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11.1 OBJECTIVES

Understand the fundamental geometric principles behind Civil Cells

Be aware of all Civil Cell commands

Be familiar with VDOT’s Civil Cell library

Understand the reference element requirements of each Civil Cell type in VDOT’s library
Place and edit each Civil Cell type in VDOT’s library

Perform Horizontal and Vertical edits to match project specific geometry

Understand and manage Surface and Linear Templates used in Civil Cells

11.2 CIVIL CELL OVERVIEW

Corridor Models use templates placed along an alignment to create a 3d model. There are areas in design
where templates placed 90 degrees from the alignment will not adequately model the intended design. Some
of these areas include:

Intersections

Merging and diverging Ramps
Driveways and accesses

Traffic calming features

Traffic islands and pedestrian refuges
Roundabouts

Ponds

Building pads

These areas though can be modeled with available Horizontal, Vertical, Terrain, Linear, and Surface
template tools or much more simply, with a Civil Cell comprised of elements generated from these
tools.

A civil cell is a collection of civil elements - geometry, templates, and terrain models - which can be placed
repeatedly in a design. The collection of civil elements will have been created relative to one or more reference
elements. When you place the civil cell, you choose the new reference elements, and a new collection of civil
elements is then created relative to them. A civil cell can therefore be thought of as a copy of the original
collection of civil elements, relative to the geometry of the new reference elements. Civil cells can be 2D or
3D. They can consist of 2D (plan) elements only, or 3D elements (2D elements with profiles), and can include
terrains, linear templates, area templates, and simple corridors.

When the new civil elements are created, all of the rules associated to them are also created. This means that
the new civil elements retain their relationships, both with each other and with the reference elements, and
therefore know how to react when these relationships change. In addition, the Civil and MicroStation toolsets
can still be used on the new civil elements, to adjust and further refine the design as required, because there
is no difference between a civil element created by a civil tool, and one created by placing a civil cell.

Civil cells can save a lot of time and effort, because they replicate the complete series of steps needed to create
the civil elements. They also help to ensure compliance with design standards, by making a civil cell available
to the design team.
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11.2.1 Civil Cell Library

Consistently needed Civil Cells are developed and maintained in a Civil Cell library (*.DGNLIB).
Generally, similar type Civil Cells are contained in one DGNLIB and all are displayed for use by
users when selecting the Place Civil Cell command. VDOT’s Civil Cell library will expand as Civil
Cell needs are identified but the current Civil Cell categories are shown below:

a Abutment Replacement.dgnlib

&4 Bridge Pierdgnlib

a Connector.dgnlib

a T Cells_Connections with CG-6 & Sidewalk.dgnlib

a T Cells_Connections with CTA Shoulders & C5-4.dgnlib

&4 T Cells_Connections with Paved + Graded Shoulders & CS-4.dgnlib
&4 T Cells_Core Defined Point Back Connections.dgnlib

&4 T Cells_Core Median Connections.dgnlib

&4 T Cells_Core Static Length Connections.dgnlib

&4 T Cells_Median Connections with CTA Shoulders & CS-4.dgnlib

a T Cells_Median Connections with Paved + Graded Shoulders & C5-4.dgnlib
&4 VDOT_ADA.dgnlib

&4 VDOT Basins.dgnlib

&4 VDOT Drives.dgnlib

a VDOT _Interchanges.dgnlib

&4 VDOT_Medians.dgnlib

&4 VDOT_Roundabouts.dgnlib

a VDOT_T-Intersections.dgnlib

NOTE: The T Cells category will eventually be removed from the library and it is recommended that the
cells available in VDOT _T-Intersections.dgnlib be used for T-Intersection modeling.
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11.2.2 Civil Cell Commands

Civil Cells commands are located in the Civil Tools task bar. The commands available are shown and
described below.

Tasks » 03X

JTasks hd
[-. Civil Tools T

—

< Analysis & Reporting
EL!I. General Geometry
£ Horizontal Geometry
B8 vertical Geometry
#™ Terrain Model

fﬂ Corridor Modeling

E Ciwil Cells

E Model Interoperability
[ civil cells

L JIESIE AIE IR AIE R IR

I

Place Civil Cell Activates the browser to select the civil cell to be placed. Civil cells can be
selected from the active dgn’s graphics, or from the browser that provides a schematic preview
of available civil cells from all design models in the current dgn, or via the currently defined
configuration.

= Process Civil Cell Reprocesses all linear templates and templates for the selected civil cell.
This may be necessary where the active terrain has been changed or where reference file
interaction needs to be refreshed

=1 Create Civil Cell Activates the command. Prompts you to name the new civil cell and select
reference elements. The dependent elements are identified and highlighted for verification.

upon selection. It’s best practice to not drop a civil cell during the design process so all
elements within the civil cell remain categorized under the civil cell but it is a viable option if
underlying geometry needs to be replaced.

NOTE: All these commands will be detailed more in the following sections

11.2.3 Context Menu

All the commands described above as well as a few more are available from the Context Menu of a civil
cell.

o i L AR X
Properties shows the name and whether the cell is valid for placement.

. - [EES Basic T Intersection
_‘ﬁ"l ”--- :E: %}: 'z ('Q x ‘_> Walid for Placement Yes
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11.2.4 Reference Elements

Civil Cells require “reference” elements for placement. For example, The T Intersection cells
require the following elements be selected for placement.

. 3- Back Data Point

2- Secondary Rd CL

f‘I- Thru Rd EoP

These elements may or may not have the requirement of being profiled but this is specified when
the user is prompted to Locate Reference Element.

Some important notes about these reference elements:

1. Itisideal to turn off any reference files prior to placing the Civil Cells so non-profiled
underlying elements are not inadvertently selected

2. Template produced graphics in the 2d view is ideal for being used as these reference
elements. VDOT produces 2d graphics such as edge of pavement, shoulder, curb
elements, etc. from templates. These are ideal to use as Civil Cell reference elements.

3. If template produced graphics is not available, use the following command (Plan by 3d)
to generate 2d elements from 3d.

=2 3D Geometry BEE=E M

den 20 [z
W;.i?iq'- 4 B4 &
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4. If there is a break in the templates graphics in the area where a Civil Cell is to be placed
(See example below), use Horizontal commands to copy the template graphics, Vertical
commands to profile (Project slope), trim to each other, and then complex both
horizontally & vertically to build a reference element that is not broken.
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11.2.5 Placement of Civil Cells

Details of placing Civil Cells is discussed for each cell type in this document but placement
can be initiated with one of the methods listed below.

e To place a civil cell from the task list, use the Place Civil Cell tool and follow the
prompts, shown in bold below.
= Civil Cells -H

Q A -

e Project Explorer \ Civil Standards - navigate to the civil cells library and right click
the civil cell to place.

4 Project Explorer — x

i |JI‘I|':5 M3 Fle < Civil Model “¥ Civil Standards

I F-I] - Survey ”
@-[] ~ Temain Display
Project Settings
Temain Fitters
|tility Fitters
ibraries
Civil Cells
s Abutment Replacement danlib, Default
-y Bridge Pier.danlib, Default
4wy Connector.danlib, Default
. TCEIIU _Connections with CG-6 & Sidewalk dgnlib, 00

—{r.%

=1...[=1.-- 15
|y il

C. l_f—ll_f'll_f"l

-k Civil Cell: Basic T w/lsland L[ Place Civil Cell
. AL Civil Cell: Basic T w/lsland R Q
-l Civil Cell: Right Tum Lane ar

. b= Civil Cell: Fight Tum Lane on| 27
-y T Cells_Connections with CTA Sha
-y T Cells_Connections with Paved + Graded SI'u:quu:Ier** & CS danlib, T Cell
& T Cells_Core Defined Paint Back Connections dgnlib, 02

-y T Cells_Core Median Connections.danlib, T Cell

iy T Cells_Core 5Static Length Connections.dagnlib, 01

e Froma reference file. If a Civil Cell has been created in a DGN file and this DGN file
is referenced to the current DGN:

foom to

F'ru:uperties

g

1. Select Place Civil Cell from the Task Menu.
2. Right Click when prompted with the Place Civil Cell dialog.

3. Left Click the referenced Civil Cell when prompted to Locate Civil Cell.
e From an existing civil cell created in the DGN, use the Context Menu of the cell to
select the Place Civil Cell option.

NOTE: Once a Civil Cell is placed, it may no longer valid for subsequent placement
although the Civil Cell can be dropped, re-created, and then placed successfully.
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11.2.6 Civil Cells and Feature Definitions

Civil cell names used in a DGN file must be unique, and follows the same incremental naming
used for civil feature naming. Civil cells provide a container for all geometry features and civil
objects (linear templates, area templates and corridors) held inside.

Civil cells, acting as a unique container id, preserve feature definitions and feature names
defined inside them, and carry the same names forward to each new instance. The resulting
new features remain unchanged in each new instance of the civil cell because the civil cell
names maintain the unique identification of all objects contained inside.

For example, horizontal geometry named "Approach™ can reside in the current design model
as well as any number of civil cells (for example in civil cells named Type 1, Type 2, and
Type 3). Although in this example there are 4 instances of the same feature, they are all
uniquely identifiable due to the additional instances residing in the civil cell whose name
makes all instances unique. When the cells are dropped the features and objects contained in
them are renamed according to the standard renaming increments and they adopt the next
available name.
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The content of a civil cell can be explored in several ways.

11.2.7 Exploring Civil Cells

11.2.7.1 PROJECT EXPLORER

Cells in the current DGN file can be viewed in Project Explorer (Civil Model tab) and all
related elements (references, dependent elements, etc,) are shown under each cell as shown
below.

4 Project Explorer
| & Links | M File| < CivilModel |%@ Civil Standards | & Survey]

Civil Data|

B4 : aple.dgn

4. Linear Elements

+ Point Elements
1% 3D Linear Elements

% Terrain Model's
AL Corridors

H L

. Lt
- 4% Civil Cells
=2k Civil Cell: Example Civil Cell
+-+4L References
14k Optional References
#-4k Dependent Elements
+-4& Boundary Terrain

: i Cvil Objects

F=mpEch <

Any civil cells that have been loaded from DGNL.ibs are visible in the Civil Standards tab:

+

i Project Explorer
"% Links ] s Fi!el Z CiviiModeI: “® Civil Standards | [ Survey |
—-“®@ Civil Standards

W8 Example.dgn
Libraries

= o

+-4k Civil Cell: Example Civil Cell

} Evamnite Civil Calll hrarns dantth
& Example Civil Cell Library.dgnlib

B e R e i

In both places, you can right click on the civil cell and choose the pop-up menu option to
Place Civil Cell. You can also choose the Properties option from this pop-up menu, which
invokes the Element Information dialog.

3/5/18
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11.2.7.2 ELEMENT INFORMATION
Element Information shows the structure of the civil cell:

) Element Information o . =N lE &,

—- & Selection
BES Civil Cell: Example Civil Cell|
14k References
14k Optional References
#-4k Dependent Elements
4L Boundary Terrain

General

Description Civil Cell

Level Default

Color 3

Line Style ByLevel (0)

Weight H =2

Class Primary

Template None

Transparency 0

Priority 0

General Category -~
Name Example Civil Cell

Extended v

You can change the name of the civil cell, and the names of the references, using this dialog.
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11.2.8 Civil Cell Templates

As mentioned earlier, Civil Cells are comprised of Horizontal Geometry, Vertical Geometry,
Linear Templates, and Surface Templates. The templates used in VDOT’s Civil Cells are
generally partial or modified templates created from VDOT’s standard components and templates.
They are available in VDOT’s template library as shown below:

B " Create Temnplate
File Edit Add Tools

Template Librany:

5] CvprojheupvBi201 5 ygeopakroad roadway_designertempl;
"= Point Name List
[ Components
[ End Condttions
=5 Templates
=5 Cells
[ CurbRamps
(3] Drives
[ Interchange
[ Medians
[ Roundabout
=
== Agphalt Concrete w/ Agg Base
== Asphatt Concrete w/ Agg Base w/ CG-6
== Agphatt Concrete wi CTA
= MC-1
== Raized Median - Paved
= Suface-fsphalt Concrete w/ Agg Base
[ Mize
[ Rural
[ Urban

11.2.9 Creating a Civil Cell

The following steps show the tools and processes used to create a Civil Cell. In this exercise, we
will create a simple T intersection. Open the DGN file T-Cell.DGN (this is an empty 2D file
which is provided in the dataset for this chapter.)

11.2.9.1 BUILD THE REFERENCE ELEMENTS

1. Choose the command Line Between Points from the Horizontal Geometry task menu.

<. Horizontal Geometry = A

. & -

1k
a ’[d ¥, @ 4
+
- @

W - N
E - L ’ L.

L * * .'\-\_

Although you can, do not set the feature or name on the Line Between Points dialog.
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Left click (anywhere in DGN file as long as in positive x,y area) when prompted to Enter
Start Point.

Enter 500’when prompted to Enter End Point and hit the Enter key on your keyboard.
S89°37'04"E
_—,_

500.00

Enter End Point
Distance & 4

Hit the left or right key on your keyboard to change the Enter End Point dialog from the
Distance setting to the Line Direction setting, enter N9OE, and hit the Enter key on your
keyboard. The line should be locked at 500" and a bearing of N 90. E.

N90"00Q0"E
500.00

Enter End Point
Line Direction & 4

This line represents the Edge of Pavement of the Thru Rd.

Left click to confirm the End Point.

Remaining in the Line Between Points command, left click below the approximate center
of the line just placed when prompted to Enter Start Point and then left click to create a
line approximately 300’ in length and at a bearing of N 0. E.

Enter End Point
Distance 4

ND0°33'11"E

This line represents the Side Road CL. Building the reference elements needed for this
civil cell is complete.

NOTE: If you build a reference element off another reference element (for example, you
snapped to the 1 line when placing the 2" line above, you will need to remove rules
from the 2" line prior to creating the civil cell. Reference Elements cannot be dependent
on one another.

3/5/18
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7. Do not remove rules for this exercise because these elements are not dependent on one
another, but select the 2" line placed and from the context menu you can see how to
remove a rule.

®
T B % ¥ s ] X
= 0

¢ 5o
§C“) jlI?F‘\Em-:El

11.2.9.2 PLACING HORIZONTAL GEOMETRY

1. On the Features Definition Toggle Bar, turn on Use Active Feature Definition and
set the feature to DNC as shown below.

B B Me¥ @/ B
| @ Mo Feature Definition ~
.;;. ---l,j Environmental

[— ---l,j Geotechnical

---l,j Landscape

=1 Modeling

E-f# Linear

"'lJ Concrete Curb

EIL @ DNC

i ‘e Modeling-Seam_Line

G- Grading Slopes

---L,i Median

---L,i Pavement LY

NOTE: This forces any Horizontal Geometry command to be pre-set with the selected
feature.

2. Hover over the Single Offset Entire Element command and press and hold your eft
mouse button. Select the Partial Offset Parallel command when the underlying
commands appear.

£ Horizontal Geometry &m = mm &

o 13 ¥ g @ 2

-l
—

1 Single Offset Entire Element

ra

Single Offset Partial

- o TF woareTe
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3. Enter 0 for Offset on the resulting dialog. The remainder of the dialog is not set at this

point.
]
Offset: |0.00
Mirror [
Distance »

Lock Te Start [
[ Start Distance [0+38.92 |
Lock TeEnd [
[] End Distance [3-0258 |
[ Length (20367 |

Feature ~

Feature Definition | Lze Active Feature

Name [DNC |

4. Select the N-S road (SideRoad) when prompted to Locate Element.

|L:-: ate Element <blt= to Pick element in

— Line: DNC1
| |Mo Active Profile
Level: Default

5. Double Click Intersection Snap from the Snap menu.
RS o it

6. Snap to the intersection of the two lines and then left click when prompted for Start
Parameters.

g

I Start Farameters - <4t
LInLock From Start
Offset: i 4

Line: DNC
Mo Active Profile
Level: Default
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7. Hit the left or right key on your keyboard to move to the Distance: Length setting, enter
200’ for the length, and hit enter on your keyboard to lock this value.

|End Parameters - <Alt> Lock ToEn |

)

Distance:Length

*

Features Definition Toggle Bar.

Edge Of Pavement

---I,,.j Median Strip

---I,,.j Migcelaneous Features
---I,,.j Maonument

---I,,.j Faved Ditches

I_—i_l---l,,.j Favement

& - Saw Cut Lines

5 [

@& Demolition of Pavement

@& Demolition of Pavement (Rigid)

20| g
2 I R @& Obscuring Roadway

@& Demolition of Pavement (Fleadble)

Left click to confirm the placement of the 200" element.

Select the Edge of Pavement feature (Under Roadway-> Pavement categories) on the

10. Select the Single Offset Entire Element command.

<. Horizontal Geometry
41 ' g 9 7
W - +'-F+

Y 7

N

» e

207

E
RO /7 &

T AN

BEERA

e
]

AT,

. .

|—

Single Offset Entire Element

[ S |

I

Single Offset Partial
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11. Set the dialog as shown below.

T Single Off.. — X
Offset: [12.00 |
Mirrar
Feature L

Feature Defimtion |Uze Active Feature

Name 300344 |

12. Select the DNC element created along the CL of the side-road.

Locate Element <Alt> to Pick element in

Line: DMC2

Feature: DNC

Mo Active Profile

Level: MODELING-DNC

NOTE: You may have to right click to choose the DNC element instead of the side-road
CL since these elements are on top of each other.

! Enter Offset
‘ Offset:

13. Left click to confirm Enter Offset.

(=]
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14. Left click to confirm Mirror to create the opposite EoP.

Mirrar

Mirrar e

The drawing should appear as shown below.

15. Select the Arc between Elements command as shown below.

7 Horizontal Geometry hm = mm &

al i i ’_%3 ® &

| - +».c+

RO fﬂ{“‘ ’ "),E" d 1 Simple Arc

12 ™ — A 2 spiral-Arc-Spiral

A_v"f_ LAY @ 3 Taper Arc Taper
2= A3 4 3CenterArc

s Y [, 5 2CenterArc

BB vertical Geometry |r€1 6 ArcBetween Elements
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16. Fill out the dialog as shown below.

'-f’_} Arc Betwe... — pod
Trim/Exctend |!.'1‘-.I'|ea|:| w

Back Offset |0.00
Ahead Offset [0.00

|
[1 Radivs  [15360 |
|
|

Loop ]

Back Taper L3
Methed |Nu:une w |

Back Transition -~
Type |N|:|ne w |

Ahead Taper -~
Method |N|:|ne w |

Ahead Transition L]
Type |Nn:|ne e |

Feature ]

Feature Defimtion |Ulse Active Feature

Name 300244 |

17. Select the Thru Rd EoP when prompted to Locate First Element.
I

i

Locate First Element <Alt> to Pick Components
of Complex

Line:
Mo Active Profile
Level: Default

18. Left click to confirm the offset of 0 when prompted to Enter Back Offset.
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19. Select the Left EoP of the side-road when prompted to Locate Second Element.

Locate Second Element

Line: 500346

Feature: Edge Of Pavement
Mo Active Profile

Level: Default

20. Left click to confirm the offset of 0 when prompted to Enter Ahead Offset.

21. Move your cursor so the curve is positioned as shown below and left click to confirm the
Radius of 50" when prompted to Select Construction Section.

|
| |

Select Construction Sector

=

Radius

= 2
Ly
Y

AS

22. Left click to confirm the Trim/Extend Option of Ahead and to place the arc.
| |
Trim/Extend Option
Trim/Extend V

3/5/18 Virginia Department of Transportation 11-18
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23. Perform the same steps to place an arc with a radius of 50’ in the opposite side of the
Side Road. The intersection should be as shown below after this step.

24. One last Horizontal command is to place an element between the PC’s of the arcs just
placed along the Thru Rd EoP. Hover over the Single Offset Entire Element command
and press and hold your eft mouse button. Select the Partial Offset Parallel command

when the underlying commands appear.

£ Horizontal Geometry &n = mm
Q m%"_@ ’i‘r&b pZ
W - +-'+
N A
O/ e 2

TN
,»-'f Z YA ,L'f U -

A TR _% 1 Single Offset Entire Element
. —
— i b 2 Single Offset Partial

A I=F wd-r-
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25. Set Modeling-Seam_L ine as the feature on the Feature Definition Toggle Bar.

eg‘ Modeling-Seam_Line E

@ Mo Feature Definition L
[.ﬂ Environmental
r.ﬂ Geotechnical
r.ﬂ Landscape
EI Madeling
: EI Linear
: r.ﬂ Concrete Curb
El DNC

26. Enter 0 for Offset on the resulting dialog. The remainder of the dialog is not set at this
point other than the feature.

Y Single Offset -
Offset: |0.00
Mirror ]
Distance -~

Lock To Start [

[ Stert Distance [4+63.72 |
Lock ToEnd [

[ End Distance [5:00.00 |
[ Length 3028 |

Feature L3

Feature Definition | Lze Active Feature

Mame |Mndeling-5&am_h’ne |

27. Select the Thru Rd EoP when prompted to Locate Element.

I I

AN N

= = =

||_C-CEtE Element <Alt= to Pick element in

Line:
Mo Active Profile
Level: Default
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28. Double Click Intersection Snap from the Snap menu.
X P M OR e

29. Snap to the intersection of the arc on the left and the Thru Rd EoP when prompted for
the Start Parameter.

=

Offset: & 4p

Line:
Mo Active Profile
Level: Default

30. Hit the left or right key on your keyboard to move to the Distance: Length setting and
snap to the intersection of the arc on the right and the Thru Rd EoP.

End Parameters - <Alt> Lock To End
Distance: Length 4
Line:

Mo Active Profile
Level: Default

31. Left click to confirm the placement of the Modeling-Seam_Line.

11.2.9.3 VERTICAL PROCESS
1. Select the Vertical Geometry command Profile By Constant Elevation.

BEH vertical Geometry = A

N
Fle @6 16

R v W D D I [
TAES = = =&Y
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2. Enter 100 for the Elevation.

v

Elevation [100.00 |
Feature L3

MName | |

Element Template |Nu:une o |

3. Locate the Thru Rd EoP and the Side Rd CL (The reference elements).

|L:-:Ets Element Reset End |

| Line: 1
Mo Active Profile
Level: Default

4. Right click to Reset and then left click to confirm the elevation of 100 and profile the
elements.

|Enter Elevation |
Elevation

5. Open the references dialog and turn off display of the Default-3d reference model

created.
B-loHe-8-B-a@-2-R-8-ORau®
Tools  Settings
[ >y - ¥ LD ; " 3
abl v f’i _g(u _"] 4 \; ¢ ﬂ Jj ) 7 i ﬁ‘ﬂ ij }(j Hilte Mode: | Boundaries
Hierarchy St ¥ (4 File Name Model Description Logical  Orentation  Presentation  Visible Edges Gl 4 &
vl TCell dg... 1 - TCelldgn Default-3D Fef Wirsframe  Dynamic £ N
NS
£ >
Seale |1 1.000000 Botation | 00°00'00" Offzet ¥ | 0.00 Y | 0.00
l—_l..~_‘| & .@H_ﬂ] A F . Nested Attachments: | No Nesting > | Display Ovemides: |Allow
< > MNew Level Display: Nways * | Georeferenced: |No
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6. Turn Onview 2 if it is not on and open the Default-3D model in view 2.

1)2|3]4]5]s] 7]z

i View 2 - Top, Default-3D [Software Graphics] =X

JHe - AR QRO MWEER S

View Mumber: 2 &y B

LTj Presentation HHEE
Display Style: {Wireframe Display) w| Q

T, ACS Triad

3 Background
gg Camera

% Clip Back

£* Clip Front
Clip Volume
Constructions
-&i- Default Lighting
F Dimensions
T Data Fields
HL' Displaysst

Fast Cells

== |Line Styles

Line wieights

Markers -
Fatterns

Tags

Text

Text Nodes

Rl 3 el = A [T

@ Transparency

Global Brightness:

B view Setup

Saved Views: |Select. .

Models: Default-30
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7. Fit View and you should see the two lines just profiled.

W View 2 - Top- Default-3D [Software Graphits] = || =l II-E&I

&
ﬁ
[li=
®
¥o
,,O
E
E_?
[
2]
50

8. Select the vertical geometry command Profile By Slope from Element.

BH vertical Geometry = A

JEBlEt b b (R P A

LA zala Jav
A=Y=
R A P o I

T L s s 2y
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9. Fill out the dialog as shown below and select the RT Side Rd EoP when prompted to
Locate First Element To Profile.

%) Profile By Slop... — X
Point Selection  |Al |
Profile Adjustment |N|:|ne v |

Vertical Offset (0,00 |

Slope |-2.00% |
Feature L3

Name |Start |

Element Template |N|:|ne o |

|
¥

|Locate First Element To Profile |

Line: 900351

Interval

Feature: Edge Of Pavement
| Mo Active Profile

| Level: Default

10. Select the LT Side Road EoP when prompted to Locate Next Element To Profile.

Locate Mext Element To Profile - Resst To

Complete

Line: 900349
Interval
/| ||Feature: Edge Of Pavement
- Mo Active Profile
""" Level: Default

11. Right click to Reset.
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12. Select the Side Rd CL when prompted to Locate Reference Element.

L

ocate Reference Element
Line: 1
Active Profile Exists
Level: Default

13. Left click to confirm the slope of -2%.

14. Left click to confirm All as the Point Selection Adjustments.

Point Selection Adjustments

Point Selection e

15. Left click to confirm None as the Profile Adjustment.

Profile Adjustment

Profile Adjustment e

14. Left click to confirm the Vertical Offset of 0 and to profile these elements.

Wertical Offset
Vertical Offset &
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15. View the profiled elements in View 2 (3D view).
W YView 2 - Top, Default-30 [Software Graphics]
S o r
B @~ AR QREHY MWE
16. Select the Vertical Geometry command Quick Profile Transition.
HEH wvertical Geometry BMEEA
Bl e R e A
NCNAYN
El— & e D
Rl Y N D e [
s == =2
17. Confirm Parabolic as the Quick Transition Method.
|QL.i:k Transition Method |
Quick Transition Method e
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18. Select the RT arc.

""""""" |Locate What To Define |
Fillet: 500348

Feature: Edge Of Pavement
Mo Active Profile

Level: Default

19. Confirm Parabolic as the Quick Transition Method.

|GQuick Transition Method |

Quick Transition Method )

20. Select the LT arc.
|

II
.".‘\
A

\\-\.___
[Logate \what To Define |
Fillet: 300347
Feature: Edge Of Favement

Mo Active Profile
Level: Default

21. Verify the profiles were created in View 2 (3d view).

@3- AR ] UEG MEIE
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22. Select the vertical geometry command Profile By Slope from Element.

HH vertical Geometry BEEE M

a@lli*él_-_tll"lﬂi:'»i’

LN zala YA
SI==-YoyaY

Uy WD [ [
T L s 2y

23. Fill out the dialog as shown below and select the DNC element when prompted to Locate
First Element To Profile.

% Profile By Slop.. — =
Point Selection  [Al v|
Profile Adjustment |Nu:une ~ |

Vertical Offset (0,00 |

Slope [0.00% |
Feature -

Name | |

Element Template |N|:une o |

|
i I

I| Locate First Element To Profile |

Line: 300344

Feature: ONC

Mo Active Profile

| || Level: MODELING-DNC
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24. Right click to Reset.

25. Select the Side Rd CL when prompted to Locate Reference Element.

L

Locate Reference Element
Line: 1

Active Profile Exists
Level: Default

26. Left click to confirm the remaining prompts and profile the DNC element.

27. Perform the same command to profile the Model-Seam_Line (shown below being
selected).

Locate First Element To Profile

Line: 300350

Feature: Modeling-Seam_Line
Mo Active Profile

Level: MODELING-SEAM_LINE

The reference element is the Thru Rd EoP.
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11.2.9.4 COMPLEXING THE EOP’S

Complexing is not required as described in the following steps but it reduces the number of
linear templates you have to apply.

1. Choose the feature Edge of Pavement on the Feature Definition Toggle Bar.

'E?? Edge Of Pavement w |'EP€ 4 -.-Ix.- .:?"N

2. Select the Horizontal Geometry command Create Complex.

£ Horizontal Geometry s = mm &
a 1 i g @ 4
W & +¢+
ST P
8N, N
RO /76 2D
T AT
o T rng"‘_ ~ EI

- .

el

3. With the method set to Manual, select the arc on the left side as shown below.

[
{ \
Fi M,

'\\‘
. .

Loc Et:IE First Element
Fillet: 200347
Feature: Edge Of Pavement

Active Profile Exists
Level: Default
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4. Select the LT Side Rd EoP as shown below as the 2" element in the complex.

A

|L:|:§t5 First Element |

Line: 900345

Interval

Feature: Edge Of Pavement
— T “ 1| Active Profile: Start

Level: Default

5. Left click to complex.

6. Select the element just complexed and from the context menu, choose Open Profile
Model.

T8 e ® X

50.00
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7. Open View 3 and left click in View 3 to open the profile.

B View 3, Default [Software Graphics]

E-@H- 4 RRRREHY NEEHF LS

-

|55I5:t or Open View

8. Select the Vertical Geometry command Profile Complex By Elements.

B View 3, Profile [Software Graphics] - 900352 ===
E-#- A QRQRREEE NG F s
1054 R 1 Quick Profile From Surface
1044 |_ 2 Profile Line Between Points
103 Hj 2 Profile Line To Element
102+ ™ 4 Profile Line From Element
101 IL 5 Profile Line Between Hements
m—{—— |: & Profile Curve Between Points
99 Q 7 Profile Curve To Element
=li @ 8 Profile Curve From Hement
87— é 5 Profile Curve Between Elements
96 |~ | D Profile Complex By Elements

9. With the mode set to Automatic, select the 1% element as shown below.

B View 3, Profile [Software Graphics] - 300352 =2
E-%-ARQQKHEE NHGE 5|
106
1044
1021
100 S e e U —
9R |L:-: ate First Element |
Profile:
96 Level: Default
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10. Left click to Accept Complex.

B VYiew 3, Profile [Software Graphics] - 900352 [
E-#-ARRQKUEHEE NHG 7

106+

104

102

1004

o4

11. Select the profile and from the context menu, choose Set Active Profile.

B View 3, Profile [Software Graphics] - 900352

106+
104
1021
1001 F 0 & X

OB+

| Set As Active Profile |

96
12. Perform the same process on the RT Side Road EoP (Complex it Horizontally &
Vertically as well).

11.2.9.5 TERRAIN

This section covers building a terrain of the side road pavement which a surface template can
later be applied.

1. Select the Terrain Model command Create From Elements.

rﬂ"' Terrain Model
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2. Select Surface Boundary as the feature, set the Feature Type to Boundary, enter Int-
Pave as the Feature Name, and set Edge Method to None as shown below.

§) Create Terrain.. — w
Feature Type |B.;.._"-,.jar._,r - |
Edge Method | None v
Feature -~
Feature Definition |5urfau:e-Eh::undar-_.r |

Name [ o @ Mo Feature Definition A
- Modeling

=1~ Temain Display

----- @& Bxisting_Contours-1-5

----- @& Bxisting_Contours-Half-1

----- # Proposed_Contours-1-5

----- & Surface-Breaklines

----- & Surface-Breakline-Spots

----- & Surface-Edit-Cortours-Triz
{ >

3. Select the following elements when prompted to Locate Elements To Add and then Reset.

@

Locate MNext Element To Add - Reset When
Diane

4. Confirm the remaining prompts with left clicks to create the terrain.
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5. Select the terrain in View 2 (3d view) and from the context menu, choose Properties.

_‘_lf% B By By e P X

t!
SN

6. Turn Triangles On.

None ~
Feature Name Int-Pave

Feature Definition Surface-Boundary

Contours

I Triangles
Triangle Vertices
Flow Arrows
Low Points
High Points

Boundary
Spot
7. From the terrain menu, choose Add Features and set the Feature Type to Breakline on
the resulting dialog.

25 S2287%

@™ Terrain Model EE = A

AR=R BB o —
@ 'S Terrain Mode | v

m % < % Q ‘{j Feature Type |Ereal-: Line e |

3/5/18 Virginia Department of Transportation 11-36



GEOPAK Road 1 Chapter 11 - Civil Cells

8. Select the terrain in View 2 when prompted to Locate Terrain Model To Add Elements.

| ||_C-CEtE Terrain Model To Add Elements

Terrain Model: Int-Fave
Triangles

Elevation 59.87f

Slope 0.77

Aspect 355 .55

Level: SURVEY_DTM_DISPLAY

9. Select the DNC element (Partial offset of the Side Road CL) in View 1 when prompted to
Locate Element To Add.

:+ Locate Element To Add |

Line: DWC

Feature: DNC

Active Profile Exists

i i Level: MODELING-DNC

10. Right click to Reset and confirm the Feature Type of breakline with a left click.

|Feature Type |

Feature Typs e

11. Turn the triangles back On in View 2 (Properties from the context menu of the terrain)
and confirm the breakline was added.

£
|

12. Turn Off Triangles.
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13. Select the RT Side Road EoP in View 1 and choose Properties from the context menu.

=
B

13. Observe the existing Stroking values which control the number of triangles. We will not
make any edits in this exercise.

13022_78,10012.56.0.00
End Paoint 12974 22 10212.43.0.00
Length 228 42
Feature Mame 900353

Feature Defimtion Edge Of Pavement

Curve Stroking 0.05
Profile Stroking 0.05
Stroking Step Method  Increment
Linear Stroking 10.00
11.2.9.6 SURFACE TEMPLATE
1. From the 3D Geometry menu, select Apply Surface Template.

2 3D Geometry =

1= I

l_ﬂ_l [ tr,_,_, &

2. Choose the Select button on the resulting dialog.
f,:‘, Create Surfaces By Terrain Model Template —

General L3

Template |Templates"-.CeIIs"-.Hu:uunu:lal:u:u.rt"-.Haised Median - Paved Surface E
Apply External Clip Boundary [
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3. Choose the following template in the Pick Template dialog.

Pick Template

= C:hprojhsupw Bi2015 geopak \road roadway_designer'template »
+ - Companents
+ End Condtions
- Templates
- Cells
+ Basing
- CurbRamps
- Drives
- Interchange
- Medians
- Roundabout
- T_-Intersectiun

1] -F-F-

OK Cancel

]

| Locate Terrain Model

Terrain Model: Int-Pave
Triangles

Elewvation 55 53ft

Slope 1.02

Aspect 20,77

Level: SURVEY _DTM_DISPLAY

5. Left click to confirm the following:

Apply External Clip Boundary

General:Apply BExternal Clip Boundary

Select Template - Alt> Down To Browse Templates

General Template
Data Point to accept selection

6. Select the Surface Template in View 2 and choose Properties from the context menu.

o= R
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7. Set the Create Linear Features to True.

Template Name Templates\Cells\T-Interse
True v

11.2.9.7 LINEAR TEMPLATE
1. Select the Apply Linear Template from the 3D Geometry task menu.

= 3D Geometry = A

jL= Ol I
w otk iy 82 (2

Fill out the dialog below and choose the Selector button.

