selection

a Locate a Terrain Model \ \ %
h Apply External Clip Boundary
General:4pply External Clip Boundary |No || ——————————

From the Ribbon, select the Place Named Boundary tool:
[OpenRoads Modeling > Model Detailing > 3D Tools].

In the Dialogue Box, select a Feature Definition. Typically, the “"Disable Linear Features”
options is used.

NOTE: There are only two Feature Definitions available for Surface Templates: Enable Linear
Features or Disable Linear Features. It is recommended that Enable Linear Features is
used. When Enable Linear Features is used, 3D Linear Elements are created at all Template
Point locations (as established in the Template Editor). These 3D Linear Elements are eventually
used for reporting and staking data.

o In the Dialogue Box, enter a Name for the Surface Template.

o Prompt: Locate Terrain Model - Left-Click on the Parking Lot Terrain Model
Prompt: Apply External Clip Boundary - Select No. Left-Click in the View to advance.

NOTE: The Apply External Clip Boundary is NOT necessary when creating proposed Site
features. This option is useful when modeling existing unsuitable materials - as shown in 20E —
Unsuitable Material Modeling and Calculations.

Prompt: Select Template - <Alt> Down To Browse Templates — Press the ALT and DOWN Arrow
to access the Template Selection List. Select the appropriate Surface Template.
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Resulting

 View 2, Default-3 Surface Template =n(EeE =
~ERSE WY T Model @
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11C.6 Create Linear Templates Around the Terrain Model Boundary and Voids

In this section, Linear Templates are applied around the Boundary of the Terrain Model. Also, Linear Templates are run around the interior of
the Voids (Landscape Island) to model the Safety Edge and Aggregate Foreslope along the Void interior edge components.

In this example, three distinct Linear Templates configurations are used at different locations:

B View 1, Default [Displayset] ===
mréfi-] i PPRON D BE| &S

Curent Template Close

'-l—l--...“c-. Cub/5d (:l_“‘l:)‘r Sidewalk, *

Description -~

—++ and End Condition

Safety Edge,
Aggregate Foreslope,
and End Condtion

Close

= \,{:'”"‘ Safety Edge and
*m = Aggregate Foreslope
(Landscaped Island

TIP: Linear Template geometry can
be created on either side of the
Origin Point. During creation, the
Linear Template can be Reflected
on to either side of the Alignment.

See 11A.3.a Linear Template TIP:
Reflecting Over Alignment
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11C.6.a Create the Linear Template in the Template Editor

Before creating a Linear Template model, the Linear Template geometry must be defined in the Template
Editor. In this step, the

Linear Templates are created and edited in the same manner as Corridor Templates. See Chapter 8 —
Template Library.

11C.6.b Create the Linear Template Models

After defining the Linear Template geometry in the Template Editor, the actual Linear Template Models
can be created around the Terrain Model Boundary and interior Voids.

The detailed workflow for creating Linear Template Models is shown in 9B.2.b Create a New Linear
Template Workflow.

WARNING: Always assign Linear Templates an appropriate Name. It is common for an ORD File to
contain numerous Linear Templates. Names are necessary for organizing Linear Templates in the

Explorer & menu.

TIP*: Linear Template models often behave awkwardly around sharp deflection points (no curve between
two lines) — especially when a deflection point occurs at the Start or End of the Linear Template. To
address this issue, begin/end Linear Templates a very short distance (0.01’ or so) before Start/End
locations.

a OpenRoads Modeling o H l'._. i ’ = l‘ a = ia: @1 [@ & }J :H: A E T
m Home Terrain Geometry Site Layout Corridors Medel Detailing Drawing Production
& Bxplorer N D~ il s CreateCiviiCal ] e A y | B
Attach Tools + | {5} T Process Civil Cell - A Crea
) - Place . Apply Apply
8] Properties Civil Cell 2= Drop Civil Cell Linearﬁl'gm late Surfaceﬁ:r';'uplate Elements» | = Crea
Primary Selection Civil Cells 3D Tools Tes
B View 1, Default [Displayset] Linear Template [r=] ] S
~ & Woe| 4 ® 970 .
fad ~ 6. 2 ° g Handles and Sections

TIP*: End Linear Template
Range just short of
Deflection Point

NOTE: By default, Linear Templates are assigned to the “"Design” Feature Definition, which is not setup to
show contours. Change the Linear Template Feature Definition to “Final w/ Contours” to show contours.
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11C.7 Model the Interior Voids (Landscape Islands)

Up to this step in the workflow, the Parking Lot is almost completely modeled - with the exception of the interior Voids. In this step, a Terrain

Model is created for each individual Void.

The Terrain Model for the Void is created from the Hinge Point belonging to the Safety Edge/Aggregate Foreslope Linear Template.

ut View 2, Default-3D

a1 T O T | E A ;

Void interiors to be modeled by
creating a Terrain Model and
applying a Surface Template

=

fo o s

Template Point Line (which is technically a 3D Linear Element) will serve as the Terrain Model Boundary.

fa? i T |4

u View 2, Default-3D

a1 7

Jy - & PRPLOGI] |G

= €5 Jﬁzf"'ﬂ

Landscape Island 1: Pavi_EOQOP_Layerd L

Belongs Te: Landscape lsland 1

Level: X5_TL_Subgrade

Hinge Point:
"Pavt_EOP_Layerd4 L"
to be used for the
Terrain Model Boundary

=LA H-IO A

This

Display Close
(@ Components () Constraints

[] Display Paint Names
[] Display All Components

Safety Edge / Aggregate Foreslope

Linear Template .




11C.7.a Create the Terrain Model from the Linear Template Point Line

The Terrain Model for the interior Void is created with the From Elements tool, by selecting the Hinge Point
Template Point Line as the Boundary.

For a more detailed workflow of creating a proposed Terrain Model from a Boundary, see 11C.3 Create the
Terrain Model with the From Elements Tool.

&1 OpenRoads Maodeling roHE R « - L k@ ESTE Btk A ST e

Home Terrain Geometi Site Layout Corridors Model Detailing Drawing Production Dran
g, Explorer - ‘% % &y Edit Complex Model r
I—ﬂ Attach Tools ~ Bphical Filter iy " 4 Feature Management ~ B
Additional = Active  Egit Transform
@7 Properties Methods ~ T Model £ Boundary Options =

@] Properties Primary Selection Edit
4 %h Elements (1) EI |

4 2 3D Linear Element: Pavi_EOP_Layerd L =R yo & | o ﬁ? E_’S{ =8 J“"‘

2 e == @ Create Terrain — *
Feature Type Boundary ~ I
General v h Edge Method None ~
| [Locate Element To Add
Geometry w ure A

Feature ”~

Feature Definition XS5_TL_Subgrade
Feature Name  Pawt_EOP_Layerd L

Extended

Corridor

MName Landscape Island 1
Horizontal Name lsland 1

Profile Mame

Exterior Corner £ 05°00°00™
Mirror False
Reflect True

Landscape |sland 1: Pavi_EOQOP_Layerd L

Feature Definition  Design_Contours_Triangles

Belongs To: Landscape Island 1
Level: X5_TL_Subgrade

Bl hame Island 1

Always assign
Terrain Models an
appropriate Name

IMPORTANT: Select the
3D Linear Element that was
produced by the Safety Edge
Linear Template

w View 2, Default-30

mr-dE-|d PLeLOOR

I Resulting
Terrain Model
I AVAS:

=
A
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11C.7.b Place a Low Spot in the Terrain Model with an ORD Point

In this step, the interior of the Terrain Model is graded to include a low spot in the center. The low spot is formed by creating an ORD Point at
the desired elevation. When creating the ORD Point, use the Value mode to input the elevation of the Point to be created. Next, the ORD Point

is incorporated into the Terrain Model with the Add Feature tool

For more information on ORD Points, see ZD.4.b Point Tool. Place the ORD Point in the 2D Design Model Q.

&, Explorer — > pdeling \ HE G « - ferBismgal e >t Ad ST g

@ Heme v Terrain Geometry Site Layout Corridors Model Detailing Drawing Production Dra

' OpenRoads Model ~ | N D3+ @ FromFile ‘% % . @By Edit Complex Model i

& B P s | From Graphical Filter | 5 A;tive o M Feature Management * T::s';;rm

|5E§m% ’O|’2 . & From Elements Methods = T Model|&y  Add Features
- - Soloohi - ﬁ £ Remove Features

4 < grte 201701 site.dgn (Default) TIP: It is often easier to el e s
b+ Alignments select a Terrain Model from =l
> 3y Terrain Models the 3D Design Model ¥ & &
|3 Tﬁ Caorridors Terrain Mode!
3 '\LinearTempIate Feature Type
> & Surface Templates

| Locate Terrain Model To Add Elements

= Civil Cells

HH Superelevation o || = | =

LePOMAad mE S ae
Ensure the ORD Point

is added to the Terrain
Model as a Spot

4, Cant

b " Linear Geometry
I 2 3D Linear Elements
4+ Points

4 < Mot Featurized

* Island Low Point 1: Island Low Point 1

b <30 Point: Island Low Point @i Properties
X Delete

k. sight Visibility Sections

I <, Referenced Models

@Aquaplaning = Isclate
—at [lazr lcnlata Feature Type
. Festure Type | Spat|
L7 sheet Index NOTE: ORD Points are VERY SMALL
| OpenRoads Standards and maybe difficult to locate.

