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Chapter 12 Civil Cells

A Civil Cell is a pre-packaged modeling feature, used for such things as approach intersections or ADA
sidewalk ramps. This chapter discusses placement of the Civil Cells found in the FLH WorkSpace and the
creation of custom Civil Cells.
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12A - INTRODUCTION TO CIVIL CELLS

A Civil Cell is a pre-packaged modeling feature, such as an approach intersection or an ADA sidewalk
ramp. FLH has a Civil Cell Library for modeling common roadway design and site layout features.
Alternatively, a new, custom Civil Cell can be created using the procedure shown in 12C - Create a

Custom Civil Cell.

To place a Civil Cell, Reference Elements must be selected. The Civil Cell model is constructed around the
horizontal and vertical geometry of the Reference Elements.

In the graphic below, a T-Intersection Civil Cell is shown. The Mainline Corridor Edge of Pavement and

Approach Alignment are selected as the Reference Elements.
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As shown above, Civil Cells produces Horizontal/Vertical geometry elements, Linear Templates, Terrain

Models, and/or Surface Templates.

Reference Elements: Civil Cells require one or more Reference Elements to be selected. Typically, the

Reference Elements must contain an Active Profile.

In most cases, one or more of the Reference Elements is produced by a Corridor or Linear Template. In

the graphic shown above, the Edge of Pavement Line produced by the mainline Corridor is selected.
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Typically, the other Reference Element is manually drawn by the User. In the graphic above, the
Approach Alignment is selected as a Reference Element. The horizontal and vertical (Profile) geometry for

this element was manually drawn and designed by the User.

TIP: When manually drawing the Profile for a Reference Element, use the Profile Intersection Point tool to
coordinate the intersecting elevation with the Corridor/Linear Template Reference Element. At the
intersection point of the Reference Elements, the two Profiles should be at the same elevation.
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An example of an ADA Ramp civil cell is shown below. This civil cell is specifically designed for use with a
Curb and Sidewalk Linear Template.

Elements produced by the Linear Template must be selected as Reference Elements for placement of the
Civil Cell. Reference Elements from the Linear Template include the Gutter Line, Back Top of Curb Line,
and Back of Sidewalk Line.

The horizontal position of the ADA Ramp is determined by a manually drawn ADA Ramp Center Line
element, which is also selected as a Reference Element. The ADA Ramp Center Line does NOT require an
Active Profile. For this Civil Cell, all vertical geometry depends on the Curb and Sidewalk Linear Template
elements.
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After a Civil Cell is placed, the geometry and modeling elements can be modified to fit project conditions.

For example, in the case of the ADA Ramp civil cell, the width of the Sidewalk Landing is controlled by the
Blue Lines. By default, these Blue Lines are offset 4 feet from the Reference Element — which creates an
8-foot Sidewalk Landing.

To modify the Sidewalk Landing Width, select the Blue Lines and change the Offset Value. In the graphic
shown below, the Offset Values are reduced to 2 feet to create a Sidewalk Landing Width of 4 feet.

® View 1, Design SurvFt o[- | 3]
mrélu- 4 2LPR0MO90N PR 5§

Select the Blue Line
and change the

Offset Value Blue Lines control

the Sidewalk
Landing Width.

B View 1, Design SurvFt = |[-E- |
m-[Ei- 4 LPROGD DE GG

In this case, both Offset Values
are changed to reduce the
Sidewalk Landing Width.

Top of Ramp Line
dynamically changes due to
dependency relationships

in the geometry.

Civil Cell geometry and modeling elements are dynamic and constructed with dependency relationships.
For example, changing the Sidewalk Landing Width affects other elements in the Civil Cell. The Top of
Ramp Line is automatically shifted to remain a fixed distance away from the Sidewalk Landing.

TIP: Typically, Civil Cells contain overlapping elements. Left-Clicking on overlapping elements will select
the top element (which is the last element that was drawn). To select underlying elements, first Right-
Click on overlapping elements. When the desired element is highlighted, Left-Click to select it. If more
than two elements are overlapping, then Right-Click multiple times to cycle through the underlying
elements.
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12A.1 FLH Civil Cell Library

When the Place Civil Cell tool is used, the FLH Civil Cell Library is presented after the Civil Cell Name

button is pushed in the Dialogue Box.

When a Civil Cell is selected (highlighted), a preview is shown. The preview ONLY shows the necessary
Reference Elements (shown in red) and the horizontal geometry elements that will be created by the Civil
Cell (shown in black). Not shown are the vertical geometry elements, Linear Templates, Terrain Models,

and Surface Templates that the Civil Cell will create.
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TIP: The Reference Elements need to be created prior to placing a Civil Cell.
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12B - LIMITATIONS OF CIVIL CELLS

In many cases, using Civil Cells is more time consuming and problematic than manually drawing and
modeling a design feature.

Before placing a pre-made FLH Civil Cell or creating a custom Civil Cell, consider the following
disadvantages associated with Civil Cells:

Civil Cells are NOT flexible: The FLH Civil Cell Library contains a variety of Civil Cells. However, a Civil
Cell may NOT be appropriate for the situation, even if a corresponding FLH Civil Cell is available.

Civil Cells are pre-made, which gives the User limited control over the resulting geometry and modeling
elements. Civil Cells elements can be modified to a certain extent. However, modifications are typically
limited to changing offset widths and radii values. For more information, see 12E — Modify a Civil Cell
after Placement.

On a real-world project, it is unlikely that a design feature can be characterized with a pre-made Civil Cell.

For example, in the case of a T-Intersection, it is typically necessary to draw custom geometry for the
approach centerline and all approach pavement edges. For a T-Intersection Civil Cell, ONLY the approach
centerline (Reference Element) is manually drawn by the user. The horizontal geometry for the pavement
edges are automatically created as simple offsets from the approach centerline (Reference Element). The
vertical geometry for the edges is the approach centerline profile projected at a -2.0000% slope, which
creates a crown in the T-Intersection. The crowned roadway geometry may NOT be appropriate in the
vicinity of the T-Intersection.

Instead of modifying and deconstructing a Civil Cell, it is typically quicker to manually draw and model the
design feature. Manually modeling a design feature gives the User control over the fine details of the
model.

Civil Cell Geometry contain Dependency Relationships that are difficult to Decipher: The
geometry elements in a Civil Cell are built using Civil Rules and Persist Snaps, which create dependency
relationships to the Reference Elements and/or other Civil Cell elements. Tracing and understanding the
dependency relationships is challenging, especially with complicated Civil Cell models. For more
information, see 12C.1.b Dynamic Relationships formed by Persist Snaps and Civil Rules.

In the process of manipulating or deconstructing a Civil Cell, it is possible to overwrite or break a
dependency relationship. If this happens, the Civil Cell model will likely breakdown beyond repair.

When placing and/or modifying a Civil Cell, it is recommended that the general process for creating a
custom Civil Cell is understood. Understanding Civil Cell creation will help diagnose and assess the
capabilities and limitation of a Civil Cell. For more information, see 12C - Create a Custom Civil Cell.

Is Civil Cell Automation Necessary?: A highway project may contain many approach intersections.
The design concept will likely vary for each approach intersection. It is unlikely that a pre-made Civil Cell
design will be an appropriate fit for each intersection on the project.

Before placing a pre-made FLH Civil Cell or creating a custom Civil Cell, assess whether the Civil Cell is
appropriate for use and flexible enough to be placed in separate locations.
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12C - CREATE A CUSTOM CIVIL CELL

This workflow demonstrates how to create a custom Civil Cell to model a simple T-intersection.
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Creating a custom Civil Cell is eventually accomplished with the Create Civil Cell tool. However, before
this tool is used, a dynamic model must be created using Horizontal/Vertical Geometry elements,
Corridors, Surface Templates, and/or Linear Templates.

Civil Cell creation requires proficiency and prerequisite knowledge of the following topics:
Persist Snaps - see 7€/ Persist Snaps

Civil Rules - see Z€i2'Civil Rules

Horizontal and Vertical Geometry tools — see Chapter 7 = Geometry

Terrain Models and Surface Templates - see {1A:2'Surface Templates and Terrain Models = Process

Linear Templates - see IZA:S Linear Templates = Process OVerview.

WARNING: When creating Civil Cells, all elements should be assigned an appropriate Feature
Definition and Name. Both the Feature Definition and Name help other Users understand the
construction of the Civil Cell in placement, modification, and analysis.
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12C.1 WARNINGS and Considerations before Civil Cell Creation
12C.1.a Decide Which ORD File to Create the Civil Cell in

Before creating a custom Civil Cell, decide which ORD File to create it in.

A custom Civil Cell can ONLY be placed in the ORD File that it was created in. A custom Civil Cell CANNOT
be placed in different ORD Files.

BEST PRACTICE: Create the Civil Cell in the Design ORD File that it needs to be used in.
Adding Custom Civil Cells to the FLH WorkSpace:

Only Civil Cells created in .dgnlib files and stored on the FLH WorkSpace are available for placement in
multiple ORD Files.

WARNING: Coordinate with your Engineering Systems Manager to add a custom Civil Cell to
the Library. Adding .dgnlib files to the FLH WorkSpace should ONLY be done by the
Engineering System Manager.
To create a Civil Cell in a .dgnlib file and place it in the FLH WorkSpace:

e Create a regular, new ORD File (.dgn file).

e Create the Civil Cell.

e Perform a Save-As of the file. From the Save as Type drop-down, select "DGN Library Files
(*.dgnlib)”.

e Deliver the .dgnlib file to your Engineering System Manager. The Engineering System Manager will
place the .dgnlib file into the WorkSpace.

After this process, the .dgnlib file and Civil Cell is shown in the FLH Civil Cell Library and available for
placement in any ORD File.
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12C.1.b Dynamic Relationships formed by Persist Snhap and Civil Rules

To create a custom Civil Cell, the concepts of Persist Snaps and Civil Rules must be fully understood.
Persist Snaps and Civil Rules are ONLY applicable to Horizontal and Vertical ORD Tools (i.e., tools found in

the Geometry tab).

NOTE: Civil Cells must be created entirely from ORD Elements. Do NOT use MicroStation Tools to
create Civil Cells.

Persist Snaps: A Persist Snap relationship is automatically formed when both the Persist Snap and
AccuDraw toggles are ON. The type of Persist Snap to be formed depends on the toggled AccuSnap.

In the example below, an ORD Line is drawn to the intersection of two reference elements. In placement
of the ORD Line, hovering the mouse cursor over the intersection shows the Intersection AccuSnap
symbol. If the location is accepted (i.e., left-click when the symbol is shown), then a Persist Snap
relationship is automatically created. If either of the Reference Elements are moved (which would cause
the intersection location to change), then the end point of the ORD Line will automatically move to new
intersection location.