Lock To Start
Start Station
Lock To End
End Station

] Exterier Corner Sweep Angle |5=D'I}" |

Mirror |
Reflect |
Template |Tem|:|lates"-.CeIIs"-.T—Intersection"-Asphah Concrete w/ Agg Base w/ CG-6 E|
Design Stage |‘| - Design w |
Description | |

2. Choose the following Template and choose OK on the Pick Template dialog.

Pick Template

+ End Conditions ~
- Templates
- Cells
+- Basing
+)- CurbRamps
+- Drives
+- Interchange
+- Medians
+- Roundabout
- T-ntersection
Asphalt Concrete w/ Agg Base

. Asphalt Concrete w/ CTA

Raised Median - Faved
i Surface-Asphalt Concrete w. Agg Base

+- Misc
+- Rural
+- Urban »
£ >
OK Cancel
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3. Locate the LT Side Road EoP in View 1 when prompted to Locate Element To Apply
Template.
/
z’tfl “\\
_ ,—f/ N _|L:-:§t5 Element-To .i'-.El:-I*,-Ten'plats |
Complex Element: 300352
Feature: Edge Of Pavement
Active Profile: POLERUNRD
Level: Default
4. Confirm the Template chosen and the Start/End stations with left clicks. Next, move
your cursor until the template is displayed to the left of the LT Side Rd EoP and confirm
the Side with a left click.
Select Side - Reflect Option
Mirror - <4lt> Down To Select
|
\
|
5. Confirm the remaining prompts with a left click and the template is placed. Review in
View 2.
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6. Apply the same linear template to the RT Side Road EoP. The result in View 2 should
appear as shown below.

11.2.9.8 CREATE CIVIL CELL

1. Select the Create Civil Cell command from the Civil Cell task menu.

S civil cells = A

2. Enter My _T as the Civil Cell Name, tab or enter on your keyboard, and then left click to
confirm the name.

%

Civil Cell Name  [My_T |

Reference Name |O|:|tional Elemert |

Civil Cell Name

Ciwvil Cell Name

3. Enter Thru Rd EoP (Profiled) as the Reference Name, tab or enter on your keyboard,
and then select the Thru Rd EoP as the reference.

. Create Civil Cell — X

Civil Cell Name  [My_T |

Reference Name [Thu Rd EoP {Profiled) |

e J

Locate Reference Element

Line:
Agctive Profile Exists
Level: Default

3/5/18 Virginia Department of Transportation 11-42



GEOPAK Road 1 Chapter 11

Civil Cells

4. Enter Side Road CL (Profiled 200" Min.) as the Reference Name, tab or enter on your

keyboard, and then select the Side Road CL as the reference.

. Create Civil Cell — *

Civil Cell Name  [My_T |

Reference Name [Side Road CL (Profile 200" Min) |

]

Locate Next Reference Element - Reset to Complete

Line: 1
Active Profile Exists
Level: Default

5. The Civil Cell components that are dependent on the two reference elements shown

highlight as shown below. Right click to Reset.

Locate Next Reference Element - Reset to Complete

6. Right click to reset on the following prompt.

Locate Optional Reference - Reset To Complete

7. Left click to Accept Civil Cell and the Civil Cell is created.

Acoept Civil Cell

3/5/18 Virginia Department of Transportation
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11.2.9.9 OTHER CIVIL CELL TASK

1. Select the civil cell in View 1 and from the context menu, choose Properties.

i 4] X

2. Verify the cell is Valid for Placement.

(Name L)

Walid for Placement Yes

3. Open Project Explorer from MicroStation’s Primary Tools menu.

B-0-5-0-8-a-2-4-9-0[Euin

4. Select the Civil Model tab, expand the Civil Cell category, and expand the Civil Cell:
My _T category.

& Project Explorer

B Links Fie | < Civi Model |"¥ Civil Standards

B+ Civil Data
=< TCell dgn, Default
- Linear Elements
----- -+ Poirt Blements
= 30 Linear Elements
% Temain Models
-4l Comidars
----- 7 Superelevation
E3-L Civil Cells
[E}2L Covil Cell: My_T
&<k References
- Optional References
&<k Dependent Blements
- Comider Clipping Boundary
----- i Civil Objects
----- < Referenced Maodels
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5. Expand the Dependent Elements, Right Click the Terrain Model, and choose Add as
Corridor Clipping Boundary.

-  Superelevation
5 Civil Calls Qverride Symbelogy
= Civil Cell: My_T | ]
-2k References
(- Optional References 4y  Add Feature
T
B:‘J: Dependent Elements #  Export Terrain Model 3
-4 Int-Pave Surface Templ
[-E™ Linear Template: 0034 4
o4 Lingar Template: 90039 7 Rules 3
I
|+|

Add as Corridor Clipping Boundary

Remove Feature

: (} léon;;:?:a}([)éliﬁ'lerﬁ' e Set As Active Terrain Model

: Active Profile: POLERL| =
SR Terain Model: Ini-Pave
: ~ Complex Blement: 9003
1 Line: DNC

":'“{-_- Line: 500346 " Show Shertcuts

Templates »

i

Mowve Parallel

Place Fence

This sets the cell so the user is prompted to select corridor to be clipped when placing the
civil cell.

6. Open the References branch, right click the Side Road CL reference, and choose
Properties.

4 Project Explorer

% Links (M Fle < Cwil Model "9 Civil Standards
= Civil Data
-2 T<Cell dan, Defaul
-~ Linear Elements
----- -~ Point Elemerts
-2 3D Linear Elements
% Temain Models
-ffl Comidors
----- i Superslevation
-tk Civil Cells
- Civil Cell: My_T
E|:U: References

- N Eiemal Component: Side Road CI _{Benfile 200 bin )
: 5 Exdemal Component: Thru Rd EoP|

AL Airtinnal Refarsnnas

7. The reference name can be changed here.

@ Element Information — >

=%

rt Exdemal Componert: Side Road CL (Profile 2007 Mir

£ >
General -
General Category L3

Nome [Side Road CL (Profile 200
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8. Select the LT side Rd EoP and choose Element Information. Expand the tree as shown
below and right click the line. We will not make changes here and the user would need
to drop the Civil Cell prior to making these types of changes but Remove Interval and
Replace Reference commands are tools that may be needed at times in the creation of

Civil Cells.

(i) Element Information —

pod

= & Selection
-4 Complex Blement: 900352
+ﬁ Profiles
+-[3 Filet: 300347
—,t_ Line: 500345 <Interval=

1

=-*. Depends On

E el |ine: 50072 g
+-*. Depends On
-4 Temain Models

*-.
e
i
General h2d
Extended
Geometry

Add Optional Reference
Add Surface Te Profile
Apply Linear Ternplate
Create Corridor

Create Cross Sections
Horizontal Geometry Report
Match Feature Definition
Open Profile Model

Stroking Definition

Remove Intervals

Geometry Points

© < [X[B &

OTHER NOTES:

Rules 3

foom to

1. If you need to make changes to the Civil Cell, Drop the Civil Cell, make the changes,
and Create the Civil Cell again.

2. Always consider potential different reference elements. We built this T Civil Cell on
two lines. What if the Thru Rd EoP or Side Road CL was and arc? How would this

impact the Civil Cell?

3. Station ranges for linear templates or corridors does not currently hold up in a Civil
Cell so define Horizontal geometry for the length needed for the template drop.
Snaps for corridor/linear template point controls do not hold up at this time but
parametric constraints, point controls, etc. hold up fine in the cell if they are defined
from start to end of the linear template.

4. Terrains can be created from linear produced templates for islands, medians, etc.

5. MicroStations Drop command can be used to drop complex elements created with the
Horizontal Create Complex command.

6. Use MicroStation’s Trim/Extend a limited amount in Civil Cells. These hold up but

they should be tested well.
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11.2.9.10 CIVIL CELL TEST

We will now test the My T Civil Cell just created. The commands below are not detailed steps
of placing a Civil Cell but rather just steps to help us check if the cell we built holds up well with
placement.

1. Open the DGN file T-Cell_Test.DGN.
2. Make sure View 1 is highlighted and reference the file T-Cell. DGN.

Dile-0-B-2-2-k-F-0 %R

Tools Settings
|E_:E - E _34' Ly % D ﬁ '-!—1 '_3—1 33 ?‘_'.Jf.’ rj ﬂd @ ] Hilte Mode: | Boundaries ~

3. Open View 3, fit view, and zoom to find the referenced Civil Cell. View 1 and 3 should
be set up on your screen as shown below.

E-@de- 4 Q%

B View 3, Default [Software Graphics]

E-@k- A QREHY

4. Chose the Place Civil Cell command from the Civil Cell task menu.

L cCivil cells BEERA
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5. The last civil cell placed is remembered in this dialog so right click to Reset and you will
be prompted to Locate Civil Cell. Select the My T Civil Cell in View 3.

NOTE: Selection of reference elements may be in different order than presented in the
next two steps.

6. Select POLERUNRD when prompted the following:

ocete Heference Element: Side Road CL
(Profile 2000 Min.) (1/2)

Complex Element: POLERUNRD
Feature: - 50 Scale Baselines
Active Profile Exsts

Level: DES_HOR_CL

7. Select the ROUTE156 EoP as shown below when prompted to:

Locate Reference Element: Thru Rd EoP
(Profiled) (2/2)
Complex Element: ACSC_ T EP R
Belongs To: ROUTE156
Feature: ACSC_T_EP
Active Profile: ProfileByTemplate
Level: MODELING-ACSC_T_EP

5

8. Review the Civil Cell geometry.

N ! Select Elements to View Alternatives (Resetto
N, Skip)
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9. Reset at the prompt above.

10. Select the ROUTEL56 corridor to be clipped.

SeleetCormdors [oBedEhipped (Reset To-r—
Complsie)

i
Cornidor: ROUTE156
Plan: ROUTE156

Profile:
Level: MODELING-CORRIDOR_FIMNAL

11. Right Click to Reset and then Left Click to Accept Civil Cell Placement.

|.-'-‘-.::5|:-t Civil Cell Placement |

12. Review the Civil Cell in View 2 (3d view).
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11.3 T-INTERSECTIONS

11.3.1 Available Cells

VDOT’s T-Intersection cells are available in the VDOT _T-Intersections DGNLIB. These cells
were built with a modular approach in mind meaning you use different cells to build the
intersection you need. In other words, place the T-Intersection you need, then place a turn lane
cell if needed, then place an island cell if needed, etc.

Available Cells are shown below:

TURN ISLANDS./
INTERSECTIONS — LANES WMEDIANS
URBAN | 1 | DG

RURAL 1 L 1 | .
1

1L Civil Cell: Basic T - Rural

-4 Civil Cell: Basic T - Rural - Overlay & Widening
-4 Civil Cell: Basic T - Urban

-l Civil Cell: Basic T - Urban - Overlay & Widening
-l Civil Cell: Island (Splitter)

-k Civil Cell: Island LT

-k Civil Cell: Island RT

-l Civil Cell: Median Mose

-4 Civil Cell: Median Turn Lane_2D

- Civil Cell: Ramp - Entry

-l Civil Cell: Ramp - Exit

- Civil Cell: Turn Lane - Rural - Entry

- Civil Cell: Turn Lane - Rural - Exit

- Civil Cell: Turn Lane - Urban - Entry

- Civil Cell: Turn Lane - Urban - Exit

R R T O S
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Below are examples of some of the cells shown in plan view mode. All cells are 3D w/

the exception of the Median Turn Lane Cell.

Basic T’s
/ I\
Ramps
Turn Lanes
Islands
Median /
—
.
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11.3.2 References

11.3.2.1 BASIC T'S & RAMPS
1) Thru Rd EoP (Profiled) )
2) Secondary Rd CL (Profiled)

3) Back Data Point along Secondary Rd (Within Profile Limits, Rec. Min 50' from Thru Rd
EP) @

. 3- Back Data Point

2- Secondary Rd CL
»-1- Thru Rd EoP

NOTES:

(1) Use Template produced EOP from Corridor Model graphics

(2) Back data point should be within the limits of the Secondary Rd Profile and this distance
(listed above as 50° Min.) varies per cell. Skew and geometry will increase the distance
specified.

(3) Order may be different than shown here. Follow prompts.

(4) The Basic T Overlay & Widening Civil Cell references are discussed in section 11.3.21
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11.3.2.2 TURN LANES
1) Road EP (Profiled Minimum 150' from Turn Lane Parallel Start)
2) Data Point @ Parallel Start Point

2- Data Point

€
\
1-Road 5 (Profiled)

NOTES:
(1) Use Template produced EOP from Corridor Model graphics
(2) Order may be different than shown here. Follow prompts.
(3) Data Point at the PC of the Curve.
11.3.2.3 ISLANDS
1) Thru Rd EoP (Profiled)
2) Secondary Rd EoP (Profiled)
3) "Curve" EoP (90-100' Min. Radius, Profiled)

2-Secondary Rd EoP

1-%u Rd EGP

NOTES:
(1) Use Template produced EOP from Corridor Model graphics
(2) Order may be different than shown here. Follow prompts.

(3) Interval EP can be chosen as the Secondary EoP Ref.
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11.3.2.4 MEDIAN NOSE
1) DNC_Geom_CL (Element along Sec. Rd CL Thru Cell, Profiled)

1-DNC GEOM CL /
.
)

NOTES:

(1) Preferably use the DNC_GEOM_CL element in the Basic T cells.

11.3.2.5 MEDIAN TURN LANE
1) Road CL
2) DP LT Median EoP Start (LT Looking from Nose)
3) DP RT Median EoP Start (RT Looking from Nose)

3-DP RT Med. EOP
—-

e ———— !:—j
g 2-DP LT Med. EOP Road CL

NOTES:
(1) Cell is generally used in conjunction with Median Nose.
(2) Order may be different than shown here. Follow prompts.

(3) 2D Cell.
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11.3.1 Construction Element Display

Construction class element display, which includes template/corridor graphics, construction class
elements in civil cells, etc. can be turned off to make the working area less cluttered. This is ideal
at times especially when performing horizontal geometry edits. To turn off Construction class
elements, you will go to View Attributes as shown below.

B View 1, Default [Software Graphics]

! F's -
ERe A Q] EHY OB
View Number: 1 - |= B
(D Presentation BE A

Display Style: | (Wirsframe Display) v| Q
. ACS Triad [ Fast Cells

= Background FiII

=1 Boundary Display & Grid

Camera & Level Overrides

“» Clip Back |= |Line Styles

&* Clip Front |= |Line Weights
CIipVDIume [T | Markers -
‘Ui~ Default Lighting || Tags
Dimensions | A | Text
[-.- | Data Fields 4 Text Nodes

¥ Displayset @ Transparency

Construction Class Elements ON Construction Class Elements OFF

=
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11.3.2 Basic T

11.3.2.1 PLACEMENT

1. Open the 2-lane-Urban-Corridor.dgn. This file contains alignment ROUTE156 and
around 110+60, a secondary intersecting roadway named POLERUNRD. A Corridor

has been created for ROUTE156 and a design grade established for POLERUNRD.

a. Close the profile view and then verify the Default model is open in View 1 and the

Default-3D model is open in View 2

B View 1, Default W View 2 - Tep, Default-3D

b. Open your references dialog and ensure the Default-3d reference is Off in View 1.
Also, turn off any reference files that contain 2d elements that lay beneath or on top
of the template graphics that will be selected as Civil Cell reference elements. (There

are none for this exercise.)

c. Open the profile model of POLERUNRD in View 4 to review its profile and verify

the profile length. Make View 1 the active view by clicking the top of the view.

FEE NS %Y ] X

B9 AR QUEHBE OB s

1204
118
118+
117
116+
115+
114+
113
112
1M1q -
110
108+
108+
107
106-

I I T I I I
o QY @ @ @ QN o @ @ N N @ QN @ o N @ QN QT QN o o QN QN QN o o N QN QN Y Y
XQQ x'\Q‘ ;E) ;;JQ "h() bet ‘500 ;\Q ;é) ;)jQ‘ ‘QQ x.\Q x.—!(') ;.J() ‘.& J‘)Q x;OQ ;\Q- ;é) ’Q}Q 190 x\Q‘ x.—l(') ;.JQ ,h() ‘th X;OQ ;\Q ;é) ’Q_,() ‘QQ x\Q x.—l(')
D TP P D T S S S o 1S (P S S S A (S S S (S A oS S (S S (S S
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2. From the Civil Cells task group, select the Place Civil Cell icon.

L civil cells =R A

Q st | 2

3. Click the ellipsis button on the Tool Settings dialog next to the Civil Cell Name.
0 Place Civil Cell | = | B [z

Civil Cell Name @

4. Select the Basic T - Urban civil cell from the VDOT _T-Intersections folder and click
OK.

Pick Civil Cell

4:--VDOT_Adjustable_Rotary.dgnlib. Seed2D AL] q
+-VDOT_Basins. dgnlib, Default
41 VDOT_Drives.dgnlib, Drive
- VDOT_Hwy_Exit dgnlib. Ramp
e VDOT_Medians.dgnlib, Medians
s ‘VDOT_Roundabouts dgnlib, Roundabouts
= VDOT_T-Intersections.dgnlib, Default
~Island RT
- Basic T - Urban - Overlay & Widen
~Island LT
- Island (Splitter)
- Turn Lane - Rural - Exit
- Turn Lane - Rural - Entry
--Basic T - Rural
Basic T - Rural - Overlay & Widen
- Turn Lane - Urban - Entry

Turn Lane - Urban - Exit
- Ramp Exit
- Ramp Entry
--Basic T - Urban - w/Median w _/ k

OK Cancel

NOTE: The next three prompts may be in different order than listed in this manual.
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5. When prompted to ‘Locate Reference Element: Thru Rd EoP (Profiled)’, select the
ROUTE156 EOP in View 1.

."| Locate Reference Element: Thru Rd EoP
[F'rafile:l ['I.'E-.I_ )

Complex Element: ACSC_T_EP_R
Belongs To: ROUTE156

Feature: ACSC_T_EFP

Active Profile; ProfileBy Template
Level: MODELING-ACSC_T_EF

%

6. When prompted to ‘Locate Reference Element: Secondary Rd CL (Profiled)’, select the
Secondary Rd CL in View 1.

Locate Reference Element: 5
(Profiled) (2/3)

Complex Element: POLERLUNRD
Feature: - 50 Scale Baselines

Active Profile Exists
Level: DES_HOR_CL
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7. When prompted to ‘Locate Point: Back Data Point along secondary Rd (Within Profile
Limits, Rec. Min. 50" from Thru Rd EoP)’ select a location where the intersection will
end. DP just past the end of the curve on the secondary road.

Locate Reference Element: Back Data Point
along Secondary Rd (\Within Profile Limits, Rec.
Min &0 from Thru Rd EF) (1/3)

8. Observe the geometry being displayed.

a) If the geometry appears correct and similar to the image below, move on to the next
step.

b) If the geometry does not look correct, ensure the direction of arrows as shown in
section 11.3.2. Although the cells will normally adapt to references that are different
in direction than the actual cell references, you can change the direction of arrows by
hovering over the reference elements to view the directional arrows and left clicking
to change the direction.

c) If the geometry still does not appear correct, it’s highly likely that the reference
elements are not long enough or profiled long enough to accommodate the cell as it is
built. You can Right-click through the remainder of prompts to not place the cell and
review the reference elements.

Select Elements to View Alternatives
(Reset to Skip)

Complex Element: POLERUNRD
Feature: - 50 Scale Baselines
Active Profile Exists

Level: DES_HOR_CL

9. Right-click when prompted to *Select Elements to View Alternatives (Reset to Skip)’.
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10. Right-click when prompted to ‘Select Corridors To Be Clipped (Reset To Complete)’.

NOTE: Clipping the Corridor is a viable option to remove underlying corridor elements
such as the Thru Rd shoulder & end conditions. We will demonstrate another option in
this manual of removing the Thru Rd overlapping elements (using Template Display
rules and Parametric Constraints) but the user has the option to select the Thru Rd
Corridor at this point to Clip.

11. Data Click on the View when prompted to ‘Accept Civil Cell Placement’.

The image below shows the cell in 2d & 3d views.

View 1, Default [Saftware Graphics] =B S| w
7@~ AR REHS IDTE %G @-@u-|dQNEG0YEN
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11.3.2.2 HORIZONTAL EDITS - OVERVIEW

The remaining sub-sections of the Basic T section will cover Horizontal edits once the T-
Intersection is placed. Carefully pay attention to geometry (2d & 3d) as you perform edits of
these cells. If you make a change that causes the cell geometry to exceed the requirements of the
reference elements, the cell geometry will fail so you may have to possibly modify the reference
elements prior to making excessive edits to the cell. You may also make edits that will cause a
dependent element in the cell to fail just because it is not geometrically feasible. You may have to
undo the edit and change the failing dependent geometry to something that will work with your
intended edit.

NOTE: After discussing the Basic T Horizontal Edits, we will discuss Placement and Horizontal
Edits for the Turn Lane Cells and Islands. Following these sections and beginning at section
11.3.5 we will discuss more relevant processes for the Basic T & associated cells including
Secondary Road Corridors, Display Rule, Cross-Section View, Flow Arrows, Vertical Edits,
Template Edits, Key Stations, etc.

11.3.2.3 CONTROLLING ELEMENTS

The elements highlighted below are controlling elements of the Civil Cell. These elements will
be discussed more in the steps below but it should be noted that edits of the cell geometry should
not push any of the cell geometry beyond the ends of these elements although these elements can
all be lengthened with edits.

3/5/18 Virginia Department of Transportation 11-61



GEOPAK Road 1 Chapter 11 — Civil Cells

11.3.2.4 BREAKLINE EDITS

12. Select the element shown below and change its length from 25’ to 30°.

13. Note the change in the 3d view as these two breaklines are included in the Pvmt Surface
terrain.
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11.3.2.5 CURVE EDITS
Curve radii can be edited by selecting the edge of pavement and editing the Manipulator text as
shown below.

1. Change the radius of the following to 50°.

There is just one simple curve placed on each side of a T-Intersection. This simple curve can be
changed to a 2 or 3-center curve and tapers can be added as well. In the next few steps, we will
make the left curve a 2-center curve.

2. . With the left EoP selected, choose MicrosStation’s Element Information tool.

B-O-g-0-B-a@-2-8-9 {DauaR

3. Expand the Complex Element and select the Fillet.

(1) Element Information — >

.4 Complex Element EOP_L1 ~
+§ Profiles
-
+--1_ Complex Element EOP_L <Interval>
+- . Depends On v
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4. Change the Back Transition from None to Curve with a Method, Radius, & Offset as

shown below.
Before After
(D Element Infor... — (D Element Infor... — >
—- % Selection N =~/ Complex Element EOP_L1 A
5.~/ Complex Element EOP_L1 +-ez Profiles
{-ms Profiles ENeN Fillet EOP_Curve |
EEll Fillct EOP Curve L " 41 Complex Element EQP_L <Interval: v
< ' < >
General - General v
Extended w Extended v
Geometry w Geometry v
Stroking Definition - Stroking Definition v
Feature w Feature v
Ahead Taper v Ahead Taper v
Back Transition -~ Back Transition -
Type None Type Curve
Method Offset
Ahead Transition v Radius 250.00
Back Taper v Offset 8.00
Profile By Two LinEnt3d Transition.. ¥ Ahead Transition v
Fillet Rule v Back Taper v
Profile By Tweo LinEnt3d Transition.. ¥
Fillet Rule v

Note the other items available to edit in Element Information. Also note you may have to

select the Fillet multiple times in this process.

5. Review the curve in the plan view and notice the additional curve available to edit.

6. Change the Back Transition back to its original setting of None.
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11.3.2.6 LANE WIDTH

To change lane width, just select the edge of pavement along the secondary road and edit the
lane width. We will not make edits for this exercise. Note to always select the middle offset
value as shown below to keep the selected element parallel.
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11.3.2.7 TURN LANE PREP

This section demonstrates the process to modify the cell to accommodate a turn lane.
Turn Lane on Thru Rd.

1. Select the DNC_Geom_TurnLaneCtrl_R element as shown below.

-

Y74

13

- —
b 105! Te

xl

3. The offset is now displayed so select the offset as shown below and change its value to -
12°.

3/5/18 Virginia Department of Transportation 11-66



GEOPAK Road 1 Chapter 11 - Civil Cells

Turn Lane on Secondary Rd

If a turn lane is needed for the secondary road, the offset of the curves ahead element
should be changed to accommodate the turn lane. For example, the following value
would need to be changed from -12 to -24 to accommodate the turn lane.

| 56'99,_,___,._,.

1Y _H-Jﬁx

11.3.3 Turn Lane

11.3.3.1 PLACEMENT

1. From the Civil Cells task group, select the Place Civil Cell icon.

L civil cells =R A

Q st | 2

2. Click the ellipsis button on the Tool Settings dialog next to the Civil Cell Name.

0 Place Civil Cell | = | B [z
Civil Cell Name @
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3. Select the Turn Lane — Urban - Exit civil cell from the VDOT _T-Intersections folder
and click OK.

Pick Civil Cell

-WDOT_Adjustable_Rotary.dgnlib, Seed2D A g Q
-WDOT_Basins.dgnlib, Default
-WDOT_Drives.dgnlib, Drive
-WDOT_Hwy_Exitdgnlib, Ramp
-WDOT_Medians.dgnlib, Medians
-WDOT_Roundabouts.dgnlib, Roundabouts
-WDOT_T-Intersections.dgnlib, Default

- Island RT

--Basic T - Urban - Overlay & Widen

- Island LT

- 1sland (Splitter)

- Turn Lane - Rural - Exit

-- Turn Lane - Rural - Entry

- Basic T -Urban

- Basic T -Rural

--Basic T - Rural - Overlay & Widen

- Turn Lane - Urban - Entry

- Ramp Exit

- Ramp Entry

- Basic T -Urban -w/Median ™

|~ - - - -

|

NOTE: The next two prompts may be in different order than listed in this manual.

4. When prompted to ‘Locate Reference Element: Road EP (Profiled Minimum 150" from
Turn Lane Parallel Start), select the ROUTE156 EOP in View 1.

Locate Reference Element: Road E_F'_ -
(Profiled Minimum 150" from Turn Lane
Parallel Start) (1/2)

Complex Element: ACSC_T_EP_R
Belongs To: ROUTE 156

Feature: ACSC_T_EP

Active Profile: ProfileByTemplate
Level: MODELING-ACSC_T_EP
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5. When prompted to ‘Locate Point: Data Point @ Parallel Start Point’, snap to the PC of
the Curve in View 1.

o

Locate Point: Data Point @ Parallel Start |
|Point (2/2)
R Complex Element: EOP_R1
Belongs To: Basic T - Urban
Feature: Edge Of Pavement I
Active Profile: NEW
Level: DES_EDGE_OF_PAVE

6. Observe the geometry being displayed.

a)

b)

If the geometry appears correct and similar to the image below, move on to the next
step.

If the geometry does not look correct, ensure the direction of arrows as shown in
section 11.3.2. Although the cells will normally adapt to references that are different
in direction than the actual cell references, you can change the direction of arrows by
hovering over the reference elements to view the directional arrows and left clicking
to change the direction.

If the geometry still does not appear correct, it’s highly likely that the reference
elements are not long enough or profiled long enough to accommodate the cell as it is
built. You can Right-click through the remainder of prompts to not place the cell and
review the reference elements.

Select Elements to View Altematives | =
(HesettaSkip)

————______________-_-_-_ —"'h--.._____
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7. In this case, we need to reverse direction of the Road EP so while hovering over the Road
EP and left click to reverse the direction of the arrow.

e

Select Elements to View Aliematives L
[ResettoSkip)

-_— 00 ____________________—‘-'-—-___.

8. Right-click when prompted to “Select Elements to View Alternatives (Reset to Skip)’.
9. Right-click when prompted to *Select Corridors To Be Clipped (Reset To Complete)’.

NOTE: Clipping the Corridor is a viable option to remove underlying corridor elements
such as the Thru Rd shoulder & end conditions. We will demonstrate another option in
this manual of removing the Thru Rd overlapping elements (using Template Display
rules and Parametric Constraints) but the user has the option to select the Thru Rd
Corridor at this point to Clip.

10. Data Click on the View when prompted to ‘Accept Civil Cell Placement’.
The image below shows the cell in 2d & 3d views.

B View 1, Default [Software Graphics] bS] | (= E]E
R-a-ARRVBYOBNHFLE |B -4 HOOWEEH 7%
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11.3.3.2 HORIZONTAL EDITS

1. Select the storage lane EoP and change the value of the storage lane length from 75’ to
100°.
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11.3.4 Islands

This section will cover placement & edits of an island cell.

11.3.4.1 PLACEMENT

1. From the Civil Cells task group, select the Place Civil Cell icon.

L civil cells =R A

Q st | 2

2. Click the ellipsis button on the Tool Settings dialog next to the Civil Cell Name.
0 Place Civil Cell | = | B [z

Island RT Civil Cell Name @

3. Select the Turn Lane — Urban - Exit civil cell from the VDOT _T-Intersections folder
and click OK.

Pick Civil Cell

-i---VDOT_AdjLlstable_ﬁotary.dgnlib, Seed2D -~ q |
+-WDOT_Basins.dgnlib, Default
+.VDOT_Drives.dgnlib, Drive

i VDOT_Hwy_Exitdgnlib, Ramp
J!r--VDOT_Medians.dgnIib, Medians
-5---VDOT_Roundabouts.dgnlib, Roundabouts
i--"\."DCIT_T-Ir1tersec:tir:ms.rdgnlit:u. Default
--Basic T - Urban - Overlay & Widen

- Island LT

- Island (Splitter)

-- Turn Lane - Rural - Exit

- Turn Lane - Rural - Entry

- Basic T - Urban

- Basic T - Rural

--Basic T - Rural - Overlay & Widen

- Turn Lane - Urban - Entry

- Turn Lane - Urban - Exit

- Ramp Exit

--Ramp Entry

- Basic T - Urban - w/Median —

NOTE: The next three prompts may be in different order than listed in this manual.
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4. When prompted to ‘Locate Reference Element: Thru Rd EoP (Profiled)’, select the
ROUTE156 EOP in View 1.

Locate Reference Element: Thru Rd EoP
(Profiled) (1/3)

Complex Element: ACSC_T_EP_R
Belongs To: ROUTE 156 [—
Feature: ACSC T _EP

Active Profile: ProfileByTemplate
e — Level: MODELING-ACSC_T_EP

5. When prompted to ‘Locate Reference Element: Secondary Rd EoP (Profiled), select the
element shown below which is the trimmed (interval) EoP for PoleRunRd.

Locate Reference Element: Secondary |
|Rd EoP (Profiled) (2/2) .

Complex Element: $00368
- ————F ___ |Belongs To: Basic T - Urban
Feature: Edge Of Pavement —
Active Profile Exists

Level: DES_EDGE_OF_PAVE
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6. When prompted to ‘Locate Reference Element: “Curve: EoP (90-100° Min. Radius,
Profiled), select the element shown below.

Loeate Reference Element: "Curve” EoP - |
(S0-108"Min. Radius. Profiled) (3/3)

Complex Element: EOP_R1 [r——
Belongs To: Basic T - Urban
— |Feature: Edge Of Pavement
Active Profile: NEW B
Level: DES_EDGE_OF_PAVE

7. Observe the geometry being displayed.

d) If the geometry appears correct and similar to the image below, move on to the next
step.

e) If the geometry does not look correct, ensure the direction of arrows as shown in
section 11.3.2. Although the cells will normally adapt to references that are different
in direction than the actual cell references, you can change the direction of arrows by
hovering over the reference elements to view the directional arrows and left clicking
to change the direction.

f) If the geometry still does not appear correct, it’s highly likely that the reference
elements are not long enough or profiled long enough to accommodate the cell as it is
built. You can Right-click through the remainder of prompts to not place the cell and
review the reference elements.

! |Select Elements to View Alterfigtives— =
f |(Reset to Skip)

8. Right-click when prompted to “Select Elements to View Alternatives (Reset to Skip)’.
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9. Data Click on the View when prompted to ‘Accept Civil Cell Placement’.

The image below shows the cell in 2d & 3d views.

® View 1, Default [Software Graphics] == | W Ve

Q-@%-bQQUEOBEFL | -@5%- AR ]KE é@__i___g_gx@ma
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11.3.4.2 HORIZONTAL EDITS

Island edits can be made by selecting the Island EoP and changing the manipulator text shown
below.
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2. Change the offsets along the Secondary Road from 4 to 2.

AN
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11.3.4.3 VERTICAL EDITS

Island EP’s are initially profiled by projecting slopes off the reference elements and the island
EP should be re-profiled from an embedded terrain in the intersection cell which represents the
finished grade of the intersection. The steps below will take you through this process.

1. Open the profile view of the Island EoP.
a. Open View 4.

-

b. Select the Island EoP and from the context menu, choose, Open Profile Model.

wEE T -
ﬂ./

" r D 1 M
— ‘ann rofile Mode i

c. Data Point in View 4 when prompted to Select or Open Profile View.

B View 4, Default [Software Graphics]

[Select or Open View |

d. Review the current active profile.

B View 4, Profile [Software Graphics] - EOP_Island [

B AQRQIBEE HEIH & =

112.0+

111,59

9 Active Profile: T —

111.04 Type: Complex Profile
Level: DES_EDGE_OF_PAVE
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2. Select the Vertical Geometry command Profile From Surface.

B vertical Geometry —

BB s ]e 2 A 12

‘Uf'-'l Il % L
—F Profile From Surface l

El— & ST

—

3. Set the resulting dialog as shown below.

) pProfileF.. — X

Point Selection _
Profile Adjustment
Draping Option

Horizontal Offsets
Vertical Offsets

Range had

Lock To Start

Start Distance 0.00

Lock To End

End Distance 291.54

Feature ~
Element Template

4. Select the Island EP when prompted to Locate First Element to Profile.

[Locate First Element Tjo Profile |

Complex Element: EOP_Island
Belongs To: Island RT

. |Feature: Edge Of Pavement

" |Active Profile Exists

‘|Level: DES_EDGE_OF_PAVE

\
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5.
6.

Reset when prompted to Locate Next Element to Profile.

In the 3D view, select the terrain For Island Profile when prompted to Locate Reference
Surface.

.-"-1‘|._DE:EI-{I':‘_. Reference Surface-Resetfor |
ActiveLerrain Model

Terrain Model: For Island Profile —
Boundary
Level: SURVEY_DTM_DISPLAY |

%

by T

NOTE: You may have to reset several times before the For Island Profile terrain is
highlighted.

7. Reset to end the selection process.

8. Left click to confirm the remaining command prompts confirming the dialog settings

which will create a new profile in the Profile View.

9. Select this new profile and from the context menu, choose Set As Active Profile.

= View 4, Profile [Software Graphics] - EOP_Island =

112.

115 T T E

=

11, ‘ Set As Active Profile l
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11.3.4.4 CLIP/VOID PROCESS.

In the following steps, we will add the Island EoP as a Void to the Intersection Pvmt
Surface terrain to remove the pavement in the island area.