.-/ Drainage and Utilities Model . .
ORD Points are listed and can be

Zoomed to in the Project Explorer

1 Survey
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, | Resulting ﬁ
w view 2] Low Spot in Terrain Model | =@ =S

11C.7.c Apply a Surface Template to the Void Terrain Model

For the final step, a Surface Template is applied to the Terrain Model. For more information on this
procedure, see 11C.5.b Apply the Surface Template to the Terrain Model.

The Surface Template is a single material Component - consisting of 6-inches of Topsoil.

NOTE: The Top/Outside Points

Cumert Template follow the Terrain Model Boundary
. . [pce-lsland - which makes the Constraint Types
Template Origin and Values INCONSEQUENTIAL
Point B .
] play AlComoog 3
(Unconstrained) Constraint 1 Constraint 2

Type: Slope Horizontal
Value: 2.00% -12.0000

Median Park Median Park1

Component Feature Definition
"XS_TC_Parkway”

Parent Point Parent Point

Median_Bot1 Median Bot

Constraint 1 Constraint 2
Type: Vertical Horizontal
Value: -0.5 0.0000
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E OpenRoads Modeling =] H |5_:§ [f::: - v > * [21 .- Ga |_L| = 53—5 af E B }J :|:::|: A

Home Terrain Geometry Site Layout Corridors Model Detailing Drawing Produ

o {1l o Create Civil Cell I:\
%‘ Explorer h‘ ..... IJJ’. ::\ % 3
[E] Attach Tools = | i % Process Civil Cell o =
_ ) o Place . Apply Apply
@7 Properties Civil Cell ¥k Drop Civil Cell Linear E?’ti_]r'm::late Surface WEermplate Elements ~
Primary Selection Civil Cells 3D Tools I}y
w View 2, Default-3D (e[~ ESm]
=84 L LPROAD HSREEE RTXS
| /& Apply Surface Template — X
General -~
Template |ijec1 Templates\Surface-lsland
Lpply External Clip Boundary [
Feature ~
Feature Definition |Enab|e Linear Features ~ |
- Name |LF |
Terrain Model: Island 1
MinorContours
Elevation 6371
Level: P_TER_Design_Surface

, Resulting Parking Lot ==

W View 2, Default-30

CRISEMPY Site Model

L

FINAL MODEL PREPARATION: The Resulting Parking Lot Site Model (shown above) is ready to be
displayed in plans and Sheet Models [=. However, the User may need to perform additional tasks to
prepare the site model for construction staking. For example, it may be desirable to join all individual
Terrain Models and Linear Templates into a single, combined Finished Grade surface. The final

preparation of Corridors and site models is discussed in Chapter 22 = Proposed. Ierrain Model Creation .
To calculate the cut/fill earthwork quantities for the model, see Chapter 20'= Quantities.
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11D - DRIVEWAY APPROACH WITH CULVERT - WORKFLOW

In this workflow, a Driveway Approach with a culvert is modeled. The Approach contains a ditch line that converges with the Mainline
Corridor ditch line. The Approach pavement area is modeled with a Terrain Model and a Surface Template - in the same processes shown in
11A.2 Surface Templates and Terrain Models — Process Overview.

Located on the outside perimeter, the Approach Ditch, Safety Edge, and Shoulder components are modeled with a Linear Template. This is
the same process shown in 11A.3 Linear Template — Process Overview.

IMPORTANT: Key Stations (Corridor Objects) must be placed on the Mainline Corridor - at the location where the Approach returns intersect
with the Corridor edge of pavement. To align the Approach Ditch and End Conditions with the Mainline Corridor, the Corridor must be
processed (with Key Station Template Drops) in these exact locations.

Approach: BN S
] Approach: Ditch, Safety Edge, and Shoulder N =S 5]
21 pPavement area modeled Modeled with a single Linear Template |5 - "

| with a Terrain Model and
Surface Template

/ ' Key Stations

Culvert Placed on Corridor the at
Modeled with a the intersection with the

Linear Template Approach Returns

Mainline Corridor:
Ditch (End Condition)
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11D.1 Create the Approach Alignment and Profile
11D.1.a Draw the Approach Alignment

In this step, the Approach Alignment is drawn. The Approach Alignment is typically drawn with Horizontal
ORD Elements - which are discussed in ZC = Create Horizontal ORD Elements. Shown below, the simple
Approach Alignment consists of single Line created with the Line Between Points tool.

NOTE: To show stationing annotations, the Approach Alignment should be assigned to the “Baseline”
Feature Definition.

EJ OpenReads Modeling v Hl‘._l fo & -~ ; =l h‘ CEMR=E “JE e 3)'! 3|333|: A ;..'j R i s A I Ch\lUse

m Home Terrain Geometry Site Layout Corridors Model Detailing Drawing Production Drawing View Dr:

Explaorer T« | 1L Import/Export T X ) * ¥~ Offsets and Tapers ~ )
&, Exp (N port/Exp 5 W, ) O P 7 ff

- . i Ly —
E| AttachTools ™ | s 5 Design Elements = J A Reverse Curves =

Civil Reports | Lines Arcs  Point Modify  Complex
(@7 Properties W Standards ~ Toggles = v hd v * 2L Spirals ~ v Geometry =
Primary Selection General Tools I " Line Between Points 5 'ntal
Line Te Elerment N
[.—uvlaij; Dfajlt 1 o0 El *, s\} ol |:|'_—‘_, |::§}{ 3 J ¢ Line Between Arcs “EI
== o ow - s v == Line From Element

Charmfer Between Points

Typically, the Approach Alignment
will intersect the
Mainline Alignment

Conventional
Alignment Stationing
Direction

[] Distance 88 0274
[ Line Direction N30°00'00"E

Feature -~

Feature Definition  Use Active Feature

Approach Alignmernt

TIP: To ensure correct
Alignment Station Direction,
use a Nearest Snap to place the
Alignment Start Point, directly
on the Mainline Alignment

Name

Feature Definition Toggle Bar

@ Baseline|
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11D.1.b Draw the Approach Profile using the Profile Intersection Point tool

Using the Profile Intersection Point tool, the Approach Profile can be drawn to exactly match the
elevations of the Mainline Alignment and the Mainline Edge of Road at the intersecting locations. The
Profile Intersection Point tool is discussed in detail in [ZF.4.f Profile Intersection Point.

ﬂ OpenRoads Modeling v H l'._. o« -~ f =] k a, = fag @1 E 23 }.1 :Iiiil: A A}- R I S I

m Home Terrain Geometry Site Layout Corridors Model Detailing Drawing Production Drawing View

3, Explorer s O *} 3 Offsets and Tapers ~ \fj ff EH Open Profile Model I_ |: lé

- A Reverse Curves ~ % Set Active Profile

oLl T Lines Arcs  Point Modify  Complex Lines Curves Element
81 Properties = - * =L Spirals ~ * * Geometry* | Profile Creation = v v  Profiles =
Prirary Horizontal b~ Profile From Surface |
# Quick Profile From Surface
" ¥ Project Profile To Element
lod ¥ © i~ 2 PLPPMO9D EE N ¥ G I3 Project Profile Range To Element

Project Extended Profile

.y < Profile Intersection Point h

2

~
Q
R
Find
o
| I Mainline Alignment
Locate Element For Mext Intersection -
L] Reset To Complete = = o
I Mainline
Right-Click Edge of Road

to finish the 3 A
command

—O___ I I E—
Locate Element Which Intersects * . .
T Mainline

Q .
Locate Element For Next Interscgi k DltCh
Reset To Complete 4 |

(oo s

& Approach Alignment
Profile Model BB

J—

1762
Resulting

Profile Intersection [
Points
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TIP: Use Persist Snaps with the Origin Snap
® View3, Profil=-Appd £O SNap onto the Profile Intersection Point. &5

This creates a dynamic relationship. If the
Profile Intersection Points are to move,
then the Approach Profile will move in kind.

1764 I L ) R Ly, i — .
- J - . Lengin 907652, Enter End Point

— 1762 Length | EXNEEE

Origin Snap

Toggled ON

Persists Shaps
Toggled ON

Feature Definition Teggle Bar

@Easeline w |QP{*P ’+rﬂl‘\ jﬁf'

To create Vertical Annotations,
the Baseline Feature Definition
must be used.

g1 OpenRoads Modeling - HE B« - g2 kG E=maE s> AT T Mg 710 5 cwsers\brendan\Desl
m Home Terrain Geometry Site Layout Corridors Model Detailing Drawing Production Drawing View

&, Explorer ¥~ QOffsets and Tapers ~ \j,..& {f EH Open Profile Model L 1 I~ > K4
~— v o
| e [ B /

[ L R C E
AEEERTRE —L EVErsE LuvE Madify  Complex Lines Curves Element Modify Complex Transform  Simplify
(@] Properties =L Spirals - r Geometry = | Profile Creation r v Profiles = o Geometry = Geometry

Primary Horizontal Vertical I~ Profile Complex By Elements

Profile Complex By P
Simple Profile By PI
& Define Profile By Best Fit

B View 3, Profile - Approach Alig

fad ~ 5

1700 drawn, join them together with the
Profile Complex By Elements tool

=" Profile Reverse Transition

= Profile Offset Transition

After using the
Profile Complex By Elements tool,
Activate the Approach Profile
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11D.2 Draw the Terrain Model Boundary Geometry

In this step, the perimeter of the Approach is drawn, which will serve as the Terrain Model Boundary.
There are many methods and sequences for the creation of the Approach perimeter. However, this
sequence uses advanced techniques to dynamically relate the Approach Alignment and Profile to the
Terrain Model geometry.