Feature Definition Toggle Bar

QPQ No Feature Definition

AccuSnaps
toggled ON

Persist Snaps
toggled ON

X PFgdorory Myl

m view1, Desig INntersection
Persist Snap
to be formed

ORD Line

Enter End Point
Parameters: Distance 4

Reference
Elements

Intersection Snap

toggled ON

Persist Snaps are discussed in more detail in ZC.1 Persist Snaps.
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Civil Rules: Civil Rules relationships are automatically formed when ORD Tools are used.

For example, when the Single Offset Partial tool is used, the resulting Offset Element is dependent on the
selected Reference Element. The dependency relationship is listed in the top portion of the Properties '@
box when the “"Depends On” drop-down is expanded.
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Also shown in the Properties @i box are parameter values and settings relating to the Civil Rules
relationship. As shown above, the Transition Offset Rule drop-down controls position of the Offset
Element in relation to the Reference Element.

Also, when the Offset Element is selected, orange manipulator text is shown. Orange manipulator text
directly corresponds with Civil Rules shown in the Properties &1 box.
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12C.2 Civil Cell Creation - Overview

In placement of a Civil Cell, the User is prompted to select one or more Reference Elements. When
creating a Civil Cell, "Dummy” Reference Elements must be drawn to represent the elements to be
selected in placement the Civil Cell.

B View 1, Design SurvFt | — || (=] ||i:i|
Halasizl 1l ® O/0 ¢ e
"Dummy"” Reference Element
to represent the
Mainline Edge of Pavement

A

"Dummy"” Reference Element
to represent the
Approach Alignment

For a T-Intersection, the Mainline Corridor Edge of Pavement Line and the Approach Alignment will serve
as the Reference Elements.

NOTE: In placement of the Civil Cell, the Mainline Corridor Edge of Pavement Line is automatically
generated by the Corridor. The Approach Alignment must be manually drawn by the User.

For simplicity, "Dummy” Reference Elements are drawn as ORD Lines using the Line Between Points tool.
Even though the "Dummy” Reference Elements are idealized as Line elements, the Reference Element
selected in Civil Cell placement can be any configuration of linear elements. For example, in placement of
the Civil Cell, the selected Approach Alignment can be a Complex Element that contains both lines and
curves.

Also, as shown above, the "Dummy” Reference Elements are drawn perpendicularly to each other. In
placement of the Civil Cell, the intersection angle is inconsequential. The Civil Cell will mold to any
intersection angle, given the appropriate dependency relationships are established within the Civil Cell
geometry.

Vertical Geometry for the "Dummy” Reference Elements: The "Dummy” Reference Elements must
be assigned a "Dummy” Profile. The “Dummy” Profile is also inconsequential. In placement of the Civil
Cell, the Profile of the selected Reference Elements is used as the basis for the Civil Cell elements.

In the following workflow, the "Dummy” Reference Elements are assigned an arbitrary Profile using the
Profile By Constant Elevation tool. The elevation that the "Dummy” Profiles is inconsequential. However,
in the case of the T-Intersection, the Mainline Edge of Pavement and Approach Alignment should intersect
at the same elevation.
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Civil Cell Elements: All Elements that comprise the Civil Cell geometry must have dependency
relationships that trace back to the "Dummy” Reference Elements. This is primarily accomplished by using
ORD Tools that require the Reference Element to be selected to create a dependent element.

For example, the tools found in the Offset and Tapers drop-down and the Simple Arc (Arc Between
Elements) tool are commonly used create Horizontal Geometry elements for the Civil Cell.

The tools found in the Element Profiles drop-down are commonly used to create Vertical Geometry
elements for the Civil Cell elements.
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The graphic below shows the dependency relationships for the T-intersection. All horizontal Civil Cell
elements are directly or indirectly dependent to the "Dummy” Reference Elements:
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Single Offset Partial tool and dependent
on the Mainline Edge of Pavement.

Use a 0.00 foot Offset value to place
directly on top of the Reference Element.

Edge Lines created with
the Single Offset Partial
tool and dependent on the
Approach Alighment.

When setting the Start and End Point for
the Offset, use a Persist Snap at the
intersection of the Returns and
Mainline Edge of Pavement.

Returns created with the
Simple Arc tool and dependent
on the Mainline Edge of
Pavement and Edge Lines.

Back Match Line manually
drawn with an ORD Line. The
Start Point and End Point must

be Persist Snapped to the
End Points of the Edge Lines.
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12C.3 Draw the "Dummy” Reference Elements

The first step in Civil Cell creation is to draw the "Dummy” Reference Elements. The "Dummy” Reference
Elements correspond with Reference Elements to be selected when placing the Civil Cell. In this case, the
Mainline Edge of Pavement and Approach Alignment are drawn as a "Dummy” Reference Elements.

For simplicity, the "Dummy” Reference Elements are drawn and conceptualized as ORD Lines. Even
though the "Dummy” References are drawn as Lines, they will adjust to whatever geometry is selected in
placement of the Civil Cell.

Using the Line Between Points tool, draw the approximate geometry of the "Dummy” Reference
Elements.

NOTE: The Feature Definition assigned to the "Dummy” Refence Elements is inconsequential.

o Assign the "Dummy” Reference Elements to the "No Feature Definition” setting. Elements that
comprise the actual Civil Cell geometry should ALWAYS be assigned an appropriate Feature
Definition. Placing the "Dummy” Reference Elements to the “"No Feature Definition” setting allows
the "Dummy” elements to be easily distinguished from the Civil Cell geometry elements.

EJ OpenRoads Modeling v VB k4 B« - f — ) k CE fou E s

Home Terrain Geometry Site Corridors Model Detailing Drawing Production Drawing Annotate U
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Dummy Reference Element Line From Element ,

to represent the 7~ Chamfer Between Points
Mainline Edge of Pavement

Draw the
"Dummy" Reference Elements

Dummy Reference Element with the Line Between Points
to represent the

Approach Alignment

See TIP* below

TIP*: The "Dummy” Reference Elements should NOT have dependencies to each other. Do NOT Persist
Snap the "Dummy” Lines together. Do NOT offset a "Dummy” Line to create a different "Dummy” Line. In
the case of the T-intersection shown above, the Approach Alignment should extend past the Mainline
Edge of Pavement as to NOT form a Persist Snap dependency.
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Create Vertical Profiles for the "Dummy” Reference Elements: The "Dummy” Reference Elements
must contain an active Profile for 3D Modeling purposes.

NOTE: 1t is possible to create 2D Civil Cells that rely ONLY on horizontal dependency relationships.
If that is the desire, then it is unnecessary to draw a Profile for the "Dummy” Reference Elements.

The Profile given to the "Dummy” Reference Elements is arbitrary. In actual placement of the Civil Cell,
the Profile of the selected Reference Element is used.

Use the Profile By Constant Elevation tool to assign an arbitrary Profile to the "Dummy” Lines.
o TIP: This tool is discussed in more detail in ZF.5.b Profile By Constant Elevation.

In this case, the "Dummy” Lines are assigned a constant Profile Elevation of 10.0000 feet.
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Name "Dummy" Profile
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In separate View Windows, open the 2D Design Model 21 and 3D Design Model %: Watch and
analyze the progress of the Civil Cell model as it is being built by opening a View window that displays the

3D Design Model .

o Right-Click anywhere in the View window and select View Control 2 > Views Plan/3D.

.| 4

lView1,D.esignSurvl ZD Desigﬂ Model .._]

=~ & e
8E| = Tt

=

| R

Right-Click
and select
2 Views/3D

View Control y 0

&~ Slif- 1l @®

seeewa

3D Design Model &

) -

1 View

2 Views Plan/3D

2 Views Plan/xs S
2 Views Plan/Profile

2 Views Plan/Superelevation

3 Views Plan/Superelevation/XS

.o

NOTE: If creating a Civil Cell from a new ORD File, then the 3D Design Model % is ONLY available after
the 2D “"Dummy” Lines are assigned an active Profile (i.e., with the Constant Profile By Elevation tool).
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12C.4 Draw the Horizontal and Vertical Geometry for the Civil Cell

All Civil Cells geometry must be directly or indirectly dependent to the "Dummy” Reference Elements.

WARNING*: When creating Civil Cells, all elements should be assigned an appropriate Feature
Definition and Name. Both the Feature Definition and Name help other Users understand the
construction of the Civil Cell in placement, modification, and analysis.

Approach Alignment Element — Horizontal Geometry: In the case of T-intersection, an Offset
Alighment Element (shown in red below) must be created directly atop of the Approach Alignment
“Dummy” Line. Use the Single Offset Partial tool with the offset set to 0.0000 feet. The Start Point of the
Offset Element is Persist Snapped to the intersection of the two "Dummy” Reference Lines. The End
Point is Persist Snapped to the end point of the Approach Alignment.

Use the Single Offset Partial tool to place an Offset Approach Alignment Element directly atop of
the Approach Alignment. This tool is discussed in ZD.3.b Single Offset Partial.

o Use an Offset value of 0.0000 feet.

Use an Intersection Persist Snap to snap the start point of the Offset Alignment Element at the

intersection of the two "Dummy” Reference Elements

Use a Key-Point Persist Snap to snap the end point to the End Point of the "Dummy” Lines.

ﬂ OpenRoads Modeling v M8 (3] BT « - "' — ] * L=} ¥oa E b
Home Terrain Geometry Corridors Model Detailing Drawing Production Drawing Annotate u
Q, Z Import/Export - - 1 Offsets and Tapers
= k‘ # Do Use the b Al ey - ~
Elemant Design Elemen S | Off t P t | Point 4 Single Offset Entire Element Complex
© | Selection ... *  #@ Standards ~ ingle tosoe| artia ™ 7 Single Offset Partial seometry ¥
Brimary) Selection & I Variable Offset Taper
B View 1, Design SurvFt EI‘E 4. Ratio Offset Taper
G-~ 4 BRLPCHNER S &
| Parameters ~
~ Offset
¥ Use Spiral Transitions 1
Start Parameters - <Alt> Lock To Mirror |:|
= Start
PerSISt sna_p the & |Parameters-Offset- | DI 4p Remove Offset Rule  []
'E)ffset St?'l‘t Point to_the Distance N
Dummy" Intersection. Lock ToStar 0
D Start Distance
Use an Intersection Snap. Sett tt{w}eo%f;saeft vatlue Lock ToEnd 0
0 U. ceL. [ End Distance
Persist Snap the O Length
Offset End Point to the Feature -
Approach Alignment end. Feature Definition
Narme
Use a Key-Point Snap. |
WARNING*;
" — Assign ALL Civil Cell geometry a
© L) inition an .
D -~ /®@ @ Feature Definition and Name

|Key-Point Shap | Intersection Snap I

NOTE: The Approach Alignment element created in this step could be a simple ORD Line. However, the
Single Offset Partial tool is more flexible. In placement of the Civil Cell, the selected Reference Element
may be a Complex Element that contains both lines and curves. The Offset tool will mimic whatever

geometry is selected for the Reference Element.
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Approach Alignment Element - Vertical Geometry: Similar to the horizontal geometry, the Profile for
the Alignment Element (red) line should exactly match the Profile for the "Dummy” Line. This is
accomplished by using the Profile By Vertical Offset from Element tool with the Vertical Offset value set to
0.0000 feet. Using this tool, the profile of the Offset Element and Approach Alignment are linked.