1. Select the command Add Features from the Terrain Model tools.

#* Terrain Model

2. Select the Pvmt Surface terrain when prompted to Locate Terrain Model To Add
Elements.

ks Lc-c-ate -.'errair-1 Modet Té- Add Elements

Terain Model: Pvmt Surface
Boundary B
Level: SURVEY_DTM_DISPLAY F |

3. Select the EOP_Island element when prompted to Locate Element To Add.

[Locate Element To Add |

Complex Element: EOP_|sland
Belongs To: Island RT

Feature: Edge Of Pavement
Active Profile Exists

Level: DES_EDGE_OF_PAVE

\ oy
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4. Reset when prompted to Locate Next Element To Add.

|Locate Element To Add |

Complex Element: EOP_lsland
Belongs To: Island RT
Feature: Edge Of Pavement
'y Active Profile Exists
\ % Level: DES_EDGE_OF_PAVE

\

5. Choose (Use keyboard up or down arrows) Break Line as the Feature Type and then
Data Point to confirm.

|Feature Type

Feature Type

6. Before & after screenshots of the island:
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11.3.5 Secondary Road Corridor

In this section we will go through the steps of modifying the length of the cell and then we will
create a corridor for the secondary road.

11.3.5.1 ADJUST THE CELL ENDPOINT
1. Invoke Civil Accudraw and ensure Station-Offset mode.

b+ © o~ @ - Li[A]

2. Choose the Horizontal Geometry command Line Between Points.

3. You should be prompted with the Civil Accudraw Station/Offset Cursor prompt as shown
below.

Station
Offset |0.00
Enter Start Point

4. Hit the letter “0” key on your keyboard and Civil Accudraw will prompt you to Select a
Reference element as shown below.

Select a reference
element or Reset to
return to command.

[Enter Start Paint |

5. Select POLERUNRD.

Select a reference
element or Reset to
return to command.

Enter Start Point

Complex Element: POLERUNRD
Feature: - 50 Scale Baselines

Active Profile Exists
Level: DES_HOR_CL
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6. Snap to the Arc PC as shown below.

| Station | FNIEENAIEY

+|Offset |12.00
+|Enter St_a_n Paint

Complex Element: EOP_R1
Belongs To: Basic T - Urban
Feature: Edge Of Pavement
Active Profile Exists
Level: DES_EDGE_OF_PAVE

7. Note the station of 200+94.71 In the next few steps, we will change the length of the cell
so that it ends just beyond this station.

8. Turn Off Civil Accudraw.
9. Choose Microstation’s Element Information command.
10. Select the DNC_Geom_CL element.

_.--""—'—.——

Complex Element: DNC_Geom_CL
] Belongs To: Basic T - Urban
Feature: DNC_Geom

Active Profile Exists

Level: MODELING-DNC

\

11. Hover over the end of this element to see the End Distance station.

End Distance

3/5/18 Virginia Department of Transportation 11-84



GEOPAK Road 1 Chapter 11 - Civil Cells

12. Select the End Station and change it to 200+94.81.

\

NOTE: This is a little beyond the Curve PC and needs to be since changing this to the

station of the Curve PC would remove the parallel element beyond the curve and
invalidate the island cell.

The cell at this point of edits is shown below.

11.3.5.2 SECONDARY CORRIDOR

1. Select the Create Corridor command.

ffl corridor Modeling HE S

b ) SRR

2. Complete the resulting dialog as shown below.

”j Create Corridor — pod

Locate Profile Element |

St |

Corridor Name |POLERUNRD |
Design Stage |3 - Final

St |
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3. Locate the POLERUNRD alignment.

AN

|L”315 Cowridor Basel

4. Right click when prompted to ‘Locate Profile-Reset For Active Profile’.
Left Click to confirm the Corridor Name and create the corridor.
Cornidor Name
Corridor Na'ne| OLERUNRD |

6. You are prompted with the following dialogs.

Select Template - <Alt> Down To Browse Templates

Template
\T‘j Create Ternplate Drop -
Lock To Start |
[ Start [200+00.00 R1 |
Lock To End |
[ End (200+00.00 R1
[ Drop Interval |25.DD

Minimum Transition Before Drop |D.DD

Minimum Transition After Drop |D.DD

Template |TempIates"-.CeIIs"-.MC-1

Diescription |

NOTE: If you are not prompted with the dialogs above, select the Create Template
command and select the corridor created to invoke these dialogs.

7. Select <ALT> Down on your keyboard to browse for templates.
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8. Select the template below and tag OK.

Pick Template

=1- C:\projsupwv8i2015'geopalkroad \roadway_designer'template_librany VDO Tenglish itl
+- Companents
+)- End Conditions
=8 Templates
- Cells
- Rural
= Urban
+- Asphalt Concrate New Construction
— Asphalt Concrete Overday
| [ Divided
- Undivided
Cwveray and Widening w/' CG-6 w/ Match Existing

Owerlay and Widening w.’ CG-7 w/ Match Bxisting Miling
: - Overlay and Widening w/ CG-7 w/ Slope Comection Miling
+ Asphat Concrete Widening
+- Jointed Concrete

0K Cancel

9. Left Click to confirm the template.

Select Template - <Alt> Down To Browse Templates

10. Snap to the end of the cell point when prompted for the Start Station. The Station should
be 200+94.81.

Start Station
<Alt= Lock To Start

Start

Complex Element: EOP_R1
Belongs To: Basic T - Urban
Feature: Edge Of Pavement
Active Profile Exists

Level: DES_EDGE_OF_PAVE

11. Enter 202+89.15 for the End Station.

12. Enter 5’ for the Drop Interval.

13. Confirm 0’ for the Transition prompts and Left Click when prompted for Description to
place the templates.
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14. See the POLERUNRD Corridor below.
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11.3.6 Display Rule

To turn off the Thru Rd shoulder and end conditions through the intersection (area highlighted in
red in the following image), follow the steps below.

1. Select Corridor Objects from the context menu of the Thru Rd corridor.

F

|

% Cormidor Objects I

(HH
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2. Choose Parametric Constraints and tag New.

B Corridor Objects - ROUTE156

Template Crop

Seco Ali {2]
ndary Alignment

Key Station

Parametric Constraint (1)

Point Control

3. Fill out the resulting dialog as shown below disregarding the stations at this point.

9
Lock To Start ]

[ Start 11145738 R |
Lock To End ]

[ Stop 12247789 R |
Constraint Label |INT_H w~ |
StartValue  [1.00 |
Stop Value  [1.00 |

NOTE: If the intersection were to the left, INT_L would be chosen and -1 entered.
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4. Snap and determine the Station of the beginning of the taper. Do not left click to accept
this station but rather:

a) CTRL C on your keyboard to copy the station

b) Move your cursor off the point

c) CTRL V to paste the station in the cursor prompt.

d) Hit the Tab or Enter on your keyboard to lock the station.
e) Left Click on the screen to confirm this start station.

Start Station
<Alt= Lock To Start

\ Start

NOTE: There is a 1’ segment at the end of the turn lane so be sure to snap to the
end of this 1’ segment and not at the taper end.

5. Snap and to the arc on the left hand side of the intersection where it ties to the Thru Rd

EoP to
station.

identify the ending station. Do not confirm but follow the steps above to enter the

End Station
<Alt> Lock To End

i Stop

Complex Element; 300728
Belongs To: Right Turn Lane on ML wilsland BT
Feature: Edge Of Pavement

I Active Profile: eop

! Level: DES_EDGE_OF_PAVE

3/5/18
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6. Left click to confirm the following.

|Constraint Label |
Constraint Label | [Tz e

|Start Value |
Start Value | [

| Stop Value |
Stop Value | K

7. The parametric constraint is added and the Thru Rd shoulder and end conditions are
turned off through the intersection.
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11.3.7 Cross-Section View

In this exercise, we will review the cross-sections along POLERUNRD. Since the secondary road
corridor begins where the Civil Cell ends, we will open a cross-section view of the POLERUNRD
alignment rather than open the cross-section view of the Corridor.

11.3.7.1 OPEN CROSS SECTION VIEW
1. Select the Open Cross Section View command from the Corridor Modeling task.
Tl corridor Modeling == A
Qe VY 4 AR
Wb |4 o - 12NN [ @
E@%%%5E$
R w = 3 157 sl -

\f\f WA R

TO ﬁ; {ﬂ& - € 4 15 4
2. Select the POLERUNRD alignment when prompted to Locate Corridor or Alignment.

| Locate Corridor ar Alignment

1 Complex Element: POLERUNRD
y s Feature: - 50 Scale Baselines
f Active Profile Exists
\ : Level: DES_HOR_CL
3. Fill out the dlalog below and confirm these settings with left clicks making sure to be on

the left side of the POLERUNRD alignment when confirming the left offset and right
side of the alignment when confirming the right offset.

P
1
v

Left Offset  |-70.00
70.00
Station | 200+00.00 R1
Interval |‘|[:-_|}|}
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4. When prompted to Select or Open View, Open View 3 from MicroStations View menu.

1)2[3]4]5]e]|7]e

5. Left Click in the drawing area of View 3.

IL_I— |
&L
A
!
&
G
5]
!
S0
x
&)

Select or Open View

6. Scroll through the cross-sections to 200+50.
7. Select View Properties and set the Vertical Exaggeration to 5.

|‘u"|ew Pmpertiesl"| |*‘ - I:

(@) Fit Section

() Center Backbone

(") Center on Current Offsets
Backbone Screen Width: 0.80
Vertical BExaggeration: 500
[] Display Mull Paints

] Display Cut and Fill Graphics

[ ] Display Cut and Fill Values
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8. Go to station 200+60.

| |
[ popeies ] |« < [_zwwomm T - b

114+

1134
112+

1M1

110+

108+

108+

1074

:_bqol Eb@l f't.»hl _'"I.»()I 'N‘JI ’J\f\-_‘,l E.JI oy bl \QI J\qol rf;:’l qigl "bﬁl n§'3| 1,‘.(-_.,I

Review the slope on the right side of the CL which is relatively flat. We’ll look at this
area from a different perspective in the next few steps.

9. Open the cross-section model of the EOP_R1 linear template as shown below. Note if
the entire cell highlights when you hover over the corridor handler, reset to get to the
underlying corridor handler.
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10. Go to approximately 0+35 of this linear. You can see the initial profile of the EoP is
really reverse of what this slope should be (sloping towards the island nstead of away).

B View 3, Cross Section [Software Graphics] - Civil Object Templates\Cells\.. = || E] [y

|View Properlies|‘| I‘ < |

0+35.00

112,

111,

110.5

110,

11.3.8 Flow Arrows & Slopes

M5

> >

Other vertical inspection tools used prior to or while making vertical edits are discussed in this
section. Flow arrows can displayed and slopes determined of the surface terrain stored in the cell

as discussed below.

11.3.8.1 FLOW ARROWS

1. Choose Project Explorer from MicroStation’s Primary Toolbar.

B-o-8-0-@-@-2-8-@9-0

2. Once invoked, select the Civil Model tab.
& Project Explorer
e Links @ File

£ Civil Model

“@ Civil Standards

= -:_ Civil Data
+ . Hane-Uban-Comdor.dan, Default
+]- i i24ane-Uban-Superelevation.dan, Default
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3. Expand the following to view the Civil Cells in the DGN file.
& Project Explorer

B Lrks 8 Fle < Civil Model "M Givil Standards

-« Civil Data
ﬁ- < 2Hane-Urban-Comidor.dgn, Defaultt

- Linear Blements

-4 Point Elements

-2 30 Linear Blements

% Temain Models

{f fl Comidors

----- i Superelevation
[EEH: Civil Cells

= Civil Cell: Right Tum Lane on ML w/lsland RT

- Civil Objects

[+ Referenced Models
-+ 2Hane-Urban-Superelevation.dan, Default

4. Expand Civil Cell -> Basic T - Urban -> Dependent Elements, and find the Terrain
Model: Pvmt Surface.

4 Project Explorer - *

% Links [ File < CivilModel " Civil Standards

-« Civil Data ~
[ 2-lane-Urban-Corridor.dgn, Default
-~ Linear Elements
----- + PointElements
[+-&= 3D Linear Elements
Eﬂ--% Terrain Models
-1 Corridors
----- {7 Superelevation
]_J: Civil Cells
E_.J: Civil Cell: Basic T - Urban
% References
<L Optional References
Bl <L Dependent Elements
™ Linear Template: EOP_L1
-4 Pymt Surface Surface Template
™ Linear Template: EOP_R1
¥ Terrain Model: For Island Profile

tq Terrain Model: Pvmt Surface
+_ Complex Element 900369
-+ Complex Element EOP_R1

Active Profile: Type: Complex Profile

+
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5. Right Click the Terrain Model and choose Properties.

& Pro ore —
T Links File < CivilModel % Civil Stand: il
=« Civil Data

-+ 2-lane-Urban-Corridor.dgn. Default
[ Linear Elements

-4 Point Elements

[+ 3D Linear Elements

[]--% Terrain Models

- Coridors

# Superelevation

=L Civil Cells

<L Civil Cell: Basic T - Urban

L References

+-== Optional References

=<k DependentElements

[ Linear Template: EOP_L1
[-#® Pvmt Surface Surface Templ: -
[+ Linear Template: EOP_R1 =
[H-4 Terrain Model: For Island Pro' .
[E: Terrain Model: Pvmt Surface N
[#--t. Complex Element: 300369 o7
[+~ Complex Element EOP_R1 <,
[/ Active Profile: Type: Complex
£
&
£
£
&
i

&
&
&
4
e ]
]

i [

(=)

i-2. Active Profile: Type: Transitio
H-“1. Complex Element DNC_Geo @
H-& Active Profile: Type: Projecte:

H-~+. Complex Element DNC_Geo
i-2 Active Profile: Type: Projectall2)
h o +

<

@
X

rvey
enRoads Help

Jwina

Override Symbaology

Add as Corridor Clipping Boundary

Add Feature

Export Terrain Model
Remove Feature

Rules

Set As Active Terrain Model
Templates

Move Parallel
Place Fence
Show Shortcuts
User Preferences
WireFrame View

Copy
Mirror
Move
Rotate
Scale

Clip Volume
Model Properties
View Attributes

Turn Level Off by Element
Element Information

Delete

6. On the Properties dialog, turn Flow Arrows On.

— >
General w
Extended w
Feature A4
Information L4
Edge Method w
Calculated Features Display ~
Contours Off
Triangles Off
Triangle Vertices Off
On v
Low Points Off
High Paints
Source Features Display Rl
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7. Review the Flow Arrows and make sure the slopes are as deS|red

11.3.8.2 SLOPES
Slopes can be reviewed of the pavement surface as shown below.

1. Select the Analyze Point command from the Terrain Model menu.

P| Terrain Model a5

a = LR R L %
w%ﬁ@%/%@Q

BB E

—F
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2. Inthe 3-D view, select the terrain Pvmt Surface. Note, hover over the edge of the
pavement area, reset until the Pvmt Surface terrain is highlighted (this will take several
resets and you may have to rotate the view some to better locate the terrain), and then left
click to select it.

| Terrain Model. Pymt Surface
Boundary
Level: SURVEY_DTM_DISPLAY |
3. Set the 3D view to a Top view and then reset to exit the Top View commad.
4. Roll-over the pavement area to review slopes.
@ Analyze Point — >
X 3642653 5524
Y 118043 6055
Elevation 111 5883
Slope 1.06%
Aspect 23274 3R
Display Settings N
Display Contours [l
Display Contours only in View []
Display Slope
Display Triangle [l
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11.3.9 Vertical Edits

Vertical generated initially in the T Intersection Civil Cells is based off -2% slope projection from
the secondary road centerline to its EoP’s and a direct tie to the through road EoP or a -2%
projection to the EOP if there is a turn lane involved. A quick profile transition is applied to the
curves between the EoP’s. This process does not always provide an ideal initial profile (See the
Cross Section view image above) even if both the secondary and through roads are in normal
crown because you generally need to slope the curve area away from the intersection and
controlling grades make this criteria difficult to meet automatically. The following steps will
guide you through general vertical edits which need to be made with practically every intersection
cell placed.

11.3.9.1 TURN LANE

The profile of any element can be changed by utilizing vertical commands as needed and making
the newly constructed profile the active profile. The steps below will go through some of the
commands normally used to re-profile the Civil Cells RT EoP.

1. Open the Cross Section Model of Corridor ROUTE156 in View 5 and navigate to station
107+76.88 R1 which should be the start of the taper.

2. Hold down the Right mouse button in the cross-section view and choose Place
Temporary Dimension Line from the resulting menu.

| Place Temparary Dimension Line

Remove All Temporary Dimensions
Locate Station Via Datapoint
Delete Dynamic Cross Section Views

|ser Preferences

3. Place the temporary dimension between the CL to EoP of ROUTE156. Notice that the
superelevation rate at this location is 3.9%.

B View 3, Cross Section [Software Graphics] - Corridor: ROUTE156 Plan: RO.. | = | (=) [wX3m

|ViewProperties“‘ |1 « | 107+76.88 R1 |v| > >

1121 | 18.00 112
3.00%

1114 B - 111

110 Rt R STV

108 T e— I

108 N T L 108
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4. If you navigate towards the intersection you will notice the superelevation rate remains
3.9% to the location where the taper ends and the parallel lane begins. The slope then
begins transitioning and is approximately 2% where the storage lane ends and the curve
begins.

5. Open the profile view of the Turn Lane Civil Cell’s EoP that runs along ROUTE156.
a. Invoke the context menu of the Civil Cell RT EoP.

‘h-JiEE?----.EEiL-.-.EI‘Iiiiﬁﬂﬁ‘r\\::: ?Q>;;%a,?m iL l C% ><
G 1&0.000

o
I Open Profile Mode lN
=

]

b. Open View 4 and then Left Click in this view to open the profile model which is
shown below.

B View 3, Profile [Software Graphics] - EOP_Turn E=n REnx™
A2 2R RIVEHEE NS H |

114
113
1124

M —
10 e
100 -
108-

k. k.

I I I I I I I I I I I I I T T T T T T T T T
WO DT ST 2T T S S TSSO S S S P
NETRE TR N N N gl qf
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6. Select the profile command Profile by Variable Slope from Element.

H vertical Geometry H R

. HB |55 b b (B D Py

L[Ny Zata Y AN
SN =Y

A Y D [ I [
I = YO

7. Fill out the dialog as shown below.

il
w

Slope Style | Linear ~ |

Slope Relative To Target [

Start Slope |3.90% |

End Slope |0.00% |

Vertical Offset [0.00 |
Range A
Lock To Start ]

[] Start Distance |[I'.I]'I]I |
Lock To End ]

[] End Distance |2DI}.I}I} |
Feature -

Name | |

Element Template |N|:|ne o |

8. Confirm the Slope Style of Linear with a Left Click in View 1.
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9. Locate the Plan Element to Profile.

q

|Locate Plan Elem-en! To F@e N

Complex Element: EOP_Turn

Feature: Edge Of Pavement
Active Profile Exists

Belongs To: Turn Lane - Urban - Exit

Level: DES_EDGE_OF_PAVE

@

Locate Reference Element

Complex Element: ACSC_T_EP_R
Belongs To: ROUTE 156

Feature: ACSC T _EP

Active Profile: ProfileByTemplate
Level: MODELING-ACSC_T_EP

11. Snap to the beginning of the taper for the Start Distance.

Start Distance - <Alt= Lock To Start

Range:Start Distance

+89.08

Active Profile Exists

Complex Element: EOP_Tum
Belongs To: Turn Lane - Urban - Exit
Feature: Edge Of Pavement

Level: DES_EDGE_OF_PAVE
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12. Snap to the end of the taper (start of storage lane) for the End Distance.

IEr1u:| D|stance <Alt> Lock To End
Range End Dlstance 9+15.08 ——

13. Confirm the remaining prompts (Start Slope 3.9%, End Slope 0%, & Vertical Offset 0)
with Left Clicks in the view to generate a new profile in the view.

m GNP
B~ ARQRBHEE IDEF |

115
114+
113+
1124
1114 —
104 I B S

109+ T T
108
107

I o ol ol ol ol ol al.ol ol o ol ol ol ol of I ool ol o ol ol I ool ool ol ol ol
T ST O <,§> Q.,@s %'2) Cg} <§> ‘3’,{9,0 ,,s: (,JQJJG:‘Q},\Q S

QQQQQ‘Q NN S A R o Al G

14. Project 0% to -2% from the end of the taper to the end of the storage lane (start of the
curve) with the same basic steps as performed above. The profile should now have two
segments as highlighted below:

B View 3, Profile [SoftwareGraphics] EOP_Tum E=nEEE "

115+
114+
113
1124

11 1 —
104 ) - e T T T T e

108+
I I I I I I I I I I I I I I T T T T
Q.Q}'\QJFLQJ";) Q,f-? S A & “@ﬁ’ﬁﬁ\ﬁ\@@ 0"\0 Qx@x@'@

QQQ%%%QQQQ\\

[ el
f|9f§3
D

NOTE: Ensure there is no overlap where they are supposed to join.
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15. Choose the Vertical Geometry command Profile Complex By Elements.

H yertical Geometry HEE A
QE |5t b L (B D - |2

| Sy zala s

E |~ & & I

R~y AL P Do I [

1 T 1 L 1 L L
1 E{ Profile Complex By Elements i

16. Set the dialog as shown below to a Method of Automatic, then select the 1% projected
element when prompted to Locate First Element, and then data point to Accept and
create one complex element from the two projected profiles.

2 Com.. — X

Method

Maximum Gap 0.03

Feature

-~
Element Template

® View 3, Profile [Software Graphics] - EOP_Tum == <"
L — o — O

¥ AR QRAVHEBE MBI

1164

1154

114

113

1124

11 1 —— — -

1104 Locate First Element emm T T T T

109 T~ —— — | {Profile: T~

Type: Projected Slope -

Q’QI J:\U ):'LQI ):“‘QI )(tpl P¥§I|EBY+emplﬁte p 19' )(rbq' KB‘QI IO)QI :|:‘—°U ;\QI )(Q}QI )(QQI )(QQI )(\QI )(‘-LQI )(erI

o S 9 9 9 Yievel DES_EDGE_QOF_ PAVE | ~ ™ ™ N~ N N A

17. Select this complex element and from the context menu, Set As Active Profile.

B View 3, Profile [Software Graphics] - EOP_Turn | (B
G- (AR QRIHEE OEIR &
115

115+

114+

113+

1124

111 _'-—EEJ@ =20 = X

N~ T Lo ity - ‘Set_r'l.s Active Profile i“‘ S
108+

s U L S B e e S T S IR Y
(\“Q QH erl’ Q;‘J Q)t g)(‘O Q)(b Q)( Qxlb ())(q r\)(Q r\)( r\)(rl' r\xrb P\K \xoj .\:I:'—0 .\;\ .\)(% '\)((a (LXQ o )(‘-l" q:{b
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11.3.9.2 INTERSECTION CURVE

The intersection curve’s initial vertical a Quick Profile Transition between the Edge of
Pavement’s which are initially profiled at -2% for the Secondary Rd & tying to the Thru Rd EoP
if a turn lane hasn’t been introduced. If a turn lane had been introduced, the element
DNC_Geom_TurnLaneCtrl can be easily edited by going to properties to change the slope if
needed. Any profile as needed can be drawn and made active as long as the Edge of Pavement
ties are maintained.

1. Go to Properties of the DNC_Geom_TurnLaneCtrl_R element and verify the slope of -
2% which is the slope we want at the Curve PC so we will not make any changes for this
exercise.

3642662.74.318000.25,

End Point 3642689.34. 317947 47,
Length 59.11
Feature Name DNC_Geom_TumlLane

Feature Definition DNC_Geom

Slope -2 00%
Vertical Offset 0.00
Profile Adjustment None
Point Selection On [ All

Start Point [] 3642662.7403.318(
i [E End Point [] 3642689.3384.317¢
_."\r% Start Distance |:|

nx

End Distance |:|
2. Open the profile model of the Curve EoP. Open the Profile in View 3.

TEEfT %Y ke’ X

‘ Open 3rcljf' e Mode i
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3. The initial profile is shown below.

B View 3, Profile [Software Graphics] - EOP_R1 E=n REnx™

113.54

113.0+

112.57

112.0+

111.54

111,04
110.57

1Moo o —
U S T -

o x x % 2 ® x

g 9 o o @ o 7 o

T I I T T I T I
W P S S S F NP S
RN 9

o o ) o o

x

&

NOTE: In section 11.3.13 & 14 we reviewed cross-sections and flow arrows in this area
and noticed the slope of this turn lane was towards the island. We will lower the grade of
the curve in the next few steps to force water away from the island.

4. Select the Vertical Geometry profile command Profile By Slope From Element.

H vertical Geometry

QEB s o e (R |2
NS
ST

R v Wt o I [
TR LE S [ Ry

5. Set the dialog as shown below.

v
Point Selection All ~
Profile Adjustment

Feature -~

Element Template
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6. Select the Curve EoP element when prompted to Locate First Element To Profile.

\

IL_cu;at_e_ First Element To Profile

Complex Element: EOP_R1
Belongs To: Basic T - Urban
Feature: Edge Of Pavement
Active Profile Exists

Level: DES_EDGE_OF_PAVE

7. Reset when prompted to Locate Next Element To Profile.
8. Select the Lane Line element when prompted to Locate Reference Element.
'Li_:-cjate_-F{e-f_e_l'encé_- ETemeﬁt
Complex Element:
DMNC_Geom_Laneline R
Belongs To: Basic T - Urban
Feature: DNC_Geom
Active Profile Exists
Level: MODELING-DNC
9. Confirm the remaining prompts and review the new profile which shows us what -2% off
the Lane Line element would give us (Shown highlighted below). Make no changes here,
just review.
B View 3, Profile [Software Graphics] - EOP_R1 E=n hER ™™
E - 4R RRRUBEE NDQ | H =
114.0+
113 51
113.04
112,57
112.01
111 51
111.01
110,51
110.04 -
109,54
o Q4:1 & Qg;' .53' ,5;' qga' r,go' ,§>' ,.;:' bp' ) (,Jc)' g:a' o an' ke' ,\<:' ‘g:J & o cg;'
QQQQQ%QQQQQQQQ%QQQQQQQ
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10. Select the Vertical Geometry command Profile Complex By VPI.

B vertical Geometry = .
BB (55 L e (2 3 - v |2

W

El— & |5 B

R A 1 [ |
T L S e [ b 1@ Y5
l_‘ Profile Complex By VPI
11. Set the Curve Length to 25 and draw the profile approximately as shown below making
sure to snap to the end points of the current active profile.

B View 3, Profile [SoftwareGraphics] EOP_R1 E=n REnx™

114 5
114 01
113 51
113.04
112 5
112.04
111.5+
111.04
110,54
110,04 I
109.5-
109.01
108,54

I I I I I I I I I I I I I I I I I
,,9 IS IS “.5—;' ;]9' ,f;l s PO D D D H AV NS qg: Qf: PO
o R A L N N e S SHE
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12. Open the Cross-Section view (in View 4) of the linear template EOP_R.

O e R X

| Open Cross Section Mode i

13. Navigate to approximately station 0+35 and observe the slope between the outside curb

and Island.

B View 4, Cross Section [Software Graphics] - Civil Object Templates\Cells\... | = || [B] g3

| View Properties |*| |4 < | 0+35.00 [=| » »]
113.01 -113.0
112,51 -112.5
112,04 _?,;":" L112.0
— - >
111 .5+ e — — — L B _4 F111.8
_ - —
111.04—— = L L111.0
o 5%
110 51 Ji b -110.5
110.04—— e - — - _F110.0
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14. In View 3, set the profile just complexed as active.
B View 3, Profile [Software Graphics] - EOP_R1

113.04
112.57
112,04
111.57
111.0+

110.57

AQ
Set As Active Profile |

15. Observe the changed slope between the outside curb and island in the cross-section view.

ENICE P

| View Properties | ¥| |« < | 0+35.00

x| > »

113.0+
112.54
112.0+

ME =l

111.0
11054
110.04——

109.5+

-113.0
-112.5
-112.0

M1
& ~111.0
~110.5
~110.0

-109.5
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11.3.9.3 EOP PROJECTED SLOPES

As shown above when we reviewed the DNC_Geom_TurnLaneCtrl_R element, a

projected slope of -2% is initially set on fillet back & ahead tangents. We’ll show how to

access this slope on the secondary roadway if the secondary roadway is superelevated.

1. Select the following element.

2. Open MicroStation’s Element Information command.

3. Drive down in the element tree until you find the element below. Note the slope can be

changed here.

(@ Element Infor.. —

—=- % Selection

i--,f Complex Element EOP_L1
+g Profiles
+-/ Fillet EOP_Curve_L

¢ Arc

/" Line

‘. Depends On

IR Cornplex Element 900369)
+-*. Depends On

L4 Terrain Models

Complex Element: EOP_L <Interval>

General

Extended

Geometry

Stroking Definition

Geometry Points

Feature

Transition Offset Rule

Method Single Offset
Offset -12.00

Start Distance 0+00.00

End Distance 0+76.81

Ratio 10

Type Base Geometry
Profile By Projecting LinEnt3d...
Slope 200% |
Vertical Offset 0.00

Profile Adjustment  None
Point Selection On D All

P [CICi|C([c][¢||¢
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11.3.10 Template Edits

This section covers editing linear and surface templates that are a part of the cell. We will create a
project folder initially to house the template associated with this ROUTE156 project.

11.3.10.1 PROJECT TEMPLATE FOLDER

1. From the Corridor Modeling task, choose the Create Template tool.

ffl corridor Modeling Y

ek W SEE
SR EN D @

2. Inthe Create Template dialog, choose File -> Save As to save the VDOT*.ITL file
pointed to by default to the class dataset folder with a filename of ROUTE156.itl

This is a Project ITL where you can save your template work (if needed). It’s
recommended to edit templates in the DGN file but if you have multiple occurrences of a
template, edit once, move from the DGN file to the ITL and then change the other similar
templates that are in similar cells, to point to this edited template.

3. Inthe Create Template dialog, right click the path of the ITL and choose New ->
Folder.

B Create Template

File Edit Add Tools

Template Librany: Cument Template
= C:\Bentiey Training \VDOT-CiviCIENl ikt | Surface-Asphalt Concrete w./ Agg E
Folder Mew »
i Termnplate Library Docurmnentation Link...
= Emf la..tes Cut Ctrl-X

4. Keyin ROUTE156 for the name of the new folder.

B Create Template
File Edit Add Tools

Template Library:
3 Cprojhsupy 52015 \geopalkroad'y
EE Poirt Mame List
[ Components
[ End Conditions
[ Templates

1 |ROUTE1SE

5. Close the Create Template dialog and save the changes.
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11.3.10.2 SURFACE TEMPLATE EDITS
In this exercise, we will modify the aggregate base thickness for the pavement surface in the
Civil Cell. Since we cannot copy Surface template edits from the DGN file, we will not edit the
surface template in the DGN file but rather modify it in the template library and re-direct the
surface template to this edited template. We could then re-direct other surface templates to this
template rather than edit each one in the DGN file.

1. In View 2 (Default-3D model), invoke the Surface Template Context Menu of the

pavement area surface and choose Propertles

2. Hover over the template name to view its location in the template library.
m Templates\CellsiT- IntersectlonRSurface Asphalt Concrete w/ Agg Base

Create Linear Featu True
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3. Open the Create Template tool again and Copy this template.

Template Library:
{23 C:\proj\supv8i2015\geopakiroadiroadw
"= PointName List
[C1 Components
[Z1 End Conditions
[Z1 End Conditions wf LOC
1 ROUTE156
33 Templates
{2 Cells
[C1 Basins
[Z1 CurbRamps
[Z1 Drives
21 Interchange
1 Medians
[Z1 Roundabout
3 T-Intersection
»== Asphalt Concrete wf Agg E
»== Asphalt Concrete wf Agg E
»== Asphalt Concrete wf Agg E
»= Asphalt Concrete wf CTA
= MC-1
= MC-1w/AGG
= Qverlay
== Overlay-Constant
== Raised Median - Paved

> Raised Median - Paved Li
--d Surface-Asphajais

»=¢ Tum Lane_Asj Set Active
»= Turn Lane_As|

»= Turn Lane_As| Cut

»= Turn Lane_Asj Copy

4. Navigate to the ROUTE156 folder previously created and Paste the copied template.

Template Library:

EE Point Mame List
[ Components
[ End Conditions

] RoUTE15¢

[ Templates Mew

Cut
Copy
Paste

Delete

Rename

£5 C\Bentley Training Y WDO T-CivilCells wdotenglish it

Ctrl-X
Ctrl-C
Ctrl-¥

Del
F2
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6. Open this folder and Double Click the template to make it the Current Template.

B Create Template
File Edit Add Tools

Template Librany:

i C Bentle'_.rTlalnlng NODOT-CivilCells \wdotenglish itl
== Poirt Mame List
_| Companents
] End Conditions
—y ROUTE156

] Templates

7. Select the Active Template tab.

|
Library | I Active Templatel

Cumert Template

Name: |Surfau:e-f-‘-sphah Concrete w/ Agg Base

Description: |

ABC B EP

8. Open Parametric Constraints and select ABC Thickness.

{7 Poirts

+-{_7] Components

----- 7] End Condtion Eranches
----- 7 Display Rules

=43 Parametric Constraints

-1 ACEC Thickness
-1 ACIC Thickness
-1 ACSC Thickness
-t Pymt Width_R

-7 Mtemate Sufaces

-[=7] Point Feature Defintions

1.7 T rmimenart Eazhors Dicfimitinne

B
&
e
H

o[

- [F

Curment Template

Name: |Surface-f-‘-sphah Concrete w/ Agg Base

Description: |

65 EB
‘B_EP

WCBC

ABC_B_EP

3/5/18

Virginia Department of Transportation 11-117



GEOPAK Road 1 Chapter 11 — Civil Cells

9. Right Click ABC Thickness and choose Edit.

Ela Farametric Constraints

. @--f> ACEC Thickne Edit...

. @ ACIC Thicknes Delete

. [T ACSC Thickne

@ PumtWidth R Rename

10. Change this value from -0.67 to -0.5 and tag OK.

Edit Default Parametric Value ot
Label: ABC Thickness
Default Value: | [0, 50] | Cancel

Help

11. Close the Create Template dialog and save changes.

12. In View 2 (Default-3D model), invoke the Surface Template Context Menu of the
pavement area surface and choose Properties.

13. Re-direct the template to point to the revised template in ROUTE156.
ROUTE156\Surface-Asphatt Concrete w/ Agg Base |

Create Linear Features True [
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11.3.10.3 LINEAR TEMPLATES

In this exercise, we will modify the aggregate base thickness for the linear templates in the Civil
Cell to match the change just made in the surface template.

1. Select the Edit Template Drop tool from the context menu of the Right Curve EOP

template.