In this workflow, the overall sequence for creating the Terrain Model Boundary geometry is shown below:

r
Side Offsets

created with the
Single Offset Partial tool

The Profile for these
elements will be
Projected from the
Approach Profile

B_

Approach Return Radii
created with the
Arc Between Elements >
Simple Arc tool

The Profile for these
elements are automatically
created with the Quick
Profile Transition tool

I &Q XS_TL_Edge of Pavt

o

Back Match Line
created with the
Line Between Points tool

NOTE: Theoretically, the
Profile for this element
should exactly match the
Existing Ground.

Common Edge Line
created with the
Line Between Points tool

The Profile for this
element should exactly
match the
Mainline Edge of Road
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11D.2.a Create the Side Offsets from Approach Alignment and Profile

In this step, the Side Offsets are created by directly from the Approach Alignment/Profile. The Side
Offsets are created with the Single Offset Partial tool, which is discussed in detail in ZD.3.b Single Offset

Partial.

For this step, the User should have two Views open:

View 1: A View should be open that is displaying the 2D Design Model &
View 2: A View should be open that is displaying the Profile Model EZ for the Approach Alignment

OpenRoads Modeling v WS Hl‘_. o T ; =h [ ":'ﬂm =% -1 .‘ s Ch\Usersh\bre
m Home Terrain Geometry Site Corridors Model Detailing Drawing Preduction Drawing Utilitie:
&, Explorer < |mport/Export = rx W d O ?} 17 Offsets and Tapers ~ f.i
A, ” i
i + |#% Design Elements ~ w ‘< N B S 5
Attach Tools : esign Elements Civil s | = O + — Single Offset Entire Element _Complex
@] Properties W Standards T Toggles ~ - - " 7 Single Offset Partial Seometry
Primary General Tools ~L Variable Offset Taper
x Q) ~I  Ratio Offset Taper T
® View 1, Default 2D Des’g" Model ] S|t -
Parameters -~

fas ™ oY) - & M P =F 'Q-f, IJ' 3
2 3 Offset:

16.0000

|Use Spiral Transitions ||

Q g -
Locate Element <Alt> to Pick element in a3 Start Parameters - <Alt> UnLock From )
complex Start Mirrer
& Parameters:Offset: D00 4

Remove Offset Rule  []

Distance
Lock To Start

%

5 Mirrar

Parameters:Mirror | Yes

Start Distance

Lock To End

-~
[l
[] End Distance
3 o

-~

Offset Begin: G Feature
Lock to Start OffSEt .E nd . Feature Definition Use Active Feature
End Point of Name
. Approach Profile

Profile Model X
] Approach Alignment [

B lo b

4

End Parameters - <Alt> Lock To End
Distance:End Distance | ERIRA 4

IMPORTANT:
Snap to the End Point of the
Approach Profile for exact
placement of Side Offsets
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From the Ribbon, select the Single Offset Partial tool:
[OpenRoads Modeling > Geometry -> Horizontal].

o Select (left-click on) the Approach Alignment as the Reference Element.

Set the Start Offset parameters in the Dialogue Box:

Key-in the desired Offset value.

@

Check the Lock To Start box.

Left-Click in the View to advance to the End Offset parameters.

Theoretically, the End Offset station should exactly align with the End Point of the Approach
Profile. To ensure exact placement of the Side Offset, place the mouse-cursor in the Profile
o Model B of the Approach Alignment.

In the Profile Model EE, Snap (left-click) to the End Point of the Approach Profile for exact
placement of the Side Offsets.

To draw the symmetrical Side Offset of the opposite side of the Approach Alignment, use the
Mirror Option.
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11D.2.b Create the Profile for the Side Offsets

The Profiles for the Side Offsets can be created manually or automatically. Manual creation of the Side
Offsets is commonly performed after the remaining perimeter elements have been created and joined
into an Enclosed Alignment.

Using the Profile By Slope From Element tool or the Profile By Variable Slope From Element tool (discussed
in ZE.5.d and ZF.4.€ respectively) the Side Offset Profiles can be created automatically by referencing the
Approach Profile. For example, these tools can be used to project a crown on to the Side Offsets (i.e.,
2% projection from the Approach Alignment/Profile to the Side Offsets).

WARNING: If the existing is NOT crowned, then it may NOT be appropriate to put a crown into the
proposed Approach Road model (i.e., by using the Profile Projection tools). An inappropriate use of a
crown would create an abrupt transition between the proposed Approach model and existing ground along
the Back Match Line. This WARNING is demonstrated in the graphic for Method 2 - which is shown in
the next section: 11D.2.c Create the Back Match Line and Profile.

TIP: To create a Crown, the Approach Profile should be projected to BOTH Side Offsets at a -2.00%
value. To create a Reverse Crown one of the Side Offsets should be set to -2.00% and the opposing Side
Offset should be set to +2.00%.

a OpenRoads Modeling « N~ Hl‘._l o & - f = o [E] = & [ k‘

m Home Terrain Geometry Site Corridors Model Detailing Drawing Produ

&, Explorer BB Open Profile Model | e I~ EI;}

# c v |5 Set Active Profile
Atach Tools Lines Curves Element Modify Complex Transform
@5 Properties ™ Profile Creation = - *  Profiles~ *  Geometry
Primary Vertical | L Quick Profile Transition

B View 1, Default i Profile By Constant Elevation

o~ 6l ~ 1l ® 00« || 5 E DefineProfile By Slope From Point

=~ Profile By Slope From Element
= Profile By Varniable Slope From E|Q1Ent

Reference
Element

=t Profile By Vertical Offset From Element

Profile By 30 Element

fn

Locate Next Element To Profile - Reset

To Complete Parameters ~

Point Selection All w

Profile Adjustment
O Vertical Offset 0.0000
Siope

%

Locate First Element To Profile

Elements to
Profile

Feature ~
Feature Definition Use Active Feature
Mame X5_TL_Edge of Pavt ‘

Slope Value - )
see TIP above h

Slope
% Parameters:Slope | -2.00%
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11D.2.c Create the Back Match Line and Profile

The Back Match Line is simply created by drawing a line between the end points of the two Side
Offsets. Use the Line Between Points tool to perform this task. See ZD.1.a.i Lines Between Points.

B Yiew 1, Default EI@
e rrr SN

Line Between Points

Enter End Paint
Parameters:Distance | ERENTIE 4

There are typically two methods for creating the Profile for the Back Match Line.

Method 1 - Use the Existing Ground for the Back Match Line Profile: Theoretically, this method
reflects what occurs in real-world construction. In the example of an existing paved approach, the Back
Match Line is where a sawcut is made. The proposed approach is paved directly up to the sawcut -
matching the sawcut elevation profile exactly. The process for performing this method is shown below:

o [@ [ = B View 3, Profile - ¥5_TL_Edge of Pavt2 = =<

S~ & PPLOYD PR G| E-#-4d PLROOERE SEF| A

Enter the Profile Model EE
for the Back Match Line

Select the
Existing Ground Profile
and Activate it

hkv
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Method 2 - Use the Profile Intersection Point tool in conjunction with the Side Offsets and

Approach Alignment: This method produces an idealized Profile for the Back Match Line. As shown
below, this method involves making a Profile that may or may NOT match up with Existing Ground profile.

Use the Profile Intersection Point tool (see ZF.4.f Profile Intersection Point) to project intersecting points
into the Profile Model of the Back Match Line. Then, use two Profile Line Between Points to draw lines

between the Profile Intersection Points. Join the two Profile Lines into a Complex Profile Element and

Activate it. See 7F.2.a.i Profile Line Between Points and 7F.3.a Profile Complex By Elements.

B View 1, Default

Erdf~ l

Element to

Show

) C -
Intersection [i| | & "%

Locate

S |[@ =
|4 P PAE HE DEE| & .

ich |

WARNING: This Side Offset point is
NOT in approximate proximity to the
Existing Ground.

A Crown (-2.00% Projection) is NOT

appropriate in this situation. Re-create

the Side Offset Profile with a Reverse
Crown (+2.00% Projection).