Use the Profile By Vertical Offset From Element tool. This tool is discussed in ZF.5.f Profile By
Vertical Offset From Element.

Select the Approach Alignment Element as the “Locate Plan Element to Profile”.
o Select the "Dummy” Reference Element as the “Locate Reference Element”.
Set the Vertical Offset Value to 0.0000 feet.

IMPORTANT: CHECK the “Lock to Start” and “Lock to End” boxes in the Dialogue Box. This
ensures that the entire Alignment Element is profiled.

ﬂ OpenRoads Modeling v (8~ HE [ e - £ ko S @ -
Home Terrain Geometry Site Corridors Model Detailing Drawing Production Drawing Annotate Utilities Collaborate
o} p ﬂ , I Offsets and Tapers ~ / EH Open Profile Model ; 1 [~ Chr
L . "/ B3]
E| v ol . A Reverse Curves v o7, Set Active Profile X B3
Lines  Arcs  Point M = = == Curves = Element Modify  Complex Transform
| v - v =) Spirals ¥ USE the v Profiles » v Geometry *
Primary Horizontal Profile By Vertical Offset Quick Profile Transition
From Element tool ! ile By Constant Elevation
B View 1, Design SurvFt =S & Profile By Slope From Paint

==
13k 4 P RPN FE &% XAV A

Ll

@F

y Slope From Element

Variable Slope From Element

%
Locate Reference Element

5
=

=

[=¢ Profile By Vertical Offset From Element
®!  Profile By 3D Element B

_

B profile..  — X

Parameters ~

Slope Style Constant ™
Vertical Offset |0.0000

Range ~

Q
k Vertical Offset
& |Parameters Vertical Offset | 0.0000|

3
Locate Plan Element To Profile

Lock To Start
Start Distance  0.0000'
Lock To End

End Distance  563.0405'

IMPORTANT: CHECK the
Lock to Start and Lock to End

Feature ~

Feature Definition |Baseline ~

boxes

Name Align Offset Profile
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Pavement Edge Lines - Horizontal Geometry: Use the Single Offset Partial tool to create the
Pavement Edge Lines (shown in yellow below) by offsetting the Approach Alignment.

Use the Single Offset Partial tool to offset the Approach Alignment (shown in red below) and
create the Pavement Edge Lines. This tool is discussed in ZD.3.b Single Offset Partial.

In this case an Offset value of 12.0000 feet is used. See NOTE: below

Place the Start Point in any location near to the "Dummy” Lines intersection. The Start Point is
inconsequential because in later steps the Approach Returns arc element will fillet and trim

o down the length.

Use a Key-Point Persist Snap to snap the end point to the End Point of the Approach Alignment
(red line).

WARNING*: Do NOT use the Mirror option to create the opposite Pavement Edge Line. The
Persist Snap will ONLY form between the first Pavement Edge Line and NOT apply to the mirrored
Pavement Edge Line. Reuse this tool to create the opposite Pavement Edge Line.

NOTE: The Offset value is inconsequential. After the Civil Cell is placed, the Offset value can be modified
to any width value.

EJ OpenRoads Modeling v g~ HE D e 2 k& S @ -

Home Terrain Geometry J Corridors Model Detailing Drawing Production Drawing Annotate U
Q * @ < Import/Export — — y LI Offsetsand Tapers » .7
N ~ Element . Design Elemen Si Use the i} P;nt _V~ Single Offset Entire Element e
61 saoceon 1+ % sndaras - | SiNgle Offset Partial YT Single Offset Partal ST
Primary Selection Gen tOOl

<1 Variable Offset Taper
X

B View 1, Design SurvFt E@ - Ratio Offset Taper
@i~ 4 BRLONHDNEE 5K

Set an Offset value

Parameters

Offset:

Place the Start Point WARNING *: eeSprelTrnettens g

n any_ locatlon_near the DO NOT use the Remove Offset Rule [
intersection Mirror option. Distance -~

Lock To Start 1]
I:‘ Start Distance

- - Lock To End ]
Persist Snap the End Point [] End Distance
to the [ Lengtn
Approach Alignment end. Feature -
R Feature Definition
Use a KeY'Pc’lnt Snap End Parameters - <Alt> Lock To End Name

Distance:End Distance 4 ‘

Snap Mode

[=]
X2  V4OIoTad: ¢ WARNING:

Assign ALL Civil Cell geometry a
Feature Definition and Name.

Key-Point Snap
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Pavement Edge Lines — Vertical Geometry: Use the Profile By Variable Slope from Element to project
the profile of the Approach Alignment (red) on to the Pavement Edge Lines (yellow). In this case, the

Approach Alignment profile is projected downwards at a -2.0000% to form a crown in the pavement

surface.

@>

Use the Profile By Variable Slope from Element tool. This tool is discussed in [ZF.5.e Profile By

Variable Slope From Element.

Select the Pavement Edge Lines as the “Elements to Profile”.

Select the Approach Alignment (red line) as the “Reference Element”.

Specify a projection Slope. In this case, -2.0000% is used. TIP: Use a negative slope value to

project the Approach Alignment downwards.

NOTE: The projection Slope value is inconsequential. After the Civil Cell is placed, the projection Slope
value can be changed to any value.

EJ OpenRoads Modeling v | Vg~ (=] |:-I e~ 5" — | * L5 o E s
Home Terrain Geometry Site Carridars Model Detailing Drawing Production Drawing Annotate Utilities Collaborate
Q - ﬂ , - Offsets and Tapers ~ \f) / EB Open Profile Model _ N 3 I~ Iy 4
- [ >
v | ¥ X Reverse Curves v i &% Set Active Profile , - 57
Lines Arcs Point Modify  Complex Lines Curves  Element Modify  Complex Transform
L E| v v 2. Spirals * v Geometry ~ |~ Profile Creation ~ v v Profiles » v Geometry *
Primary Harizontal n Vertical UL Quick Profile Transition
z . .
> Profile By Constant Elevation
B View 1, Design SurvFt Use the w 2, Design i

JE profile..  —
Parameters

Point Selection

Profile Adjustment  None =2

Vertical Offset
Slope

Feature

Feature Definition

Name

vty L @ 00 ¢y 5 =r=| Profile By Variable Slope

From Element tool

Locate Reference Element
Locate First Element To Profile

Al =2

0.0000
-2.00%

Define Profile By Slope From Point

Profile By Slope From Element

Profile By Variable Slope From Element

Profile By Vertical Offset From Element

Profile By 3D Element

k Locate Next Element To Profile -
Reset To Complete

Edge of pavemi >

Edge Profile 1|

Slope

& Parameters Slope |-2 00%)

Pavement Edges

S appear in the

3D Design Model i
— after a Profile is assigned

v

= |5 W S @
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Approach Returns - Horizontal Geometry: Use the Simple Arc (Arc Between Elements) to create a
circular fillet between the Pavement Edge Lines and the Mainline Pavement Edge ("Dummy”
Reference Element).

Use the Simple Arc (Arc Between Elements) tool. This tool is discussed in ZD.1.b.vi(a) Simple
Arc.

Select the Pavement Edge Lines as the “First Element”.

Select the Mainline Pavement Edge ("Dummy” Reference Element) as the “"Second
Element”.

Specify a Radius value. NOTE: The radii value is inconsequential and can be changed after the
Civil Cell is placed.

Use the Back option to Trim/Extend the Pavement Edge Line. WARNING: Do NOT Trim the
“Dummy” Reference Element.

EJ OpenRoads Modeling * Mg~ ] B e - 5? — | k LS| ] E s
Home Terrain Geometry Site Corridors Model Detailing Drawing Production Drawing Annotate Utilities Collaborate
() Z Import/Export ~ v o 7 - . _3 Offsets and Tapers ~ ' EE Open Profile Model
Q * - port/Exp ¥ Z ﬂ @ p 7 p p
v v, Design Elements ~ _' . - B —1 Reverse Curves A o Set Active Profile
Element ... . Civil Reports Lines = Arcs Point Modify  Complex
L= Selection ... * ~& Standards ~ Toggles - E E ~ E 2, Spirals ~ E Geometry v | Profile Creation ~
Primary Selection General Tools O Circle
[~ Arc Between Points Use the
WARNING: Do NOT Trim the e o Element -
m Vied o " Ref I Simple Arc
Dummy"” Reference Element .
Arc Between Arcs tOOl
= 1" I s P+ RS —L—JL 1T o5 (..
Arc From Element L
Arc Between Elements » 1 Simple Arc
Complex Transition between Any element and Arc " spiral Arc Spiligl

N
Locate Second Element <Alt= to Pick <L Taper Arc Taper

Components of Complex 3 Center Arc

A
N
Q . 3 & 2 Center Arc
oS, — X
& Arc Between Elements
Parameters ~
Trim/Extend b
o Locate First Element <Alt= to Pick i Back
i | Een@ o Components of Complex Radius 20.0000
Parameters:Trim/Extend | Back| b Loop D
Feature ~
Feature Definition Edge of pavemi ™
Name Approach Return 1|
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Approach Returns - Vertical Geometry:

OPTION 1: Use the Quick Profile Transition tool to automatically create Profiles for the Approach Returns.
The Quick Profile Transition tool is specifically designed to profile a Simple Arc element created between
two Lines that contain active Profiles.

This tool works by selecting a horizontal Approach Return element. This tool analyzes the dependent
elements to automatically draw the arc Profile.

Use the Quick Profile Transition tool. This tool is discussed in ZF.5.a Quick Profile Transition.
o Select the Approach Return as the “Locate What To Define”.

Select Parabolic as the “"Quick Transition Method”.