]
[

-
-
e

2. Double Click the ABC_B_EP_R point and change the Vertical value from -0.75 to -0.58.

CLABRBABECEOFPOR R
-] III I ] o )
: ;MQEEHH R

URB_FRONT_BOT R
CURH) RETHRIK BEKTRR

[ABC B EP R

ABC_B_EXT_R

Point Properties

*
Name: |ABC_B_EP_R v | [ ooy |
[ Use Featurs Name Overide: ABC B EF R Close
Feature Definition: AEC B EP o
—= < Previous
[] Superelevation Flag
Next =
Altemate Surface: ABC_B “
Help
Member of:
Curb_Agg_Base_R
Constraints
Congtraint 1 Congtraint 2
Type: Horizontal e Vertical w
Parent 1:

CURB_FRONT_BOT R v | #|  CURB_FRONT_BOT.R ~| #|

Value: ||}.|}[:. | -

Label: |

058 |[=

o |

[ Horizontal Feature Constraint:

NOTE: This value is -0.58 instead of the -0.5 used in the surface template because the
ABC Thickness is being measured off the Curb Bottom.
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3. Tag Apply and then Close. Then choose OK on the Create Template dialog to close this

dialog.

4. Open the cross-section view of the alignment POLERUNRD and navigate to

approximately 200+70. Notice the aggregate base on the right matches the surface

template but doesn’t on the left.

B View 3, Cross Section [Software Graphics] - Complex Element: POLERUN... | = || [&) |{gtCm|

| View Properties | ¥| |« < | 200+70.00 R1 =] » »

113.54
113.04
1125 i
112,01 -
111,51
111.0-
110.5-

F113.5
F113.0
F112.5

" Hi2o

F111.5
F111.0
F110.5

In the next few steps, we will move the template we just edited in the template library and
then re-direct the remainder of the templates in this civil cell to use this revised template.

5. Determine the name of the template that was edited by hovering over the linear template.
You may have to Right Click if the Civil Cell is highlighted first to get to the underlying
linear template.

Civil Object: Linear Template: EOP_R1
Templates\Cells\T-Intersection\Asphalt Concrete
Level: MODELING-CORRIDOR_DESIGN

\

6. Open the Create Template dialog.

EH{ Corridor Modeling .

AEHH %MElr
S|4 o H- BN\ 2
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7. Select Tools —> Template Library Organizer.

B Create Template

File Edit Add @ Tools
Template Library Organizer...
Apply Feature Mame Override...
Apply Compeonent Mame Override...
Apply Feature Definition to Points...

8. Copy the template from the Active Design File Corridors to the ROUTE156 folder in the
active template library by dragging and dropping as shown below.

8" Template Library Organizer

Available In: Available In:
‘=3 C:\Bentley Training\VDO T-CivilCells\vdotenglish itl {3 Active Design File Corridors
"ZZ Point Name List ‘=2 PointName List
(] Components 3 Linear Template: EQP_lsland
(1 End Condtions 3 Linear Template: EOP_L1
‘=3 ROUTE156 {3 Linear Template: EQP_R1
] Asphalt Concrete w/ Agg Base w/ CG-6|
»= Surface-Asphalt Concrete w/ Agg Base 3 Linear Template: Modeling-Seam_Line2
4 Templates 31 POLERUNRD
] Cels 1 ROUTE156
] Mise
(] Rural
(] Urban

9. Tag OK on the Template Library Organizer dialog and Save Changes when prompted.
10. Close the Create Template dialog.

11. Select Properties after invoking the Context menu of the Civil Cell LT EoP linear
template.

12. Change the template to point the template just copied to the ROUTE156 folder.

Template Name ROUTE156\Asphalt Concrete wf Agg Base wf CG-6 |
Haorizontal Mame EOP_L1 [
Description
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13. Select the cross section view and the aggregate base on the right of the screen should now
match the thickness of the surface template.

B View 3, Cross Section [Software Graphics] - Complex Element: POLERUN... Eh

| View Properties | v| |4 < | 200+70.00 R1 =] » »]

1135

113,01 N

1125 e __ ,.__: s

120 -7 = e —

111 5 | - = N 7
110.5 |

14. Lastly, we need to change the Aggregate Thickness for the Turn Lane linear template.
Select the Linear Template as shown below and choose Edit Template.

15. Similar to the edit made with the Surface Template (and shown below), Go to Active
Template and edit the ABC Thickness to change it from -0.67 to -0.6

B | Editing Roadway Designer Template Drop
File Edit Add Tools

Current Template Display
i 3 Points ” Name |Tum Lane_Asphalt Concrete wf Agg Base wf CG-6 | '@ Components 'D Constraints
+C1 Components o . .
-L--J End Condition Branches RS En i | | Dlsplay PointNames

-+ Display Rules

=123 Parametric Constraints
4148 ACBC Thickne  Edit.
% ACIC Thickne: Delete
% ACSC Thickne

[ Display All Components

COULRRS,

| Rename
1'----?—) Greenspace S wpame - - i
+-¥> Greenspace Width_R v ABC _B_Ewrn®_&_
ltem Value
£ >
Library || Active Template +=3LiH-l0u

NOTE: The ROUTE156 template would need to be changed as well but this step is
skipped in this exercise.
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11.3.11 CELL - Median Nose
This section will discuss steps of adding median.
1. Open the file 2-lane-Urban-MedianT.dgn. This file contains
e Alignment & Corridor for ROUTE156
e Alignment, Corridor, & Basic T intersection for POLERUNRD

e Alignment & Basic T for the alignment NEWRD which is located opposite and
West of POLERUNRD.

We will add a median turn lane to the NEWRD intersection.
2. Place the Civil Cell Median-Nose from the category VDOT _T-Intersections.

Pick Civil Cell

4—--VDOT_F%oundabouts.dgnlib. Roundabouts A Q] qQ @
=-VDOT_T-Intersections.dgnlib, Default
-Island RT

--Basic T - Urban - w/Median

- Island LT

- 1sland (Splitter)

-- Turn Lane - Rural - Exit

-- Turn Lane - Rural - Entry

--Basic T - Urban

--Ramp - Exit

--Basic T - Rural - wiMedian

-- Turn Lane - Urban - Entry

-- Turn Lane - Urban - Exit

- Ramp - Entry

--Basic T - Urban - Overlay & Widening
--Basic T - Rural

--Basic T - Rural - Overlay & Widening
--Median Turn Lane_2D
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3. When prompted to ‘Locate Reference Element: DNC_Geom_CL (Element along Sec. Rd
CL Thru Cell, Profiled)’, select the DNC_Geom_CL in View 1.
Locate Reference Element:

DMNC_Geom_CL (Element along Sec. Rd

CL Thru Cell, Profiled)

Complex Element: DNC_Geom_CL
. |Belongs To: Basic T - Urban1
. |Feature: DNC_Geom
Y Active Profile Exists
Level: MODELING-DNC

4. Observe the geometry being displayed.

a) If the geometry appears correct and similar to the image below, move on to the next
step.

b) If the geometry does not look correct, ensure the direction of arrows as shown in
section 11.3.2. Although the cells will normally adapt to references that are different
in direction than the actual cell references, you can change the direction of arrows by
hovering over the reference elements to view the directional arrows and left clicking
to change the direction.

c) If the geometry still does not appear correct, it’s highly likely that the reference
elements are not long enough or profiled long enough to accommodate the cell as it is
built. You can Right-click through the remainder of prompts to not place the cell and
review the reference elements.

| Select Elements to View Altermatives =
|(Reset to Skip)

S — _r___- _—

5. Right-click when prompted to *Select Elements to View Alternatives (Reset to Skip)’.
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6. Data Click on the View when prompted to ‘Accept Civil Cell Placement’.

The image below shows the cell in 2d & 3d views.

= u View 2 - Top, Default-3D [Software Graphics]

11.3.11.2 HORIZONTAL EDITS

1. Move the location of the median nose from 25’ to 35’ off the edge of pavement by
selecting the line perpendicular to the secondary road close to the median nose as

shown below.

T € X
$\G = 'I =
o . |

DI I|
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2. Select the Nose Median Edge of Pavement and change the following radius from 12’
to 45,

7. With the Nose Median Edge of Pavement still selected, change the following nose radius

from 3’ to 2.
W@%5'33"E

=2 122

o 43'57" .

o

o
S
o
o

8. Select the Median Edge of Pavement (Non-Taper side) and change the taper end offset
from 4 to 10.
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9. Select the Median Edge of Pavement (Non-Taper side) and change the taper end offset
from -4 to 2.

v+0

-
1

After edits, the cell should appear as shown below.

3t

Pay close attention to horizontal edits as they are made as the following can happen with
narrow median widths. If it does, undo the edit, change the nose geometry, and then
make the edit again.
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11.3.11.3 VERTICAL EDITS

1.

The Median Nose Cell is placed initially with a -2% slope projected from the Secondary
Rd CL. Similarly, to the island cells, this needs to be changed to match the pavement
slope. We’ll go through these steps below, add the median as a void to the Pavement
Surface, and then also re-profile the median elements based on their location to the CL.

Choose the Vertical Geometry command Profile from Surface.

B vertical Geometry —
diB s e 2 A 12
N

E|— @’ éﬁz}i e From Surface i
R v W I o [T

T L[ [ [ [ R

2. Set the dialog as shown below.

*;,
Point Selection _

Profile Adjustment
Draping Option

Horizontal Offsets
Vertical Offsets

Range
Lock To Start
Start Distance 0.00

[
>

Lock To End

End Distance 20761

Feature »
Element Template

3. Select the following three Median EOP elements.

_—--"'".F— ‘

@

Locate Mext Element To Profile - Reset

——\ To Complete
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4. Reset and then select the For Island Profile terrain in the 3D view.

Active Terrain Model

Terrain Model: For Island Profile |73+
Boundary LA
Level SURVEY_DTM_DISPLAY |\ %

TR T T T T T T T

NOTE: You may have to reset a few times without moving the mouse to reach this
terrain. Your cursor must be on the edge of the surface area as shown above.

5. Left Click through the remaining prompts to create the profiles.

6. Open View 4, open the profile view of each of the three elements just profiles, and make
these profile from surface profiles the active profile. This process if shown for just one
of the elements below.

a. Select the Median EOP and from the context menus, choose Open Profile Model.

FEH T %t

?
— ‘5 35.00
-]

b. Left Click in View 4 when prompted to Select or Open View.

B View 4, Default [Software Graphics]

A @ AQRIRNBHY N BHHLE

Select or Open View
| P |
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c. Select the profile just created and choose Set As Active Profile from the context
menu.

B View 4, Profile [Software Graphics] - EOP_Median1

E-2-ARQREHEEH NEGE H |
111.2 @r‘@ /,Ml_

111

‘ Set As Active Profile i

110.8

NOTE: The profile may be below the current active profile so you may have to reset
to choose the profile just created.

d. Perform the same steps for the other two other Median EOP’s.

7. From the Terrain Model tools, choose Add Feature.

# Terrain Model = A

8. Set the Feature Type to Void in the dialog as shown below.

W

Terrain Model | » |

Feature Type |Void ~ |

9. Select the Pvmt Surface terrain in the 3D view when prompted to Locate Terrain Model
To Add Elements.

N

YL ocate Terrain Model To Add Elements

Terrain Model- Pvmt Surface %ﬂ.‘
Boundary
Level: SUF{VEY_DTM_DISPLAY

T TR T3
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10. Select the element DNC_Geom_Void when prompted to Locate Element To Add.

[Locate Element To Add |

Complex Element: DNC_Geom_Void
Belongs To: Median Nose
~|Feature: DNC_Geom

Active Profile Exists

Level: MODELING-DNC

11. Reset when prompted to Locate Next Element To Add — Reset When Done.
12. Data Point in View 1 to confirm the Feature Type of Void.

[Feature Type |
Feature Type Void| b

Below are images of the 3d view showing before and after adding voids.

Before VVoid Added After Void Added

.r,,,_-=|.—_,.-— ="
" ""’"’f Ene T

if

13. Open View 3 (if not already open).

14. Choose the Open CrossSection View from the Corridor Modeling tools.

ff corridor Modeling -H
Al i W 5=

Wil |4 o - 2N\ [ @
TEEEEEY &

R UK s SR g

S s N

T f"\.
%‘ Open CrossSection View |I lﬂﬂ
A . v

- A
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15. Select the NEWRD alignment when prompted to Locate Corridor or Alignment.

—
|
[ E—
Locate Corridor or Alignment
Complex Element: NEWRD
Active Profile: NEWRD
Level: Default

16. Use the following settings and proceed through the prompts making sure your data points
for left and right offset are respectively, to the left and right of the alignment.

:'Jr
M LeftOffset
Right Offsel

Station 0+00.00 R1
Interval

17. After clicking in View 3, navigate to station 0+55 and observe the island. Tag the arrow
by View Properties and change the Vertical Exaggeration to 5.

B View 3, Cross Section [Software Graphics] - Complex Element: NEWRD | — || (=] ||i&|
| View Properties |+ | |« <« | 0+55.00 R1 =] » »

114+ ~114
113+ 113

1124 _ 112
11+ 111

1104

110
e R 109
108+ 108

Notice the slope from the CL to the left median edge of pavement is -2%. We’ll change
this slope to +2% in the next few steps so that water is draining away from the island.
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18. Select the Vertical Geometry command Profile By Slope From Element.

B vertical Geometry —

QEB |5 | e (XD - AV |2
W o

El~ & |6 6

R W e o |~ [T

! ERS S B N

19. Set the dialog as shown below.

U ProfileB.. — X

Point Selection All o

Profile Adjustment
[ VericalOffset 000 |
Slope

Feature ~

Element Template

20. Select the Median EOP as shown below when prompted to Locate First Element To
Profile.

S

Locate First Element _:D F'rD:fiIe |

Complex Element: EOP_Median3
Interval

Belongs To: Median Mose
Feature: Edge Of Pavement
Active Profile Exists

Level: DES_EDGE_OF_PAVE

21. Reset when prompted to Locate Next Element To Profile.
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22. Locate the alignment NEWRD when prompted to Locate Reference Element.

I \
[Locate Reference Element |

Complex Element: NEWRD
Active Profile: NEWRD
Level: Default

-

23. Conform the slope of +2% and confirm the remaining prompts with Data Points in the
view.

24. Select the Median EOP, choose Open Profile Model from the context menu, and open
the profile in View 4.

\4\ ) B
%'Ef'fﬂ"\ Sl ~ X °] X_
: 1}9 f

o Open Profile Mode i

25. Select this new projected profile in View 4 and choose Set As Active Profile from the
context menu.

B View 4, Profile [Software Graphics] - DNC_Geomb5

111.6

114 — E‘J@ 75X

111.2 I ———
111, ‘Set As Active Profi el

11N &
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26. Click on View 3 if you still have it open as the Cross-Section View and observe the
change to the slope being now away from the median.

B View 3, Cross Section [Software Graphics] - Complex Element: NEWRD | — || (=] ||ﬁ|
| View Properties | ¥| |« < | 0+55.00 R1 =] > »
113.5- 1135
113.01 F113.0
112.5- 112.5
112.01 F112.0
1154 1115
111.07 I == ' F111.0
110.5- — H110.5
110.01 — L] -110.0
109.5- : -109.5
109.04 -109.0
w85 T T T T T T T T T T e e et ~ Hioss
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11.3.12 CELL - Median Turn Lane

In the next few steps, we will add a median turn lane to tie to the Median Nose cell just

placed. Thisisa 2d cell.
11.3.12.1 PLACEMENT
1. Choose the Place Civil Cell command from the Civil Cells tools.

2 Civil cells

2. Select the Median Turn Lane_2D Civil Cell from the VDOT _T-Intersections

category.

Pick Civil Cell

=-WDOT_T-Intersections.dgnlib. Default AR ] m
- Island RT

- Basic T - Urban - w/Median

- Island LT

--Island (Splitter)

- Turn Lane - Rural - Exit

-- Turn Lane - Rural - Entry

--Basic T - Urban

- Ramp - Exit

- Basic T - Rural - w/Median

-- Turn Lane - Urban - Entry

- Turn Lane - Urban - Exit

--Ramp - Entry

--Basic T - Urban - Overlay & Widening
--Basic T - Rural

--Basic T - Rural - Overlay & Widening

& Median Turn Lane_2D

- Median Nose

3. When prompted to ‘Locate Reference Element: Road CL’, select the alignment NEWRD

in View 1.
—-—-—"‘/ —

| )

U K

Locate Reference Element: Road CL
(1/3)
Complex Element: NEWRD

Active Profile: NEWRD
Level: Default

—
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4. When prompted to ‘Locate Point: DP LT Median EoP Start (LT looking from Nose)’,
snap to the LT Median EOP as shown below and then data point.

_
5 >

Locate Paint: DF LT Median EoF Start
(LT Looking from Nose) (2(3)

5. When prompted to ‘Locate Point: DP RT Median EoP Start (RT looking from Nose)’,
snap to the RT Median EOP as shown below and then data point.

—

o
% S

Locate Point: DP RT MediafrEaP Start
L (RT Locking from Nose) (3/3)

Complex Element: EOP_Median1 |
Belongs To: Median Mose
Feature: Edge Of Pavement
Active Profile Exists

Level: DES_EDGE_OF_PAVE
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6. Observe the geometry being displayed.

Select Elements to View Alternatives
(Reset to Skip)

b)

~\

If the geometry appears correct and similar to the image below, move on to the next
step.

If the geometry does not look correct, ensure the direction of arrows as shown in
section 11.3.2. Although the cells will normally adapt to references that are different
in direction than the actual cell references, you can change the direction of arrows by
hovering over the reference elements to view the directional arrows and left clicking
to change the direction.

If the geometry still does not appear correct, it’s highly likely that the reference
elements are not long enough or profiled long enough to accommodate the cell as it is
built. You can Right-click through the remainder of prompts to not place the cell and
review the reference elements.

7. Right-click when prompted to “Select Elements to View Alternatives (Reset to Skip)’.

8. Data Click on the View when prompted to ‘Accept Civil Cell Placement’.

The image below shows the cell in 2d view. No 3d is created.
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11.3.12.2 EDITS

1. Drop the Turn Lane cell.

EglEE. S THY OB

—

——
NOTE: It’s not ideal to drop cells but the Turn Lane cell is just a 2d cell with limited
elements and we need to target the elements within it with Point Controls.

2. Select the Median EOP (Tapered side) and change the storage lane length from 50 to 75’.

NOTES:

e You would need to add this value to what’s available in the nose area for the total
length of storage lane you wish to achieve.

e Taper edits are fairly straightforward with the heads-up value edits and we will
make no edits to the taper.

Next, let’s profile the taper side of the Median EOP, then we will create a Corridor
for the NEWRD alignment, and finally we will add point controls and parametric
constraints to match the dimensions in the cell area.

1. Select the Vertical Geometry command Profile By Variable Slope From Element.

B vertical Geometry BREEA
QEB 5 | e (XD Ay 2

w |‘\_‘ i_\l \l

E - & |6t

L3 L3

R v A M [\ [
UESESSIE ] Y. /e

£ Tarrain Model

‘ Profile By Variable Slope From Element
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2. Fill out the resulting dialog as shown below.

il
w

Slope Style | Linear e |

Slope Relative To Target [

Start Slope |2.00% |

End Slope |2.00% |

Vertical Offset 0.00 |
Range ~
Lock To Start |

[] Start Distance [1105.89 |
Lock To End |

[] End Distance [1305.67 |
Feature L

Name | |

Element Template |N|:|ne g |

3. Leftclick in View 1 to confirm the Linear Slope Style.

4. Locate the Plan Element to Profile which is the Median EoP (Taper side).

l\

.

[Locate Plan Element To Profile LI\
Complex Element: EOP_Median_L
Feature: Edge Of Pavement

Mo Active Profile

Level: DES_EDGE_OF_PAVE

=4

5. Locate the Reference Element which is the NEWRD alignment.

—_—

— |

|Locate Reference Element |
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6. Snap and Data Point the Start and End Distance as shown below.
— i

|
=8
[Start Distance - <Alt> Lock To Start

Range:Start Distance | aIgEl

Complex Element: EOP_Median_LT
Feature: Edge Of Pavement

Mo Active Profile

Level: DES_EDGE_OF_PAVE

—
T

[End Distance - <Alt> Lock To End |
Range:End Distance |[EESENsTazAl

Complex Element: NEWRD [
Active Profile: NEWRD |
Level: Default

7. Confirm the Start & End Slopes of 2% and the Offset of 0 with Data Points to

complete the command.
8. Remaining in the same command, change the Start and End Slope to -2%.

@

w
Slope Style ILinear v
Slope Relative To Target ]

Start Slope [-2.00% |

End Slope [-2.00% |

Vertical Offset [0.00 |
Range »
Lock To Start |:|

[] Start Distance |S4.DD |
Lock To End ]

[] End Distance 155,67 |
Feature »

Name | |

Element Template |None ™ |
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9. Locate the Plan Element to Profile which is the Median EoP (Taper side).

|-'b_'_
[Locate Plan Element To Profile LI\

Complex Element: EOP_Median_L
Feature: Edge Of Pavement

Mo Active Profile

Level: DES_EDGE_OF_PAVE

=4

10. Locate the Reference Element which is the NEWRD alignment.

—_—

— |

|Locate Reference Element |

11. Snap and Data Point the Start and End Distance as shown below.

e

Mﬁsmﬂce-{ﬁ“?} Lock To Start |

Range:Start Distance | [EEETARA

Complex Element: NEWRD
Active Profile: NEWRD
Level: Default i

..—-""'!‘r

V |.
|Enu:| Distance - <Alt= Lock To End | 1
Range:End Distance |rESYELINE \
Complex Element: EOP_Median_LT
Feature: Edge Of Pavement

Active Profile Exists |
Level: DES_EDGE_OF_PAVE

12. Confirm the Start & End Slopes of 2% and the Offset of O with Data Points to
complete the command.
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13. Open the profile model of the median edge of pavement (taper side). (Open in View

4).
N 2| |
Bl ﬂ
E’a—'lﬁf\ 7t s Q ==
2 3355
iy ‘ann Profile Mode i - L

14. Choose the Vertical Geometry command Profile Complex By Elements.
H vertical Geometry
QB 5 b e (B D A |2
NS
El~ & & B
)iy p € o i
| Hl 3rlo'f' EI-CJOI"n'J ;;B;Ee:;nzs i

15. Set the Complex Method to Automatic and in View 4, complex the two projected

profiles.
B View 4, Profile [Software Graphics] - EOP_Median_LT E
E-¥- ARQIBEE MHE FH
115
114
113+
112
1114 T e —
[Locate First Elemerit | b
107 Active Profile:
1094 —|Type: Projected Slope - NEWRD
Level: DES_EDGE_OF_PAVE
108+
16. Select the complexed profile and choose Set As Active Profile from the Context
Menu.

B View 4, Profile [Software Graphics] - EOP_Median_LT

IERE® é@@%ﬁﬂ@t@@ume
112 ﬁ".@@ 2z

111 —_-r—

| Set As Act ve Profile i

1D
109 L=

3/5/18 Virginia Department of Transportation 11-143



GEOPAK Road 1 Chapter 11 — Civil Cells

17. Close View 4 and choose the Create Corridor command from the Corridor
Modeling tools.

ff corridor Modeling

ol 1) A

il : -7
- Create Corridor f\\ I_ © ﬁ
E % . WY &

18. Set the resulting dialog as shown below.

) CreateC.. —

Locate Profile Element

Corridor Name NEWRD

Design Stage 3-Final ™

19. Select the NEWRD alignment when prompted to Locate Corridor Baseline.

______.—-—-*"']Locate Corridor Baseline |

Complex Element: NEWRD
Active Profile: NEWRD
Level: Default

—

20. Reset for the Active Profile. And then confirm the Corridor name with a data point.
21. Select the following Template selection button.

{} Create Template Drop -

Lock To Start 3:‘

[] Start [0+00.00 R1 |
Lock To End L]

[] End [0+00.00 R1

Drop Interval |5.DD

Minimurn Transition Before Drop |D.DD

Minimurmn Transition After Drop |D.DD

Template |Temp|ates‘;Urban‘uﬂ.sphaIt Concrete New Construction\Divided\Asphalt Conch

Description |

3/5/18
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22. Choose the following template.

Pick Template

—|-C\proj\supvBi2015\geopakiroad\roadway_designeritemplate_library\V
i Components
-End Conditions

-End Conditions w/ LOC
-Templates

+-Cells

+-Misc

+-Rural

+-Rural w/ LOC

~J-Urban
i--}'%sphaltConcrete MNew Construction

\ [} Divided
:
Asphalt Concrete wf Agg Base w/ CG-6/MS-4

i Asphalt Concrete wf Agg Base w/ CG-7

. [-Undivided

i--AsphaItConcrete Qverlay

& Asphalt Concrete Widening
41 Jointed Concrete

H-Urban wf LOC

- FH- -

oK Cancel

__.L"/
i

[Start Station

<Alt> Lock To Start

Start | [i] =1

Complex Element: EOP_Median_LT
Feature: Edge Of Pavement

Active Profile Exists
Level: DES_EDGE_QOF_PAVE

_23_&;_

End Station [ _—ﬁ—*ﬁ
<Alt> Lock To End "

=g+

Complex Element: EOP_Median_RT
Feature: Edge Of Pavement I
Mo Active Profile

Level: DES_EDGE_OF_PAVE
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24. Confirm the remaining prompts with data points to place the template. Review the 2d
& 3d images below.

1 | S -
We now need to add point controls and parametric constraints to the corridor to align the
Corridor EOP’s to the Civil Cell EOP’s.

25. Select the Corridor Objects tool from the Corridor Modeling tools.
EH{ Corridor Modeling L

Qe Vi 4 A
|4 o - 120\ 1[G
E@'%%%-'-@E’m Corridor Objects

F{\_,_/\’\ \’?_Hf|‘_'||‘E'|J_v }

Ao P T o
T © sffw - - 08 A8 14 Yy
26. Select the NEWRD corridor when prompted to Locate Corridor.

ol
=
1 -

l |
t — —

Corridor: NEWRD
Plan: NEWRD |
Profile: NEWRD

Level: MODELING-CORRIDOR_FINAL ™
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27. In the Corridor Objects dialog, choose Point Control and then choose Add New.
We are adding Point Controls for points ACSC T EP L RP & ACSC T EP R LP.

C o F‘ﬂL_F_M{EHﬂ‘B‘PL_U__E!_m——
I LI ED _BROT+—

28. Set the dialog as shown.

L,

RED_ITOPR _I

MED _ "BDT__L

Lock To Start

Start 0+00.00 R1

Lock To End

Stop 2+59 74 R1

Control Description |EP_MED_R |
Mode |H0rizonta| ™ |

Caontrol Type

|LinearGeometry ~ |

Point

R[]

Plan Element |

™ |

]

Use as Secondary Alignment

Prionty |1

Horizontal Offsets

-~

Start

[0.00 |

Stop

[0.00 |

CORBBEBRAEETO®PRER
|

__L1 ]
|

WCsSce_T_

b T ECTEEE

_F_: |:|T_:.'_

EP_

L_RP
_L_m®P

Lc BCC AT FERTLIL RMRAP

29. Accept the prompts and then choose the RT Median EP as shown below when

prompted to Locate Plan or

Profile Element.

0

e -

LocatePlan Or Profile Element ——

Complex Element: EOP_Median_RT
Feature: Edge Of Pavement

Mo Active Profile

Level: DES_EDGE_OF_PAVE

]\_P-_,

Cae——

ij

30. Accept the remaining prompts until the point control is added
31. Choose Add New again in the Corridor Objects dialog.
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32. Set the dialog as shown below.

) Create Point Control - X
Lock To Start
Start 0-+00.00 R1
Lock To End
Stop 245974 R1
Contral Description |EP_MED_L |
Mode [Both v
Contral Type |LinearGeometry V|
Paint SC_T_EP_R LP ™ |

Plan Element | ~ |

lUse as Secondary Alignment ]

Priarity |‘| |
Horizontal Offsets »
Start [0.00 |
Stop l0.00 |
Vertical Offsets »
Start [0.00 |
Stop l0.00 |

NOTE: The mode is set to Both.

33. Accept the prompts and then choose the LT Median EP as shown below when
prompted to Locate Plan or Profile Element.

| —

———

-

|Locate Plan Or Profile Element |

| Complex Element: EOP_Median_LT | ——
Feature: Edge Of Pavement | |

Active Profile Exists

’7 Level: DES_EDGE_OF_PAVE

34. Accept the remaining prompts until the point control is added.
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35. Review the median area. The Corridor Median EoP should now be aligned with the

Civil Cell Median EoP

B 0 |

i
MU

= ﬂr:——'ﬁﬁ—'-—- 1

g h 8

JH

36. We will not spend the time to align the Outside EoP’s in this example as this is more
of the corridor modeling process but Parametric Constraints, Point Controls, &
possibly template edits could be used to achieve the modeling outside the cell. this
section has been achieved which was to place and model the median nose area and

turn lane civil cells.

Finished Intersection if Outside EoP’s corrected.

|

[TTITTT rﬂ

—fi.___ll.\J\ I

IMHI il mn ] M \‘

] ||JJ IIl ] |

I —

cec

LT

o

[ [T . ILL_fl\

e o e e ]

i | -

T

3/5/18

Virginia Department of Transportation

11-149



GEOPAK Road 1 Chapter 11 — Civil Cells

11.3.13 Display Rule

1. Add the parametric constraint INT_L to the ROUTE156 corridor as discussed in section
11.3.14 Display Rule. This is performed to turn off the mainline corridor shoulder and
end condition through the Civil Cell limits.

2. Change the view settings of View 2, Default-3d model to Smooth.

m View 2, Default-30 [Software Graphics]

Il - AR RIREHDD S

View Mumber; 2 =

f:j Presentation =a
T ACS Triad Fast Cells
& Background = Fill

3. Notice the gaps where the T Intersection curves meet the ROUTE156 corridor. In the
next section, we will close these gaps by adding Key Stations.
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11.3.14 Key Stations
1. Select the Corridor Objects from the ROUTE156 corridor context menu.

kY A k!
T -1 SO R X
//'.-:qll - E /

\ Corridor Objects i
I

2. Select Key Station on the left hand side of the Corridor Objects dialog and then choose
New.

H Corridor Objects - ROUTE156

Template Drop

Secondary Alignment Add New
107+52.98 R1

Parametric Constraint

Paint Contral
Curve Widening
End Condition Exceplion

Extemal Reference

Clipping Reference

3. Snap to the end of the curve and left click to accept the station and add the key station.

Station__- [

T 1 1+32.47 R1

oo | [ I PR ———

4. Add 0.01 to move this out of the display rule limits.

h Corridor Objects - ROUTE156

N X 2 A .

Template Drop ) s B 8
Station

Secondary Alignment 101482 18 R1

Key Station 107+82 99 R1

Parametric Constraint 111+3248 R1 I

5. Add other key stations to close other gaps around the intersection.
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6. Review the intersection in View 2, Default-3D model.
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11.3.15 CELL - Basic T Overlay & Widen

11.3.15.1 REFERENCES & DIRECTION OF REFERENCES
1) Thru Rd EoP (Profiled) )
2) Secondary Rd CL (Profiled)

3) Back Data Point along Secondary Rd (Within Profile Limits, Rec. Min 50' from Thru Rd
EP) @

4) X _EOP LT (LT Looking from Thru Rd, 1 Element from Thru Rd EoP to at least Point
Back)

5) X_EOP LT (RT Looking from Thru Rd, 1 Element from Thru Rd EoP to at least Point
Back)

NOTES:

(1) Use Template produced EOP from Corridor Model graphics for the Thru Rd EoP ref.

(2) Back data point should be within the limits of the Secondary Rd Profile and this distance
(listed above as 50° Min.) varies per cell. Skew and geometry will increase the distance
specified.

(3) Order may be different than shown here. Follow prompts.

(4) Existing EOP must be a complex, within the boundaries of the proposed EoP, and be
placed from the Thru Rd to just beyond the Back Data Point.
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11.3.15.2 GEOMETRY, EDITS, & TEMPLATE

This Civil Cell is similar to the other T intersection cells with the exception that it places an
overlay template through the secondary road intersection. This is a variable overlay where the
slope & grade is being controlled by the designer (It’s not a constant overlay). A milling
component is included in the initial template.

Below shows the cross-section and 3d view of the cell after placement.

B View 3, Cross Section [Software Graphics] - Civil Object Templates\Cells\T-Intersection\Asph... | = || =

[Viw Propetis || |4 < | 158500 > >

117.04

116,54~ —
116.0- R
115.51 \
115,04
114.5
114.04

113.57

113.04
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Horizontal, Vertical, and template edits are primarily the same for this overlay and widening cell
as for the basic with the exception being the added linear templates placed on DNC elements
which are partial offsets of O from the existing EOP’s. This template is shown below for the left

side of the intersection.

[ /|

Description

Start Station
End Station

1

TemplatestCells'T-Intersection™ 0w

eray

Haorizontal Mame DNC_Control_L

0+00.00
1+73.71

This linear template creates the surface area between the existing EoP and the Secondary Rd CL.
There is a “mirror” linear template placed along the RT existing EoP.
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11.4 ADA RAMPS

11.4.1 Available Cells
e VDOT ADA_"A”

e VDOT ADA_"B”
VDOT ADA_"B” VDOT ADA_"B” Curb’d SW

VDOT ADA_"B” Diagonal_L w/Curb VDOT ADA_"B” Diagonal_R w/Curb

VDOT ADA_"B” Diagonal_R No Buffer

VDOT ADA_"B” Diagonal_L No Buffer
Shift
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VDOT ADA_"B” Diagonal_L No VDOT ADA_"B” Diagonal_R No
Buffer_OLDSTANDARD Buffer OLDSTANDARD

e VDOT ADA_"C”
VDOT ADA_"C” Parallel
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e VDOT Curb Cut Ramp

11.4.2 References & Direction of References

1. Gutterline (Profiled)
2. Back Top of Curb (Profiled)
3

. Curb Ramp CL (Placed from
EP to just past Curb Ramp

back) ) A
4. Line Beyond Landing
(Profiled) /

NOTES:

1) Place the reference Drive CL with the Horizontal command Line from Element so the
drive location can easily be moved along the EP.

2) Order may be different than shown here. Follow prompts.

3) Type A projects an 8.33% ramp slope so the Line Beyond Landing reference, as the
name describes, must be beyond its landing.
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Type B

1. Gutterline (Profiled)
2. Back Top of Curb (Profiled)

3. Curb Ramp CL (Placed from EP to
just past Curb Ramp back) (1)

3
A
4. Back of SW (Profiled)
/

Type B Curb’d SW & Type C

1. Gutterline (Profiled)
2. Back Top of Curb (Profiled)

3. Curb Ramp CL (Placed from EP to
just past Curb Ramp back) (1)

4. Back of SW (Profiled) /
5. Face of SW (Profiled) 1} /
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Type B Diagonals w/Curb

10 |
8 \2\ °
AN (=75
~— 0
,3

Ref’s highlighted in blue in image above.

1. Gutterline (In Curve area, Profiled)

2. Back Top of Curb (In Curve Area, Profiled)

3. Thru Rd EoP (Profiled)

4. Back of SW (Beyond Curve, Profiled)

5. Face of SW (Beyond Curve, Profiled)

6. Near Snap & DP Back of SW Beyond Ramp Tie
7. Near Snap & DP Face of SW Beyond Ramp Tie
8. DP Close to Secondary Rd CL

Type B Diagonals No Buffer

1. Gutterline (Profiled)
2. Back Top of Curb (Profiled)
3. DP Back Top of Curb @ Ramp Start
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Type B Diagonals No Buffer Shift

O\,
e

3

Ref’s highlighted in blue in image above.