B View 3, Profile - XS_TL_Edge of Pavi2 == EcR =
w4 PLPOOER| OB ).

fad ~

Idea

Back Match Line

Resulting
lized Profile
for the
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11D.2.d Create the Approach Return Radii and Profile

The Approach Return Radii are created with the Arc Between Elements > Simple Arc tool. This tool is
discussed in detail in ZD.1.b.vi Arc Between Elements. The Approach Return Radii are simply a circular

fillet between the Side Offset and Mainline Edge of Road.

ﬂ OpenRoads Modeling « WE Hl‘._' o« -~ f = i |6 @5 [&

m Home Terrain Geometry Site Corridors Model Detailing

Explorer = 3 Offsets and Tapers ~ _
=P O @ P

. [ —_—
Attach Tools = . . A Reverze Curves = )
Lines  Arcs Point _ Modify  Complex
&1 Properties v - T = Spirals * v Geometry =
Prirnary O Circle

Arc Between Points
Arc To Elerment L

Arc Between Arcs

— |
B Vi Arc From Element " P | | R
iR Arc Between Elernents ] Simple Arc
=l

Complex Transition between Any element and Arc B Spiral Arc Spira%

Ya  Taper Arc Taper

5 3 Center Arc
F

f" 2 Center Arc
Parameters e Arc Between Elements
Trm/Extend Back V -

First Element

~| Radius 25 0000

(Back)
L .
- = Side Offset
Feature B g
eature Definitio llze Active Feature Locate First Element <Alt= to Pick
il lild - Components of Complex
Name ¥5_TL_Edge of Pawt

"

Locate Second Element <Alt> to Pick
Components of Complex

Second Element
(Ahead)
Edge of Road

TrimiBxctend Option
N | P=rameters Trim/Extend |Back

IMPORTANT: The Side Offset must be
Trimmed. The Mainline Edge of Road
(Corridor element) should NOT be trimmed.

If the Side Offset was selected First, then
use the Back Trim Option.
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The Profile for the Approach Return Radii can be automatically created with the Quick Profile Transition
tool. This tool is specifically intended for Approach Return Radii that were created with the Arc Between
Elements > Simple Arc tool (as shown on the previous page). This tool is discussed in detail in ZE.5.a
Quick Profile Transition.

For this tool to work, both elements used to create the Approach Return Radii - in this case, the Side
Offset and the Mainline Edge of Road - must contain an Active Profile. The Profile for the Mainline
Edge of Road is a function of the Mainline Corridor, Alignment, and Profile. This tool CANNOT be used
before an Active Profile is created for the Side Offset element.

a OpenRoads Modeling + hE~ Hl'._. I & ~ f = .‘ }.: i a=5m a8 =

m Home Terrain Geometry Site Corridors Model Detailing Drawing Production

& k i*=; B Open Profile Model | | _ |£ 1 !,.\u :J;P,
= % Set Active Profile - ) b
Element ... Lines Curves Element Modify Complex Transform
& Selection i..i T P Profile Creation = = = Profiles » v Geometry =
Primary Selection Vertical | UL Quick Profile Transition
B View 1, Default £ Profile By Constant Elevation

M~ &l i~ Sy clcH e NS BN i=l = Gy ¢ %  Define Profile By Slope From Point

1H|

= Prefile By Slope From Element

= Profile By Variable Slope From Element
=t Profile By Vertical Offset From Element
Profile By 30 Element

Quick Transition Method
Parameters:Quick Transition Method

Parabuolic

it

Parameters .3
Quick Transition Method | Parabolic s

Feature A
Feature Definition |se Active Feature

Q

k Mame X5_TL_Edge of Pavt
Locate \What To Define R

The Approach Return Radius
is the element to "Define"
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11D.2.e Create the Common Edge Line and Profile

The Common Edge Line is drawn between the two Approach Return Radii. The Common Edge Line

should trace the Mainline Edge of Road both horizontally and vertically.

In this case, the Common Edge Line is created with the Line Between Points tool. See ZD.1.a.i Lines

Between Points.

The Profile for the Common Edge Line is created with the Project Profile Range to Element tool. This

technique is shown in 11A.4.a Common Edges Among Adjacent Site Modeling Features.

o

B View 1, Default |

o |

mrd 5~ 4 PLPLOOVD BE & L

Parameters

[] Distance

Common Edge Line is Feature

drawn between
Approach Return Radii

Feature Definition

|92.7769

[] Line Direction |SB? 08 40"E

lse Active Featurs

%5 _TL_Edge of Pavt

Enter End F
FParameters
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11D.3 Create the Terrain Model and Surface Template
11D.3.a Create the Terrain Model

In this step, the From Elements tool is used to create the Terrain Model from all elements that make up

the perimeter of the approach.

NOTE: The User can optionally join all Terrain Model Boundary geometry elements into a single

Enclosed Shape with the Complex By Elements tool. However, this NOT strictly necessary and can
actually be detrimental. If Profiles were drawn for each individual element (as shown in previous steps),
then these distinct Profiles become static and inaccessible when joined (Complexed). In other words,
Profiles drawn individually, CANNOT be modified after the Terrain Model Boundary geometry elements
are joined (Complexed). BEST PRACTICE: Only join Terrain Model Boundary geometry elements if

the intent is to draw all Profile elements from the View of single Enclosed Shape Profile Model EZ.

NOTE: Place the Terrain Model on a Feature Definition from the Design folder. For correct quantity
calculations, proposed Terrain Models must be on a Design Feature Definition. It is recommended that the

Terrain Model is initially placed on the “Design_Contours_Triangles” Feature Definition for initial

configuration and manipulation. See 11B.1 Symbology Components and Feature Definitions.

a OpenRoads Modeling * 8~ H"._' fo & ~ ; (= k‘ }'! = E| @ -

m Home Terrain Geometry Site Corriders Model Detailing Drawing Production Drawing Annotate

8 k ¥ & From File §n @ @ 4y Add Features By Edit Model

2| From Graphical Filter =

Elemney Additional  Topo Active
@ Selecti 1 A From Elements Methods '%Import v v % Change Feature Type £J Boundary Options =
Primary Selection Create Edit

1

T 4 Remove Features % Edit Complex Model

B Yiew 1, Default

a9

=

Select each perimeter

Parameters

CAl
Utiliti

[
h

Transform

element to form the Pl Feature Type | Boundary

[QMEdos Method [ None

Terrain Model Boundary

Feature

Feature Definition |Design_Contour5_Triangles w |

Mame |,5ppr0ac:h

WARNING: Do NOT include the

Approach Alignment in the

Boundary. Locate Next Element To Add - Reset
‘when Done

The Approach Alignment wi
be added as a Break Line.

Locate Element To Add

Feature Type
Parameters:Feature Type

Boundary|

Edge Option
Parameters:Edge Method | None]

NOTE: The Edge Option

is inconsequential when the

Boundary Feature Type is
selected
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From the Ribbon, select the From Elements tool:
[OpenRoads Modeling - Terrain - Create].

From the drop-down, select an appropriate Design Feature Definition for the Terrain Model.
Terrain Model Feature Definitions are also discussed in 11B.1 Symbology Components and
Feature Definitions.

09

Assign an appropriate Name to the proposed Terrain Model. For Terrain Model naming
conventions, see 3F - Naming Convention For Proposed ORD Features.

o TIP: It is strongly recommended that proposed Terrain Models are given logical and distinct
Names. When numerous Terrain Models are created in the same ORD File, the Naming
convention is crucial for distinguishing between Terrain Models.

Prompt: Locate Elements to Add - Left-Click on each element that will constitute the Terrain
Model Boundary.

@>

WARNING: Do NOT select the Approach Alignment. The Approach Alignment will be added
to the Terrain Model as a Break Line in the next step.

o Prompt: Feature Type - Select the Boundary option.

Prompt: Edge Options — This option is inconsequential when the Boundary option is selected.
Typically the None option is used.
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11D.3.b Add the Approach Alignment to the Terrain Model as a Break Line

In this step, the Approach Alignment is added to the Terrain Model. Using the Add Features tool, the
Approach Alignment is added as a Break Line.

This process is also discussed in greater detail in 11A.2.b Adding Break Lines to a Terrain Model and
11C.4.b Create a Break Line to serve as a Ridge or Swale.