ﬂ OpenRoads Modeling v M8 H |:-l o« ~ f = * L= ‘{.Aﬂ s

Home Terrain Geometry Site Corridors. Model Detailing Drawing Production Drawing Annotate Utilities Collaborate View FLH_Menu Help

a () Z_ Import/Export ~ Xy h i ¥~ Offsets and Tapers ~ EE Open Profile Model o ~ [ 4
LR 2 ¢ - IO TP VA - ¢

Design Elements ~ '_ ) ) ) A Reverse Curves ~ : + Set Active Profile
Element ... Civil Reports Lines Arcs Point Modify

i ) Element Modify = Complex Transform
LiE| Selection . ¥ | 8 Standards v Toggles ~ w7 2 Spirals ¥ Use the Profiles ¥ v Geometry ~
Primary Selection General Tools Horizontal Quick Profile Transition L. uick Profile Transition
) ) — tool ¥ Profile By Constant Elevation
H View 1, Design SurvFt u View 2, DelTgn SUMr =30 'S Define Profile By Slope From Point
-4 PROCODES S| Selectan - ik L @ LPCAD[ @,
Approach a5 . A it CE ) § i |=  Profile By Slope From Element

Return [$  Profile By Variable Slope From Element
[=¢  Profile By Vertical Offset From Element
%% Profile By 3D Element

@
L
Locate What To Define

J"' Quick Profil..  — X Quick Transition Methad

Parameters:Quick Transition Method ’arabcl\d ™
Parameters ~

Quick Transition Method

Feature ~

Feature Definition Edge of pavement o
Name Return Profile 1| B View 8, Profile -
| L

Approach Return

Profile Model EB [s —
Sae Mainline
- Pavement Edge
elevation
Approach
Pavement Edge [
elevation
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OPTION 2: Manually draw the profile using Profile Lines and Curve tools. For the Profile elements to be
dynamic, use Persist Snaps in conjunction with the Profile Intersection Point tool.

As shown below, Profile Intersection Points (pink dots) mark the elevation and position of the Mainline
Pavement Edge and Approach Pavement Edge. When drawing Profile Lines and Curves, place Persist
Snaps on the Profile Intersection Points.

Profile Intersection Points are dynamic. If the intersection locations are changed (i.e., by changing the
radius of the Approach Return), then the Profile Intersection Points will move to accommodate the new
elevations. Elements that are Persist Snapped to the Profile Intersection Points will also move.

IMPORTANT: Use the Origin Point snap type when snapping to the Profile Intersection Point. Other
shap types (i.e., Key-Point Snap or Nearest Snap) will NOT form a dynamic Persist Snap relationship to
the Profile Intersection Point.

Open the Profile Model EE for the Approach Return in a different View window.
Use the Profile Intersection Point tool. This tool is discussed in ZF.4.f Profile Intersection Point.
o Select the Approach Return as the “Element to Show Intersection”.

Select the Mainline Pavement Edge ("Dummy” Reference Element) and the Approach
Pavement Edge as the “Elements which Intersects”.

| : = 3
KJ OpenRoads Modeling v MY H |5-l e~ f = k LS| Sas ﬂ v
Home Terrain Geometry Site Corridors Meodel Detailing Drawing Production Drawing Annotate Utilities Collaborate View FLt
a * £ Z_ Import/Export ~ b S P g . —* Offsets and Tapers ~ \f) fj HH Open Profile Model
. 7 b
- 2 Design Elements + _' A i ) A Reverse Curves ~ o Set Active Profile
Element ... . Civil Reports Lines Arcs Point Modify  Complex Lines Curves
L E| Selection i.. ¥ ~# Standards v Toggles » v v v v 2/ Spirals * v Geometry » | £¥ Profile Creation ~ 7 ~
Primary Selection General Tools Horizontal I; Profile From Surface
# Quick Profile From Surface
u = || =] "E3 ]

[* Project Profile To Element

TGk L PROCHNFEE ST Use the

Profile Intersection Point foct Fromie Range To Bement
tool l Progict Extended Profile

‘ /Y Profile Intersection Point h

Locate Element For Next k

Intersection - Reset To Complete

=) ]

Locate Element to Show
Intersection

4 Mainline
Locate Element Which Intersects p .__ Pavement Edge
elevation

Profile
Intersection Point
(pink dot)

Approach
Pavement Edge [
elevation i
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As shown below, the Profile Line Between Points tool is used to snap the Start Point to the Profile

Intersection Point using an Origin Point snap.

EJ OpenRoads Modeling v VBT H |:r=I o« - ;“ — | k & | 2 g E s
Home Terrain Geometry Site Corridors Model Detailing Drawing Production Drawing Annotate Ut
Q 2 . - Offsets and T; v EH Open Profile Model | -
r “ ﬂ Y =z Reverse Curv I'JI J ve Profile —~ L : !'
- = - -
Lines Arcs Point Use the Profile Line Lines Curves Element Modify Cc
L E| v v v = Spirals lon ~ v v Profiles = v Geo

Between Points tool

Primary Horizontal

L=13 9

R 00

Enter End Point
& Parameters-Slope

Persist Snap the
Start Point to the
Profile Intersection Point.

Use an Origin Snap.

B View 3, Profile - Edge of pavement? E@

| A

Enter a
Length and
Slope Value

[~ Profile Line Between Points I}
Profile Line To Element 5
Profile Line Between Elements

Profile Line From Element »

a’b.

Parameters ~
Length
Slope

Feature ~
Feature Definition
Name

TIP: In the Dialogue Box, enter a Length and Slope for the Line. When the Length and Slope boxes are
CHECKED, then Civil Rules are created to maintain the Length and Slope values if the Profile Intersection
Point is to move. In the graphic above, the Profile Line will ALWAYS be 10 feet in length and set at 1.00%
slope if the Profile Intersection Point was to move because the Length and Slope boxes are CHECKED.
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Repeat the same procedure to create a Profile Line from the other Profile Intersection Point.

For this Profile Line at the end of the Profile Model, Profile Model EE begin by placing Start Point at the
Profile Intersection Point. Draw the Profile Line from right to left.

EJ OpenRoads Modeling v | MB Y H |:|'-I Iy o« ~ f —]| * BE N & %';_:“:JE s
Home Terrain Geometry Site Corridors Model Detailing Drawing Production Drawing Annotate Ut
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Use the Profile Line
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& Between Points tool [ Profile Line Between Points
T 7 =N e Profile Line To Element L4
Parameters N
Length 10,0000 H % E I:I'_E _t@ ko l,_/‘;: A f Profile Line Between Elements
Slope 1 D-D°/ O Profile Line From Element >
Feature ~
Feature Definition
Name Enter End Paint
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Connect the two lines. This can be accomplished by drawing an additional line, that is Persist Snapped
to the adjacent lines.
EJ OpenRoads Modeling v Vg~ kd kB f —] k 8= N = & ﬂ s Pl

Home Terrain Geometry Site Corridors Model Detailing Drawing Production Drawing Annotate Ut
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LE| v v =/ Spira Use the v v v Profiles » v Geo
Primary Ho| Profile Line Between Points sl proile Line Between Points N

tOOl Profile Line To Element 8
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Profile Line Between Elements

Prafile Line From Element L
a’?a
Parameters ~
Enter End Point D Length 10.8808
Parameters:Length 7] Slope 040%
Feature ~
Feature Definition Edge of pavemi
Name Edge of pavement

Persist Snap the
Start and End Points to the
Adjacent Lines

Use an Key-Point Snap.

Alternatively, use the Profile Reverse Transition tool to create a sag/crest curve between the adjacent
lines. Persist Snap the begin and end of the Profile Reverse Transition element to the adjacent lines.
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Use the Profile Complex By Elements tool to combine all individual Profile elements into a single Complex

Element. Then, active the Complex Element.

WARNING: Assign the Complex Element a Feature Definition and Name.

- P = o = . - 4
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Simple Profile By Pl
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TIP*: Test the dynamic Profile by
changing the Radius of the
Approach Return elements.

Observe the effects in the

[az ~

ur View 2, Design SurvFt-3D
| RPLRLRALCENATI

RBESESW&E

N>

Profile Model and 3D Design Model

TIP*: After creating the Approach Return Profile, test the dynamic Profile. In the 2D Design Model <1,
select an Approach Return element and change its radius. Observe the dynamic effects in the Profile

Model BE and 3D Design Model .

If the Approach Return Profile was created with the appropriate Persist Snaps and Civil Rules, then the

Profile will dynamically adjust.
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Also, test the dynamic geometry by changing the Offset Value for the Pavement Edge Lines. Initially,
when a Pavement Edge Line is selected, the Offset values (manipulator text) are shown in gray and

locked. Right-Click on the gray text to unlock it and turn it orange. When the manipulator text is orange,
the Offset values can be changed.

BACKGROUND INFORMATION: After the Approach Return is created with the Simple Arc tool, the
Pavement Edge Line is trimmed. The trimming operation causes the original Pavement Edge Line
element to be covered up by an Interval element. The original Pavement Edge Line element is NOT
deleted, it is simply underneath the Interval element. The original Pavement Edge Line element is shown
in the Properties @4 box by expanding the “"Depends On” drop-down.
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Front Match Line - Horizontal Geometry: Use the Single Offset Partial tool to create the Front Match
Line from the Mainline Pavement Edge ("Dummy” Reference Element). Use an Offset value of 0.0000.
The Start and End Point must be Persist Snapped to the intersection of the "Dummy” Reference Element
and Approach Returns.

Use the Single Offset Partial tool to place the Front Match Line directly on top of the Mainline
Pavement Edge ("Dummy” Reference Element). This tool is discussed in ZD.3.b Single Offset
Partial.

o Use an Offset value of 0.0000 feet.

Use an Intersection Persist Snap to snap the Start and End points to the intersection of the of
the "Dummy” Reference Element and Approach Returns.

Use the
EJ OpenRoads Modeling v M3~ HE e o Single Offset Partial
. - - . s tOOl Drawing Annotate u
Q Persist S']ap the St.art POIn.t a ﬂ I Offsets and Tapers » f")
— | and End Point to the intersection ‘ S o
Df the IIDummY” Line and < Lines  Arcs oint | == Single Offset Entire Element _Complex
Approach Returns ’ i Single Offset Partial Feometry -
L. Variable Offset Taper
3. Ratio Offset Taper
| &
- Parameters A~ 5
Start Parameters - <Alt> Lock To End Parameters - <Alt> Lock To End [ offtse
Start Distance:End Distance 9P Use Spiral Transitions [
& Parameters:Offset: | MITIIN Mirror ]
Remove Offset Rule D
SEIECt the Distance ~
Mainline Edge Lock To Star ]
of Pavement [] Start Distance 525302
("Dummy" Line) Lock To End ]
D End Distance
[J Lengtn
Feature ~
IInterseCtlon Snap Feature Definition

VA T

MName Front Match Line

NOTE: In this step, the Single Offset Partial tool is used instead of the Line Between Points tool. The
Single Offset Partial tool is preferred because it will mimic the exact geometry of the Mainline Pavement
Edge during placement of the Civil Cell. For example, if the selected Mainline Pavement Edge was on a
curve, then the Front Match Line will be created as a circular element.

12-29



Front Match Line - Vertical Geometry: The Profile for the Front Match Line should exactly match the
“Dummy” Line profile. This is ensured by using the Profile By Vertical Offset from Element tool with the

Vertical Offset value set to 0.0000 feet. Using this tool, the profile of the Front Match Line and "Dummy”
Line are linked.

Use the Profile By Vertical Offset From Element tool.
Select the Front Match Line as the “Locate Plan Element to Profile”.

o Select the "Dummy” Reference Element as the “Locate Reference Element”.

Set the Vertical Offset Value to 0.0000 feet.