Gutterline (In Curve area, Profiled)

Back Top of Curb (In Curve Area, Profiled)
Thru Rd EoP (Profiled)

DP PC of Back Top of Curb

DP Close to Secondary Rd CL

a > w dpoE

Curb Cut Ramp Cell

1. LT Gutterline (Profiled)
. . Y:
2. RT Gutterline (Profiled)
1
3. Curb Cut Ramp CL » 3} -
= L
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11.4.3 Placement — Type B

1. Open the file 2-lane-Urban-CurbRamp.dgn. This file contains alignment ROUTE156
and around 110+60, a secondary intersecting roadway named POLERUNRD. A Corridor
has been created for ROUTE156 and POLERUNRD as well as a T-Intersection Civil
Cell at the intersection of these two alignments.

a. Verify the Default model is open in View 1 and the Default-3D model is open in
View 2

B View 1, Default W View 2 - Tep, Default-3D

b. Open your references dialog and ensure the Default-3d reference is Off in View 1.
Also, turn off any reference files that contain 2d elements that lay beneath or on top
of the template graphics that will be selected as Civil Cell reference elements. (There
are none for this exercise.)

c. Close the reference dialog and zoom to the NW quadrant of the intersection in View
1, Default model

Notice all the elements we need for the Curb Ramp civil cell references are in place and
were created from template geometry except for the Curb Ramp CL which we will
construct next.
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2. Build the Curb Ramp CL reference.
a. Turn off Construction element display.

B View 1, Default [Software Graphics]

e o - [A1R R ABG O
View Mumber: 1 - | &y Bl
() Presentation HY
Display Style: | (Wirefiame Dispiay) DI
T ACS Triad [ FastCells
[ Background [=]Fn
=71 Boundary Display 4 Grid
Camera bq'j Level Overrides
2> Clip Back [55 ] Line Styles
&* Clip Front ? Line \Weights
r& Clip Volume ?Markers -
1@ Constructions IE Patterns
-6~ Default Lighting 12| Tags
EDimensions TText
«ua | Data Fields :Text Modes
X~ Displayset @ Transparency

b. Select the Horizontal Geometry Command Line from Element.

£ Horizontal Geometry

QR Y

mEE A

Simple Line From Element
Spiral-Line From Element
Curve-Line From Element

By Angle Line From Element

Line From Element

W9 o
B\ 8N [
Ay i
HO!"“Q‘! 1
TN ‘A -

—1 ¥ | 3
sz Al
A___r__ jy;!_\h&
— F

- 5
Y —
Lo i i B B - 3

Open 'Line From Element’ as Toolbox
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c. Enter the values shown below on the Line from Element dialog.

¢ LineFromEL. — b4
Offset [0.00
Trim/Extend | MNaone ol

Start Distance |[}'.I]'|]l

|
|
Skew s000 |
|
|

[] End Distance [17.32

Feature £l
Feature Definition |DNC o |
Name [ |

d. Select the T-Intersection Civil Cell’s LT EoP as shown below.

[Locate Element <Alt to Pick elementin | .-

Complex Element: S00728

Belongs To: Right Turn Lane on ML wilsland RT
Feature: Edge Of Pavement

Active Profile: eop

Level: DES_EDGE_OF_PAVE

e. Confirm the offset of 0 by Left Clicking anywhere on the screen.

| |Ert5r Offset |
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g. While being prompted to Enter Start Point, Snap to the EoP in a location
approximate to the one shown below and then Left Click to set the start point.

%

Enter Start Point /

Complex Element: 300723

Belongs To: Right Turn Lane on ML wilsland BT
Feature: Edge Of Pavement

Active Profile: eop

Level: DES_EDGE_OF_PAVE

h. Turn ON Construction element display so you can see the line being placed.

B View 1, Default [Software Graphics]

View Number: 1 &y Bl

4

LJ Presentation == =a
Display Style: | (Wirefiame Display) ME!
T ACS Triad [ FastCells
&l Background [=]Fin
=1 Boundary Display HH Grid

Camera Q"_'J Level Dverrides
2> Clip Back [55 Line Styles
&* Clip Front ? Line \wWeights
r& Clip Volume ?Markers -
1D Constructions IE Patterns
-:1‘:::- Default Lighting | Tags
E Dimensions T Text
«ua | Data Fields :Text Modes
H—‘ Displayset @ Transparency
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i. Move your cursor below the EoP and verify the Enter Skew value of 90 with a Left
Click.

\_'

Enter.Skew

/Sks-.-.- & 4»

J. Move the cursor just past the Back of Sidewalk and confirm the End Distance with a
Left Click.

[Enter Er_: Eista_r ce

End Distance
| /
‘-'"""--_.__|
k. Confirm None for the Trim/Extend prompt with a Left Click.

Trim/BExtend ) )
| Trim/Extend g

-_.__l_/

3. From the Civil Cells task group, select the Place Civil Cell icon.

1= Civil cells =R A

Q sttt 4 e
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4. Click the ellipsis button on the Tool Settings dialog next to the Civil Cell Name.
T PlaceCivilCell [ = | B [z

5. Select the VDOT ADA_"B” civil cell from the VDOT_ADA.dgnlib folder and click
OK.

Civil Cell Name

Pick Civil Cell

- T Cells_Connections with Paved + Graded Shoulders 8 CS-4.dgnlb. ~ © § Q [
[+ T Cells_Core Defined Point Back Connections.dgnlib, 02
- T Cells_Core Median Connections.dgnlib, T Cell
- T Cells_Core Static Length Connections.dgnlib, 01
- T Cells_Median Connections with CTA Shoulders & CS-4.dgnlib, TC
- T Cells_Median Connections with Paved + Graded Shoulders & CS5-
51 VDOT_ADA dgnlib. Default
~VDOT ADA_"A"
~\VDOT ADA_"C" Parallel
~VDOT ADA_"B" Curb'd SW
~VDOT ADA_"C" Perpendicular
~VDOT ADA_"B" Diagnol_L No Buffer Shift
~VDOT Curb CutRamp
-VDOT ADA_"B" Diagnol_R No Buffer
~VDOT ADA_"B" Diagnol_L w/Curb
-VDOT ADA_"B" Diagnol_R w/Curb
~VDOT ADA_"B" Diagnol_L No Buffer
~VDOT ADA_"B" Diagonal_L No Buffer_OLDSTANDARD
VDOT ADA_"B" Diagonal_R No Buffer_OLDSTANDARD
- VDOT ADA_"B" Diagnol_R Mo Buffer Shift w

SRR L Vo S o RN DR £ W -

oK Cancel

NOTE: The next four prompts may be in different order than listed in this manual.

6. When prompted to Locate Reference Element: ‘Gutterline (Profiled)’, select the
CURB_FACE_FL_R element in View 1.

| e /
K Locate-Feference Element: Gutterline (Profiled)

(114)

Complex Element: CURE_FACE_FL_R
Belongs To: Right Turn Lane on ML wilsland
RT Linear Template: 300728

Feature: CURE_FACE_FL

Active Profile: ProfileBy Template
Level: MODELING-CURE_FACE_FL
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7. When prompted to ‘Back Top of Curb (Profiled)’, select the CURB_BACK _TOP_R
element in View 1.

-‘""'--.____ Locate ReferepeeElement: Back Top of Curb

[Profiled) (2/4)

Complex Element: CURE_BACK_TOFP_R
Belongs To: Right Turn Lane on ML wilsland
RT . Linear Template: 300728

Feature: CURE_BACK_TOP

Active Profile: ProfileBy Template

Level: MODELING-CURE_BACK_TOP

8. When prompted to ‘Locate Reference Element: Curb Ramp CL (Placed from EP to just
past Curb Ramp Back)’ select the DNC element in View 1.

I
I
| Locate Reference Element: Curb Rampuets

-| (Placed from EF to just past Cusb-Flamp Back)

(2/4)
|

e
Line From Element: DNCZ2
Feature: DNC
Mo Active Profile
Level: MODELING-DNC

9. When prompted to ‘Locate Reference Element: Line at Back of Ramp (or SW Line)
(Profiled)’ select the Back of Sidewalk element in View 1.

ocate FHeference Element: Line at Back of
| Ramp (or S Line) (Profiled) (4/4)

Complex Element: St BACK_TOP_R
Belongs To: Right Turn Lane on ML wilsland
| RT.Linear Template: 300728

Feature: S\w_BACK, TOP
Active Profile: ProfileBy Template
Level: MODELING-Sw_BACK TOP

—
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10. Observe the geometry being displayed.

a) If the geometry appears correct and similar to the image below, move on to the next
step.

b) If the geometry does not look correct, ensure the direction of arrows as shown in
section 11.4.2. Although the cells will normally adapt to references that are different
in direction than the actual cell references, you can change the direction of arrows by
hovering over the reference elements to view the directional arrows and left clicking
to change the direction.

c) If the geometry still does not appear correct, it’s highly likely that the reference
elements are not long enough or profiled long enough to accommodate the cell as it is
built. You can Right-Click through the remainder of prompts to not place the cell and
review the reference elements.

| T

T ST Se-!at Elements to View Aternatives [Resztto
Skip)

I
._‘-‘-"_"'_--—I— Line From Element: DNC

Feature: DNC
Ma Active Profile
Level: MODELING-DNC

11. Right-click when prompted to ‘Select Elements to View Alternatives (Reset to Skip)’.

12. Select the Linear Template of the EoP when prompted to ‘Select Corridors To Be
Clipped (Reset To Complete)’.

)]

[Select Corridors To Be Clipped (Reset To |
Complete) -

Civil Object: Linear Template: 500728
ROUTE156\sphalt Concrete wi' Agg Base w/
CG-6

Level: MODELING-CORRIDOR_DESIGN

3/5/18 Virginia Department of Transportation 11-169



GEOPAK Road 1 Chapter 11 — Civil Cells

13. Data Click on the View when prompted to ‘Accept Civil Cell Placement’.

The image below shows the cell in 2d & 3d views.

® View 1, Defautt [Softwore Graphics] = e |
E-@+-[AR RV EHS OB H G

11.4.4 Construction Element Display

Construction class element display, which includes template/corridor graphics, construction class

elements in civil cells, etc. can be turned off to make the working area less cluttered. This is ideal
at times especially when performing horizontal geometry edits which will be discussed in the next
section. To turn off Construction class elements, you will go to View Attributes as shown below.

B View 1, Default [Software Graphics]

He v - [A] Q RIEY O

View Number. 1 - | &y B

() Presentation m=aA
Display Style: | (Wirefiame Dispiay) v ]
T ACS Triad Fast Cells
[ Background [=]Fn
=71 Boundary Display 4 Grid

Camera iﬂ Level Overrides
2> Clip Back [55] Line Styles
&* Clip Front ? Line Weights
r& Clip Volume ?Markers -
1@ Constructions IE Patterns
-6~ Default Lighting 12| Tags
[=| Dimensions TText
|oee | Data Fielas 4 Text Nodes
lf—‘ Displayset @ Transparency
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11.4.5 Horizontal Edits
1. Sidewalk Width — The ramp width is initially 5° with edits as shown below.

a ‘.2,5000 i 2.5093._

0+Dl.0
25000 2.5000

Y

2. Curb/Sidewalk Transition Width — This width (6’ initially) is controlled as shown in the
image to the left below. It can be modified and profiles will be automatically adjusted as
discussed in the Vertical Edits section. This element controls the Top Back of Curb &
Gutterline lengths in the cell. The Top Back of Curb is shown in the image to the right.

‘U? 3 '
$ P90 x BIp= 640 = o od
@
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3. If the Horizontal command Line from Element is used to create the Drive CL reference,

the location of the Drive can be easily moved with the handler as shown below.

4. For this class, move the ramp to the approximate location as shown below using Near
Snap to snap to the EOP.

------

Complex Element: EOP_L1
Belongs To: Basic T - Urban
Feature: Edge Of Pavement
Active Profile Bxists

Level. DES_EDGE_OF_PAVE
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1.

11.4.6 Vertical Edits

Slope of the ramp away from the roadway is set to 48:1 (2.08%) and can be changed by
opening the profile view of the elements shown selected in the plan view below. The
profile view of one of these elements is shown to the right. Modify this slope to change
the slope of the ramp.

ope ;10523%% B View 3, Profile [Software Graphics] - DNC_Geom’l
Ere- AQQRUEEE NEE F s
B e e s M8 ——— =~ 7T
R 1 111.7+ AN -
T 111 6+ ™

111,54
111.4+
111.39

111 2 &

AdA Al

2.

Slope of the Ramp along the sidewalk is controlled by the two elements shown selected
below. This back length is set to 6’ initially to transition the curb 6 on a 12:1 slope
assuming a flat slope of the EoP in this area. Increasing/decreasing the 6° horizontal width
shown below will control this slope. You can review the slope by opening the profile
model of these two elements. You then adjust the length to decrease the slope if
necessary.

3/5/18
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a. Select the back of the ramp element and choose Open Profile Model from the

Context menu.

FEf S - égg&- i QX

Open Profile Mode

&

e

e .
e I
ST, e
R R
e i . 3

— e

b. Open View 3 and click in View 3 when prompted to Select or Open Profile View.

c. Select the profile as sown below.

B View 3, Profile [Software Graphics] - CG-12B13

-2~ AQRQKRMEE NEIG H
112.9
112,84
112.7-
112.6
112,51
112.4
112.3
112,21
112.H
112.0
1.9
111,81
111.74

S8 Bol °X5

Notice we are less than 8.33% on the left but not on the right. We’ll adjust the length

of the right side of the sidewalk in the plan view in the next step.

Virginia Department of Transportation
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d. Change the length of the right side of the ramp in the plan view.

1‘-.‘--5_ | -
T

et e
B Eo
= —
e e— 1 e

e. Select the profile in View 3 again and notice the slope is improved but still more than
8.33%.

B View 3, Profile [Software Graphics] - CG-12B13 =S ETS XX

112.94
112,81
112.74
112.6
112.54
112.4+
112.34
112.24
112,11
112.0+
111.94
111,84

111.74 — = — _—— =
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f. Continue changing the plan length on the right in increments of 1” and checking the
slope until you achieve a slope of 8.33% or less. This will vary some for this training

example since the exact location the ramp was placed was not specified but the image

below shows the approximate width needed (nearest 1’ increment) to achieve a
maximum slope of 8.33%

B View 3, Profile [Software Graphics] - CG-12B13

111.64

3. We will check the slope on the Back Top of Curb (shown selected in the image below)
next. Each element in this complex is profiled so we will have to open the profile view

of the side elements to determine if their slope is less than 8.33%. Select the Back Top
of Curb element.

| |

( !

| |

[ |
e ——|——+——

{ |
Complex Element: SW_BACK_TOP12

Belongs To: VDOT ADA_"B" /

— Feature: SW_BACK_TOP
Active Profile Exists
Level: MODELIMNG-SW_BACK_TOP

3/5/18

Virginia Department of Transportation 11-176



GEOPAK Road 1

Chapter 11 -

Civil

Cells

'LD Element Infor... —

pet

=- % Selection

B.r-f Complex Element CG-12812

[-w# Profiles

-~ Complex Element CG-12B7

- *. Depends On

----- A Terrain Models

'lD Element Infor... —

_ Complex Element CG-12B17
1. Complex Element CG-12B18

b. Right click the 1% element and choose Open Profile Model.

X

- % Selection
-+~ ComplexElement CG-12B12

FH-m Profiles

E2N Complex Element CG-12B73 ‘

Complex Element CG-12B1
[+~ Complex Element CG-12B7 |+
[ Depends On =

Add Optional Reference
Add Surface To Profile
Apply Linear Template
Create Carridor

Create Cross Sections
Horizontal Geometry Report
Match Feature Definition

Open Profile Model

(i
General <
Extended d

&,
Geometry e

&
Profile Line Between Points R E
Length 5.75 )
Clarnn E a2y Q

Rules 3
Zoom to

a. Choose MicroStation’s Element Information command and expand the complex.

Open View 3 and left click in View 3 when prompted to Select or Open View.

Select the Active Profile as shown below. Your slope may differ a little from the

slope shown below but this slope is less than 8.333% and we will make no

changes.

B View 3, Profile [Software Graphics] - CG

112,44

112.3+

112.24

112,

112.0+

111.94

) -~ 4R QREEL

111,84

444 7
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e. Go through steps 3a-3d again but this time open the profile model of right side
which is element CG-12B18.

@ Element Infor... - prd

=- & Selection
=~ Complex Element CG-12B12
--g Profiles
-+ Complex Element CG-12B7
Complex Element CG-12B17
®q Complex Element CG-12B18
1

#-* Depends On #, Add Optional Reference
-~ Terrain Models + Add Surface To Profile
General =% Apply Linear Template
Extended ffl Create Corridor
= Create Cross Sections
Geometry

Horizontal Geometry Report
Profile Line Between Points Ru € Match Feature Definition

Length 963 |@ Open Profile Model

T lmmm o ACTy

f. Select the Active Profile as shown below. Note this slope exceeds 8.33%.

W)

112,84

112.7

112.6+

112,54

112.4+

112.3

112.2

112.H
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g. Inthe Plan View, change the length of the right 10” back segment to 11°.

h. Go back to the Profile View and select the Active Profile as shown below.

 View 3, Profile [Software Graphics] - CG-12B18 =0 ER >

—_—

112.74

112.6

112.57

112.4+

112.3+

112,24

112,14

112.04

Notice the slope is less than 8.33%.
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11.4.1 Cross-Section View
1. Turn on Construction elements.

B View 1, Default [Software Graphics]

e -ARIJBHGD
View Number. 1 - | &y Bl
() Presentation BREaA
Display Style: | Wireframe Display) v| Q
T ACS Triad Fast Cells
& Background Fill
=1 Boundary Display £ Grid
Camera & Level Overrides
2> Clip Back [ [Line Styles
&* Clip Front ? Line \Weights
l‘& Clip Volume ?Markers -
1D Constructions IE Patterns
-:r:;:— Default Lighting | Tags
EIDimensions TText
«ua | Data Fields TText Modes
¥ Displayset ) Transparency

2. Open the cross-section model of the EoP linear template as shown below. Note if the
entire cell highlights when you hover over the corridor handler, reset to get to the
underlying corridor handler.

| Open Cross Section Model i -
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3. Open View 3 from MicroStations View menu.

1)2[3]4]5]e]|7]e

4. Left Click in the drawing area of View 3.

E_
_l'r/'_
-
A0
AD
%
oy
G
[5]
12
50
pSY
N

Select or Open View

5. Select View Properties and set to Center on Current Offsets. Also change the Vertical

Exaggeration to 5.

B View 3, Cross Section [Software Grap

| Wiew Properties |T| |*‘ -

() Center Backbaone

(@) Center on Cumrent Offsets
Backbone Screen Width: 0.80
Vertical Bxaggeration: .00
[ ] Display Mull Paints

[ ] Display Cut and Fill Graphics

[ ] Display Cut and Fill Valuss
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6. Use the Next Station button to move to a cross-section in the ramp area to review the curb

ramp.

B View 3, Cross Section [Software Graphics] - Civil Objec... | = | B |3l

View Properties | '| |« « ‘ 0+85.00 ‘v‘ IE‘ >
115.04 F115.0
114.57 F114.5
114.04 F114.0
113,51 F113.5
113.01 F113.0
- — - T —— -

112.54 - F112.5

__\.\_\- 1 -~ A

,\ oy |} +
120 N T T r112.0
" !
.,
111.54 b ff" r111.56
RO

111,04 . F111.0
110.57 F110.5

‘bpl f"_'lﬁl :‘.!QI fﬁal ﬂS}I :\QJ| :\QI bl ol <.JI \QI '\(,JI qs-_-,l

3/5/18

Virginia Department of Transportation

11-182



GEOPAK Road 1 Chapter 11 - Civil Cells

11.4.2 Template Edits

The linear templates used in the ADA Ramp Civil Cells are highlighted below. We will
show the various tools in this section available for use and related to Linear and Surface
Templates but no changes will be made in this exercise and you would need to refer to
section 11.3.10 for examples of actually making edits.

Templates\Cells\CurbRamps\CG-6 |

Horizontal Name CG-12B11

Description —_—
Start Station 0+00.00

End Station 0+22 57

Templates\Cells\CurbRamps\CG-6 BackCurb
Horizontal Name  CG-12B13 [

Description

—mm—

Start Station 0+00.00

\-’DD 'OG ‘| End Station
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11.4.2.1 PROPERTIES
To re-direct the linear template along the gutterline to a new one in the ITL:

1. Select the Linear Template handler and from the context menu choose Properties as
shown below.

Properties

2. Select the button below.
Templates\Cells\CurbR[]

Horizontal Mame SW_BACK_TOP17
Descrnption

Start Station 0+00.00

End Station 0+17.16
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3. The Pick Template dialog is invoked and shown below. The Linear template used along
gutterline in the ADA Ramp Civil Cells is shown below. Although we will not replace
this template in this exercise, you would choose the template from the Pick Template
dialog if you wanted to replace the given template.

Pick Template

i--CLlrbRamps ~
. CG-2

- CG-6 w/BackFeature

- CG-6 BackCurb

- CG-6 BackCurb-w/BackFeature

. CG-7

- CG-7 w/BackFeature

--CG-7 BackCurb

... CG-7 BackCurb-w/BackFeature

--GreenSpace

- ProjectSlope

- Sidewalk

- Sidewalk-Surface

- SidewalkSurfacel

+-Drives

i--lnterchange

- Medians

+-Roundabout

. T-Intersection

!---'I:'1|sc v

OK Cancel

NOTE: Notice the CG-6 & CG-7 templates available.
4. Tag Cancel (OK if you actually change the template.)
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11.4.2.2 EDIT TEMPLATE
To edit the template:

1. Select the Linear Template handler and from the context menu choose Edit Template as
shown below.

e — 5

| Edit Template Drop

—_—

2. The Edit Template Drop dialog is invoked where you can make edits. Refer to section
11.3.10 for this process.

® | Editing Roadway Designer Template Drop O X
File Edit Add Tools

Template Library: Current Template Display oK
{33 C\proj\supv8i2015\geopakiroadiro: A Name: ‘CG-S | (@ Component (O Constraint
"= Paint Name List ) Cancel
(1 Components Description ‘ | [“] Display Point Names
[Z1 End Conditions Help

[ Display All Components

(21 End Conditions w/ LOC
{3 Templates
& Cells

(X1 Basins

{3 CurbRamps
*= CG-2
e 1CG5]
= CG-6 w/BackFeature
» CG-6 BackCurb
= CG-6 BackCurb-w/Bacl
»= CG-7
= CG-7 w/BackFeature
> CG-7 BackCurb
= CG-7 BackCurb-w/Bacl
»= GreenSpace
»= ProjectSlope
> Sidewalk
> Sidewalk-Surface
> SidewalkSurfacel

(X3 Drives

2 Interchange

23 Medians

(23 Roundabout

23 T-Intersection

(22 Misc
(22 Rural v
< >
| Library Active Template | +=A55H-tDa & ¢ >

3. For this exercise, choose Cancel.
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11.4.2.3 SYNCHRONIZE
To synchronize a template if modified:

1. Select Synchronize with Library as shown below which applies any changes in the
template to the linear template.

Iﬁ';&@, ‘

0+17.16

| Synchronize with Library i

11.4.2.4 POINT CONTROLS
Point Controls are included in the templates to control the vertical transitions of the curb through
the ramp and wings. Below is the point control for the Gutterline Template.

n Corridor Objects - Linear Template: CG-12811 — ] e

Parametric Constraint ‘Axb e 8 < BointControl, *
. Enabl... Control Description Mode Control Type U.. Pri.. StartS.. EndSt.. | Epapled
Paint Control ~ |Curb_Back Both Linear Geometry |F.__ |1 040000 |0+22.57 | o pescription lcubpack
External Reference Mode Both E
Clipping Reference Control Type M
Point CURB_BACK_TOP_L E
Plan Element CG-12B12 v
Profile Element Active Profile <unnamed=|z
Use as Secondary 0
Alignment
Priority 1
Horizontal Start Offset IC
Harizontal Stop Offset 0.00
Vertical Start Offset IC
Vartiral Qtnn Mifeot nnn
Station Range -~
Start Station
End Station
Row: 14 4 |1 of 1|k M|
Close
11-187
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11.4.2.5 SURFACE TEMPLATE

Commands available for Surface Template edits from the context menu are shown below
and match the Linear Template commands described in the sections directly above with
the exception of the Delete Template command.

NOTE: We’ll just go through Properties here to show what Surface template is used by
default in the ADA Ramp Civil Cells. Refer to section 11.3.10 for actual template edit
steps.

1. Select the Surface Template in the 3d view.
2. From the Context menu, choose Properties.

2. From the Properties menu, select the button below.

Templates\Cells\CurbR[..]

Create Linear Features True
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3. The Pick Template dialog is invoked and shown below. The Surface template used in
the Urban Drive Civil Cell is shown below. Although we will not replace this template in
this exercise, you would choose the template from the Pick Template dialog if you
wanted to replace the given template.

Pick Template

E;j--CeHs A~
[+-Basins
[=}-CurbRamps
. CG-2
. CG-B
- CG-6 w/BackFeature
--CG-6 BackCurb
- CG-6 BackCurb-w/BackFeature
.. CG-7
- CG-7 w/BackFeature
--CG-7 BackCurb
- CG-7 BackCurb-w/BackFeature
- GreenSpace
ProjectSlope
- Sidewalk-Surface
- SidewalkSurfacel
- Drives
[#-Interchange
[+-Medians
[+-Roundabout w

OK Cancel

4. Tag Cancel (OK if you were to actually change the template.)
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11.4.3 CELL~- Type B Curb’d Sidewalk

11.4.3.1 PLACEMENT

We will not go into great detail with commands since they have been already covered in the
earlier parts of section 11.4 but we will place the Curb Ramp VDOT Type B Curb’d SW
opposite of the VDOT Type B Ramp placed in the previous exercise & review some horizontal
& vertical characteristics of the cell.

1. Use the Horizontal Geometry command Line From Element similar as described in
section 11.4.3 to create a Ramp CL opposite of the Type B Ramp placed in the previous
exercise. This element should be placed from the EP to past the Back of SW.

2. From the Civil Cells task group, select the Place Civil Cell icon.

b civil cells = A

Q sttt A e

3. Click the ellipsis button on the Tool Settings dialog next to the Civil Cell Name.

0 Place Civil Cell | = | &[5
Civil Cell Mame @
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4. Select the VDOT ADA _B” Curb’d SW civil cell from the VDOT_ADA.dgnlib folder
and click OK.

Pick Civil Cell

--T Cells_Connections with Paved + Graded Shoulders 8 CS-4.dgnlib. | @ § [a)
[#- T Cells_Core Defined Point Back Connections.dgnlib. 02
--T Cells_Core Median Connections.dgnlib, T Cell
--T Cells_Core Static Length Connections.dgnlib, 01
--T Cells_Median Connections with CTA Shoulders & CS-4.dgnlib, T C
--T Cells_Median Connections with Paved + Graded Shoulders & CS-
£ VDOT_ADA dgnlib, Default
- VDOT ADA_"A"
- VDOT ADA_"C" Parallel
- VDOT ADA_"C" Perpendicular
VDOT ADA_"B" Diagnol_L Mo Buffer Shift
--VDOT Curb CutRamp
- VDOT ADA_"B"
- VDOT ADA_"B" Diagnol_R No Buffer
- VDOT ADA_"B" Diagnol_L w/Curb
- VDOT ADA_"B" Diagnol_R w/Curb
- VDOT ADA_"B" Diagnol_L No Buffer
- VDOT ADA_"B" Diagonal_L Mo Buffer_OLDSTANDARD
- VDOT ADA_"B" Diagonal_R No Buffer_OLDSTANDARD
VDOT ADA_"B" Diagnol_R No Buffer Shitt .

I SR L Vet S YRR SR TN

< >

OK Cancel

5. Follow the prompts placing the cell and clipping the adjoining corridor.

The Cell is shown below in 2d & 3d view.

3/5/18 Virginia Department of Transportation 11-191



GEOPAK Road 1 Chapter 11 — Civil Cells

11.4.3.2 EDITS

Horizontal & Vertical edits are practically identical to those described in the sections above for
the VDOT Type “B” cell so we will not go into great detail in this section.

1. The DNC_Geom elements shown below are the primary control in the cells both
horizontally & vertically.

® View 3, Profile [Software Graphics] - DNC_Geom1 | = | (& |jg&)
B+~ ARQKIEBEE NER H =
112.H % !

112,04 i !
111,94 i /
111 .8+
117 W ==
1116 N
111,54 Lo
111,44 Y

2. The profile of the ramp is drawn initially 1:48 (2.08%) as shown below.

® View 3, Profile [Software Graphics] - DNC_Geom1 =2 o ™%"
B3~ R QRBEE MBI H|=

112,68
112,64
112.4 ra
1122
112,04

111.8+

111,64

111.44
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3. The profile along the flares is adjusted by changing the length of the flare in the plan
view to meet a maximum grade of 1:12 (8.33%).

. r B View 4, Profile [Software Graphics] - CG-12B7

113.0+
112.84
112.67
112,44
112.24

112.01
111.84

111,64

I T T T T I T
PR RS R R IO

L 90 9O 9 0O 9O 9 9 9 9 9

11.4.3.3 TEMPLATES

1. There are eight linear templates & three surface template in the Civil Cell with Point
Controls and/or Parametric Constraints assigned in all.

2. Templates Used:

a Temp|ateg @ TEI’T‘Ip|ETES
i Cells 3 Cells
3 Basins 21 Basins
ls] CurbRamps 'mps
= CG-2
=~ CG6 e
= CG-6 w/BackFeature
> CG-6 w/BackFeature s« CG-6 BackCurb
=< CG-6BackCurb = CG-6 BackCurb-w/BackFeature
»=_CG-6 BackCurb-w/BackFeature = CG-7
= CG-7 *= CG-7 w/BackFeature
= CG-7 wiBackFeature = CG-7 BackCurb
= CG-7BackCurb = CG-7 BackCurb-w/BackFeature
= CG-7 BackCurb-w/BackFeature
= ProjectSlope
= Sidewalk

= Sidewalk-Surface
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11.4.4 CELL - Type B Diagonal_R w/Curb

11.4.4.1 PLACEMENT

Review the direction of arrows & references in section 11.4.2 before placing the cell.
Limitations would most likely be related to the length of the references along the secondary road.
You need 20-25° minimum of length along the gutter-line element for all the cell’s geometry to

place correctly.

1.
2.

Open the file 2-lane-Urban-CurbRamp-Diagnol.dgn

From the Civil Cells task group, select the Place Civil Cell icon.

b civil cells = A

Q el e

Click the ellipsis button on the Tool Settings dialog next to the Civil Cell Name.
T PlaceCivilCell [ = | B [z

Select the VDOT ADA _B” Diagonal_R w/Curb civil cell from the
VDOT_ADA.dgnlib folder and click OK.

Civil Cell Name

Pick Civil Cell

--T Cells_Connections with Paved + Graded Shoulders & CS-4.dgnlib, ~ g 9 M
[#- T Cells_Core Defined Point Back Connections.dgnlib. 02
T Cells_Core Median Connections.dgnlib, T Cell
--T Cells_Core Static Length Connections.dgnlib, 01
--T Cells_Median Connections with CTA Shoulders & CS-4.dgnlib. T C
--T Cells_Median Connections with Paved + Graded Shoulders & CS-
ELJ--VDOT_ADA.dgnI\b. Default
- \DOT ADA_"A"
- VDOT ADA_"C" Parallel
- VDOT ADA_"B" Curb'd SW
VDOT ADA_"C" Perpendicular
- VDOT ADA_"B" Diagnol_L No Buffer Shift
- VDOT Curb Cut Ramp
- \VDOT ADA_"B"
--VDOT ADA_"B" Diagnol_R Mo Buffer
- \DOT ADA_"B" Diagnol_L w/Curb
- VDOT ADA_"B" Diagnol_L No Buffer
- \VDOT ADA_"B" Diagonal_L No Buffer_OLDSTANDARD
- VDOT ADA_"B" Diagonal_R No Buffer_OLDSTANDARD
- VDOT ADA_"B" Diagnol_R Mo Buffer Shift o

AT Pt aonL .

< >

oK

Cancel
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5. We will place the cell in the area circled below:

T T —

NOTE: The next eight prompts may be in different order than listed in this manual.

6. When prompted to ‘Locate Reference Element: Back of SW (Beyond Curve, Profiled)’
select the Back of Sidewalk element in View 1.

f

i Locate Reference Element: Back of SW
e H {Along Thru Rd. Beyond Curve, Profiled)
(5/7)

Complex Element: SW_BACK_TOP_R
Belongs To: ROUTE156

Feature: SW_BACK_TOP

Active Profile: ProfileByTemplate
Level: MODELING-SW_BACK_TOP

7. When prompted to ‘Locate Reference Element: Face of SW (Beyond Curve, Profiled)’
select the Back of Sidewalk element in View 1.

Locate Reference Element: Face of SW
(Beyond Curve, Profiled) (2/8)

Complex Element: SW_FRONT_TOP_R
Belongs To: ROUTE156 -
Feature: SW_FRONT_TOP

Active Profile: ProfileBy Template
Level: MODELING-SW_FRONT_TOP
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8. When prompted to ‘Locate Point: DPClose to Secondary Rd CL’ Data Point close to the
Secondary Rd alignment in View 1.

!

x Locate Point: DP Close to Secondary Rd
CL (3/8)

9. When prompted to ‘Back Top of Curb (In Curve Area, Profiled)’, select the
CURB _BACK_TOP_R element in View 1.

Locate Reference Element: Back Top of |
Curb {In Curve Area, Profiled) (4/8)

Complex Element:
CURB_BACK_TOP_R

Belongs To: Basic T.Linear Template:
EOP_R1

Feature: CURB_BACK_TOP

Active Profile: ProfileByTemplate
Level: MODELING-CURB_BACK_TOP
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10. When prompted to ‘Locate Point: Near Snap & DP BACK of SW Beyond Ramp Tie’ Near
Point Snap & Data Point the Back of Sidewalk beyond the possible Ramp Tie.

.
&8

Locate Point: Near Snap DPF BACK of
|SW Beyond Ramp Tie (5/8)

Complex Element: SW_BACK_TOP_R
Belongs To: ROUTE156
I Feature: SWW_BACK_TOP

Active Profile: ProfileByTemplate ~
Level: MODELING-SW_BACK_TOP

11. When prompted to ‘Locate Reference Element: Thru Rd EoP (Profiled)’ select the Thru
Rd EoP element in View 1.

Locate Reference Element: Thru Rd EoP
(Profiled) (3/7)

Complex Element: ACSC_T_EP_R
Belongs To: ROUTE156

Feature: ACSC_T_EP

Active Profile: ProfileByTemplate
Level: MODELING-ACSC_T_EP
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12. When prompted to Locate Reference Element: ‘Gutterline (In Curve Area, Profiled)’,
select the CURB_FACE_FL_R element in View 1.