ﬂ OpenRoads Modeling A= H l:_::g E::: -~ * Ig'l h Qa |_L| = F.-g% @ E & E}J :|333|: A ,q".? Ha T

Home Terrain Geometry Site Layout Corridors Madel Detailing Drawing Production Drar

&, Explorer hk {1+ ¢ FromFile % ;% &8y Edit Complex Model C
""" % L
rﬂ Attach Tools = | i} 2| From Graphical Filter iy i ﬁ Feature Management = A3
== Additional | Acti i Transform
@i Properties A&y From Elements Methods A Add Features
Prirnary Selection Create &Y Remove Features
i = Change Feature Type
L ‘ﬁE‘WE, Default-30 (- = | |

Locate Terrain Model To Add Elements

Festure Type

Feature Type | Break Ling|
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11D.3.c Create and Apply the Surface Template to the Terrain Model

With the Approach Terrain Model fully defined, a pavement section Surface Template can be created in
the Template Editor and then applied to the Terrain Model with the Apply Surface Template tool. This
procedure is covered in more detail in:

e 11A.2.c Create Surface Templates in the Template Editor
e 11A.2.d Apply the Surface Template to the Terrain Model

Create the Surface Template in the Template Editor:

£l OpenRoadsModeling - S HE T« -+ S K Qe B @B & >3 AL Mo M 5 csersibn
m Home Terrain Geometry Site Layout Corridors Maodel Detailing Drawing Production Drawing View Drawing

G, Explorer N1 ﬁ |+| w7 Copy Template Drop .,A. X Di_' @ @ Define Target Aliasing o

E| Attach Tools = i h Import IRD B #8 Coridor References ~ Im

_ Mew Mew J N Template Edit Edits 7
i@ Properties Corridor Template Drop 4\ Transitions ~ ¥ Template Drop ™ fad T Corridor Clipping ~
Prirnary Selection Create ¥ Create Template dit Miscellaneous
-*___—-« Import Ternplate
= Display Termplate
Current Template Display Close
Name [surace-Pvmt (@) Components () Consts .
_ _ Template Origin
Descrinion [[]Display Point Names -
Constraint 1 Constraint 2 e —_— Point
Type: Slope Horizontal NOTE: The Top/Outside Points (Unconstrained)
Value: 2.00% -12.0000 rollow the Terrain Mo JOu |

Parent Point

Constraint 1 Constraint 2 Parent Point
Vertical Horizontal
Value: -0.3333 0.0000

Parent Point

Constraint 1 Constraint 2
Type: Vertical Horizontal -

$-LLOTOM g Value: -0.5000 0.0000 ’
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Apply the Surface Template to the Terrain Model:

ﬂ OpenRoads Modeling | 5 H t_::g E::: *- * Ig] h‘ G@‘ rﬂ = %33 @ £ :)'! :|333|: A g ITE =
Home Terrain Geometry Site Layout Corridors Model Detailing Drawing Production Drawing View
Explorer i | == Create Civil Cell o 7% Create Conic Slope
g Exp k[ e - il =\ _% B i p
|—£| Attach Tools = | i} %= Process Civil Cell = Create Transverse Align...
) ) Place L Apply Apply 3D
(@7 Properties Civil Cell 2= Drop Civil Cell Linearﬁl'gmplate Surface'IEermplate Elements~ | == Create Transverse Tunnel
Primary Selection Civil Cells 3D Tools Technical Preview
. . = |
NOTE: External Clip Boundaries | g ¢, /& Apply Surface Template _ ¢
are NOT necessary for proposed
. . General -~
Site Modeling Features
Template |Civi| Cells\Road Connection‘\Surface-Pymt
Lpply External Clip Boundary [
Feature ~
Feature Definition |Enab|e Linear Features w~ |
Name |Ptpproach Surface Template |

IMPORTANT: Assign
the Surface Template
an appropriate Name.
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11D.4 Create the Linear Template around the Terrain Model Boundary

In this step, Linear Templates for the Approach edge Boundary are created. The Linear Template
Components include an Asphalt Safety Edge, Aggregate Shoulder, and Cut/Fill End Conditions.

11D.4.a Align Ditch Lines for Mainline and Approach

The most problematic part of creating Approach models is precisely aligning the Ditch line between the
Mainline Corridor and the Approach Linear Template. Some common factors that may affect continuous
ditch alignment between the Mainline and Approach ditch include:

e Matching Template Components between the Mainline and Approach - The
configuration of the Asphalt Safety Edge, Aggregate Shoulder, and Ditch End Condition
components should be exactly the same between the Mainline and Approach. The User can
ensure an exact match between the Corridor and Linear Template by creating the Linear
Template directly from the Corridor Template. This can be accomplished by copying the
Corridor Template and deleting all Components that are NOT to be used in the Linear
Template. This process ensures that the Corridor and Linear Template contain matching slopes
and depths for all Components. This process is shown in 11D.4.b Create the Linear Template in
the Template Editor.

¢ Differing Pavement Section between Mainline and Approach - To reduce costs, some
projects use a reduced pavement section for Approaches. This design scenario results in
differing Template Components between the Mainline and Approach. In this scenario, the Hinge
Point may be located at different elevation datums. This is problematic because the Ditch Line
Template Point is usually placed relative (child) to the Hinge Point.

In the graphic below, both the Mainline and Approach use a 1.5-foot depth ditch - relative to
the Hinge Point. However, the Mainline uses a 6-inch depth of aggregate, while the Approach
uses a 4-inch depth of aggregate. As a result, the Hinge Point is located on a different vertical
datum for the two conditions. This means the Ditch Line Point would not align at the match
point of the Mainline Corridor and Approach Linear Template models.

6-Inch 4-Inch
Aggregate Depth Aggregate Depth
(Mainline) 0 -8 (Approach)

- . Ditch Line Point at
different datums between
Mainline and Approach.
SSEEEEETE T ‘ Ditch Line will NOT align : : 3

in 3D model.

Superelevation - If the Mainline Corridor is located in a superelevation section (along a horizontal curve)
or in a superelevation transition, then the project Approach Linear Template may NOT align due to similar
circumstances shown in the graphic above. Under superelevation conditions, the Hinge Point for the
Mainline Corridor will be located on a different vertical datum than the Approach Linear Template. To
address this issue, a custom Linear Template has to be built to match Mainline Corridor superelevation
conditions.
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11D.4.b Create the Linear Template in the Template Editor

In this step, the User will create the Linear Template for the Approach by copying out and editing the
Mainline Corridor Template. Opposed to creating a Linear Template from scratch, copying out the Mainline
Corridor Template ensures that Approach Linear Template contains the exact same configuration for the
Safety Edge, Aggregate Shoulder, and Ditch End Condition components.

The following steps are performed from the Template Editor.

Approach - O X

B Create Template

Eile Edit Add  Tools Linear Template
Template Library: Current Template Display Clase
{23 C\ProgramData"Bentley\OpenRoads Desi|  MName: |p‘-‘-p|:|mach Linear Template | {®) Components () Constraints

EE Point Mame List R ) )

(22 Givil Cells Description: | | [ Display Poirt Names

[Z3 Components 3 Tunnel Template [] Display All Components

[Z1 End Conditions

5] Project Templates ~

= Mainline Comidor Templat
Approach Linear Template T‘\!‘
Templates
Set Active
Cut Ctrl-X
Copy Ctrl-C
Paste L\\s Ctrl-V
Delete Del
Rename F2
Structure Dncumentatinn%nk...
Mainline Corridor Template
< > geometry to be edited down for use y

[Library  Active Template | in Approach Linear Template

o Copy the Mainline Corridor Template.

o Paste the Mainline Corridor Template.

Rename the copied version of the Mainline Corridor Template. Double-click on the Renamed
Template to Activate it.
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In Step 5, all Points that are unneeded for the Approach Linear Template are deleted. This process can be
tedious but ensures an exact match for the ditch lines used in the Approach and Mainline.

WARNING: Do NOT

Cument Template Disy
Name: [Aoproach Linear Tewplats | @ delete Asphalt and
Description: | | | Agg I‘egate Compﬂnents

[ | Display All Components

3 p—

Delete ALL Points
on this Side
—-—-—"'-.-—.-—H-*'-_-_-—'"‘—-— L

M —— N

.Y

Iz Tunnel Templat

Keep ALL Points
on this Side

Delete
End Condition
Components

Add Mew Component

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

Change Ternplate Crigin

Delete Constraints frem All Points

- -
] Edit Point...

Add Constraint

Delete Point *
Delete Both Constraints

Delete Slope Constraint
Pavement Layer 1
Pavement Layer 2

Select Shape(s)to Delete Point From:

Delete Vertical Constraint

o Delete Point b
Delete From Components (Make MNull)

Test Point Controls ¥

Set Dynamic Origin Ctrl-D

Delete all Components Unnecessary for the Approach Linear Template. The deletion of
components is discussed in 8E.11 Delete Template Components.

Delete all Points that are Unnecessary for the Approach Linear Template.
Right-Click on each Point to be deleted.

o Select Delete Point.

For Points that belong to multiple Components, the User will be prompted to Select Shape(s) to
Delete Pont From:. Push the A/l button to select all Components and then push the OK button.

WARNING: As unnecessary Points get deleted, some of the Points needed for the Approach Linear
Template side will become Unconstrained (Green =) or Partially Constrained (Yellow ). Thisis
acceptable because even though the Points are Unconstrained and Partially Constrained, they are
graphically located in the correct position. If Points are Unconstrained and/or Partially Constrained,
they are placed in their graphical position when the Linear Template is created. Do NOT re-assign
Unconstrained and Partially Constrained Points because of the risk of moving them out of alignment
with the Corridor Template. For the final procedure in the Approach Linear Template creation, re-assign
the Origin Point to the new location — which coincides with the Approach Terrain Model Boundary.
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Cument Template Dig

Name:  [pproach inear Templte | ®| Unconstrained and Clos
Description: | Partially Constrained
Origin Point needs to be Points are Acceptable.

moved to new location
See WARNING on the ”

previous page.