IMPORTANT: CHECK the “Lock to Start” and “Lock to End” boxes in the Dialogue Box. This
ensures that the entire Front Match Line is profiled.

&4 OpenRoadsModeling ~ (8 T HE B « - 4 £ & k & 268 - PLZ.dgn [2D - V8 DGN] -
Home Terrain Geometry Site Corridors Model Detailing Drawing Production Drawing Annotate Utilities Collaborate
q 7 . Offsets and Tapers ~ /)’ EE Open Profile Model _—— = Ch»
S /S A<= _ rotte Model | - L 5 Y A
v ; i _A_ Reverse Curves v oo Set Active Profile X v
Lines Arcs Point Mo Curves Element Modify  Complex
LBl = ~ * = Spirals " Use the = Profiles = v Geometry »

Primary Horizontal Profile By Vertical Offset .
From Element tool R :

Transform

uick Profile Transition

By Constant Elevation

=)

ofile By Slope From Point 1

- )_H_v 1l @®@eLC & Define

LB

A7

|=  Profile BY Slope From Element
|=  Profile ariable Slope From Element
Locate Plan Element To Profile Locate Reference Element [+ Profile By Vertical Offset From Element
| & |®%  Profile By 3D Element
Parameters ~
Slope Style Constant ™
Vertical Offset (0.0000
Slope Style
Range A Parameters: Slope Style Constan{ b

Lock To Start
Start Distance | 0.0

Lock To End

Vertical Offset
8| Parameters:Vertical Offset 0.0000|

IMPORTANT: CHECK the
Lock to Start and Lock to End
boxes

End Distance

205.1064'

Feature A

Feature Definition |Edge of pavement |~
Name Front Match Line Profile
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Back Match Line - Horizontal Geometry: Use the Line Between Points tool to create the Back
Line. To create the Line element, Persist Snap to the End Points of the Pavement Edge Lines.

Use the Line Between Points tool.

Persist Snap to the End Points of the Pavement Edge Lines.

Ej OpenRoads Modeling v VB~ HE B « -+ 85 .- 8=| o @ -

Match

Home Terrain Geometry Site Corridors Madel Detailing Drawing Production Drawing Annotate

() Z Import/Export ~ v A . 1V Offsets and Tapers =
aQ * 2 port/Exp ¥y & ‘ ﬂ @ p 7

- Design Elements ~ A Reverse Curves v

o

Element ... - Bangrts Lines Arcs Point Modify  Complex
GE| Salection .. Use the i v v =/ Spirals & Geometry »
Primary Selection Line Between Points P Line Between Points N ‘ontal
tool — Line To Element »
R Line Between Arcs
Line From Element ’
Chamfer Between Points
4% Line — X
Parameters ~
[] Distance 105480 |
Persist Snap to the [ Line Direction [N90°00100"E |
Pavement Edge Lines. Feature ~
Feature Definition |Edge of pavement| ™ |
Use the Key-Point snap. Name [Back Match Lin |

Enter End Paint
Parameters Distance | ERITI0LY 4

N
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Back Match Line - Vertical Geometry: The Profile for the Back Match Line is dependent on the
elevations of the Pavement Edge Lines and Approach Alignment. Use the Profile Intersection Point
tool to project the elevations of the Pavement Edge Lines and Approach Alignment into the Profile Model
EE of the Back Match Line

Open the Profile Model EE for the Back Match Line in a different View window.
Use the Profile Intersection Point tool.
o Select the Back Match Line as the “Element to Show Intersection”.

Select the Pavement Edge Lines and Approach Alignment as the “"Elements which
Intersects”.

KJ OpenRoads Modeling v Ve Y H |5-. b« -~ ‘? = k = N E =
Home Terrain Geometry Site Corridors Model Detailing Drawing Production Draw

a E ., F Offsets and Tapers = / BB Open Profile Model
avdR. 7 > [~

v i B —+_ Reverse Curves « i o Set Active Profile _
Lines Arcs Point Modify ~ Complex Lines Curves

L E| v v 2/ Spirals * v Geometry * /¥ Profile Creation v v v
Primary Horizontal I; Profile From Surface

Quick Profile From Surface
B[S
[-¥

Project Profile To Element

B View 1, Design USE the
&~ 2% - | Profile Intersection Point

-

[} Project Profile Range To Element

tool
1 Project Extended Profile {Back Match LinelL
/' Profile Intersection Point 9 Profile Model 583} @
EAECAY PPl S ) [= 1= o[ b BE| e

L = 30.0000

Approach Alignment
elevation

c}k r.e
Locate Element For Next 11.6
Intersection - Reset To Complete 1.4

1.2

k‘ Locate Element For Next 1.0
Intersection - Reset To Complete -

Locate Element to Show

Locate Element Which Intersects

N
o
[

Pavement Edge Lines

Intersection

elevation
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Use the Profile Complex By PI tool to draw a Profile element for the Back Match Line. When using this

tool, set the Curve Length to 0.000 to create a sharp deflection point between the adjacent line
segments.

Use the Profile Complex By PI tool.
o Set the Curve Length to 0.0000.

Persist Snap to the Profile Projection Points. Use the Origin Point snap type when snapping to
the Profile Projection Points.

&4 OpenRoadsModeling ~+ B T HE B« -+ £ 2 M c G @ - PLZ.dgn [2D - V& DGN] - OpenRoa
Home Terrain Geometry Site Corridors Model Detaili hnnotate Utilities Collaborate View
i Use the ,
a ) ﬂ @ i Offsets and Tapers * 3 ff H Profile Complex By PI : I l:;? T
" Llines Arcs Point %ReverseCurves' Modify  Complex - tool dify =~ Complex Trans]zorm Simplify
[ v v v 2 Spirals v v Geometry v v Geometry v Geometry
Primary Horizontal Ve |~ Profile Complex By Elements
' Complex Ele... - X X §
2 Set the Curve Length é P /A¢  Profile Complex By PI
' to 0.0000. Parameters ” Ft_(;D@""O A/ Simple Profile By PI
A = [] Vertical Curve Parameter (0.000 P e ‘: ‘0_1 SB { Define Profile By Best Fit
[ curve Length 0.0000
[ Slope 382% ' Profile Reverse Transition
Vertical Curve Type Parabola v Profile Offset Transition
Feature ~
Feature Definition Edge of paveme ™
. Name Back Match Profile
Persist Snap to the | -
N Profile Projection Points. - - I ,
5 ] Activate the Profile
- ) for display in the
Use the Origin Point snap. .
9 P 3D Design Model s .
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12C.5 Create the Terrain Model and Surface Template

A Terrain Model and Surface Template is used to model the pavement surface of the approach.

For more information on Terrain Models and Surface Template creation, see 11A.2 Surface Template and
Terrain Models — Process Overview.

W View 1, Design SurvFt E@
- L BRLOCHNDIES 5%

Terrain Model
Boundary Elements Approach Alighment (red)
(yellow) used as a Break Line.

Creating the Terrain Model:

From the Ribbon, select the From Elements tool:
[OpenRoads Modeling - Terrain - Create].

Set the Feature Type to Boundary.

Select the Boundary Elements (shown in pink below).

;‘] OpenRoads Modeling * Mg H k[ £ = koo =@ -
Home Terrain Geometry Site Corridg Model Detailing Drawing Production Drawing Annotate Utilitiv
a * & From File A Ay 4 Add Features ¥ Edit Model li;P
v 22| From Graphical Filter ~ ove Features i3 Edit Complex Model L
SEe‘\eeTt?SE - : q From tEczglrnents nge Feature Type }E Boundary Options = Transform
Primary Selection 2 Create Edit
® View1,DesignSunft Set the Feature Type | = [E (&3
E-alii- 4 LLLPATHN to Boundary J Ceate T, — »
Parameters ~
Feature Type
Edge Method
Feature A
Feature Definition
Neme

WARNING: Set a
Feature Definition and Name
for the Terrain Model

Select the
Boundary Elements

Locate Next Element To Add -
Reset When Done
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Add the Approach Alignment to the Terrain Model as a Break Line:

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

Select the Terrain Model. NOTE: The Terrain Model can be directly selected from the 3D

Design Model .
Set the Feature Type to Break Line.

Select the Approach Alignment as the Break Line.

EJ OpenRoads Modeling > Mg~ HE R« - L= @ -

File Home Terrain Geometry Site Corridors Model Detailing Drawing Production Draw|
= - Add Features

& k 3 B FromFile ﬁ!ﬁ“ @ }“}1 A3 Add Features I cait tool

v 22| From Graphical Filter v © -9 = T £ Remove Fea res Iy Edit Sompreemen
Element ... Additional  Topo Active Transform

| Selection et ¥ 333 From Elements Methods *  Import = v </ Change Feature Type Fa) Boundary Options v

Primary Selection Create Edit

. = =R uf View 2, Design SurvFt-3D =R %"

- L PEPCEHDET ST = oliEe] & B PRCAD N RES GHVNT:

Select the
Approach Alignment Locate Element To Add
as the Break Line

&

Terrain Model |Approach Surface

Fealure Type

Set the Feature Type

h Locate Terrain Model To Add
Parameters ~ Select the Elements
Terrain Model

to Break Line |

TIP: Ensure the Terrain Model is triangulating correctly by changing the Feature Definition to

Design_Triangles.

w View 2, Design SurvFt-3D EI@ l

G- A PLOCNN HRBES SV

@] Properties -

4 & Terrain Model: Approach Surface
> Xz Calculated Features

> ™y Source Features

pad

. I

change the Feature Definition to
Design_Triangles.

General

Information

Edge Method

Calculated Features Display
Source Features Display

Feature

Feature Name  Approach Surface

Extended

Design_Triangles| k
TIP: Select the Terrain Model and _/

: MK S SIK S SIK
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Create the Surface Template for the Terrain Model: A Surface Template is applied to the Terrain

Model to represent the pavement section.

Before using the Apply Surface Template tool, open the Template Editor and create a Surface Template

using the appropriate pavement section depths.

NOTE: The creation and editing of Surface Templates is discussed in BH = 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

Open the Template Editor with the Create Template tool:
o [OpenRoads Modeling > Corridors - Create].

Create a new Surface Template.