Locate Reference Element: Gutterine (In
Curve area, Profiled) (1/7)

Complex Element: CURB_FACE_FL_R
Belongs To: Basic T.Linear Template: | —
EOP_R1

Feature: CURB_FACE_FL

Active Profile: ProfileByTemplate
Level: MODELING-CURB_FACE_FL

13. When prompted to “‘Locate Point: Near Snap & DP FACE of SW Beyond Ramp Tie’ Near
Point Snap & Data Point the Back of Sidewalk beyond the possible Ramp Tie.

Locate Point: Mear Snap DP FACE of

|SW Beyond Ramp Tie (8/3) |
—  Complex Element: SWW_FRONT_TOP_R

Belongs To: ROUTE 156

Feature: SW_FRONT_TOP

Active Profile: ProfileByTemplate

Level: MODELING-SW_FRONT_TOP
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14. Observe the geometry being displayed.

Select Elements to View Alternatives
(Reset to Skip)

15. Reset when prompted to Select Elements to View Alternates (Reset To Skip).

16. Select the Basic T linear template when prompted to Select Corridors To Be Clipped
(Reset To Complete).

Select Corndors To Be Clipped (Reset
To Complete)

17. Reset and then Data Point to Accept the Civil Cell. The cell after placement is shown
below.
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11.4.4.2 EDITS
We will not go into great detail but we will discuss a few of the key geometry elements and edits
of the cell.

1. Select the element below to align the shoulders with the secondary road and through
road shoulders. In this example, change the through road offset from 2 to 4°.

| d.q.

e |
2. The profile of the shoulder is initially projected +2% and can be best edited by
selecting the shoulder and modifying in MicroStation’s Element Information

command.
Element Information w 01X
B.r-f Complex Element DNC_Geom-SHLD-Ctrl ~

[H-u Profiles
-3 Complex Element DNC_Geom13 <Interval>
% Fillet DNC_Geom3

oW Complex Element DNC_Geom12 <Interval>

General

Extended
Geometry
Geometry Points

Feature

> (€|t C|[¢||¢| <

Profile By Projecting LinEnt3d Simple Slope R...

Slope 2.00%
Vertical Offset 0.00
Profile Adjustment None
Point Selection On Depending Al
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3. The DNC_Geom elements highlighted below (Blue Elements) are the primary
horizontal & vertical control of the cell.

\
NN
<

4. Selecting these elements, you can see that they are offsets of the Thru Rd EoP and
these offsets can be edited but should not need to be as they align with the SW Snaps
provided as references.

mn =
o n
— o

NOTE: We will discuss the vertical profile of these DNC_Geom elements after the
discussion of a few more elements.

5. The Landing length can be controlled by editing the elements below.

- — <) ~ — B

Complex Element: DNC_Geom_Landing_Ctr
Belongs To: VDOT ADA_"B" Diagnol_R w/Curb
Feature: DNC_Geom

This Landing Control is initially set to 1’ off the Back Top of Curb but can be edited
as needed.
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6. The Landing Vertical is controlled by the two elements highlighted below.

|

Complex Element: CG-12B_Landing

Belongs To: VDOT ADA_"B" Diagnol_R w/Curb
Feature: Curb Cut Ramp CG-12B

Active Profile: Landing

Level: DES_CCR_CG-12B

B

Complex Element; CG-12B4
Belongs To: VDOT ADA_"B" Diagnol_R w/Curb
Feature; Curb Cut Ramp CG-12B

NOTE: These elements length is controlled with snaps to the 1’ Landing Control
element discussed in item 4 above.

Opening the profile view of the element shown in the 2nd image above and then
selecting the Active profile, you can see below that the landing slope is initially set to
1:48 (2.08%). This slope can be modified as needed for the landing slope but 1:48 is
the design maximum.

B View 3, Profile [Software Graphics] - CG-12B4 E=REER
E-+# - AQRQKIHEE MNEIG F

110,914

110.90

110.89

110.88
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8. Select the DNC_Geom element which represents the Face of SW, choose Open
Profile Model from the context menu, and data point in View 3 to open the profile

\\

D.fﬂ*"» S8t e ] X
|OJen jrof e Mode l 1t

N

9. This element’s Active Profile is shown below. Selecting the Active profile, the
landing slope of 2.083% has been projected to this profile and the slope thereafter is
initially set to 5%. This 5% grade represents an area that can be sloped up to 1:12
(8.33%) and can be modified as necessary to control the tie slope from the landing to
the existing SW. This edit will also control the length of the Ramp.

B View 3, Profile [Software Graphics] - DNC_Geom 1 E
¥~ 4R _RAVEHEE NEIEH| =

112,21
112.0
111.84
111.64
111.4+
111.24

111.0] -26.45
110.81 *

10. This element also has a profile named Top that represents the Back Top of Curb
transition for the Back of the Ramp. Vertical Point Controls are set up in the back of
ramp linear templates to follow this Top profile.

B View 3, Profile [Software Graphics] - DNC_Geom1

@ - 3%~ AQQR.&I@E MEIE| .

112.2]
112.04
118
11164
111.4- L
11.2- e

11.04 )
110.8
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11. The length of the transition beyond the landing is controlled by snapping to the
intersection of these two profiled.
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13. The profile view of this element should be opened and its slope should be checked to
ensure it is less than 1:12.

~ 3, Profile [Software Graphics] - CG-12B7 E

FARRABEE NBE Hls

767

'l-k:-:

14. Profiles of the two transverse lines shown below should also be opened and their
profiles checked for sidewalk slope.

NOTE: You can draw a line on top of the profile to verify slope. Modify the landing
slope of 2.08% or the initial 5% slope on the DNC_Geom_Face or Back of SW
elements to adjust.
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11.4.4.3 CLEANUP

Modeling from this point forward will depend on where the SW is landing (within the
curve limits or beyond the curve). In this example, we will force the cell to the PC of the
curve to fill the gap shown below and then perform several additional steps to clean up
the modeling around this cell.
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2. Snap to the Curve EoP PC for the End Station.

Complex Element: EOP_R1

Belongs To: Basic T - Urban
Feature: Edge Of Pavement
Active Profile Exists

Level: DES_EDGE_OF_PAVE

3. Rotating the 3D view, you can see the ramp does not match the elevation of the Thru
Rd corridor sidewalk. We will fix this in the next few steps.

4. Open the profile view of the DNC_Geom_Face element.
5. Choose the profile command Profile Intersection Point.
6. Select the element below when prompted to Locate Element to Show Intersection

S

|
|
|
| |
|
| —
| \\
Y ., ‘
| kN Bl
fa— 4 e
— -~
-

[Locate Element to Show Intersection |

7. Select the Face of SW as shown below when prompted to Locate Element to Show
Intersection.

N

—

[Locate Element to Show Intersection | -

Complex Element: SW_FRONT_TOP_R
Belongs Te: ROUTE156

Feature: SW_FRONT_TOP

Active Profile: ProfileByTemplate

Level: MODELING-SW_FRONT_TOP
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8. Modify the -5% slope so that it passes through the projected point. Change it from -

9. Perform the same process for the Back of SW.

5% to -4.02% in this example.

B View 3, Profile [Software Graphics] - DNC_Geom5

111.8+
111.6+
111,44

111.24

111.0+

#—__

RILICN J

PTG S T | R N ™ BN I VA BN I

111.84
111.6+
111.4+
111.24

111.04

| [ | I [ I I [ |
MQ}q) PQ x.:gu @\:- & QQJI o ﬁ,{:,J x.\h x\e ;‘Q’I ﬁ? :gJ :L'b-
o o o o o S S S~ S

1

o
The 3d view after this edit:
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11.4.4.4 TEMPLATES

1. There are four linear templates & one surface template in the Diagonal w/Curb Civil

Cells as shown highlighted below. There are Point Controls and/or Parametric
Constraints set up on all these.

===

|
T N

=== -
e ——

1
[
L ]
)
u
[
L]
!
)
|

2. The templates used in these linears are shown below.

{3 Templates
4 Cells
1 Basins
{3 CurbRamps
= CG-2
= CG-6 wBackFeature
= CG-6 BackCurb
= CG-6 BackCurb w/BackDrop
= CG-6 BackCurb-w/BackFeature
= CG-7
= CG-7 w/BackFeature
= CG-7 BackCurb
= CG-7 BackCurb-w/BackFeature
= GreenSpace
= ProjectSlope
= Sidewalk
= Sidewalk-Surface
SidewalkSurfacel
|F=4 Urban Tie w/o SW - Shid Drop_|
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11.4.5 CELL - Type B Diagonal_L No Buffer Shift

11.45.1 PLACEMENT

Review the direction of arrows & references in section 11.4.2 before placing the cell.

Limitations would most likely be related to the length of the references along the secondary road.
You need 20-25” minimum of length along the gutter-line element for all the cell’s geometry to
place correctly.

1. Move to the opposite side of the intersection in the file 2-lane-Urban-CurbRamp-
Diagnol.dgn

2. From the Civil Cells task group, select the Place Civil Cell icon.

L civil cells =R A

Q st | 2

3. Click the ellipsis button on the Tool Settings dialog next to the Civil Cell Name.
0 Place Civil Cell | = | B [z

Civil Cell Name @

4. Select the VDOT ADA_"B” Diagonal_L No Buffer Shift civil cell from the
VDOT_ADA.dgnlib folder and click OK.

Pick Civil Cell

J:r T Cells_Median Connections with CTA Shoulders & CS-4.dgnlib. TC A © § q ra
+- T Cells_Median Connections with Paved + Graded Shoulders & CS-
-i—--VDOT_ADA - Copy.dgnlib, Default
l--\."DOT_,?ﬁxD,"ﬁx.dgnIib. Default
~VDOT ADA_"A"
~-VDOT ADA_"C" Parallel
~VDOT ADA_"B" Curb'd SW
~VDOT ADA_"C" Perpendicular
-VDOT ADA_"B" Diagnol_R No Buffer Shift
- VDOT Curb CutRamp
~-\VDOT ADA_"B"
- VDOT ADA_"B" Diagnol_R No Buffer
~VDOT ADA_"B" Diagnol_L w/Curb
VDOT ADA_"B" Diagonal_R No Buffer_OLDSTANDARD
- VDOT ADA_"B" Diagnol_R w/Curb
~VDOT ADA_"B" Diagnol_L No Buffer
~\VDOT ADA_"B" Diagonal_L No Buffer_OLDSTANDARD
=\VDOT ADA_"B" Diagnol_L No Buffer Shift
+-VDOT_Basins.dgnlib, Default
4 VDOT_Drives.dgnlib, Drive
4:---VDOT_Interchanges.dgnlib‘ Ramp v

LA AT WA o kL kA

< >

oK Cancel
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5. We will place the cell in the area circled below:

NOTE: The next five prompts may be in different order than listed in this manual.

6. When prompted to ‘Locate Reference Element: Gutterline (Profiled)” select the
Curbe_Face FL element in View 1.

Locate Reference Element: Gutterling
(Profiled) (1/5)

7. When prompted to ‘Locate Point: DP Close to Secondary Rd CL’ Data Point close to the
Secondary Rd alignment in View 1.

f

L__ B
% AN

Locate Point: DP Closk to Secondary CL
(&/8)

________________ |~
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8. When prompted to ‘Back Top of Curb (In Curve Area, Profiled)’, select the
CURB _BACK_TOP_R element in View 1.

~tocate Reference Element: Back Top of
~ | Curb (Profiled) (3/5)
Complex Element: SW_BACK_TOP_R
Belongs Tao: Basic T - Urban.Linear
Template: EOP_L1
Feature: SW_BACK_TOP
Active Profile: ProfileBy Template
Level: MODELING-SW_BACK_TOP

9. When prompted to ‘Locate Reference Element: Thru Rd EoP, (Profiled)’ select the Thru
Rd EP element in View 1.

Locate Reference Element: Thru Rd EoP
(Profiled) (4/5)
|
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10. When prompted to ‘Locate Point: DP PC of Back To of Curb’ Key Point Snap & Data
Point the PC of the Back Top of Curb.

Complex Element: SW_BACK_TOP_R |-~
Belongs To: Basic T - Urban.Linear

Template: EOP_L1

Feature: SWW_BACK_TOP

Active Profile: ProfileByTemplate

Level: MODELING-SW_BACK_TOP

11. Observe the geometry being displayed.

S Elect Elements to View Altematives  |ee—e—.
(Reset to Skip)

12. Reset when prompted to Select Elements to View Alternates (Reset To Skip).
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13. Select the Basic T linear template when prompted to Select Corridors To Be Clipped
(Reset To Complete).

Sélect Corriders To Be Clipped (Reset
To Complete)

Civil Object: Linear Template: EOP_L1
Templates\Cells\T-Intersection|Asphalt
) Concrete wf Agg Base wf CG-6

— - Level: MODELING-

# CORRIDOR_DESIGM

14. Reset and then Data Point to Accept the Civil Cell. The cell after placement is shown
below.
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11.45.2 EDITS

We will not go into great detail but we will discuss a few of the key geometry elements and edits
of the cell.

1. Select the element below to align the shoulders with the secondary road and through
road shoulders. In this example, change the through road offset from -2 to -4* &
change the secondary road shoulder from -3 to -4°.

2.
selecting the shoulder and modifying in MicroStation’s Element Information
command.
Element Information v 1 X
é--;-“' Complex Element DNC_Geom_Shid_Ctrl A~

--a Profiles
-~ Complex Element DNC_Geom10 <Interval>

@7 Fillet DNC_Geom6

EER Complex Element DNC_Geomd <interval>| v
General v
Extended v
Geometry v
Geometry Points v
Feature v
Profile By Projecting LinEnt3d Simple Slope R... #
Slope 2.00%

Vertical Offset 0.00
Profile Adjustment None

Point Selection On Depending Al
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3. Choose the Corridor Objects command and select the Linear Template below.

4. Add the Parametric Constraint Shld_Width_L setting its value to -3.5” aligning this
shoulder with the landing area.

5. The DNC_Geom elements highlighted below (Blue Elements) are the primary
horizontal control of the cell.
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6. Selecting the DNC_Geom_SW _Face and you can see that it is offset -4’ initially off
the Thru Rd EoP. The DNC_Geom_SW_Back element is 5* from the
DNC_Geom_SW_Face and represents the sidewalk width. These two values can be
modified as needed.

l

. | -
' iﬁ/ S~ Bl X XL~
Complex Element: DNC_Geom_SW_Face
........... Belongs To: VDOT ADA_"B" Diagnol_L No Buffer Shift j=
Feature: DNC_Geom
Mo Active Profile
Level: MODELING-DMNC

7. The Landing length can be controlled by editing the element below.
/ /|

Complex Element: DNC_Geom_Landing_Ctr]

Belongs To: VDOT ADA_"B" Diagnol_L No Buffer Shift
Feature: DNC_Geom

Active Profile Exists

Level: MODELING-DNC

This Landing Control is initially set to 2’ off the Back Top of Curb but can be edited
as needed.
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8. The Landing Vertical is controlled by the two elements highlighted below.

/ / .'
a"l |
f |

Complex Element: CG-12B5

Belongs To: VDOT ADA_"B” Diagnol_L Mo Buffer Shift
Feature: Curb Cut Ramp CG-12B

Active Profile: TOP

Level: DES_CCR_CG-12B

I

Complex Element; CG-12B7

Belongs To: VDOT ADA_"B" Diagnol_L No Buffer Shift
Feature: Curb Cut Ramp CG-12B

Active Profile: TOP

Level: DES_CCR_CG-12B

NOTE: These elements length is controlled with snaps to the 2’ Landing Control
element discussed in item 5 above.

9. Opening the profile view of the element shown in the 2nd image above and then
selecting the Active profile, you can see below that the landing slope is initially set to
1:48 (2.08%). This slope can be modified as needed for the landing slope but 1:48 is
the design maximum.

B View 3, Profile [Software Graphics] - CG-12B7 =NEERTX
R+ ARQRQKRYHEBEE M= H| =

111,12
111.10
111.08

111.06
%l bc"'b'ﬁ'"b' bu'%"b'ﬁ"‘b' RGN b-'fo'%"l‘.)"'L' u.'ro'fb'*::u'
S N S S S S S S S N L e NNl

o

o
[N S ol S VRS Al i S S i S S S R N iy
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10. Select the element below.

Line From Element; CG-12B9

Belongs To: VDOT ADA_"B" Diagnol_L Mo Buf
Feature: Curb Cut Ramp CG-12B

Active Profile; Initia

Level: DES_CCR_CG-12B

This is the primary element controlling the horizontal & vertical geometry of the
ramp beyond the landing. It’s initial values of 6 & 20 degrees skew can be modified

as needed.

NOTE: We will extend this element in the Cleanup section (11.4.5.3).

11. Open the profile view of this element. The profile is initially drawn 1:24 (4.17%) off
the landing but can be adjusted as needed up to its maximum allowed value of 1:12
(8.333%). Depending on where the ramp will tie, you may also want to project a
slope off the Back Top of Curb to see where it needs to tie vertically to the adjoining

SW.

B View 3, Profile [Software Graphics] - CG-12B9

111.54

111.4+

111.34

111.24

111.1
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12. The SW width in the area beyond the landing can be modified by selecting the
element below. It’s vertical is initially set to 1:24 (4.17%) and can be modified as
needed by opening its profile view and heads up editing the slope.

==

111,67
111.57
111,41
111.34
111.24

3/5/18 Virginia Department of Transportation 11-220



GEOPAK Road 1 Chapter 11 - Civil Cells

13. The following element is constructed as the Back Top of Curb and can be edited
Horizontally & Vertically for different types of Curb.

It is ideal to access the vertical elements of this complex through Element
Information to modify the profile.

Element Information v 1 X

E|,-f Complex Element DNC_Template_Drop3 ~
[-# Profiles
[-7 Fillet DNC_Geom13

L~ # Add Optional Reference

General <\ Apply Linear Template
Extended ffl Create Corridor
Geometry o> Create Cross Sections

Horizontal Geometry Report
& Match Feature Definition

Profile Line Between Points Rule

Length 591

Slope 420% B Open Profile Model |

Geometry Points 7 Rules '
§  Zoomto

Featura

14. Profiles of the two transverse lines shown below should also be opened and their
profiles checked for sidewalk slope.

NOTE: You can draw a line on top of the profile to verify slope. Modify the landing
slope of 2.08% or the initial 4.17% slope on the SW elements beyond the landing to
adjust.
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11.4.5.3 CLEANUP

Modeling from this point forward can be variable based on project conditions and design
preference so the steps below may not be used exactly as demonstrated in every case.

Trim\Extend
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2. Extend this element just past the Basic T PC. Change the value of 6° to 8.25’.

3. Use the Horizontal Geometry command Line Between Points command to place a
line between a Near Snap of the line discussed in the step above (just inside the PC of
the Basic T intersection PC) and to an intersection of this line and the Face of SW.

NOTE: You can use Create 3D Automatically command available on the Feature
Definition Toggle Bar to automatically profile this element. If it is used, turn it off
after line placement. If not used, profile after placement using vertical geometry
commands as needed.

5| ® /B

a7 |Curb CutRamp CG-128 —
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4. Before we can add a point control, remove the rules of the line just placed and its
profile. This is done due to a circular dependency error when we try to add a point

control in the next step.

/E‘,’g? W% e Q X
SABRBE— 9 [—
X /
of
%

B View 3, Profile [Software Graphics] - CG-12B

Eés's';l" % Q Q Q &I H=

111.65
111.60+
111.559
111.50
111.454
111,404
111,354
111.307

111 264

E

5. Add a Point Control to the ROUTE156 Corridor targeting the line just placed.

@

w

Lock To Start

Start 100+00.00 R1

Lock To End

Stop 122+7789 R1

Control Description |SW Front |
Mode Both V]
Caontrol Type |LinearGeometry = |
Point 'SW_FRONT_TOP| |

Plan Element |

Use as Secondary Alignment

Prionty | 1 |

Horizontal Offsets »
Start [0.00 |
Stop 0.00 |

Vertical Offsets »
Start [0.00 |
Stop 0.00 |
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6. The cell at this point:

7. Choose the Corridor Modeling -> Add Clipping Reference command.
ff corridor Modeling

affffen V4 SA&E
w4 o H- 2N @
EFEEEEYY @

R o W 3 [ Ikl e q
T © wifu - - (T8 0 19 Vg

A ML O

HE=aA

|Add Clipping Reference i

8. Select the ROUTE156 Corridor when prompted to Select Corridor To Be Clipped

[Select Corridor To Be Clipped |
Corridor: ROUTE 156

Plan: ROUTE156

Profile: =
== Level: MODELING-CORRIDOR_FINAL l
= [~
BT
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9. Locate the Ramp Civil Cell when prompted to Locate First Clipping Reference.
|

ﬂLDcate IEirst Clipping Reference
“=—="YCivil Cell
Level: Default

10. The finished modeling:
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11.45.4 TEMPLATES

1. There are six linear templates & one surface template in the Diagonal w/Curb Civil Cells

as shown highlighted below. There are Point Controls and/or Parametric Constraints set
up on all these.

R — _

o
1
[
i
| 1]
u
[
L]
!
)
|

L
%
3

2. The templates used in these linears are shown below.

=1 Templates|
2 Cells

[Z1 Basins
{3 CurbRamps
= CG-2

*== CG-6 wBackFeature

== CG-6 BackCurb

2= CG-6 BackCurb w/BackDrop

*= CG-6 BackCurb-w/BackFeature
B CG-6 BackCurb-w/BackFeature w/End Condition
= CG-7

»== CG-7 wiBackFeature
»== CG-7BackCurb
*== CG-7 BackCurb-w/BackFeature
== GreenSpace
== ProjectSlope

== Sidewalk

== Sidewalk-Surface

== SidewalkSurfacel
| >~ Urban Tie wjo SW - Shid Drop |
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11.4.6 CELL - Type B Diagonal_L No Buffer

11.4.6.1 PLACEMENT

Review the direction of arrows & references in section 11.4.2 before placing the cell.
Limitations would most likely be related to the length of the references along the secondary road.
You need 20-25” minimum of length along the gutter-line element for all the cell’s geometry to

place correctly.

1.
2.

Delete the cell previously placed in the file 2-lane-Urban-CurbRamp-Diagnol.dgn

From the Civil Cells task group, select the Place Civil Cell icon.

b civil cells = A

Q sttt A e

Click the ellipsis button on the Tool Settings dialog next to the Civil Cell Name.

0 Place Civil Cell | = | &[5

Civil Cell Name

Select the VDOT ADA _B” Diagonal_L No Buffer civil cell from the
VDOT_ADA.dgnlib folder and click OK.

Pick Civil Cell

-i—--T Cells_Connections with Paved + Graded Shoulders & CS-4.dgnlib. & © § Q [
+- T Cells_Caore Defined Point Back Connections.dgnlib, 02

BT Cells_Core Median Connections.dgnlib, T Cell

BT Cells_Core Static Length Connections.dgnlib, 01

0T Cells_Median Connections with CTA Shoulders & CS-4.dgnlib, T C
4'---T Cells_Median Connections with Paved + Graded Shoulders & CS-
l--\JI’DOT_}"\D.@\.dgn\ib. Default

- VDOT ADA_"A"

- VDOT ADA_"C" Parallel

- VDOT ADA_"B" Curb'd SW

--VDOT ADA_"C" Perpendicular

- VDOT ADA_"B" Diagnol_L Mo Buffer Shift

- VDOT Curb CutRamp

- VDOT ADA_"B"

--VDOT ADA_"B" Diagnol_R Mo Buffer

- VDOT ADA_"B" Diagnol_L w/Curb

--WVDOT ADA_"B" Diagonal_R No Buffer_OLDSTANDARD

- VDOT ADA_"B" Diagnol_R w/Curb

--\DOT ADA_"B" Diagonal_L Mo Buffer_OLDSTANDARD

--VDOT ADA "B" Diaanol R Mo Buffer Shift v

OK

Cancel
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5. We will place the cell in the area circled below:

B View 1, Default [Software Graphics] E@ wl View 2, Default-3D [Software Graphics] |EHE|
Rr-@¥- AQQRVAY N URHFLE R-@#-ARRIBVIVWELF 7L

NOTE: The next three prompts may be in different order than listed in this manual.

6. When prompted to ‘Locate Reference Element: Gutterline (Profiled)’ select the
Curbe_Face FL element in View 1.

— O'_-
I

Locate Reference Element: Gutterline
(Profiled) (1/5)
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7. When prompted to ‘Back Top of Curb (In Curve Area, Profiled)’, select the
CURB _BACK_TOP_R element in View 1.

~tocate Reference Element: Back Top of
~ | Curb (Profiled) (3/5)
Complex Element: SW_BACK_TOP_R
Belongs Tao: Basic T - Urban.Linear
Template: EOP_L1
Feature: SW_BACK_TOP
Active Profile: ProfileBy Template
Level: MODELING-SW_BACK_TOP

8. When prompted to ‘Locate Point: DP Back Top of Curb @ Ramp Start’ Key Point Snap
& Data Point the PC of the Back Top of Curb.

Locate Paint: DP Back Top of Curb @
Rarfip Start (1/3) -
Complex Element: SW_BACK_TOP_R
Belongs To: Basic T - Urban.Linear
Template: EOP_L1

Feature: SW_BACK_TOP

Active Profile: ProfileByTemplate
Level: MODELING-SW_BACK_TOP
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9. Observe the geometry being displayed.

"5 lect Elements to View Alternatives
(Reset to Skip) [~

10. Reset when prompted to Select Elements to View Alternates (Reset To Skip).

11. Select the Basic T linear template when prompted to Select Corridors To Be Clipped
(Reset To Complete).

| IrI

elect Collldols b Be Clipped (Reset
DCompIete
ClwlObJect LlnearTempIate EOP_L1
Templates|Cells\T- Intersectlon‘AsphﬂIt

Concrete wf Agg Base wf CG-6
Level: MODELING-

/ CORRIDOR_DESIGN

3/5/18 Virginia Department of Transportation 11-231



GEOPAK Road 1 Chapter 11 — Civil Cells

12. Reset and then Data Point to Accept the Civil Cell. The cell after placement is shown
below.
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11.4.6.2 EDITS

We will not go into great detail but we will discuss a few of the key geometry elements and edits
of the cell.

1. The length of the ramp beyond the landing is controlled with the element below.

2. Open the profile view of this element and select the active profile to verify this slope
is less than 8.333%.

B View 3, Profile [Software Graphics] - CG-12C

E-w- AR QRIEER ORGSR s

1714

111 6

111.57

111,44

111.34

111,24

111 1+

111,04

110.9+
PR PECRS) RS B RS L R S - B} RS IS
7 g o 9 o ¢ o o et @ oY & o
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3. The width of the Sidewalk in this area is controlled with the element below.

4. Open the proflle model of this element and verify the slope is less than 8.333%. In
this example, it is not as the slope is 8.51%.

B View 3, Profile [Software Graphics] - CG-12C3

B~ AQRRIBEE OB F =
111.85]
111,80
111.75 830
111.70 3

111,654
111.60
111.554
111,50
111.45
111.40
111,354
111.30
111.25
111,20+

9| {_)| .%I ‘_jl _Ql b| Ql <,j| Ql ‘jlf],glq,bl Ql <,)| Ql ‘jl Ql (DI

)
SRR Q ) Q Q Q Q Q o ,‘Q Q Q ,‘Q Q 0 ,5)
S EESEE S S S~ S S S S SN S A SR S VR
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5. Leaving this profile view open, change the length of the element along the face of
sidewalk from 10 to 10.5” which also lengthen the back of sidewalk and reduces the
slope to below 8.333%.
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7. Looking at Propertied of this element, you can observe that the slope of the landing is
set to 2.08% which is the maximum slope of the landing.

Length 3.15
Length Along 5.00
Start Point 3642618.45.318076.23
End Point 3642621.56,318075.91
Length 3.15
Feature Name CG-12C4

Feature Definition Curb Cut Ramp CG-12

Method Single Offset
Offset -5.00

Start Distance 0+00.00

End Distance 0+05.00

Ratio 1:0

Type Base Geometry
Vertical Offset 0.00

Profile Adjustment MNone

Point Selection On [ All

Curve Stroking 0.05

Profile Stroking 0.05

Stroking Step Methc Increment

Linear Stroking
Start Point
End Point

o

3.00

[] 3642618.4479.318
[1 3642621.5618.318

8. The length of the landing, initially 5°, is controlled with the element shown below.
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9. The slope of the landing parallel to the roadway is based on the gutterline slope which
is based on the EP slope. You can open the profile view of the back and face of ramp
elements to check to see if a maximum of 2.08% is met but the edge of pavement’s
profile of the roadway would need to be revised to correct the slope if needed.

B View 3, Profile [Software Graphics] - CG-12C4

B2 AR VEBER OB A s
111 55

11150+ //
111 45
111.40
11135
11130
111 25

111.20 -

111,15+

I I I I I I I
CIRCINCIR R

I I I I I I
CSIICIICIICIRCR
Ed Ed Q‘

PRI SN S N
2 8 5 B 909

5 0 o

o0
Q7 Q7 o O 9 o
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11.4.6.3 CLEANUP

Modeling from this point forward can be variable based on project conditions, location of
the ramp, & design preference so the shoulder transition modeling was not included in
the Civil Cell. Steps below show just one method of modeling the shoulder transition in
this example.

1. Create the shoulder transition geometry (Horizontal & Vertical). In this example, this
was a 11.5” offset from the Thru Rd EoP, a 6.5 offset from the Curve EoP, and a 9’
curve between elements.
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2. Place the following linear template along the shoulder transition area.

H
LB ]
L ]
2| H
:| :
i §
. / l
&/ 3
0+01.71 & :
& [ ]
. ". :.
“ = R .
@ o >
H 2* ¥
E Linear Template: Templates\Cells\CurbRamps\Urban Tie w/o SW - Shid Drop
8 | Level: MODELING-TEMPLATE_RANGE_DESIGN
B B s LI} - *"
| |
- —
- I
[ ]
[ ]
. K
; 40“‘. / 1"’

3. Add Point Controls to the Back Top of Curb. There needs to be three point controls
through the cell area with start/stop stations shown below.
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4. Add one more point control to the Back Top of Curb beyond the ramp civil cell.

¥

NOTE: If you have any issues adding point controls, remove rules from shoulder
geometry (horizontal & vertical).

o
o

28t e & X

S B BB <\
8

o

&f

s ]

X
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fl corridor Modeling
affiem il 3 S =
wik[f & HEN L @
T EEEEEY g
A K & IR g

T

T © s (-0 1 Yy

W A e

|Add Clipping Reference l

6. Select the Corridor to be clipped.

1) [ —
i

5. Choose Add Clipping Reference from the Corridor Modeling task.

Select Corridor To Be Clipped |

Civil Object: Linear Template: EOP_L1
Templates\Cells| T-Intersection|Asphalt
Concrete wf Agg Base w/ CG6

Level: MODELING-
CORRIDOR_DESIGN

— !f‘-_\_ 1
|Locate First Clipping Refgrence |

Civil Object: Linear Template: DNC

Templates|Cells\CurbRampsiUrban Tie
wfo SW - Shlid Drop

Level: MODELING-
CORRIDOR_DESIGM
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8. Reset to perform the clip.

9. Finished modeling is shown below.
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11.4.7 CELL - Type A

We will not go through placement or edits of the Type “A” Civil Cell but the one unique item
with this Civil Cell is the ramp slope of 1:12 (2.08%) is projected so the length is variable based
on where the 1:12 slope intersects between the Back Top of Curb and the reference element Line
beyond Landing (Profiled). The mechanics behind this process is explained below.

e
\ Length of Element below (6.67 in this exapmle) //
determined by snap of g
intersection in profile view. A/
DNC_Geom u
Profile T4 Q QREEE OB F s
101 5 ]
101.0
100 54 Grade between the
) Back Top of Curb and
100,04 - the Line beyone

Landing
93,64

T T T T T T T T T T T I I T
ST ST IS F T FIIIT I TIS
o o < o & o < s o & o < o o o

NOTES:

1. Editing the slope of the DNC_Geom element to something different will control the
length in the plan view and will tie to the land area between the Back Top of Curb & the
Line Beyond Landing.

2. The Line beyond Landing reference can be the Face of SW or Back of SW or a line
beyond that profiled off the shoulder corridor mesh.

3. You can modify the length of this element in the plan view but the element will not tie to
the landing area between the Back Top of Curb & the Line Beyond Landing. Thisisa
feasible edit but the profile will need to be adjusted to tie to the landing area. Steps to do
this:

a. Open the Profile Model of the edge of ramp.
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b. Use the Vertical Geometry command Profile Intersection Point to get the
intersection points of the Back Top of Curb and the Face of SW.

® View 3, Profile [Software Graphics] - CG-12A8

B+ 4 HER ORIR &~

F‘R . 1.8

4§ / - o ©
.‘f ,“; L 1167 T el
< -Ff "J f \\\ M= / ~.
- M, ,ff \ el F, e
. +— —*‘l—g 1.4 e
\mz— L__I_)_,_

T J '] T T I T T T T T
M F F IS :§° “q O ¢ N F
s o g7 & o g ¢ ¢ ¢ o o 7 o

c. Place a Line between these points and then extend to the limits of the profile.

B View 3, Profile [Software Graphics] - CG-12A8

R~ ARQRUEEE OB .

112.04
111,594

111.84

111,71

1116

111,51

111.4

111,34

111.2

d. Modify the Active Profile to tie to the end of this line by selecting its Move Point
handler to move the point to the end of the line drawn above. This will change the
1:12 grade to something less but will tie exactly to the Corridor surface.

B View 3, Profile [Software Graphics] - CG-12A8

R 2 ARRRNEHEBEERE OBR & .
111.801
111,85+
111,88
111,87
111,86
111 85+
111.844
111,83

111.824
1M18Y
111,80
111.78
111.78
111,77
111, ?[“
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11.5 DRIVEWAY CIVIL CELLS
11.5.1 Available Cells

Drive Rural

Drive Urban (CG-9D) Drive Urban (CG-11, Variable Radius)

Drive Urban (CG-11)

3/5/18 Virginia Department of Transportation 11-245



GEOPAK Road 1 Chapter 11 — Civil Cells

11.5.2 References & Direction of References

Rural Urban (CG-9D) Urban (CG-11)
1) Thru Rd EoP | 1) Gutterline (Profiled) ® | 1) Thru Rd EoP (Profiled)
(Profiled) i
2) Back Top of Curb 2) Drive CL (Placed from EP
2) Drive CL (Placed (Profiled) ® to just past Drive Back line
from EP to just past @)

Drive Back line® | 3) Drive CL (Placed from
EoP to just past Drive 3) Line at Drive Back (Min.

3) Line at Drive Back Back line @ 25’ from EOP)
(Min. 20-25 from . . .
EOP) 4) Line at Drive Back (Min.