Right-Click on the new
Origin Point location 1 e C .
(Edge of Road) = mompensn

Template Documentation Link...

Check Point Connectivity...
Delete Components

Change Template Origin

Delete Constraints frem All Points

Mowve Point

+=45 I 1 E al I Edit Point... ] 7 v
= =
Add Constraint s

Delete Point
Cumrent Template Close
Name: |;’-‘-pproach Linear Template Test Point Controls »
Description: | Set Dynarmnic Crigin Ctrl-D
s Tunnel Template || Display All Components

Resulting
Approach Linear Template
exactly matches
Mainline Corridor Template

=t oH-tE M g
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11D.4.c Apply the Linear Template

With the Linear Template cross-section geometry created, the Approach Linear Template can be applied
along the Terrain Model Boundary. This procedure is discussed in detail in 9B.2.b Create a New Linear

Template Workflow.

TIP: When setting the Start Station and End Station, place both values just inside of the deflection
points shown below. Linear Templates often behave erratically when the Start Station and/or End
Station is placed directly atop of deflection points. It is recommended that the Start Station and End
Station is placed a value of 0.01’ before/after a deflection point to prevent the Linear Template from
pointing in an unintended direction. This configuration does NOT affect quantities and the 0.01' gap is
imperceptible when viewing the 3D Model.

NOTE: The Apply Linear Template tool must be used twice. A distinct Linear Template model is created
for each side of the Approach.

Deflection Point [} E@ﬁ
is at 0+24.00. | ; P PINOYD P Ey

Place Start Point Approach
at 0+24.01 Linear Template
(Right Side)

(0.01" more)

Start Station
<Alt> Lock To Start

Start Station | 0+24.00

Approach
Linear Template
(To be placed on

Left Side)

Deflection Point
isat 1+37.99.

Place End Point at
1+37.98

End Station
<Alt> Lock To End

Start Station | 1+37.99

(0.01' Less)

11-88



11D.5 Clip the Mainline Corridor and Create Key Stations at the
Approach

To clip the Mainline Corridor in the range of the Approach, use any of the three procedures shown in 11A.5
Overlap Between Mainline Corridor and Site Modeling Features:

B View 1, Default NO CI i ppi ng (== |[=]

G- L PLOO9 N EBE| &

Mainline Corridor Ditch
and Slope Stake Line run
through Approach

e

IL‘u’iew‘I_ Dlefault o = CI i pped - I?.I-I:FII?I

@ L PLOOGN I

’ Iace Key Stations on the

Mainline Corridor at the
Approach Return Radii
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11D.6 Create the Culvert Linear Template
This step shows techniques for creating a Culvert Linear Template model to be placed under the Approach.
WARNING: The design of approach culverts can be very complicated if ditch depths are shallow.

For example, an 18-inch culvert typically requires 12-inches of minimum cover - which means 30-inches
of clearance is needed from the culvert invert (which is placed on the ditch line) to the road surface.

For the sake of this example, assume the Mainline pavement section is 4-inches of asphalt and 6-inches of
aggregate (10-inch total pavement section) and contains a 12-inch ditch depth (as measured from ditch
line to the bottom of the aggregate layer). This results in 22-inches of clearance from ditch line to the
road surface. As stated in the previous paragraph, an 18-inch culvert requires 30-inches of clearance - so
this configuration does NOT satisfy minimum cover requirements.

In this case, alternative design efforts would have to be explored - such as:
e Increase Ditch Depth for entire Mainline Corridor

e Special Ditches to deepen the ditch around the Approach (This method could result in a
ditch low spot at the approach if adequate slope is NOT obtainable at the culvert outlet. In
relatively flat terrain, this method may require long Special Ditches to provide positive slope
with adjacent ditch areas.)

¢ Raise the Approach Road Grade and move the Culvert location away from the Mainline
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11D.6.a Draw the Culvert Alignment

For Approaches, the Culvert Alignment should span from Ditch low-point on the inlet side to the Ditch
high-point on the outlet side. The location of Ditch low and high points is dependent on a number of
factors; specifically, the lay of the existing terrain and Corridor/Approach design grades.

TIP: Draw the Culvert Alignment with a Horizontal ORD Line (Line Between Points tool).

NOTE: Assign the Culvert Alignment on the “Pipe Culvert” Feature Definition.
[Linear > Hydraulics > Pipe Culvert]

TIP: Use Persist Snaps with the Nearest Snap to dynamically lock to the Ditch line.

a OpenRoads Modeling v H l'._‘ o & ~ f =] k = = i @f [@ £ }.: :|333|: PSR I A I

m Home Terrain Geometry Site Layout Corridors Model Detailing Drawing Production Drawing

€, Explorer R 0~ < Impor/Export ~ s ¥ 2. g O . Offsets and Tapers ~ \j,J
. S, F -
2 g v | fmy #% Design Elements = v = . A Reverse Curves = _
Attach Tools = L . Civil Reports  Lines Arcs  Point Modify
& Properties Wy Standards * Toggles = v v v = =L Spirals ~ -
Primary Selection General Tools " Line Between Points ntal

Line To Elermnent

B View 1, Default
mr&@u~- 4 PLPLPO9N BIE | & &

4 Line Between Arcs
.............

Line From Element L

Chamfer Between Points

Draw the
Culvert Alignment from
Ditch Line to Ditch Line

Pipe culvert
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11D.6.b Draw the Culvert Profile with the Profile Intersection Point tool

In this step, the Profile for the Approach Culvert is created. The Culvert Profile can be easily placed at the
correct Ditch Line elevation by using the Profile Intersection Point tool with the Culvert Alignment and
Ditch Lines. After this procedure, Activate the Culvert Profile.

In the 2D Design Model L-.:'J, Use the Profile Intersection Point with the Culvert Alignment

(Element to Show Intersection) and the Approach Linear Template Ditch Lines (Elements which
Intersects)

In the Profile Model EE of the Culvert Alignment, use a Profile Line Between Points to draw the
Culvert Profile. Snap to the Profile Intersection Point (pink dot) for accurate placement the
Culvert Profile Inverts (Start and End Points )

NOTE: Assign the Culvert Profile on the “Pipe Culvert” Feature Definition.
[Linear > Hydraulics > Pipe Culvert]

TIP: Use Persist Snaps with the Origin to dynamically lock to the Profile Intersection Points. If the Ditch
Line is to move, then the Profile Intersection Points will adjust — which in turn will dynamically re-arrange
the Culvert Profile.

a OpenRoads Madeling - H"._' fa &« ~ f = k‘ g b =g eE

Home Terrain Geometry Site Layout Corridors Model Detailing

» _¥ Offsets and Tapers = EB Open Profile Model
o [~ B

o

Lines  Arcs  Paint I Reverse Curves = % Set Active Profile Comres Lines
T d =L Spirals ~ A¥ Profile Creation + v v
Horizontal b~ Profile From Surface [ Profile Line Between Points I}
#  Cuick Profile From Surface ' Profile Line To Element L
L s L ¥ Prgiect Profile To Element Profile Line Between Elements
e oL v | & ’e ’e ’D D ) 5‘3 =t Profile Range To Element Profile Line From Element L

P t Extended Profile

' Profile Intersection Point

Locste Element For Next Intersection -
Reset To Complete

Locate Element Which Intersects

Locate Element to Show Intersection

B View 3, Profile - Pipe culvert == |
=, .
Profile
Intersection

2 |EEE ST >, E = EQ PI’Of“e
Intersection
_____________________________ Point
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11D.6.c Create the Culvert Template

A Culvert Template can be created with a Circle Component and a single Null Point. This step is
performed in the Template Editor. NOTE: As of FLH WorkSpace update 10.10.21.00V, a Culvert Template
is included in the FLH Template Library. This Culvert Template can be modified and used instead of
creating a new Culvert Template.

Template Library: Cumert Template Display Goze
= Name: | 18-Inch Culvert | @ Components () Constraints

"ZZ Paint Mame List L ) )

(23 Civil Cells Description: | | Display Point Names

[ Components = Tunnel Template [ Display All Components

23 End Conditions

25 Project Templates
= Approach Linear Template Ok
= Mainline Comidor Template

8-Inch Culvert

lates

Add Mew Component > Simple

Set Dynamic Origin Ctrl-D CensEms

Unconstrained
MNull Point

End Ceondition
Overlay/Stripping

Circle

NOTE: The Radius of the Circle 2
Component can be changed after 4

initial placement in the
Component Properties (Double-
Click on the Circle Component)

NOTE: Template Origin
Location to be coordinated with
the Circle Component on the
next page

w

Library  Active Template 3 A A=l b £ 3

Current Component
[18Inch Culvert

0.7500 Label:

Test...

|Featune Definition: | _Surface 1 Symbology

Compenent Properties *

Name: [18Inch Culver] T | #| Apply
[ Use Mame Ovenide:  15-inch Culvert
Description: | |

Cloze

< Previous

Feature: Definition: ~ A\Surface'XS_TC_Surface 1 Symbology N
et >

Display Rules: | | Edit .
Parent Component: o ﬂ
[ Exclude From Top/Bottom Mesh

Circle Properties

Create a new, blank Culvert Template. Assign the new Culvert Template a Name. In this case,
the Culvert Template is called “18-Inch Culvert”. See 8C.3 Create a New. Template or Edit a Pre-
Made Template.

o Right-Click in the Template Editor grid area and create a new Circle Component.
Before placing the new Circle Component, assign it a Name, Feature Definition, and Radius.

o NOTE: The Circle Component asks for a Radius - NOT Diameter. In this case, the Circle
Component will represent an 18-Inch Diameter Culvert, so the radius is 0.75-feet (9-inches).