EJ OpenRoads Modeling ~ (8~ H l:r' !._ - v f (=3 * O E| & ’Q"ﬂﬂ s

Home Terrain Geometry Site Corridors Model Detailing Drawin ction Dr
Q & 1 - + - —+ Copy Template Drop ; 2,
D - mpo E
Element ... New MNew : » Template Template Editor
L= Selection i.i ¥ | Corridor Template Drop \/ Transitions ~ v Templateeme
Primary Selection Create Edit

B Create Template

File Edit Add Tools

Template Library: Current Template Display
4 ChProgramData\Bentley|OpenRoan A Mame: |SurFace-F'\rmt | @-Cumponenis C'Cunsfralnis
"ZZ Point Name List L
&3 Civil Cells Description: | | [CDisplay Point Mames
2 Bridge Is Tunnel Templaie Display All Components
1 Curb Ramps B D A= P
(&1 Drives
C1 Medians
'3 Road Connection
» Curb Type 1

== Curb Type 2 w/End Condit
= Curb Type 2 w/SW w/End
= Owerlay
== Shoulder
s Shoulder w/Pave
== Surface-Landscaping
= Surface-Median
= Suface-Pvmt
1 Roundabouts
£ Turnouts

= Intarsaction Nisnlav Rila
{ >

w

lerary-ﬁcn\u'eTel'l'lplme +=A5H-I0OM + ¢ Create a surface Template
Proviow: using the appropriate

pavement section depths.

D Mirror

Close

D Reflact
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Use the

Apply Surface Template tool:

From the Ribbon, select the Apply Surface Template tool:
[OpenRoads Modeling - Modeling Detailing > 3D Tools].

In the Dialogue Box, select the Template created in the previous step.

o Select the Terrain Model. NOTE: The Terrain Model can be directly selected from the 3D
Design Model .

NOTE: Do NOT check the Apply External Clip Boundary box.

NOTE: Set the Feature Definition to “"Disable Linear Features”.

ﬂ OpenRoads Madeling A= T k: il.;'; * v * = k (-5 L Q,_,J s

Home Terrain Geometry Site Corridors Maodel Detailing Drawing Production Drawing Annotate
e o |4 2% Create Civil Cell = -
I A D 2 @ » =
N v =% Process Civil Cell
. Element ... Place . Apply Surface Create 3D Create  Transverse
L= Selection .-i * Civil Cell 3 Drop Civil Cell Linear Template Templates ¥ Cjgsed Mesh Elemen
_ _ o Apply Surface Template
Primary Selection Civil Cells __Q Apply Surface Template
e tool
u View 2, Design SurvFt-3D o8 _Edit Surface Template -
St AN -N-1 — f <) -
6|4 RRLCAD NHRBES HVXD |
J}' Apply Surface Template - X
Select the Template General -
Template |Civi| Cells\Road Connection\Surface-Pvmt ‘
st Apply External Clip Boundary ]
Feature A~
Feature Definition |Disab|e Linear Features ™ ‘
Name

Select the
Terrain Model

Locate a Terrain Model

|Approach Surface Template? ‘

WARNING: Assigh a Name
to the Surface Template

w View 2, Design SurvFt-3D

Surface Template
model

ESREER >~
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12C.6 Create the Linear Templates

Linear Templates are used to model the pavement safety edge, shoulder, ditches, and cut/fill for the
approach. For more information on Linear Template creation, see 11A.3 Linear Template — Process

Overview.

In this case, Linear Templates are applied to the Pavement Edge Lines and Approach Return elements

(shown below in blue).

u View 1, Design SurvFt = |[=)
GGl L @ RN EE S

Linear Templates to be placed
around Pavement Edge Lines
and Approach Returns

Create the Template in the Template Editor: Before using the Apply Linear Template tool, create a

custom Template that represents the geometry/configuration of the shoulders and end conditions.

NOTE: Information on creating Templates is found in Chapter 8 - Template Library.

Open the Template Editor with the Create Template tool:
o [OpenRoads Modeling > Corridors - Create].

Create a new Template.

EJ OpenRoads Modeling * (8~ HE L o« - = B 2@ -
Home Terrain Geometry Site Corridors Maodel Detailing

ction Dt

Drawin

& k o g I+l .+ Copy Template Drop V&‘ Open the
- e g Import IRD E& -
Hement e - ’fj‘ it Templat 1 Template Editor
Bl Selection i.: ¥ Corridor Template Drop )i Transitions ~ v Template DTOD T
Primary Selection Create Edit
B | Create Template — [m| X
File Edit Add Tools
Template Library: Current Template Display Close
23 C\ProgramData\Bentley\OpenRoads [ Name: ‘ShoulderEnd Condition | (@ Components (O Constraints
" Point Name List o .
3 Civil Cells DEzE ‘ | [ Display Point Names
1 Components Is Tunnel Template [ Display All Components

(21 End Conditions
— Project Templates

= Curb and Sidewalk

¥4 Shoulder End Caondition
1 Templates

Create a Template to
represent the Shoulder

and End Conditions
<

+-HZoH-tO A

Library Active Template
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Use the Apply Linear Template tool:

From the Ribbon, select the Apply Linear Template tool:

[OpenRoads Modeling - Modeling Detailing > 3D Tools].

In the Dialogue Box, select the Template created in the

Select a horizontal element to apply the Linear Template

©

previous step.

to.

IMPORTANT: CHECK both the Lock to Start and Lock to End boxes. When Locked to the
Start/End, the length of the Linear Template will automatically adjust if the horizontal geometry is

edited (i.e., changing the radius of an Approach Return).

NOTE: Set the Feature Definition to “Final”.

Drawing

Annotate

Apply Linear Template

tool

EJ OpenRoads Modeling v V8T H I:-' Iy o« ~ 5? — | k LLE| ) ﬂ s
Home Terrain Geometry Site Corridors Maodel Detailing D 2 Production
a * _Jild ok Create Civil Cell —\ A
- T 2% Process Civil Cell
Element ... Place L Apply Hrtace
L E| Selection i ~  Civil Cell 2= Drop Civil Cell Linear Template| Templates » g
Primary Selection Civil Cells 3D Tools
® View 1, Design SurvFt == @
GO~ 4 LLOCHVHES CHECK the
Lock to Start/End
Select an boxes

Pavement Edge
element

%;
Locate Element To Apply
Template

Select the Template

f" Apply Linear Template

Parameters
’ Lock To Start
Start Station
Lock To End

End Station

Mirror

Reflect

*Template

Description
Feature

Feature Definition

Name

nnnnn

(ALY

D Exterior Corner Sweep Angle |DS 00'o0"

O
O

|F’r0jectTemplates\ShouIderEnd Condition | .-

|Final

|Approach Return 1 Template|

WARNING: Assigh a Name
to the Linear Template

Repeat this process for all Pavement Edge Lines and Approach Returns
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Shown below is the Linear Template from the 3D Design Model % perspective:

w View 2, Design SurvFt-3D | = || = || X |

Linear Template in the
3D Design Model K.

End Condition Components
(Cut/Fill) is NOT shown.

See NOTE*:

NOTE*: The End Condition Components (Cut/Fill) are NOT shown because this new ORD File does NOT
contain an Active Terrain Model. To find a solution, an End Condition Component requires an Active
Terrain Model. If there is NO solution available, then the End Condition Component is NOT displayed.
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12C.7 Use the Create Civil Cell tool

After all geometry, Terrain Models, Surface Templates, and Linear Templates have been created, then the
Create Civil Cell tool is used to save the Civil Cell configuration.

:J OpenRoads Madeling v MY WL .- = ko T @ -
m Home Terrain Geometry Site Corridors Model Deta Drawing Production Drawing Annotate
&, k 14 ;t'_— Create Civil Cell] }ﬂr- @ [F T.“:‘,f.‘_'- _,.a_',f-
. foes & Process Civ s dahy
Element . e " rOCEb_S = C_ ly - = I I I Create Transverse
Selection - vil Cell 2= Drop Civil Cell 18] Create CIVI Ce Conic Slope Tools ~
Primary Selection Civil Cells teol

The operation of this tool is very simple. ONLY the "Dummy” Reference Elements need to be selected. All
geometry and modeling elements that are directly or indirectly dependent to the "Dummy” Reference
Elements are automatically selected for inclusion in the Civil Cell.

From the Ribbon, select the Create Civil Cell tool:
[OpenRoads Modeling > Model Detailing - Civil Cells].

o Prompt: Civil Cell Name - Assign the Civil Cell a name. In this case, “"T-Intersection” is used.

Prompt: Locate Reference Element — In this step, the Mainline Pavement Edge "Dummy” element
is selected.

IMPORTANT: Before clicking on (selecting) the "Dummy” Reference Element, fill out the
Reference Name box in the Dialogue Box. In placement of the Civil Cell, the Reference Name

o message will appear in the prompt message and provide guidance for selecting the appropriate
Reference Element.

In this case, the Mainline Pavement Edge "Dummy” element is selected. The specified
Reference Name is “"Mainline Corridor EOP”.

After the Reference Name is filled out, select the Mainline Pavement Edge "Dummy” element.

® View 1, Design SurvFt | (n(=)
E-Clik~ 4 PLPEHD

Assign the
Civil Cell Name

Locate Reference Element

Parameters o~

Civil Cell Name T-Intersection

Reference Name  Mainline Comdor EQOP

Typein a
Reference Name.

Then, select the
Reference Element.
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Prompt: Locate Next Reference Element - In this step, the Approach Alignment "Dummy”
element is selected.

Before selecting the Approach Alignment "Dummy” element, fill out the Reference Name box in
the Dialogue Box.

® View 1, Design SurvFt

Locate Next Reference Element - Reset 1o
Complete

Parameters -~

Civil Cell Name | T-Intersection

Reference Name | Approach Alignment

Type in a
Reference Name.

Then, select the
Reference Element.

After selecting both Reference Elements, all geometry and modeling elements that comprise the Civil Cell
should be automatically selected and shown in orange.

® View 1, Design SurvFt = Fr|
-0k~ 4 BRLCHNES&K?

Right-Click (Reset)
to proceed.

Geometry and Modeling elements
are automatically selected, ey L
because they are dependent to the Compkete
Reference Elements. :

WARNING: If an element is NOT automatically selected, than that element is NOT directly or indirectly
dependent on the Reference Elements. In which case, the Civil Cell creation process should be restarted.

Prompt: Locate Next Reference Element — Reset to Complete — After selecting all the Reference
Elements, right-click (reset) to advance to the next Prompt.
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Prompt: Locate Optional Reference — Reset to Complete — Geometric elements (shown in orange)
that are dependent to the Reference Elements can be selected as Optional References.

For example, the Approach Pavement Edges and Returns can be selected as Optional References.

Before placement of the Civil Cell, the User can manually draw custom Approach Pavement Edges

and Returns geometry. In placement of the Civil Cell, the custom geometry can be selected as
o Optional References. The custom geometry will be incorporated in the Civil Cell.

If NO Optional References are selected in placement of the Civil Cell, then the default Approach
Pavement Edges and Returns geometry are used.

If Optional References are NOT desired, then Right-Click (reset) to forgo Optional References and
advance to the next Prompt.

Prompt: Accept Civil Cell — Left-Click anywhere in the View window to accept and create the Civil
Cell.

® View 1, Design SurvFt (T

(e~ Clik~- 4 PRLOIYDIEES D

Select an Optional Reference
by clicking on a (orange)
highlighted geometrical element.

Selected Optional References
are shown in white.

Right-Click (reset) to
forgo Optional References
and proceed.