12-15’ from EOP)

-« 3 Back Line (or ROW)

Az Drive CL

NOTES:

(1) Place the reference Drive CL with the Horizontal command Line from Element so the
drive location can easily be moved along the EP.

(2) Order may be different than shown here. Follow prompts.

(3) Guitterline & Back Top of Curb instead of EOP shown in image above.
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Drive Urban (CG-11, Variable Radius)

1) LT X-EOP

2) RT X-EOP

3) LT Curve Thru PNT (Approximate)

4) RT Curve Thru PNT (Approximate)

5) Thru Rd EoP (Profiled)

6) Drive CL (Placed from EP to Beyond Ramp Tie)

As
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11.5.3 Placement (Drive Urban CG-9D)

1. Open the file 2-lane-Urban-Drive.dgn. This file contains alignment ROUTE156 and
around 108+30, a secondary intersecting entrance named DRIVE CL. A Corridor has
been created for ROUTE156. We will place an Urban Drive (or Entrance) at this location
in the following steps.

a. Verify the Default model is open in View 1 and the Default-3D model is open in
View 2

B View 1, Default W View 2 - Tep, Default-3D

b. Open your references dialog and ensure the Default-3d reference is Off in View 1.
Also, turn off any reference files that contain 2d elements that lay beneath or on top
of the template graphics that will be selected as Civil Cell reference elements. (There
are none for this exercise.)

c. Close the reference dialog.
d. Zoom to the area of the drive CL as shown below.

Notice all the elements we need for the Drive civil cell placement are in place and were
created from template geometry except for the Drive CL which was constructed with the
Horizontal Geometry tool Line from Element..
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2. Using the Horizontal command Line Between Points, place a line approximately along
the Existing ROW, approximately 40” long and approximately centered about the Drive

3. From the Civil Cells task group, select the Place Civil Cell icon.

4. Click the ellipsis button on the Tool Settings dialog next to the Civil Cell Name.

CL. Use the feature DNC. This line represents the Back of the Drive and can be

adjusted after placement.

, _.51%%;'_'5 -

—

2 civil cells -

Q atefld | e

0 Place Civil Cell [ = || = [l

Civil Cell Name

= A

G )

5. Select the Drive Urban civil cell from the VDOT _Drives.dgnlib folder and click OK.

Pick Civil Cell

2 Active DGN AL Q]
+-Abutment Replacement.dgnlib, Default

i Bridge Pier.dgnlib, Default

s -Connector.dgnlib, Default

41 T Cells_Connections with CG-6 & Sidewalk dgnlib, 00

- T Cells_Connections with CTA Shoulders & CS-4 dgnlib, T Cell

41 T Cells_Connections with Paved + Graded Shoulders & CS-4.dgnlib,

41 T Cells_Core Median Connections.dgnlib, T Cell

- T Cells_Core Static Length Connections.dgnlib, (1

41 T Cells_Median Connections with CTA Shoulders & CS-4.dgnlib, TC
4'- -T Cells_Median Connections with Paved + Graded Shoulders & CS-
i VDOT_ADA dgnlib, Default

4'- -WDOT_Basins.dgnlib, Default

4'- -T Ce\ls:Core Defined Point Back Connections.dgnlib, 02

1. VDOT_Drives.dgnlib, Drive

| .Drive Rural

Drive Urban (CG-11)

i Drive Urban (CG-11, Variable Radius)

+ -VDOT _Interchanges.dgnlib, Ramp

-i—-VDOT_Medians.dgnlib. Medians v

DL O S SR PR T o PR S S

< >

OK

Cancel
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NOTE: The next four prompts may be in different order than listed in this manual.

6. When prompted to Locate Reference Element ‘Back Top of Curb (Profiled)’, select the
Back Top of Curb element in View 1.

Locate Reference Element: Back Top of Curb
| (Profitedl.1/4) —
| Complex Element: CURE_BACK_TOP_R
-|Belongs To: Right Turn Lane on ML wilsland |

| RT Taper

Feature: CURE_BACK_TOFP
| Active Profile; ProfileBy Template
Level: MODELING-CURE_BACK_TOFP

7. When prompted to Locate Reference Element:‘Drive CL Placed from EoP to just past
Drive Back Line), select the Drive CL element in View 1.

| Locate Reference Element: Drive CL (Placed
| from EoP to just past Drive Back Ling) (2/3)

: Line Fr_om Element: DRIVE CL
Mo Active Profile —

Level: Default

11-250
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8. When prompted to Locate Reference Element ‘Gutterline (Profiled)’, select the
Gutterline element in View 1.

| bacate Reference Element: Gutterline (Profiled)
(3/4)
| — —
Complex Element: CURE_FACE_FL_R
| Belongs To: Right Turn Lane on ML wilsland

f RT.Taper
| Feature: CURE_FACE_FL
Active Profile: ProfileBy Template
f Level: MODELING-CURE_FACE_FL

9. When prompted to ‘Locate Reference Element: Line at Drive Back (Min. 12-15’ from
EoP) select the line placed along the existing ROW in View 1.

I
I

ocate Reference Element: Line @ Drive Back
| (Min. 20-25" from EcP) (3/3)

| Complex Element: Rwb
f Feature: Easting Right of Way Line
| MNo &ctive Profile

Level: SURVEY_EXISTING_Rw

11-251
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10. Observe the geometry being displayed.

a) If the geometry appears correct and similar to the image above, move on to the next
step.

b) If the geometry does not look correct, ensure the direction of arrows as shown in
section 11.5.2. Although the cells will normally adapt to references that are different
in direction than the actual cell references, you can change the direction of arrows by
hovering over the reference elements to view the directional arrows and left clicking
to change the direction.

c) If the geometry still does not appear correct, it’s highly likely that the reference
elements are not long enough or profiled long enough to accommodate the cell as it is
built. You can Right-Click through the remainder of prompts to not place the cell and
review the reference elements.

11. Right-click when prompted to ‘Select Elements to View Alternatives (Reset to Skip)’.

12. Select the Taper corridor when prompted to ‘Select Corridors To Be Clipped (Reset To
Complete)’.

Select Corridors To Be Clipped (Reset To
Complete)

Corridor: Taper =
Plan: 900354

Profile:
Level: MODELING-CORRIDOR_FINAL
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13. Data Point in the View when prompted to ‘Accept Civil Cell Placement’.

The image below shows the cell in 2d & 3d views.

11.5.4 Construction Element Display

Construction class element display, which includes template/corridor graphics, construction class
elements in civil cells, etc. can be turned off to make the working area less cluttered. This is ideal
at times especially when performing horizontal geometry edits which will be discussed in the next
section. To turn off/on Construction class elements, you will go to View Attributes as shown

below. Do not turn this off for this lab.

B View 1, Default [Software Graphics]

e - AR QRIEY O
View Number: 1 - | &y Bl
() Presentation BREaA
Display Style: | {Wireframe Display) v| Q
T ACS Triad Fast Cells
[ Background [=]Fin
=71 Boundary Display 4 Grid
Camera &y Level Overrides
2> Clip Back [Z5 | Line Styles |
&* Clip Front ? Line WWeights
r& Clip Volume ?Markers -
{0 Constructions IE Patterns
-t~ Default Lighting 1| Tags
E‘Dirﬁensions ET&KT |
|eee | Data Fielis % Text Nodes \\
lf—‘ Displayset @ Transparency - l‘
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11.5.5 Horizontal Edits

The Drive Width is initially set to 16°. This width along with the radius can be changed

by selecting the Drive EoP.

1. Change the width to 12”.
a) Select the right edge of drive. Change the middle value of 8’ to 6°.

8.0“1' —

b) Select the left edge of drive and perform the same edit (8’ to 6°).

3/5/18 Virginia Department of Transportation
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2. Drive Angle/Location — Since the Drive CL element was constructed with the Horizontal
Geometry command Line from Element, this element can be selected to change the angle
of the drive or the location.

a. Select the Drive CL (element selected as the Drive CL reference).
b. Change the angle from 90" to 95" as shown below.

3. The Curb Transition area can be modified by selecting the element below.

0+11 6

=

Complex Element: 900362
Belengs To: Drive Urban
Feature: Private Entrance

: L Active Profile Exists
Nﬁvel: DES_PRI_ENT
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4. The sidewalk offset from the Gutterline can be modified by selecting the elements below.
You may have to reset to select these elements labeled as DNC.

5. If the drive back line reference is a line you can adjust this line as needed to determine
the back location. We’ll look at this edit in the Vertical Geometry Section.

11.5.6 Clipping

It is ideal to Clip the adjoining corridor when placing this Civil Cell but Clipping can be done
after placement of the cell by selecting the CLIP terrain and linear templates in the cell.

11.5.7 Vertical Edits

Vertical of the EP lines in the cell is controlled through the concrete apron by the DNC-Edit
elements which parallel the EOP of the through road and which are profiled with slope
projections. From the back of the apron, a profile line is initially drawn to existing ground at the
back of the ramp. We’ll review the vertical controls in the following steps.

1. Select the DNC_Edit element as shown below and choose Properties from the context
menu.

Complex Element: DNC_Edit
| Belongs To: Drive Urban

| Feature: DNC

Active Profile Exists

Level: MODELING-DNC
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2. Change the slope from 8.333% to 8%.

Length 3584

Length Along 3569
Start Paint 3642737.74,317821.56.0.1
End Point 3642729.00.317856.31.0.1

Length 35.84

Feature Mame DNC_Edit

Feature Definition DNC

Method Single Offset

Offset 5.00

Start Distance 0+00.00

End Distance 0+35.69

Ratio 1:0

Type Baze Geometry

8

Vertical Offset 0.00

Profile Adjustment None
Point Selection On Dep All

- * ~

Curve Stroking 0.05
Profile Stroking 0.05
Stroking Step Method  Increment
Linear Stroking 10.00
Start Point I [ 3642737 7378.31782
End Paint [ 3642728 9958 31785
3. Select the DNC_Editl element as shown below and choose Properties from the context
menu.

Complex Element: DNC_Edit1

o
e e
Belongs To: Drive Urban
9P Feature: DNC
+

A Active Profile Exists
Level MODELING-DMNC

3/5/18 Virginia Department of Transportation 11-257



GEOPAK Road 1

Chapter 11 — Civil Cells

4. Change the slope from 1% to 2%.

——
Start Point
End Paoint

Length 3596
Length Along 3584
Start Point 3642741.63.317822.47.0.|
End Paoint 3642732.86.317857.34.0.1
Length 35.96
Feature Name DNC_Edit1
Feature Definition DNC
Method Single Offset
Offset 4.00
Start Distance 0+00.00
End Distance 0+35.84
Ratio 1:0
Type Base Geometry
[Siope ]
Vertical Offset 0.00
Profile Adjustment MNone
Point Selection On Dep All
Curve Stroking 0.05
Profile Stroking 0.05
Stroking Step Method  Increment
Linear Stroking 10.00

] 3642741.6319.31782]
[] 3642732.8606.31785]

NOTE: The edits above have modified the profiles of the EoP of the drives. Next, we will
review the EoP profiles which control the drive surface.

5. Open the RT Drive Edge of Pavement profile in View 3.

a. Select the RT Drive Edge of Pavement as shown below and from the context menu,
choose the command Open Profile Model.

| e EH = =
Open Profile Model

b. Open View 3 from the View Toggles bar.

HEREGRE

3/5/18

Virginia Department of Transportation 11-258



GEOPAK Road 1 Chapter 11 - Civil Cells

c. Leftclick in View 3.

B - AQRQREY N EE FLE
Select or Open View

d. The profile is opened. Select the profile below.

B View 3, Profile [Software Graphics] - EP-R =8 =R~
E-- 4 RRQRKCEEE DT 7

110.4-
110,21
110,01
109.8
109 6 -#- -

108.4+

108.2+

108.0+

S T )

L S S S S I 9

NOTE: The slope of the DNC_Edit is a projected slope from the Thru Rd EoP. It was set
to 8% in the steps above. Its shown above as -0.45% because of the curvature of the
Drive EoP across this area. The DNC_Edit1 element was set to 2% and is shown as
2.17% because of the curvature of the Drive EoP across this area.

Next, modify the Line at Back of Drive to shorten the drive to where it ties prior to reach
the ditch area shown above.
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6. With the profile view still open, select the Line at Back of Drive reference element and
move its right side about 5’ inside the existing EOP.

—[Wove pant |

B2 4R QIUHEBE OBE S .

110.4+
110.2+
110.0+

108.8+

108.6+

108.4+

Notice the improvement in slope tying to the existing ground in the profile view.

NOTE: We will not review the EP-L profile in this lab but the process would be similar
for the left side as well.
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7. Open the profile view of the DNC_CL element.

I

| Open Profile Model i

8. Select the profile and review its slopes.

B View 3, Profile [Software Graphics] - DNC_CL =n = =
B+ ARQRQKHEE NG H =

110.1H
110.0+
108.9+
109,84
109.74
109.6+
109.5+
109.4+
109,34
109.2
109.1H
109.0+
108.9+

xxxxxxxxxxxxxxx

NOTE: The pavement surface is initially controlled by the outside EoP. The profile of
the DNC_CL element is valid through the concrete apron but may be slightly different
than the drive surface after the apron as it is not included in the drive surface terrain. It
can be added as a break or can be re-profiled from the surface templates of the Civil Cell.
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11.5.8 Cross-Section View
1. Open the cross-section model of the Taper Corridor as shown below.
a. From the context menu, select Open Cross Section Model.

| Open Cross Section Model L__

+
O
—

b. Open View 4 from MicroStation’s View Toggles menu.

1]2|z|4|5]s] 7]z

c. Left Click in the drawing area of View 4.

el AR QRIEHY

Select or Open View

2. Select View Properties and set to Center on Current Offsets. Also change the Vertical

Exaggeration to 5.

B View 3, Cross Section [Software Grap

| View Properties |T| |*‘ -

() Certer Backbone

(@) Center on Cumrent Cffsets
Backbone Screen Width: 0.80
Vertical BExaggeration: h.00
[] Display Mull Pairts

[ ] Display Cut and Fill Graphics

[ ] Display Cut and Fill Values
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3. Use the Next Station button to move to approximately station 0+45 to review the

driveway.

. View 3, Cross Section [Software Graphics] - Corridor: Taper Plan: 900354 Profile: = e
| View Propeties |~ | | < || 0+45.22 =] > >

110.5 -110.5
RLYS I === T " Li1on
1ng_5—=':::f::::_;;_f:_;_;;‘;_—li_' :_:::j:; - — L1095
e T ——— :::" 109.0
108,54 1 L108.5
108.0 B -108.0
107 .5 ® -107.5
107.0- L107.0
106.5 -106.5
106.04 -1086.0

.:b] r\q}I ,\b'-l .\'.I»I \QI ﬂ:‘l S‘{.?I }:-l :'Ll ol

r'l’| el le %J P\QI .\"L»I ,\'D-I .\Gbl p.:bl ']S)I r'p*l
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11.5.1 Sidewalk Edits

The sidewalk in the adjoining corridor can be transitioned to the sidewalk in the Civil Cell either
through point controls or through parametric constraints as shown below.

1. Select the Corridor Objects command and select the Taper Corridor when prompted to
Locate Corridor.

ff corridor Modeling W
A ) H o=
by |4 o - 18NN O | @

E &? ’?E'%h% +E E & a Corridor Ohbjects i_

Corridor: Taper
Plan: 500354
Profile:

Level: MODELING-CORRIDOR_FIMAL

_‘_‘_‘_‘_‘_‘_‘_‘_‘_\_\_‘—‘—-—‘

2. Choose the Parametric Constraints tab and click Add New.

B Corridor Objects - Taper

o 1 .-J
Template Drop A x 8 T
Secondary &lignment
Add Mew

Key Station

Parametnc Constraint
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3. Select Greenspace 1 Width_R Label and set the value to 4.5 through the drive. The
Start Station location snap is shown below. The End snap is not shown but would be on

the opposite side of the drive.

@
Lock To Start ]
[] Start |0+27.85 |
Lock To End ]
[] Stop [0+7233 |
Constraint Label |Greenspau:e 1 Width_[ ~ |
Start Value |4.5I} |

Stop Value |4_5D | R
]
)
|
i
¥
)
)

Start Station
<Alt> Lock To Start

Start | [I

S ——
-—.|Complex Element: S
Belongs To: Drive Urban
Feature: Cement Concrete Sidewsalk 47
| Active Profile Exists
[ Level: DES_CC_SWw/ 4

NOTE: If this addition causes issues to the surface terrain in the cell, change the start/end station
to 0.01 outside the drive area.
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4. Next, add two more parametric constraints to transition Greenspace from 4.5’ to 4’
(sidewalk width in this example) about 10’ outside each side of the drive area. Before
and after images are shown below.
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11.5.2 Template Edits

The linear templates used in the Urban Drive are highlighted below. These simply draw
ground as the remainder of the cell is built with surface templates. We will show the
various tools in this section available for use and related to Linear and Surface Templates
but no changes will be made in this exercise and you would need to refer to section
11.3.10 for examples of actually making edits.

11.5.2.1 PROPERTIES
To re-direct one of these linear template to a new one in the ITL:

1. Select the Linear Template handler and from the context menu choose Properties as
shown below.

€ roperie
i g
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2. Select the button below.

Templates\Cells\Drives..]
Harizantal Mame 900351
Description
Start Station 0+00.00
End Station 0+61.42

3. The Pick Template dialog is invoked and shown below. The Linear template used to
draw greenspace at the front of this cell is shown below. Although we will not replace
this template in this exercise, you would choose the template from the Pick Template
dialog if you wanted to replace the given template.

Pick Template >

£l- End Conditions with LOC -
3 Templates
= Cells
+ Basins
+ CurbRamps
- Drives
¢ ~CRCw/ Agg Base-1Ln
- Entrance Curb - Type &
- Entrance-Rural
- Entrance-Urban_CG-6

‘... Suface-Concrete Drive
- Interchange
- Medians
- Roundabout
+)- T-Intersection
+- Misc
+- Rural
+- Urban

W
L4 >

4. Tag Cancel (OK if you actually change the template.)
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11.5.2.2 EDIT TEMPLATE
To edit the template:

5. Select the Linear Template handler and from the context menu choose Edit Template as
shown below.

6. The Edit Template Drop dialog is invoked where you can make edits. Refer to section
11.3.10 for this process.

7. For this exercise, choose Cancel.
11.5.2.3 SYNCHRONIZE
To synchronize a template if modified:

8. Select Synchronize with Library as shown below which applies any changes in the
template to the linear template.
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11.5.2.4 SURFACE TEMPLATE

Surface Templates in the Civil Cell are shown below. Refer to section 11.3.10 for
actual template edit, re-direct, or synchonize steps.

e Concrete Apron

Apron Surface Template
Level: Default

Pick Termnplate

- End Condtions with LOC A
=1 Templates

- Cells

[ Basins

-- CurbRamps

£l Drives

Entrance-Urban_CG-6
GreenSpace

i Surface-Concrete Drive
[#- Interchange

[+ Medians

[+ Roundabout

[#- T-Intersection

Misc

Rural

Urban

[ral

j..
]..
j..

=1

3/5/18 Virginia Department of Transportation 11-270



GEOPAK Road 1 Chapter 11 - Civil Cells

Driv behind Apron

SW2 Surface Template
Level: Default

Pick Template

- End Conditions with LOC A
=8 Templates

- Cells

-- Basins

-- CurbRamps

El- Drives

i CRC w/ Agg Base - 1Ln

Ertrance Curb - Type 6

Ertrance-Rural

Ertrance-Utban_CG-6

GreenSpace

M S\ iface-Concrete Drive

[#- Interchange

[+- Medians

[#- Roundabout

[#- T-Intersection

- Misc

- Rural
- Urban

e [
| b

NOTE: This template would be replaced with a material type that matched the existing
drive.
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11.5.2.5 TARGET ALIASING

Target Aliasing can be used on the back templates to target the adjoining corridor.

1. Select the Target Aliasing command from the Corridor Modeling task.

ﬁ Corridor Modeling -

afffle i M SAE
il [4 o HLENN 2 @
TR EWY @

RS = :q;%,ffl‘?lrﬂ“_*t@

S M M e n

7| O it - €8 A6 1 Y

2. Select the LT Back linear template.

Locate Corridor

Civil Object: Linear Template: DNC1

End Conditions'Urban Slopes
Level: MODELING-CORRIDOR_DESIGH

—__—__—“——__.__ |
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3. On the resulting dialog, select the Corridor-Taper and the existing ground Terrain Model

as shown below and then tag OK.

Target Aliasing for Corridon: Linear Ternplate: DNC

Target:  aActive Sufaces
Surface or Comidor

S

Comidor - Linear Template: 14301
Comidor - Linear Template: 300355
Comidor - Linear Template: 300656
Comidor - Linear Template: S00657
Comidor - Linear Template: DNC
Comidor - Linear Template: DNC2
Comidor - Linear Template: DNC3
Comidor - Linear Template: 5W1
Comidor - POLERUNRD

Comdor - ROUTE156

Add -=
<- Femove
Mawve Up

Mawe Down

The resulting model is shown below.

Aligses:

Comidor - Taper
Temain Model - 5104348

[] Use Clozest

NOTE: The template was edited and fill/cut end condition priorities were reversed to

achieve these results.

4. Perform the same process for the RT back linear template.
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11.5.3 CELL - Drive Urban (CG-11)

We will not cover this cell in detail but will go over a few of its characteristics that are different

than the Urban Entry.

1. Profile of the CL & E0P’s are controlled similarly to the Urban Drive with the two
elements highlighted below in the plan view.

NOTES:

N

1. The offsets of the elements highlighted in the plan view above can be changed in the
plan view to change the location of these elements in the profile. The graphical text
to edit is not displayed in the image below.

2. These three elements profiles are built with slope projections off the EoP and the
intersection points shown above will be modified if you change the slope properties
of these elements as shown below. These will need to be change depending on a Cut
or Fill Condition.

3. The 1% element off the EoP is projected the Gutter Slope of 8.33% but is not initially
utilized in the profile. The profile can be re-drawn to go through this optional point.

Length
Length Along
Start Point
End Point
Length
Direction

Feature Name

54.0000

54.0000
397.0027.-98.7803.0.0C
451.0027.-98.7803.0.0(
54.0000

N90°00°00"E

DNC_Geom_Gutter

Feature Definition DNC_Geom
Method Single Offset
Offset 2.0000

Start Distance 0+00.0000

End Distance 0+54.0000

Ratio 10

Type Base Geometry
8.3333%]
Vertical Offset 0.0000

Profile Adjustment None

Length
Length Along

54.0000
54.0000

397.0027.-103.7803.0.(

End Paint
Length
Direction

Feature Name

451.0027.-103.7803.0.(
54.0000
N90°00'00"E

DNC_Geom_Profile

Feature Definition  DNC_Geom
Method Single Offset
Offset 5.0000

Start Distance 0+00.0000

End Distance 0+54.0000

Ratio 10

Type Base Geomefry
Slope -1.0000%
Vertical Offset 0.0000

Profile Adjustment None

Length
Length Along

397.0027.-123.7803.0.

End Point
Length
Direction

Feature Name
Feature Definition

Method

Offset

Start Distance
End Distance
Ratio

Type

Slope
Vertical Offset
Profile Adjustment

54.0000
54.0000

451.0027-123.7803.0.(
54 0000

N90°00"00"E
DNC_Geom_Profile1
DNC_Geom

Single Offset
20.0000
0+00.0000

0+54 0000

10

Base Geometry
-1.0000%

0.0000
None

Point Selection On [ All

Curve Stroking 0.0500
Profile Stroking 0.0500
Stroking Step Methe Increment
Linear Stroking 10.0000

Start Point
End Point

[] 397.0027.-98.7803
[] 451.0027.-98.7803

Point Selection On [ All

Curve Stroking 0.0500
Profile Stroking 0.0500
Stroking Step Methc Increment
Linear Stroking 10.0000

[1 397.0027.-103.780;
[] 451.0027.-103.780]

Start Point
End Paint

Point Selection On [ All

Curve Stroking 0.0500
Profile Stroking 0.0500
Stroking Step Methe Increment
Linear Stroking 10.0000

1 397.0027.-123.780;
[ 1 451.0027.-123.780;

Start Point
End Point
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2. Modifying the reference Line at Entrance Back will also change the profile of the
Entrance CL & EoOP’s.

[Enter End Point
Distance m

3. The element below should be aligned with the Front of SW of the Thru Rd Corridor by
modifying the offset if needed.

13

di i~
Line: DNC_Geom_SW
Belongs To: Commercial Entrance
Feature: DNC_Geom
Mo Active Profile
Level: MODELING-DNC
[
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4. The elements below are targeted by the Point Controls in the curve return template which
controls the Sidewalk transition. The 2.5’ offset to the Face of SW in the 1% image below
and the 4’ offset to the Back of SW in the 2" image below may need to be changed if the
type of C&G in this area is different than Type 6 and the sidewalk width is different than

| Complex Element: DNC_SW_Front
\ Belongs To: Commercial Entrance
' Feature: DNC
No Active Profile
Level: MODELING-DNC

Complex Element: DNC_SW_BAck
Belongs To: Commercial Entrance
Feature: DNC

No Active Profile

Level: MODELING-DMNC

5. Although you can clip the overlapping corridors, it is ideal to use the INT_L or INT_R
display rules to turn off C&G, SW, and End Conditions through the cell.
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11.5.4 CELL - Drive Urban (CG-11, Variable Radius)
11.5.4.1 OVERVIEW

The Drive Urban (CGO011, Variable Radius) cell is used when you need the radius returns to tie to
existing EoP that is not parallel to a Drive CL. Below is a good example of this scenario with the
elements.

two existing EoP elements which are references of the cell shown as the bolder highlighted

- I'l“"ll_".lfl T

)
-
=

e

We will not cover this cell in detail but will go over a few of its characteristics that are different
than the Urban Drive. This cell differs from the other drives in a couple of different ways.
e The Radius Ties in the cell are to the existing EoP.
([ ]

The Radius values are variable and based on Data Points by the user upon placement
when prompted for the LT & RT Thru Points.
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11.5.4.2 PLACEMENT

1. Open the file Drive-Existing_Tie.dgn.

a. Verify the Default model is open in View 1 and the Default-3D model is open in
View 2

B View 1, Default W View 2 - Tep, Default-3D

b. Zoom to the area of the drive CL as shown below.

e,

2. From the Civil Cells task group, select the Place Civil Cell icon.

<L civil cells == A

Q ol - M

3. Click the ellipsis button on the Tool Settings dialog next to the Civil Cell Name.
¢ PlaceCilCell [ = | & |

Civil Cell Name
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NOTE: The next five prompts may be in different order than listed in this manual.

folder and click OK.

4. Select the Drive Urban-Tie to Existing EP civil cell from the VDOT _Drives.dgnlib

Pick Civil Cell

--AbutmentReplacemem_dgnlib. Default AR QM
[+-Bridge Pier.dgnlib, Default
--Connector.dgn\ib. Default
T Cells_Connections with CG-6 & Sidewalk.dgnlib, 00
--T Cells_Connections with CTA Shoulders & CS-4.dgnlib, T Cell
T Cells_Connections with Paved + Graded Shoulders & CS-4.dgnlib,
--T Cells_Core Defined Point Back Connections.dgnlib, 02
T Cells_Core Median Connections.dgnlib, T Cell
--T Cells_Core Static Length Connections.dgnlib, 01
--T Cells_Median Connections with CTA Shoulders & CS-4.dgnlib, T C

--T Cells_Median Connections with Paved + Graded Shoulders & CS-
- VDOT_ADA dgnlib, Default

--VDOT_Basins.dgnIib. Default

D G
= VDOT_Drives dgnlib, Drive
rive Rural

rive Urban

ommercial Entrance
--VDOT_Interchanges dgnlib. Ramp
--VDOT_Medians.dgnIib. Medians
--VDOT_Roundabouts dgnlib. Roundabouts

AT T T S

oK Cancel

When prompted to Locate Reference Element ‘LT X-EOP’, select the existing EoP
element shown below.

@[ lo===7

", l'iLcu:ate Reference Elemenifﬂl_:-_.X-Eb.l':'
'I L |(1/5)

i T
| *[Ling

Level: SURVEY_FLAN_CURB_30R
II Ref: 7 (Drive-Survey.dgn)
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6. When prompted to Locate Reference Element:*RT X-EOP’, select the existing EoP

element shown below.

S L — ——— = -
|I ——sats s==TaT
= | . .'f;- -
[ R
I| ; |/-‘-'f\.'l
Oy | R
hrm | T
b S | 1t
| |"-
: |
0t |
=} |
X - _.@' .= || .
Locate Reference Element: RT X-EOF‘
(2/5)
Line

Level: SURVEY_PLAN_CURB_30R
Ref: 7 (Drive-Survey.dgn)
I

7. When prompted to Locate Reference Element ‘Thru Rd EoP (Profiled)’, select the
Proposed EoP shown below.

f
e

[ Locate Reference Element:

ThruRdEoP |
(Profiled) (3/5)
o Complex Element: SC_RP_REP_T
f./'., Belongs To: Hemdon Parkway
)
e

[y Feature: ACSC_T_EP

W Active Profile: ProfileBy Template £

i Level: MODELING-ACSC_T_EP
: | el
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8. When prompted to ‘Locate Point: LT Curve Thru PNT (Approximate)’ Origin Snap to the
point below and the Data Point.

YT { L k?@/l Locate Paint: LT Curve Thru PNT
'5.'\‘“ /}' i | (Approximate) (4/5)

o v Point: PPlats2
II s Level: Level 24

(R
I. by

9. When prompted to ‘Locate Point: RT Curve Thru PNT (Approximate)’ Origin Snap to the
point below and the Data Point.

{ 3¢ |Locate Point: RT Curve Thru PNT . | —
.\-n_;_,-i (Appraximate) |_';,.'!:',; 1
Point: PPlats3 | |
i |Level: Level24 | |
1 - |
) ; '.
! I

NOTE: These points snapped to in the last two commands were just placed so the user
knows where to data point for this exercise so the points are not required for placement of
the cell. It is ideal to use the Simple Arc Horizontal Geometry command prior to
placement of the cell so you know approximately where the Thru PNT Data Points need

to be issued. This process is demonstrated in the image below although this needs to be
performed prior to choosing the Place Cell command.

3/5/18
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&
Trim/Extend
—=-====-=="" [] Radius 16.05
Loop [
Feature ~
Feature Definition |No Feature Definitic
Name 900344
1
S R 741‘7 —————— i
= [
\ ~ I|
N |‘
E—
L o
SR Lhm \
E— —=
. o __#" ] |Enter Through Paint
2z 257
. _%_‘d" Radius |[[HIE
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11. Reverse the LT X-EoP element by hovering over it and then issuing a Data Point
image should now appear as shown below.

. The
|
| I -
— - —t e R
S | LAy
= | i L2 E
s | s -
= '.n__'. | I /._.:<
1‘ I ¥ _f l’J II
L '!._'\1 | L I“.n J
I | | =
L\I, [ v/
] | ' .
L | 1| fi
S L m
5 | R
£ | o
et | \
P _ - A
. | !
| L ae=E
|| Select Elements to View Altermnatives
| (Reset to Skip)
|

12. Reset when prompted to ‘Select Elements to View Alternatives (Reset to Skip)’.
13. Reset when prompted to Select Corridors To Be Clipped.

14. Data Point in the View when prompted to ‘Accept Civil Cell Placement’.
The image below shows the cell in 2d & 3d views.

= [ E || €2 || = View 8, Default-3D [Software Graphics]
E-@x- 4R QEH{T MEE|HE %@ Eﬂ"' ARQREHHMWEIRH TG
- —~ - =

\ | , 2

N |I IR
.'/}5‘\. ‘I l'\_«:'f..zl
1 '.I ]
') ‘. k
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11.5.43 EDITS

1. Select the EOP_L element.

v

N
|

The radius value can be edited as needed although we will not make edits in this
exercise.

With the EOP_L element still selected, zoom in to the southern end of it. Notice the

1’ long segment at the end of the EOP_L element. This can be modified to follow
along the existing EOP as needed.

3/5/18
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3. With the EOP_L element still selected, invoke MicroStation’s Element information
and expand the Complex Element: EOP_L. You can change the Fillet’s Ahead &
Back transitions to Curves as needed if 2 or 3-center curves are needed.

—_ -

(D Element Information

E|;f Complex Element EOP_L

[+-e Profiles

:
~ Line: 900347

t- '~ Depends On
.48 Terrain Models

General

<

Extended

Geometry

Geometry Points
Feature

Feature Name

900345
Feature Definition

Edge Of Pavement

AR

Ahead Taper
Back Transition
Ahead Transition

Back Taper

Fillet Rule

4. Open the Profile Model of the EOP_L element in View 3.
|

e l R Lok F L A =
L T oEfe T % S X
= -.\-. ,\;‘L | [ 4 I-u..j |
}-".‘5{_"\ | y. | Open Profile Mode l
(e B |
4/ ,
r |,‘ |
s ']
A |
iy,
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5. The Active Profile is highlighted below. This is just a straight line between the
Proposed EoP & Existing EoP but a new profile can be drawn as needed (with the end
points still tying to the same points as shown below) and made Active.

B View 2, Profile [Software Graphics] - EOP_L
B+~ AQRQRBEEE NEG H |

349.0+
348.5+
34B.0+
347 .5+

347 .0+

3465 _

346.0+

'Q » Jltrbb)(hc:
7 o o o o o 9 o o o o

s BT %t 4
L N4TigeR0cE

l Open Profi é Mode i -
T —

Its Active Profile is generated from the Existing Ground Terrain.

Breaklines such as one running along the Gutterline through the intersection can be
drawn, profiles and added to the PVMT Surface terrain in the cell as needed.

In lieu of using Clipping, it’s suggested to use the INT_L or INT_R Parametric
Constraints to turn off the Thru Rd Corridor C&G, Sidewalk, & End Conditions.
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10. The linear templates initially included in the cell are just CG-6 with no end
conditions. These can be easily replaced as described in other sections in this manual

if an end condition is needed or the Back Top of Curb created in the Plan View can be
utilized to create a terrain for grading purposes.

File Edit Add Tools

Template Library: Current Template
4 C\proj\supv8i2015\geopakiroadiro; A Name |CG—S w/AGG ‘
"ZZ PointName List
(21 Components
(1 End Conditions Cois Help
play All Components
0+00.00 £1 End Condiions wf LOC
& Templates
-, . 5 Cells
TT— . 1 Basins |
== 2 CurbRamps | N -‘r,.‘." ppe. L o
(21 Drives | AC URE _FACE iy SRS S ez
(1 Interchange
‘= Medians
& CGE WAGG ABC E CURRB BACCURBIRBIOT |
¢ il ARC T EXT | c _ CCURBTBIOT
= Filll
=t MC-1 v
< >

‘ Library Active Template

/ Preview.