Left-Click in the Template Editor grid area to place the Circle Component. In this step, the exact
placement is unimportant. The placement will be rectified on the next page.
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Culvert Center Point
Double Click to access
properties and assign
constraints

Template Documenta

Check Point Connecti

Add Mew Component

> Simple

tion Link... Constrained

ivity...

Unconstrained

"

Delete Components o Mull Point
Change Template Origin End ConditJ%n
6 Delete Constraints from All Points COwerlay/Stripping
Set Dynamic Crigin Ctrl-D G
Jeulvert Invert
Add New Component
Template Documentation Link...
Check Point Connectivity...
Delete Components
Change Template Origin 9
elete Constraints from All Poi
v
Point Properties * Point Properties X
Name: | Culvert Center ~ | ﬂ P Apply  { Name: |Culvert Invert v| ﬂ | Apply |
[] Use Feature Name Ovenide: Close [] Use Feature Name Ovemide: Culvert Invert Close
Feature Definition: “ ite Points\DNC'\XS_TL_Draft-DNC : Feru DEl i [+ tte Points\DNC\XS_TL_Draft-DNC| :
< Previous < Previous
[ Superelevation Flag [] Superelevation Flag
Mext > Mext >
Atemate Surface: | w | Atemate Surface:
Member of Memberof:
[ 18-inch Culvert Null Point
Culvert Center (Template Origin)
Point Properties Properties
Constraints Constraints
Constraint 1 Constraint 2 Constrairt 1 Constraint 2
Type: Horizontal ~ Vertical ~ Type: None i None ~
Parent 1: Culvert Invert ~ ﬂ Culvert Invert ~ ﬂ
Value: 0.0000 =| fo7s00 p‘ii-'ﬂﬂ '\
Label: - - - -
| | | The Vertical Constraint must
[ [Horizontal Feature Constraint Linear'AUX elements \ALX_01 equa | the Radius Value. In \ALIX elements\ALX_01
ML this case, 0.75-feet (9-inches).
[

Create a Null Point. Place the new Null Point anywhere in the Template Editor grid area. This
Null Point should be Unconstrained " and will serve as the Template Origin.

In the Null Point Properties, assign the Null Point a Name (in this case “Culvert Invert”)

Assign the Null Point a Feature Definition. In this case, the Culvert Invert is assigned to the
“XS_TL_Draft-DNC” Feature Definition, because it does NOT need to be displayed in Plan Sheets.
The “XS_TL_Draft-DNC"” Feature Definition does NOT plot.

Make the Null Point the Template Origin. Right-Click on the Null Point and select Change
Template Origin.

Assign Constraints, a Name, and a Feature Definition to the Culvert Center Point. Double Click on
the Culvert Center Point to access its properties.

The Culvert Center Point should be horizontally aligned with the Null Point (Horizontal Value =
0.0000). The Vertical Constraint of the Culvert Center should equal the Radius value of the
culvert. In this case, 0.75-feet (9-inches) [For an 18-Inch Diameter Culvert].

11-94



Resulting
Culvert Template

Template Library: Current Template ——
= Mame: | 18-Inch Culvert | (® Components () Constraints
Eé Point Name List N ! ;
35 Cui Cel Description: | | Display Point Names
s Tunnel Template [] Display All Components

[ Components

7 End Condttions

—4 Project Templates
== Approach Linear Template
= Mainline Comidor Template

18-Inch Culvert

] Templates

Library  Active Template

Culvert Center

Invert

Close
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11D.6.d Apply the Linear Template

The final step in this process is to apply the Culvert Template to the Culvert Alignment as a Linear

Template. This procedure is discussed in detail in OBI2.b Create @ New Linear Template Workflow.

&1 OpenRoads Modeling -oHdHER « - o hEGE=FeaR S > A

File Home Terrain Geometry Site Layout Corridors Model Detailing Drawing Produ

g, Explorer I ,J;L b Create Civil Cell ‘2—\
[6] Attach Tools = 1% :!JH_ % Process Civil Cell & % 3D '
(@] Properties Cilzrlilafieell 8k Drop Civil Cell Linea‘??ggplate Surfacﬁép'l%lr::rnplate Elements ~
Primary Selection Civil Cells 3D Tools
B View 1, Default EIIEI
Mm@~ 2ROV N EE &EXE
4'?_:: Apply Linear Template - >
Leck To Start
Start Station [0+00.00 |
Culvert Lock To End
Al |g nment End Station [0+62.74 |
Exterior Corner Sweep Angle |D5°DD'DD" |
Mirror O
Reflect |
Template |Project Templates'18-Inch Culvert |
Description |,'-\pproach Culvert example |
Feature »
Feature Definition |Design v |
Mame |,’-‘ap|3r0ach Culvert |

Resulting
ut View 2, Default-3D

[o ][ @ |mesnl
S-au-42ee0a| Approach and

Culvert
Linear Template
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11E - MISCELLANEOUS SITE MODELING WORKFLOWS

11E.1 Model a Circular Culvert with a Linear Template

In this workflow, a circular culvert is modeled with the “3D_Culvert” Template found in the FLH Template

Library. The circular culvert is modeled with the Apply Linear Template tool and requires Parametric
Constraints to set the Interior and Exterior Radius.

B | Create Template
File Edit Add Tools

Template Library:

3D_Culvert
Template

3 C\OpenRoads Designer CE 10.10\Con

“ZZ Point Name List

WARNING:

Do NOT directly
edit this Template

Is Tunnel Template

[Z1 Legacy Templates
3 ORD Templates
a3 rt

& onditions

21 Existing

21 Pavement Components
(21 Riprap Revetment

21 Subex

(23 Subgrade Reinforcement
21 Templates
3 walls

ol Droicct Tooao ot

Parametric Constraint:
Pipe_Exterior_Radius
|

Default Radius =
1 foot

Parametric Constraint:
Pipe_Interior_Radius

< > |

‘ Library Active Template

WARNING: Do NOT edit the radius of the “"3D_Culvert” Template in the Template Editor. The radius of
the culvert is set with the Parametric Constraint tool after the Linear Template is created.

By default, the “3D_Culvert” Template is set to a 1’ radius (2’ diameter). If modeling a 24" culvert, then
the Parametric Constraint procedure shown in Process 3 is unnecessary.

NOTE: Modeling a culvert with a Linear Template is primarily for 3D visualization purposes ONLY. A
Culvert Linear Template is generally NOT appropriate for culvert cross section sheets because a bevel or
miter CANNOT be modeled on the ends of a Culvert Linear Template. Similarly, the 3D Culvert” Template
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is NOT setup for calculation of culvert excavation quantities. However, creating a Culvert Template for
calculation of excavation quantities is explained in 2OF. 1 Culvert Excavation - Workflow.

Process 1 — Draw the Culvert Alignment and Profile: Use ORD Geometry Tools to create the Culvert
Alighment and Profile. Use the Line Between Points tool draw the horizontal Alignment. Assign the
culvert alignment to the “Pipe culvert” Feature Definition.

ﬂ OpenRoads Modeling v | BT HE e £ = k g, o '*;_'.'_ﬂ S

Home Terrain Geometry Site Carridars Model Detailing Drawing Production Drawing Annotate U

[ Z Import/Export = v b A - . _*_ Offsets and Tapers ~ J
N, PofBrport T & O % s 7

. ; — 7
v Design Elements ~ “ A Reverse Curves ~

Flement ... Civil Reports Lines Arcs Point Modify  Complex
GE| Selection .. * 9 Standards ~ Toggles - v i v v =/ Spirals ~ v Geometry -
Primary Selection General Tools

Line Between Points

_ ) Line To Element
B View 1, Design SurvFt

-0k~ 4 PROC VN EE Gy ¢ e

Line From Element

Chamfer Between Points

Use the Line Between Points tool
to draw the Culvert Alignment

TIP: Use the Pipe Culvert
Feature Definition

Feature Definition Toggle Bar

g") Pipe culvert

TIP: Add Key Stations to the Corridor around the culvert alignment. Key Stations ensure the Corridor is
processed around the culvert. If Key Stations are NOT used, then the Corridor cut/fill lines may be placed
at the wrong location and elevation for critical design points on the culvert alignment.

If the culvert is skewed, it is recommended that a Key Station is added at the start point, end point, and
intersection point between the culvert and road alignment.

For more information on Key Stations, see 9G.3 Key Stations.
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Use the Profile Line Between Points tool to draw the vertical Profile. The Profile line should correspond
with the culvert invert elevation. Activate the Profile after drawing it. Assign the Profile to the “Pipe
culvert” Feature Definition.