Locate Mext Optional Reference - Resel 1o
Complete

Left-Click to create
the Civil Cell.
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12D - PLACE A CIVIL CELL

Civil Cells are placed with the Place Civil Cell tool.

IMPORTANT: Civil Cells should be placed in a dedicated Civil Cell ORD File. Before placing a Civil Cell,
create a new ORD File and reference in all relevant ORD Files (i.e., the Corridor and Alignment ORD Files).
Civil Cells are processing intensive, so placing them in the same file as the Corridor may drastically
increase processing speeds in the Corridor ORD File.

In this workflow, the T-Intersection civil cell created in 12C - Create a Custom Civil Cell is placed. NOTE:
Each Civil Cell found in the FLH Civil Cell Library is unique and require a different set of Reference
Elements to be created/selected.

Before placing this Civil Cell, a Road Corridor must be created. The Edge of Pavement Line generated
from the Road Corridor will be selected as a Reference Element. Also, an Approach Alignment that
contains an Active profile must be drawn and will be selected as the other Reference Element.

&1 OpenRoads Modeling Y A HE [ « - T2 haa=8RE -

Home Terrain Geometry Site Corridors Model Detailing Drawing Production Drawing Annotate

- {14 | Create Civil Cell ~ P N o
Place Civil Cell 02 | orocess Civil Cel LR £ @ > wn =
) . Apply Surface Create 3D Create  lransverse
tool 44 Drop Civil Cell Linear Pren’,m_te Templates ¥ (Closed Mesh Elements ¥ Copjc Slope  Tools ~
Primary Selection b Civil Cells Before CiViI Ce" 3D Tools
B View 1, 2D Design Sunt P Ia Ce m e n t = =
m-di- 4 PLPREOGDEE SEES : . PePOad HoFEEm &gy

Reference Element:
Mainline Corridor
Edge of Pavement

Reference Element:

Approach Alighment
|1

© I — | After Civil Cell s ESSEeR
E-AF- L PLROVN BE ES ® PO« Dy 1 Gy
Placement

' T-Intersection
i Civil Cell

Geometry and Modeling
elements created by the
Civil Cell

From the Ribbon, select the Place Civil Cell tool:
[OpenRoads Modeling - Model Detailing > Civil Cells].
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Prompt: Select Civil Cell - In the Dialogue Box, click on the [...| button shown next to open the

o FLH Civil Cell Library.

From the Library, select (highlight) the desired Civil Cell. Push the OK button.

= View 1, 2D Design SurvFt ‘ii‘@}
fapac.  — . Press the|...| button to
Parameters -~ open the
Civil Cell Name | T-intersection B, FLH Civil Cell Library
Pick Civil Cell seIeCt. (High".ght) x
=} Custom Civil Cell dgnlib (Design SurvFt) the dESIrEd CIVII Ce"

T-Intersection
+- FLH_Bridge-ttems dgniib (2D Design IntlRt

+- FLH_CurbRamps dgnlib (2D Design Intift)
+- FLH_Drives dgnlib (2D Design IntlRt
+ FLH_Medians dgnlib (2D Design IntlFt)
+- FLH_Road Connections.dgnlib (2D Design IntlFt)
e FLH_Roundabouts dgniib (2D Design IntlFt)
- FLH_Tumouts dgnlib (2D Design IntIFt) ’
%
TIP: The Reference Elements
that must be selected are
shown in Red

N

Push oK 0K Cancel

In step 3 and 4, the Reference Elements for the Civil Cell are selected. Each Civil Cell requires a different
configuration of Reference Elements to be selected. The Prompt messages shown are unique to the
selected Civil Cell and inform to which Reference Elements should be selected. NOTE: The custom
Prompt messages are programmed in creation of the Civil Cell.

Prompt: Locate Reference Element: Mainline Corridor EOP (1/2) - Left-Click on the Mainline
Corridor EOP (Reference Element).

Prompt: Locate Reference Element: Approach Alignment (2/2) - Left-Click on the Approach
Alignment (Reference Element).

® View 1, 2D Design SurvFt E=N(EcR =

m -8 U~ 4 PLPR0O0VD BE HHP

Select the
Mainline Corridor EOP
(Reference Element)

Locate Reference Element: Mainline
Corridor EOP (1/2)

Select the
ApproaCh Allgnment Locate Reference Element: Approach

Alignment (2/2)

(Reference Element)
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In this step, the Civil Cell Geometry is previewed. If the Civil Cell Geometry is shown on the wrong side, it
can be flipped by left-clicking on one or more the Reference Elements.

Prompt: Select Elements to View Alternatives (Reset to Skip) — Ensure the Civil Cell Geometry
preview is shown in appropriate position.

To re-position to the Civil Cell Geometry on the appropriate side, hover the mouse-cursor over a
Reference Element to reveal an Arrow. Left-Click on the Reference Element to flip the arrow,
which causes the Civil Cell Geometry to flip. In the T-Intersection Civil Cell example shown
below, the arrows on BOTH Reference Elements are flipped to position the Civil Cell correctly.

When the Civil Cell Geometry is shown in the appropriate position, right-click (reset) to proceed
to the next step.

B View 1, 2D Design Survft = ] |

_— —a-qiohe N EE
Civil Cell Geometry
previewed on the In this step, Arrows
wrong side. are shown when
S ———— hovering over the

Reference Elements.

—
(i

e

k
Select Elements to \View Alternatives
(Reset to Skip)

Reference Element:
Corridor EOP

Selel:t Elerr(:rts to View Alternatives
Reference Element: (Reset to Skip)
Approach Alignment

)

ool O]

B View 1, 2D Design

Left-Click on the
Reference Element to flip
the Arrow, which will flip
the Civil Cell Geometry

————

- 5 -
i

.-

Select Elements to View Alternatives
(Reset to Skip)

Select Elements to View Alternatives

Civil Cell Geometry is \ (Resetto Skip)
flipped after clicking on the
Reference Elements. 5

Right-Click to proceed to
the next step.
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o Prompt: Accept Civil Cell Placement — Left-Click in the View window to finish placing the Civil Cell.

-

® View 1, 2D Design SurvFt E=RicH =™

=R 2 PLPPOOHNN BE| &

-

Left-Click to
finish placing
the Civil Cell.
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12E - MODIFY A CIVIL CELL AFTER PLACEMENT

After placement, a Civil Cell can be modified to fit project conditions. The geometric elements in a Civil
Cell are dependent to the Reference Elements and/or other elements in the Civil Cell. When an element is
modified, all dependent elements will be affected.

Geometry Edits: Manipulating horizontal and vertical geometry elements in a Civil Cell should be limited
to changing Civil Rules values. Civil Rules are shown directly on a selected element in orange text.
Alternatively, Civil Rules are listed and editable through the Properties &1 box when an element is
selected.

B View 1, 2D Design SurvFt
=R e

Civil Rules (orange text)
shown when a Civil Cell
Element is selected.

TIP: Civil Cells typically contain multiple elements that are stacked directly on top of each other. To
select underlying elements Right-Click and then Left-Click. If three or more elements overlap, then Right-
Click multiple times to cycle through the underlying elements. Left-Click when the desired element is
highlighted.

The Civil Cell Master Element is typically placed on top of the Civil Cell elements and spans the entire
area of the Civil Cell. The Civil Cell Master Element is invisible, but is selected when left-clicking on any
element in the Civil Cell.

TIP: The Civil Cell Master Element is also selectable through the Explorer = menu, under the
OpenRoads Model drop-down.

<, Explorer Ci\fil CeII X B View 1, 2D Design SurvFt EI@ @ Properties - X
File mrdl s L ,@5'.;0, O« D EE| & 4y Elements (1)
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QO QL. = P. .
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|5r'5'ff' LPlox
4 7 id-a2158067_cor_appr.dgn (2D Design SurvFt) - General »
b Alignments et Deeoriion il Cell
3 %Ter'am Models CIVII Ce"
ff corridors Master Element in

-

N Linear Template

& 5urface Templates
ol Civil Cells
N~ Civil Cell: T-Intersection

the Properties @i

-

Transparency 1]

‘ Prionity 0
General Category -
b 2k References
: - Feature -~
:J‘.nL_—CpilcnalReferences Left_cllck on any o = =
> 2k Dependent Elements - ersect
e Civil Cell Element to select S .
2L Corridor Clipping Boundary th M t EI t xtende
b " Linear Geometry - € aster ement.

T atlh P o
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In the Properties @i box, all elements that contribute to the construction of the Civil Cell are listed.

References drop-down: All Reference Elements used in the placement of the Civil Cell are listed here.

@7 Properties - X

4 % Elements (1)
4 gl Civil Call

,
4 <y External Component: Mainline Corridor EQP

b < Complex Element: Pavt EQP_LayerTop R
REference Elements 4 l;(/temal Eomponent'ﬁppr;ach;ll';nmeit_
USEd In placement Of >+ Complex Element Approach CL
the CIVII CE” b Optional References

> otk Dependent Elements

k= Corridor Clipping Boundary

Selection v
General v
Extended v

Dependent Elements drop-down: All Horizontal/Vertical Geometry, Linear Templates, Terrain Models,
and Surface Templates are listed and editable here.

@] Properties - X

4 7 Elements (1)
4 == Civil Cell
b ol References
k= Optional References
.
b # Approach Surface Surface Template
¥ €\ Approach Return 1
¥ €\ Approach Return 2
B €\ Pavement Edge Line 1
B\ Pavement Edge Line 2

[= Active Profile: Edge of pavement

"~ Profile: Return Profile 1

» ¥ Complex Element: Front Match Line1

Dependent Elements: A Foch S
pproach Surface
A” geometry and . » @ Fillet: Approach Return 1
mOdE| | ng E|ements In < Active Profile: Edge of pavement
the C|V|I Cen » ™ Fillet: Approach Return 2

» . Complex Element: Alignment Element

A

[# Active Profile: Edge of pavement
| Profile: Back Match Profile

P “X Complex Element: Pavement Edge Line 1
< Active Profile: Edge of pavement

B . Line: Back Match Line

» ¥ Complex Element: Pavement Edge Line 2
<_» Active Profile: Edge of pavement

= Corridor Clipping Boundary

Selection v
General v
Extended v
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Editing an Element through the Dependent Elements drop-down: The preferred and simplest way

to make modifications to a Civil Cell is by selecting the desired element in the Dependent Elements drop-
down.

TIP*: Expand a Civil Cell element drop-down to see which element it is Depends On. For example, the

left edge of pavement (Complex Element: Pavement Line 2) is directly dependent to the Approach
Alignment.

Horizontal Geometry Edits: The Civil Rules that control the position of Horizontal Geometry elements
are listed in the Properties '@ box.

In the example shown below, the Offset value for the left edge of pavement (Complex Element: Pavement
Edge Line 2) is modified from 10’ to 15".