TIP: The Create 3D Cut tool will display all 3D and Corridor elements that intersect the Alignment. Use
the “Full Profile” placement method when using this tool. If the horizontal Alignment geometry is
modified, then the Refresh 3D Cut tool must be used to update the 3D element graphics. For more
information about the Create 3D Cut tool, see ZF.1.e Show Corridor and 3D Elements in a Profile Model
with Create 3D Cut.

DESIGN TIP: Offset the Culvert profile to create the top of culvert line (crown). Ensure minimum cover
requirements are met by measuring between the top of culvert and the 3D Corridor elements.

EJ OpenRoads Modeling v | V8~ HE [« - £ 2 kG e S @ 5 -
Home Terrain Geometry Site Corridors Model Detailing Drawing Production Drawing Annotate Utilities
Q, a ., — Offsets and Tapers ~ EH Open Profile Model 3= —~
/S O % N | } Y
ffffffffffff - Set Active Profile )
Hify Complex Lines Curves Element Modify  Complex

TIP Use the Create 3D Cut Geometry ~ |- Profile Creation ~ - v Profiles = A Geometry ~
tool to display the Corridor
( in the Profile Model E£

[~ Profile Line Between Points

E@ Profile Line To Element

Profile Line Between Elements

Profile Line From Element <
Create 3D Cut
k
Select Placement Method 2
Parameters:Placement Method |Full Profild [~
Use the

Profile Line Between Points
tool to draw the
Culvert Profile

Activate the
Culvert Profile

Profile Model Ef for the
Culvert Alignment
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Process 2 - Create the Linear Template using the “"3D_Culvert” Template: Use the Apply Linear
Template tool to model the culvert. The Apply Linear Template is discussed in more detail in 9B.2 Create
a New Linear Template and 11A.3 Linear Template — Process Overview.

EJ OpenRoads Modeling v MBI HI:' B oe - 51? = k q, 9 *,_'.'4@ A

Terrain Geometry Site Corridors Maodel Detailing Drawing Production Drawing Annotate

3D

Home

~Jild = Create Civil Cell

[ell .
I LS-E|ECt t_:je I t Apply T Surlfatce Create - : Create T[I_anslverse
! App Yy Linear lemplate Linear Template| /€MPIAEsS ™  Closed Mesh EIEMENIS ™ Conic Slope 10018~
Primal tool b 3D Tools
B View 1, Design SurvFt E@ Jp”
m et C-l - -L /@ / E \#’ % E E D’_jl‘k Parameters ~
Lock To Start
Start Station |D.DDDD' |
Lock To End
Start Station End Station |B3_DZDD' |
<Alt= Lock To Start .
8 |Parameters Start Station | 0+00.00 Exterior Corner Sweep Angle |DD 00'00" |
2 . . Mirror I:‘
h Reflect (|
Select the &ocatnletElement ToApply Template |ORD TemplatesiCulverti3D_Culvert |||
- emplate |
Culvert Alignment Description [Culvert STA 32+45 i
Feature ~
Feature Definition |Fina| > |
Name |L|nearTempIate |
Select Side - Reflect Option
0* e Mirror - <Alt= Down To Select
n aton
<Alt> Lock To End
& | Parameters-End Station | 0+63.02

Exterior Corner Sweep Angle

3 & Parameters:Exterior Cormer Sweep Angle  |00°00'00"]
Select the ”
n n *ﬁ Select Template - <Alt> Down To Browse Templates
3D_Culvert” Template Poarameters Template

From the Ribbon, select the Apply Linear Template tool:
[OpenRoads Modeling > Model Detailing > 3D Tools].

Prompt: Locate Element to Apply Template. Select the Culvert Alignment.

Prompt: Select Template - <ALT> Down to Browse Templates. Press the ALT key and DOWN
ARROW key simultaneously to select the “3D_Culvert” Template form the Template Library.

Prompt: Start Station. <ALT> Lock to Start. Select the beginning of the Culvert Alignment.

Prompt: End Station. <ALT> Lock to End. Select the end of the Culvert Alignment.

Prompt: Select Side — Reflect Option Mirror - <Alt> Down To Select. The Reflect Option Mirror
option is inconsequential because the “3D_Culvert” Template is symmetrical.

Prompt: Exterior Corner Sweep Angle — This value is inconsequential because the Culvert
Alignment does NOT contain deflection points.

A A A A
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Process 3 — Set the Culvert Radius with the Parametric Constraint Tool: To set the Culvert radius,
the Parametric Constraint must be used twice. The “3D_Culvert” Template has separate Parametric
Constraints for the inside culvert radius and the outside culvert radius. For more information on the
Parametric Constraints tool, see 9G.4 Parametric Constraints.

WARNING: Do NOT use the culvert diameter when creating the Parametric Constraints. The Parametric
Constraints require a radius value.

BEST PRACTICE: Set the interior culvert radius a standard size. For example, set the interior radius to
1.5' (18") for a 36" diameter culvert. Set the exterior culvert radius slightly larger than the interior
radius. For example, set the exterior radius to 1.51 for an interior radius of 1.5’. Alternatively, look up
the true exterior radius value from a culvert manufacturer’s catalogue.

NOTE: By default, the “"3D_Culvert” Template is set to a 1’ radius (2’ diameter). If modeling a 24"
culvert, then creating Parametric Constraints is unnecessary.

EJ OpenRoads Modeling v N ki B e ;‘ = k Q 85 | *-J_'.;E S
Home Terrain Geometry Site Corridors Model Detailing Drawing Production Drawing Annotate Utilities

a * % .+ Copy Template Drop V&' i{ ? @ (© Define Target Aliasing s

4 Import IRD ) {f i+ Corridor References v Im
Element .. Edit Bdits . e ) o
s Selection . Select the Template Drop  * (8 & Corridor Clipping ~
pimary  selection | Create Parametric Constraints Edit [ Create End Condition Exception

tool Create Key Station

B View 1, Design Survl

G-l i PLLPCEHNESEI

-fJ- Create Secondary Alignment

Create Parametric Constraint

Create Curve Widening

Start Station
<Alt= UnLock From Start

& Parameters:Start [ 0+00.00

# Create Point Control

Set the Constraint Label to
"Pipe Interior Radius"

4% CreateP..  — >
Parameters ~

Lock To Start
Start
Lock To End

Stop

Constraint Label |Pipe_Interior_Radil
Start Value 1.5000
Stop Value 1.5000

End Station
<Alt= UnLock From End

& | Parameters:Stop | 0+63.02

Set the Start Value
and Stop Value to the
Culvert Radius.

Start Value
Parameters:Start Value | 1.5000|

Stop Value
Parameters:Stop Value 1.5000

Select the Linear Template Handle to summon the Pop-Up Icon Menu. Select the Create
Parametric Constraint icon. »>. - :51| i

ALTERNATIVELY: From the Ribbon, select the Create Parametric Constraints tool:
[OpenRoads Modeling > Corridors - Edit - Edit drop-down].
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Prompt: Start Station. <ALT> Lock to Start. Select the beginning of the Culvert Alignment.
Prompt: End Station. <ALT> Lock to End. Select the end of the Culvert Alignment.

Prompt: Constraint Label — Set the Constraint Label to “"Pipe_Interior_Radius”.

Prompt: Start Value = 1.5. In this case, both the Start Value and Stop Value should be set to
the match the interior culvert radius. In this case, a 36-inch diameter culvert is modeled.
Therefore, a 1.5-feet radius is set for the Start/Stop value.

See the BEST PRACTICE on the previous page.

Prompt: Stop Value = 1.5. The Stop Value should match the Start Value.

A A A4 4

Repeat steps 1-6 to set the Parametric Constraint for the Exterior Radius. In step 4, select the
“Pipe_Exterior_Radius” parametric constraint. In steps 5 and 6, set the Start Value and Stop Value
slightly larger than the interior radius Start/Stop Values (i.e., 1.51). See the BEST PRACTICE on the
previous page.

TIP: After the Parametric Constraints are created, open the Corridor Objects Menu for the Culvert
Linear Template to modify the parametric constraint values. Accessing the Corridor Objects Menu is
shown in 9D. 1.a Access the Corridor Objects Menu.

B View 1, Design SurvFt EI@
E-clli-|d LROCHD EE 5

Corridor Objects

:J Corridor Objects - Pipe culvert

Menu @& E—

Parametric Constraint + X = / 4 Parametric Constraint ~
Point Control Constraint Label Enabled Start Value Stop Value Start S| Epapled

External Reference Pipe_Interior_Radius True 1.5000 1.5000 Caonstraint Label ‘Pipe,ExterioLRadius ~ ‘

Clipping Reference L Pipe_Exterior_Radius Start Value ‘1 5100 ‘

FPne Stop Value (15100 \

Station Range ~

TIP: Change the Culvert Start Station 0-0000 \

i i > | EndStat
Parametric Constraints } nd Station 0+6302 \
from this location
Close
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11F — SITE LAYOUT TOOLS

[ Placeholder for future development ]
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