X .
B View 1, 2D Design SurvFt F‘@ 87 Properties TIP x )
E-du-d 2RO Pavement 4 % Elements (1) Pavement Edge Line 2

Edge Line 2 4 o Civil Cel depends on the
> dhe References Approach Alignment
4k Optional References

4 db Dependent Elements
> & Approach Surface Surface Templatel
> N Approach Return 3
Offset = R
gt Profiles
1 O fEEt a T Depends On

b 4 Complex Element: Approach Alignment

r
B 7 Intervals

ApprDaCh N > < Complex Element: Pavement Edge 3
- vement
Alignment Civil Rule that :

~
controls the v
i i H 143 A4
L e __ Horizontal Position
fag ™ @& i ~ iep0 ,0 EI L) 33 B3| 5 Ly T ——————————— = Slope R W
Stroking Definition v
Transition Offset Rule ~
Methed Single Offzet
Dffset 10.0000"
Start Distance 34723
End Distance 0+79.79
Ratio 1-0
Spiralized No
Offset Type Base Geometry
ChanQEd tO‘ ) Geometry Points v

15 feet
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Vertical Geometry Edits: The Civil Rules relating to the Profile of Civil Cell geometry elements are also
accessed and edited by selecting the Horizontal Element.

In the example shown below, the Profile for the left edge of pavement (Complex Element: Pavement Edge
2) directly depends on the Approach Alignment Profile. In creation of the Civil Cell, the profile for the left
edge of pavement is set at a -2.00% slope projection from the Alignment Profile.

Change the slope projection value to shift the left edge of pavement profile up or downwards.

(85 Properties - X

------- Pavement
Edge Line 2

4t Elements (1)
4 = Civil Cell
> = References
ELS Optional References

4 Dependent Elements
b 4 Approach Surface Surface Templatel
b &N Approach Return 3
b €N Approach Return 4
* Profile: Back Match Profile

il Complex Element: Pavement Edge Line 2

<~ Active Profile: Edge of pavement

The Profile for

Pavement Edge Line 2
is directly dependent on the
Approach Alignment Profile.

Civil Rule that
controls the

Profile Position

Extendad
Loy |

OOER SEE| S . B

L =51.0862

> S| | ¢| ¢

Profile By Projecting 3D Element Simple Slope Rule

Slope -2.00%
Vertical Offzet 0.0000"
Profile Adjustment None
Point Selection On Depending All

___________ Stroking Definition hd

Transition Offset Rule v

PRI S S aa

Pavement Edge Line 2 Profile is § Change the
a -2.00% Slope Projection from gum Slope Projection

the Approach Alignment Profile value here
[

NOTE: 1t is possible to draw and activate a custom Profile for the left edge of pavement. However, this
show ONLY be done if the adjacent and dependent geometry will dynamically adjust to the custom Profile.
Before drawing a custom Profile, consider how dependent element will be affected.
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Linear Template/Surface Template Edits: It may be necessary to change or edit Linear Templates
and/or Surface Templates to fit project conditions.

Linear Templates can be edited in place or changed out for a different Template from the Template
Library. Both operations require the Linear Template to be in the Civil Cell Master Element properties.
Expand the Linear Template element drop-down and the “Templates” drop-down. Locate and select the
“Template Drop” entity.

To edit the Linear Template in place, right-click on the “"Template Drop” and select Edit Template Drop.

To change the Linear Template, push the Template Name |...| button in the bottom portion of the
Properties @i box. Pushing this button will open the Template Library for selection of a new Template.

B View 1, 20 Design SurvFt [[= | = 3] | © Properties - x
{15 e

B-&¥-|4 2000890 BE &% 4 Elements (1) “

4 b Civil Cell
b 2 References
4 :-JA-L_-Dependent Elements Right-CIiCk on the
> 4 Approach Surface Template Template Drop and select
£\ Approach Return 1 Template Edit Tem plate Drop

b
b €™ Approach Return 2 Template
4 & Pavement Edge Line 2 Template
4 Templates
s Template Drap [0+00.00-0+82.80] Df

P Components h‘ Select

I K2 Features @] Properties

} Point Cantrols &L Edit Template Drop Ik
bﬁ: Synchreonize with Libtary
Selection e
—| Pavement Edge Line 2 — £ zoom
- enera

Linear Template s lolate

v G, Extended - .

il 1 R A= R il o = (ﬁ T Clear Isolate
A i Template Drop -~

Project Templates\Shoulder End Condition
Herizental Name Pavement Edge Line 2
Description

Station Range

Push the Template Name/|..
button to select a different
Template from the Library.
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Surface Templates can only be edited in place.
a different Template from the Template Library.

NOTE: A Surface Template CANNOT be changed out for

===

Appoach
Surface Template ll|

W View 3, 2D Design S@rvFt-3D

ad 7

(@] Properties

4 T4 Elements (1)
4 = Civil Cell
b k= References

e Cpticnal References

Surface Template and
select Edit an Applied

Right-Click on the

Surface Template

4 Dependent Elements

= Approach Surface Template k

b €\ Approach Return 3 h. Select
B &N Approach Return 4 @1 Properties
b €\ Pavement Edge Line 2 2% Delete Template
b €\ Pavement Edge B0 Edit An Applied Surface Template
= Active B, " Edge of paveme ﬁ.... Synchronize Applied Surface Template with Library
: X Delete
Selection
, Zogom
General
g lzolate
Feature Clear Isolate
Mesh Terfiplate v

Extended

Edit the
Surface Template

8 Editing Roadway Designer Ternplate Drop) d H d
File Edit Add  Tool as esire
Tenplele Livrary. Cumert, Temalas Cisplay oK
~ | Name: Suface-Puinl (% Companenta
‘= Paint Naie List \ .
- Deecxiption.
23 Ol Gl
1 Brdge
31 Cush Rampa
& Drves A
3 M

13 Foad Commaction
= Cu Type 1
=, L Type Z2w/Erd
= Gy Type 2w/ 50
=, Crrerday
= Shoulder

=

3 Roundahouta

3 Tumouts

o Intersaction Dy Fud

ot T Larve e Corbs Ty

=, Twc-Lane w/ Shoulders

) Camponerts v

< >

Library  Active Templabe

=A OO
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12E.1 Process Civil Cell tool

The Process Civil Cell tool has a singular purpose. This tool re-processes every Linear Template and
Surface Template in the selected Civil Cell.

NOTE: Linear Templates and Surface Templates in the Civil Cell may need to be re-processed if
modifications are made to horizontal and vertical geometry. However, re-processing usually occurs

automatically after a modification.

OpenRoads Modeling v L& Hl‘._' fa & -~ ; =1 h‘ oy |6 = J_,E =
m Home Terrain Geometry Site Corridors Medel Detailing Drawing Production Drawing Annotate

a k = M e Create Gl Cel —\ m 4> S "ﬂ.‘r =

- Process Civil Cell
eate  Iransverse

Elernent -, Place — by - = 1
@]  Selection i T Civil Cell ¥ Drop Civil Cell by Lincarignplatd Process Civil Cell Jcsiope Teols~

v

Primary Selection Civil Cells tool
B View 1, 2D Design SurvFt = | ™
E-8E-4 P09 1 | EE &Y

Select the Civil Cell
Master Element.

Locate Civil Cell
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12E.2 Drop Civil Cell tool

The Drop Civil Cell tool will ungroup the elements that comprise a Civil Cell. The Civil Cell geometry and
modeling elements are NOT deleted when this tool is used.

This tool is primarily used to delete a component from the Civil Cell. For example, a Linear Template can
ONLY be deleted after the Drop Civil Cell tool is used.

a OpenRoads Maodeling * WA Hl‘_' o &« - » f = k‘ 8 b =G -

m Home Terrain Geometry Site Corridors Medel Detailing Drawing Production Drawing Annotate
e 11} <k Create Civil Cell - - e
MR A A R N
B T = Process Civil Cell = - Ly ;
Elernent -, Place — Apply Th&Es Create . Create TAMEVETRE
Ll Selection I * | Civil Cell|#= Drop Civil Cell k e ar En{upl hl 5T Conic Slope  Tools~
Primary Selection Civil Cells DI‘OP Cl\fll CE"
tool
B View 1, 2D Design SurvFt =

m-6 5|4 PLPP0O9NEE G

..............

Select the Civil Cell
Master Element.

Locate Civil Cell

The dependency relationships amongst the geometry and modeling elements are kept intact after the Civil
Cell is dropped. The geometry and modeling elements remain dynamic. Edits to the geometry and
modeling elements behave in the same manner after the Civil Cell is dropped.

This tool has the following effects:

e The Civil Cell Master Element is removed. This means that the Process Civil Cell tool can NO longer
be used.

e In the Explorer = (OpenRoads Model drop-down), the Civil Cell components are removed from
the Civil Cells drop-down and dispersed into the appropriate drop-downs based on element type.
See the next page.

In general, the Drop Civil Cell tool does NOT affect the behavior of the geometry and modeling elements.
However, dropping the Civil Cell results in additional clutter in the Explorer 4.
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BEFORE Dropping
the Civil Cell

%, Explorer —

& File

@ Items

&) Resources
. OpenRoads Model
Q@@L

‘ Search

ple

> |c||e| el ™

<«

AFTER Dropping
the Civil Cell

ﬁ Explorer -
hel File

¥ Items

&) Resources

. OpenRoads Model

Q@pf.

| Search

plow

> c|lel|e =

4 L id-a2158061_cor_appr.dgn (2D Design SurvFt)
> Alignments
% Terrain Models
ﬂ Corridors
=N Linear Template
A surface Templates

4 2 Civil Cell: T-Intersection
> ik References
= Optional References

Pl - Dependent Elements

# Approach Surface Surface Templatel

Civil Cell Geometry and

4
g
Modeling Elements are found .
under the Dependent Elements N

g

drop-down.

N Approach Return 1 Template
™ Approach Return 2 Template
N Pavement Edge Line 2 Template
)\ Pavement Edge Line 3 Template
| = Active Profile: Edge of pavement

+ UnNamed
¢ »

4

4 2 id-a2158061_cor_appr.dgn (2D Design SurvFt)
> ¥ Alignments
> % Terrain Models
ﬂ Corridors

4 N Linear Template

4 < Final

N Approach Return 1 Template
<™ Approach Return 2 Template

v v v

™ Pavement Edge Line 2 Template

Geometry and
Modeling Elements are
dispersed to drop-downs
based on Element Type.

> Pavement Edge Line 3 Template
> M Surface Templates

e Civil Cells
H Superelevation

< Cant

Civil Cell drop-down
is empty

> /" Linear Geometry
[ 3D Linear Elements
+ Paints

i sheet Index
T Links

| OpenRoads Standards

- Drainage and Utilities Madel

| Survey

L AR AR JIE IR

& Sheet Index

T Links

| OpenRoads Standards

| Drainage and Utilities Madel

i Survey

LIIEAIEJIE IR
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