Display
©Cumpunems OCunslralms
Dlsplay PointNames

0K

Description | ‘ Cancel
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11.6 MEDIANS
11.6.1 Available Cells

e Basic Median

e Basic Median w/Turn Lanes LT & RT

e Basic Median Open Ended w/Turn Lane LT

e CrossOver

NOTE: Cell has Fill Condition which is set to target adjoining Open Shoulder Ditch as
shown in the Cell Placed image above.
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o Nose (CG & OpenShlid)
Nose-CG Nose-OpenShid

NOTES:

1) These cells can be used to place the Nose area only of a median and are intended to be
used when the storage lane, taper, and cross-over areas are drawn with corridor templates.

2) This can be used with a divided or undivided corridor situation but the applicable EP’s
have to be drawn and profiled.

3) The OpenShld Nose Cell has a Linear Template with a Fill Condition which has to be set
to Target the adjoining Open Shoulder Ditch.

11.6.2 References & Direction of References

Basic Medians

1) EB EoP (Profiled)
2) WB EoP (Profiled)
3) Road CL (Profiled)
4) Median Control Line®

2) WB EoP )

3) ROAD CL (e ATMEDIAN CONTROLTINE ’)_ it \)

1) EB EoP )

NOTES:

(1) The Median Control Line controls the length and location of the Median. This is
generally placed as an Offset Partial along the Road CL but can be any geometry type.

(2) Order may be different than shown here. Follow prompts.
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Basic Median Open Ended

1) EB EoP (Profiled)
2) WB EoP (Profiled)
3) Road CL (Profiled)

4) Positional Control at Front of Median

2YWB EnP
) =

] L
3)ROAD CL -

4) Positional Control at Front of Median

NOTES:

(1) The Median Control Line controls the length and location of the Median. This is
generally placed as an Offset Partial along the Road CL but can be any geometry type.

(2) Order may be different than shown here. Follow prompts.

(3) You need a minimum of 500’ of EoP from the Positional Control element.

CrossOver

1) EB EoP (Profiled)
2) WB EoP (Profiled)
3) CrossOver CL

3) CrossOver CL
2) WB EoP *

\

1) EB EoP

NOTES:
(1) Order may be different than shown here. Follow prompts.
(2) Minimum 30’ Edge of Shoulder to Edge of Shoulder Median Width Req’d.

(3) User must target open shoulder corridor after placement to complete cell.
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Nose (Raised Median to Open Shid Transition)

1) EB EoP (Profiled)
2) WB EoP (Profiled)
3) Line placed from EB EoP to WB EoP (Back of Nose)

) 2) WB EoP

3) Line from EB EoP to WB EoP

A

)' 1) EB EoP
NOTES:

(1) Order may be different than shown here. Follow prompts.
(2) User must target open shoulder corridor after placement to complete cell.

Nose-CG & Nose-OpenShld

1) EB EoP (Profiled)
2) WB EoP (Profiled)
3) Nose Location — Line from EB to WB EoP

_ 3) Nose Location - Line
2) WB EoP (Proflled) A from EB to WB EoP

1) EB EoP (Profiled) |
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11.6.3 Placement (Basic Median Open Ended)

1. Open the file 2-lane-Urban-Median.dgn. This file contains alignment ROUTE156 and
around 110+60, a secondary intersecting roadway named POLERUNRD. A Corridor
has been created for ROUTE156 and a design grade established for POLERUNRD. We

will place a Raised Median Open End w/Turn Lane Civil Cell near the

ROUTE156/POLERUNRD intersection.

a. Verify the Default model is open in View 1 and the Default-3D model is open in

View 2

B View 1, Default o View 2 - Top, Default-3D

b. Open your references dialog and ensure the Default-3d reference is Off in View 1.
Also, turn off any reference files that contain 2d elements that lay beneath or on top
of the template graphics that will be selected as Civil Cell reference elements. (There

are none for this exercise.)
c. Close the reference dialog.
d. Zoom to the area of the drive CL as shown below.
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2. We will use template EoP graphics and the ROUTE156 CL as Civil Cell references but
we need to draw the reference Positional Control at Front of Median.

a. Select the Line from Element command from the Horizontal Geometry menu.

£ Horizontal Geometry HE Y
a’l e @ ¥
+
W - +¢
g\ E, = .
’ v / 1 Simple Line From Elernent
- O ft‘ ';. 2 Spiral-Line From Element
[ é}_ D ': 3 Curve-Line From Element
p :'“’(- £ ”‘}; £ 4 By Angle Line From Element
ﬁ |L~,_ 5 Line From Element

b. Fill out the dialog as shown below and Left Click the ROUTE156 CL when prompted
to Locate Element.

\?_} Line From ... — ot
Offset |0.00
Trim/Extend | Maone e

Start Distance |D.DD
[J End Distance [36.42

|
|
Skew ETs |
|
|

Feature A~ o
Feature Definition |D'E'H_DNC » | —— —
| Name [DNC |
i

— ||_C-CEtE Element <Alt= to Fick element in

Complex Element: ROLUTE1SE
Feature: - 50 Scale Baselines

Active Profile Exists .
Level: DES_HOR_CL 5
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C.

Left Click anywhere in View 1 to confirm the Offset of 0.

Enter Offset

Offzet &

Start Point with a Left Click.

L _

Enter Start Point

d. Snap to the intersection of ROUTE156 and POLERUNRD and confirm the Enter

Complex Element: POLERUNRD
Feature: - 50 Scale Baselines
Active Profile Exists

Level: DES_HOR_CL

e. Left click anywhere on the North side of ROUTE156 when prompted to Enter Skew.

Enter Skew
Skew

B4
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f.

Left Click just past the opposite ROUTE156 EoP when prompted to Enter End
Distance.

Enter End Distance

End Distance | EEN

g. Confirm Trim/Extend of None with a left click anywhere to place the line.

| Trim/Extend
| TrimdExtend

3/5/18
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h. The line just placed is shown highlighted below.

3. From the Civil Cells task group, select the Place Civil Cell icon.

2 civil cells = A

4. Click the ellipsis button on the Tool Settings dialog next to the Civil Cell Name.

0 PlaceCivilCell [ = || B |[3
Civil Cell Mame @
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5. Select the Basic Median Open Ended w/Turn Lane LT civil cell from the
VDOT_Medians.dgnlib folder and click OK.

Pick Civil Cell

- T Cells_Connections with Paved + Graded Shoulders & C5-4.d a (% \% (&
-T Cells_Caore Defined Point Back Connections dgnlib, 02

-T Cells_Core Median Connections dgnlib, T Cell

-T Cells_Care Static Length Connections dgnlib, 01

- T Cells_Median Connections with CTA Shoulders & C5-4 dgnlit
-T Cells_Median Connections with Paved + Graded Shoulders |
-VDOT_ADA - Projected dgnlib, Seed2D

-WDOT_ADA dgnlib, Seed2D
-VDOT_Adjustable_Rotary dgnlib, SeedZ2D
-VDOT_Basins.dgnlib, Default

-VDOT_Drives. dgnlib, Drive

-VDOT_Hwy_Ext dgnlib, Ramp

-VDOT_Medians dgnlib, Medians

- Basic Median

- Kover

-CrossOwver

Basic Median Open Ended w/ Tum Lane LT
; - Basic Median w/Tum Lanes LT & RT

B~ VDOT_Roundabouts dgnlib, Roundabouts

I EREE00EEEEE

0K Cancel

NOTE: The next three prompts may be in different order than listed in this manual.

6. When prompted to Locate Reference Element ‘EB EoP (Profiled)’, select the Edge of
Pavement element in View 1 as shown below.

— Locate Reference Element: EE EoF (Profiled)
(1/4)

_|Complex Element: ACSC_T_EP L
Belongs To: ROUTE1S6

Feature: ACSC_T_EP

Active Profile: ProfileBy Template
Level: MODELING-ACSC_T_EP
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7. When prompted to Locate Reference Element “WB EoP (Profiled)’, select the Edge of
Pavement element in View 1 as shown below.

ocate Reference Element: WE EoF (Proifled)
(2/4) —
Complex Element: ACSC_T _EFP R
Belongs To: ROUTE1S6 [
Feature: ACSC_T_EP |
Active Profile: ProfileByTemplate 'I
Level: MODELING-ACSC_T_EFP [

8. When prompted to ‘Locate Reference Element: Road CL (Profiled) select the
ROUTE156 CL element in View 1.

Locate Reference Element: Road CL (Profiled) '
(3/4)

Complex Element: ROUTETSE |——————— 1
Feature: - B0 Scale Baselines
= | Active Profile Exists

Level: DES_HOR_CL
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9. When prompted to ‘Locate Reference Element: Positional Control at Front of Median
(Placed from WB EoP to EB EoP) select the line placed in step 2.

-
b
b

Locate Reference Element: Posihonal Contral at
|| Front of Median (Flaced from WE EoF to EB
| [EcP) (4/4)

Line From Element: ONC [

__—————HFeature: Draft_DNC
- Mo Active Profile

_— Level: Default

——

- ' Select Elements to View Alternatives (Reset to
T - : _ | Skip)

| |Element not valid for tool |

a. If the geometry appears correct and similar to the image above, move on to the next
step.

b. If the geometry does not look correct, ensure the direction of arrows as shown in
section 11.5.2. Although the cells will normally adapt to references that are different
in direction than the actual cell references, you can change the direction of arrows by
hovering over the reference elements to view the directional arrows and left clicking
to change the direction.

c. If the geometry still does not appear correct, it’s highly likely that the reference
elements are not long enough or profiled long enough to accommodate the cell as it is
built. You can Right-Click through the remainder of prompts to not place the cell and
review the reference elements.
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11. Reset when prompted to “Select Corridors To Be Clipped (Reset To Complete)’.

@

Select Corridors To Be Clipped (Reset To

Complete)
[

Selecting the ROUTE156 corridor is an option at this time but we have many edits to
perform so we will clip the corridor after these edits are made to improve processing time

when performing the edits.
12. Data Click on the View when prompted to ‘Accept Civil Cell Placement’.

(===

%@

The image below shows the cell in 2d & 3d views.
e | -
G-@-ARQVEHYOWBER|S T,

B View 1, Default [Software Graphics]

B-@2- 4 QQUHY MBS HFLE

11-300
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11.6.4 Construction Element Display

Construction class element display, which includes template/corridor graphics, construction class
elements in civil cells, etc. can be turned off to make the working area less cluttered. This is ideal
at times especially when performing horizontal geometry edits which will be discussed in the next
section. To turn off Construction class elements, you will go to View Attributes as shown below.

\I‘_J |
I
B View 1, Default [SO&WEI’E Gl'aphlcs]

el 2 - AR QR /RS D g

View Mumber. 1 ~ | &y Bl | '

4

() Presentation = A | 'I
Display Style: | (Wirsframe Display) V| K I' I|
|
T ACS Triad [ FastCells | |
&l Background [=]Fin | '
511 Boundary Display £ Grid |
Camera bq'j Level Dverrides |
2> Clip Back |55 | Line Styles ‘ |
&* Clip Front ? Line \wWeights
r& Clip Volume ?Markers - ! |
1@ Constructions Ilj Patterns I I
= | |
':lf»:- Default Lighting '_'\)Tags I' |
E Dimensions I Text i |I
«ua | Data Fields TText Modes 'I
K- Displaysst @ Transparency ,'I ‘
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11.6.5 Horizontal Edits

The width of the median, taper length, storage lane width/length, nose location, etc. can all
be adjusted as with graphical edits when these elements are selected. We’ll go through
some of these edits in the following steps.

11.6.5.1 NOSE EDITS

1. Select the nose area EoP and change the radius of the flatter curve from 18’ to 50” as
shown below.

NOTE: Observe these edits in both the 2d and 3d views.

2. Select the EoP as shown below to change the nose location. Change the value of 40 to

v
-

2

= |
' |

0
B
O
=
o
A
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11.6.5.2 MEDIAN WIDTH EDITS

1. Measure the lane widths.

a. Select MicroStation’s Measure command and set the Method to Perpendicular on
the Measure Distance dialog.

iy
2N
&/
i

1
N
-]
Ol
spd

*

*
*

S8

-y

-2

Y L'_IJL»

<k

;ﬁr 'fj} Measure Distance — e
b

j@. Method: | Perpendicular -

ng About: |Global Z -

BT,

A True

T‘_'|h Distance: | 64.00f

D= [] :Segment Orily:

\rnx

b. Select the WB EoP.

Complex Element: ACSC_T_EP_R
Belongs To: ROUTE156
Feature; ACSC_T_EP

—— Active Profile: ProfileByTernplate
Level MODELING-ACSC_T_EP

\_—_—-“'——-—-—_
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c. Snap to the median EoP and the current distance is 22’ as shown below.

© Measure Distance — 2

Method: | Perpendicular -
About: | Global £ -

True
Distance: | 22 00f

Complex Elernent: mediani

e ——— Interval

Belongs To: Basic Median Open Ended w/Turn Lane LT
Feature: Edge Of Pavement

Active Profile Exists

Level: DES_EDGE_OF_PAVE

1

d. Choose Element Selection to close the measure command.

2. We will adjust the median width 2’ each side to have 24’ of travel width each side of the
median.

a. Select the WB Median EoP and change the value of 10 to 8” as shown below.

The above shifted the EB Median side 2’ as well. Next we will adjust the EB EoP to
provide 24’ of travel-way width on that side as well.
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b. Select the EB Median EOP as shown below.

NOTE: This 20’ offset is found about mid-way of the taper area as shown above.

e. This changed the offset correctly but observe the nose area geometry was broken.

This is because we are reducing the Median Width to 4’ in the nose area and the
geometry is unable to solve.

f. Undo this change.

File | Edit | Elemert Seftings Tools LUtilities
k7 | Undo Blement Property Change  Cid+Z

—_—
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g. Select the Nose area EoP again and change the 3’ radius to 1.5 as shown below.

Sf@-mﬂ'ﬁf "E

h. Select the EB Median EoP again, select MicroStation’s Element Information tool,
expand the Complex Element tree again, and change the value of 20’ to 16’.

(@ Element Information

Ei- % Selection
= -,'_r Complex Element: 500361

" Complex Blemert: median7 <Irtervals
" Complex Element: median’ <Intervals
mplex Element: mediand <Interval>
A
Depends On
=
#- ', Depends On
By Temain Models

TN General
M~ ——

D. - D g Extended
= 1 Y =8
N — Geometry
¥ i 5 | :
— o S o 1 Geometry Paoints
_ _1,_ — 1

Feature

Transition Offset Rule
Method Single Offset

-1d

Start Distance 0+00.00

End Distance 4+23.72

Ratio 1:0

Type Base Geometry

3. De-Select the element and zoom to the nose area again. The nose geometry should have
remained intact.

—
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11.6.5.3 TAPER & STORAGE LANE EDITS

Taper Length/Ratio and Storage Lane length can be edits by selecting the EB Median EoP as
shown below. Edits can be made heads-up graphically or the changes can be made in Element
Information as discussed in the previous exercise.

@ Element Information — X

k- Kk Selection

s
iz Profiles
[+ Complex Element: median7 <nterval>
+-4_ Complex Element: median5 <Interval>
3 Complex Element: median4 <Interval>
- Depends On
Q Temain Models

General
—— Extended
- B Geometry
Stroking Definition

Feature

ClIe|[¢|[C||¢|l ¢

Profile From Surface Rule

NOTE: These edits have a couple of constraint that may need to be edited prior to making any
of the changes above if the taper/storage length needs to be lengthened. The total length of the
storage lane and taper cannot push the taper end beyond the Dir-Control2 element whose initial
length is set to 485 and is shown below.

1. Select the Dir-Control2 element which lies below the ROUTE156 CL.
a. With Element Selection chosen, hover over the ROUTE156 CL in the area below.

—-—.______-——:"‘-—-—-—.___
—r—
e ——— e ————
_— Complex Element: ROUTET56
——— Feature: - 30 Scale Baselines

Active Profile Exists —————
Level: DES_HOR_CL

b. Without moving your cursor, right click to get to the underlying Dir-Control2
element and then left click to select this element.

AQE NN
— Complex Element: Dir-Control2
—_— Belongs To: Basic Median Open Ended wy/Turn Lane LT N
Feature: DNC
Active Profile Exists
Level: MODELIMNG-DNC - —
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c. The following value of 485 needs to be changed if any proposed changes to the
Taper/Storage length push the end of the Taper past this 485’ distance. We will not
change this in this exercise.

The other constraint mentioned above that may have to be edited if you have
excessive taper/storage lengths is the WB Median EoP which controls the total length
of the EB Median EoP. Select the WB Median EoP. This value of 425’ would also
need to be adjusted if you have excessive Taper/Storage lane lengths. We will not
make changes to this value in this exercise.

NOTE: This value can’t extend past the Dir-Control2 element mentioned earlier.

2. Select the EB Median EoP again and change the length of the taper from 125’ to 150’ as
shown below.
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11.6.1 Vertical Edits

A terrain named Construction is created based off EP-Control & Dir-Control (shown
highlighted below) elements within the cell whose profiles are based off the Template EoP’s and
CL. The median EoP elements are profiled off this terrain.

“# 4R -
T W |
mE

Median horizontal geometry location in relationship to the CL will vary per project so vertical
edits may or may not be needed. Refer to section 11.3.11.3 (T Intersection w/Median) for the
process to perform these edits if needed. A breakline will generally need to be added along the
CL from Thru Rd EoP back to some point intersecting the median EoP.
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11.6.2 Clipping
The following steps Clip the ROUTE156 Corridor in the area of the Median Civil Cell.

1. Turn Construction elements back on in View 1.

B View 1, Default [Software Graphics]

AFed o - |AIRIRKESD
View Number: 1 Ey &l
() Presentation = A
Display Style: {Wireframe Display) w|
T ACS Triad Fast Cells
= Backoround Fill
£l Boundary Display 4 Grid
Camera &5 Level Overrides
4» Clip Back == |Line Styles
&* Clip Front = |Line ‘weights
4 | Clip Volume El"darkers -
1M Constructions IE Patterns
. =
2. Select the Add Clipping Reference command from the Corridor Modeling Task menu.
Tﬂ Corridor Modeling H .

affle V) M S
S SN @
Kl

T mEEEYY &

ey G o sl =«
e L \A; o -fﬂf \_‘L.— \:_E; W

1<
1 © sfe 16 8- {{EJAE; T Y
o oL O

| Add Clipping Reference
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3. Select the ROUTEL56 corridor when prompted to Select Corridor To Be Clipped.

_\_\__—\_

— —
— ]
e —— ————

——
_—
———

- J—

Corndor: ROUTE1S6

Flan: ROUTE156

Profile:

Locked Rule Deactive

Level: MODELING-CORRIDOR_FIMAL

4. Inthe 3d View, select the Terrain named CLIP when prompted to Locate First
Clipping Reference.

.
|Locate First Clipping Reference |
Terrain Model: CLIP

Boundary
Level: SURVEY_DTM_DISPLAY

— _:-"-lr..-_.

— e, B
Sy

e s S ——— - B = S

5. Right Click when prompted to Locate Next Clipping Reference — Reset to Complete.

Locate Mext Clipping Reference - Reset To
Co

mplete
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6. The corridor is clipped as shown below.

I
/ Fi 0o
‘IF __n'__u
— ! i
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11.6.3 Cross-Section View
1. Open the cross-section model of the ROUTE156 as shown below.
a. From the context menu, select Open Cross Section Model.

;-~
-

_j“ — _#——|-
e — I .
T L
HB
i,

| Open Cross Section Model

b. Open View 4 from MicroStation’s View Toggles menu.

1]2|z4|s]8] 7]z

c. Left Click in the drawing area of View 4.

v - AR QRUESY

|55I5:t or Open View
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2. Select View Properties and set to Center on Current Offsets. Also change the Vertical
Exaggeration to 5.

B View 3, Cross Section [Software Grap

() Center Backbone

(@) Certer on Cument Cffsets
Backbone Screen Width: 0.80
Verical BExaggeration: 5.00
[ ] Display Mull Poirts

] Display Cut and Fill Graphics

[ ] Display Cut and Fill Values

3. Key In station 115+00.

B View 4, Cross Section [Software Graphics] - Corridor: ROUTE156 Plan: ROUTE156 Pro... | = || B |||

[ View Properties [+ | < || 100+21.15 R1 =l » »]

106.0+ 115:00 -106.0
105,51 -105.5
1050+ -105.0
104 .5 -104.5
104.0- e - —104.0
— -103.5
-103.0
-102.5
- +102.0
~H101.5
-101.0
-100.5
-100.0
-99.5

-99.0

3/5/18 Virginia Department of Transportation 11-314



GEOPAK Road 1 Chapter 11 - Civil Cells

4. Use the Next and Previous buttons in the Cross Section view to review the median area.

B View 4, Cross Section [Software Graphics] - Corridor: ROUTE156 Plan: ROUTE156 Pro... | = || = ||t

| View Properties |*| |*‘ - | 113+78.66 R1 |'| > .’I

114 114
1134 ~113
112 BRNETY:
111 [ ) ] ~111
110 J N 110
109- / T T == _lno
108 J ~108
1074 7 ~107
106 ~108
1057 ~105

N I~ R = B RS U R~ S S
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11.6.4 Template Edits

The linear templates used in the Raised Median Civil Cells are highlighted below. We
will show the various tools in this section available for use and related to Linear and
Surface Templates but no changes will be made in this exercise and you would need to
refer to section 11.3.10 for examples of actually making edits.

11.6.4.1 LINEAR TEMPLATES

1. Majority of Civil Cell

Templates'Cells\Medians“Raised Median - Paved Linear MC-1
——— Horizontal Name median 1 [
Description

: Start Station 0+00_00
‘a f End Station 4+25.00
—

| T—

2. Nose Area

Template Name | Templates*Cells Medians " MC-1 w/AGG
Horizontal Name [
Description

0+00.00

End Station 0+07.43 —

0+00.00
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11.6.4.2 PROPERTIES
To re-direct these linear templates to different ones in the ITL.

1. Select the Linear Template handler and from the context menu choose Properties as
shown below.
ok

«

\

2. Select the button below.

Templates\Cells\Medial..]

e T

Horizontal Name median 1

Description

Start Station 0+00.00
4+25.00

End Station

3. The Pick Template dialog is invoked and shown below. The Linear template used in the
non-nose area of the Raised Median Civil Cells is shown below. Although we will not
replace this template in this exercise, you would choose a template from the Pick

Template dialog if you wanted to replace the given template.

Pick Template
= C:\projtsupv 82015 \geopakroad roadway_designer'template »
+- Components
+- End Conditions
=8 Templates
= Cells
+ - CurbRamps
+- Drives
- Interchange
- Medians
G2

- MC-T w/AGG
- Raised Median - Paved Linear CG-6

i Raised Median - Paved Suface
Surface-Asphatt Concrete w/ Agg Base

- Roundabout
1. T-Intareartinn e
>

OK Cancel

11-317
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4. Tag Cancel (OK if you actually change the template.)

11.6.4.3 EDIT TEMPLATE
To edit the template:
1. Select the Linear Template handler and from the context menu choose Edit Template as

shown below.

2. The Edit Template Drop dialog is invoked where you can make edits. Refer to section

11.3.10 for this process.
3. For this exercise, choose Cancel.

Virginia Department of Transportation
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11.6.4.4 SYNCHRONIZE

To synchronize a template if modified
1. Select Synchronize with Library as shown below which applies any changes in the

template to the linear template.

&

| Synchronize with Library

@
=

il T TP

11-319
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11.6.4.5 SURFACE TEMPLATE

The only Surface Template in the Raised Median Civil Cells is in the nose area.
Commands available for Surface Template edits from the context menu are shown below
and match the Linear Template commands described in the sections directly above with
the exception of Delete Template.

NOTE: We’ll just go through Properties here to show what Surface template is used by
default in the Raised Median Civil Cells. Refer to section 11.3.10 for actual template edit
steps.

1. Select the Surface Template in the 3d view.
2. From the Context menu, choose Properties.

2. From the Properties menu, select the button below.

Templates\Cells\Mediaf..]

Create Linear Features False
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3. The Pick Template dialog is invoked and shown below. The Surface template used in
the Urban Drive Civil Cell is shown below. Although we will not replace this template in
this exercise, you would choose the template from the Pick Template dialog if you
wanted to replace the given template.

Pick Template

= C:hproj'supw 2015 geopak \road roadway_designer‘template »

- Components

- End Condtions

£ Templates

- Cells
[+ CurbRamps
[+- Drives
- Interchange
- Medians
- CG-2

-8
--C5-4B
- MC-1
- MC-1 w/AGG
-- Raiged Median - Paved Linear CG-6
-- Raised Median - Paved Linear MC-1

-- Surface-Asphalt Concrete w/ Agg Base
-~ Roundabout
[+ T-Intareartinn

0K Cancel

4. Tag Cancel (OK if you were to actually change the template.)
11.6.5 Other Cells — Basic Median

11.6.5.1 PLACEMENT & HORIZONTAL EDITS

The Basic Median Civil Cell has one different reference element as compared to the Basic
Median Open Ended Civil Cell and that is the reference element controlling location of
placement.

For the Basic Median Open Ended cell the positional reference, which was a line drawn basically
perpendicular from the CL to EB EoP, was used to locate the nose and cell.

For the Basic Median, it’s location and length is defined by an element drawn basically parallel
to the CL as shown highlighted in the image below.

< : =

We’ll create this reference element and then place this cell in the same DGN file as we placed
the Basis Median Open Ended Civil Cell.
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1. Select the command Single Offset Partial from the Horizontal Task menu.

£ Horizontal Geometry

a i e @ Y

W - +-.a+

E . "N .F *":

RO /76 2D
T 2N

mEE A

R

—

Single Offset Entire |

[ | 1}

P

Single Offset Partial

2. Enter 0.5 for the Offset and set the Feature Definition to DNC.

0 Single Offs.. — >
Offset: 050 |
Mirror ]
Distance -~

Lock To Start [
[ Start Distance [1025.00 |
Lock ToEnd [ ]
[] End Distance [2277.29 |
[] Length [1252.89 |

Feature £l

[v]

Feature Definition |DNC

Linear
_ Modeling
EI Linear

Mame

& Concrete Curb

EI . DNC

3/5/18
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3. Locate ROUTE156 when prompted to Locate Element.

+

= | Locate Element <A4lt= to Pick element in

4. When prompted for the Start Parameter which should be showing an offset of 0.5, hit the
Right Arrow Key on your keyboard to switch to the Start Distance. Enter 110+25 for
the Start Distance and left click to confirm the Start Parameters.

Start Parameters - <Alt= Lock To Start

Distance:Start Distance & |1

5. Move your cursor to the right, away from the intersection, hit the Right Arrow Key on
your keyboard to switch the End Parameters prompt to Length, enter 300, and then Left
Click to confirm the End Parameters and place the element.

— =N
H
—— o - —|End Parameters - <Alt> Lock To En
- T ——— Diistance:Length | BT &

6. Left Click to confirm No Mirror and to place the element.

Mirrar

Mirrar e
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7. The element placed is shown highlighted below.

8. From the Civil Cells task group, select the Place Civil Cell icon.

2L civil cells HEE

Q sl - e

9. Click the ellipsis button on the Tool Settings dialog next to the Civil Cell Name.
¢ Place Cwil Cell | = | & |[a£3m)

Civil Cell Name - )

10. Select the Basic Median civil cell from the VDOT _Medians.dgnlib folder and click
OK.

Pick Civil Cell X
~ e i

[#- T Cells_Connections with Paved + Graded Shoulders & CS-4.d q Q\ w

[#- T Cells_Core Defined Point Back Connections danlib, 02

[#- T Cells_Core Median Connections dgnlib, T Cell

[#- T Cells_Core Static Length Connections.dgnlib, 01

- T Cells_Median Connections with CTA Shoulders & C5-4.dgniit

[#- T Cells_Median Connections with Paved + Graded Shoulders §

- VDOT_ADA - Projected.dgnlib, Seed2D

- VDOT_ADA dgnlib, Seed2D

[#- VDOT_Adjustable_Rotary.danlib, Seed2D

i dgreb. Defeuh - ==

[#-WDOT_Drives.danlib, Drive

- VDOT_Hwy_Exit dgnlib, Ramp

=) VDOT_Medians dgnlib, Medians

‘.. Basic Median Open Ended w/Tum Lane LT

- Xover

CrossOver

- Basic Median w/Tum Lanes LT & RT

. WNNT Renndshate danlih - Reondshos e

OK Cancel

NOTE: The next three prompts may be in different order than listed in this manual.
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11. When prompted to Locate Reference Element ‘EB EoP (Profiled)’, select the Edge of
Pavement element in View 1 as shown below.

Locate Reference Element: EE EoF (Profiled)
(1/4)

Complex Element: ACSC_T_EFP R
Belongs To: ROUTE156

Feature: ACSC_T_EP

| Active Profile: ProfileBy Template

| Level: MODELING-ACSC_T_EP

12. When prompted to Locate Reference Element ‘WB EoP (Profiled)’, select the Edge of
Pavement element in View 1 as shown below.

- - — I——
|

| l.‘f'.:EtE Reference Element: \WE EoP [Frofiled)
[£/4]

L — Complex Element: ACSC_T_EP L
—_— Belongs To: ROUTE1S6
Feature: 4CSC_T_EP
Active Profile: ProfileBy Template
Level: MODELING-ACSC T EP
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13. When prompted to ‘Locate Reference Element: Road CL (Profiled) select the
ROUTE156 CL element in View 1.

|| Locate Reference Element: Road CL (Profiled)
(34)

14. When prompted to ‘Locate Reference Element: Median Control Line select the DNC line
placed in the beginning steps of this section.

| Locate Reference Element: Median Contral Line
| — - [i_-'i]
I — _ ————_

=T | Complex Element: ONCZ |- —
Feature: DNC T

Mo Active Profile

Level: MODELING-DMNC
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15. Review the geometry being displayed.

a.

|
I| _—-——-—-——“"'- Select Hlements-to View Alternatives (Reset to
— W — | Skip)

If the geometry appears correct and similar to the image above, move on to the next
step.

If the geometry does not look correct, ensure the direction of arrows as shown in
section 11.5.2. Although the cells will normally adapt to references that are different
in direction than the actual cell references, you can change the direction of arrows by
hovering over the reference elements to view the directional arrows and left clicking
to change the direction.

If the geometry still does not appear correct, it’s highly likely that the reference
elements are not long enough or profiled long enough to accommodate the cell as it is
built. You can Right-Click through the remainder of prompts to not place the cell and
review the reference elements.

3/5/18
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16. Reset when prompted to “Select Corridors To Be Clipped (Reset To Complete)’.

Select Corridors To Be Clipped (Reset To

Complete)

Selecting the ROUTE156 corridor is an option at this time but we have many edits to
perform so we will clip the corridor after these edits are made to improve processing time
when performing the edits.

17. Data Click on the View when prompted to ‘Accept Civil Cell Placement’.
The image below shows the cell in 2d & 3d views.

B View 1, Default [Software Graphics] (e[ R3] || w View 2 Default-2D [Software Graphics]
E-@%- AR RAHY BB F LG B - 0% -4 R IVHONMBIEEH V%G

18. Choose the Element Selection command to exit the Place Cell command.
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19. Select the DNC element constructed in the 1% few steps of this section and from the
context menu, choose Properties.

20. On the Properties dialog, change the name of this feature to DNC_Ref.

Length 300.00
Length Along 300.00
Start Point 3642623 98.318008 54.0.1
End Point 3642735 84 317731.09.0.1
Length 300.00

Feature Definition DNC

Method Single Offset

Offzet 0.00

Start Distance 110+25.00 R1

End Distance 113+25.00 R1

Length 300.00

Ratio 1:0

Type Base Geometry
Start Point [ ] 3642623.9841.31800:
End Point [ ] 36427358435 31773

21. Select the DNC_Ref element and change the offset from -0.5 to 0.
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22. Turn off Construction elements in View 1.

B View 1, Default [Software Graphics]

e - AR RIEH

View Number: 1 -~ | &y Bl

A

[l Presentation ;=
Display Style: | (Wiraframe [hsplay) w |
T ACS Triad [#] FastCells
£ Background [=]Fin
271 Boundary Display 4 Grid

Camera bij Level Overrides
2> Clip Back [ | Line Styles

¢* Clip Front E‘Line\*ﬂeights

Clip‘-."olurr're Markers

|m} Constructions ” &3 |F'atterns

23. Select the Median EoP shown below and change the offset from -5 to -8.
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25. Hover over the ROUTE156 element in the Civil Cell area and reset until the DNC_Ref
element is identified. Select the DNC_Ref element.

26. Change the length of this element from 300 to 400°.

110+20.

27. With the DNC_Ref element still chosen, change the beginning station value of 110+25 to

3/5/18
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28. Turn On Construction elements in View 1.

B View 1, Default [Software Graphics]

2He - AR]R RIEH Y

View Number: 1 -~ | &y Bl

1

l:j Presentation =

Display Style: | (Wirsffame Display)

4

T ACS Triad Fast Cells
Bl Background [=]Fin
271 Boundary Display 4 Grid
Camera fij Level Overrides
2> Clip Back [ | Line Styles
Clip Front @Line ‘wieights
.Cllp‘-."olume Markers
|I_m Constructions |||_",|F'atterns

33. Turn Construction elements on in View 1.

B View 1, Default [Software Graphics]

Al - AR REO M
View Number: 1 Ey &l
L:E] Presentation mH=a
Display Style: {Wireframe Display) w|
T ACS Triad Fast Cells
= Backoround = |Fil
£l Boundary Display 4 Grid
Camera &Y Level Overrides
4» Clip Back == |Line Styles
Clip Front = |Line ‘weights
_|Cllp‘-,"olume IEMarkers -
Hﬂ Constructions IE Patterns
=
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11.6.5.2 CLIPPING

1.

2. Select the ROUTEL56 corridor when prompted to Select Corridor To Be Clipped.

Select the Add Clipping Reference command from the Corridor Modeling Task menu.

ffl corridor Modeling HEES

A ] 1
St LHLN

f
i
A=y = e R s
4

T 0 * i fﬂ%ﬁg Im lﬂﬂ

LML O

R

| Add Clipping Reference

SR ..

—__f/- . e |II
—— —_— o R
——
( — ) -\-\_‘-\—\_\__
e = —— _———___\__\_\__\__ ]
i — T — e
g e — e

[Select Corrider T Be Clipped | !
Corridor: ROUTE156

Plan: ROUTE156

Profile:

Locked Rule Deactive

Level: MODELING-CORRIDOR_FINAL

3. Inthe 3d View, select the Terrain named CLIP when prompted to Locate First
Clipping Reference.
-
I.'f:'f L
I ILccaté First Clipping Reference |
_— L1 Frarrasn Model- CLTF
== it 17| Boundary
. Le'.:el: SUI?V_EY:D'_I'M-_DI_SP_LAT
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4. Right Click when prompted to Locate Next Clipping Reference — Reset to Complete.

Locate Mext Clipping Reference - Reset To

Complete

5. The terrain is clipped as shown below.

6. Open the cross-section model of the ROUTE156 as shown below.
a. From the context menu, select Open Cross Section Model.

- Igm~ ﬁ I‘r, ﬂi

| Open Cross Section Model i
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b. Open View 4 from MicroStation’s View Toggles menu.

-
!

8

1]2|z4|s]s

c. Left Click in the drawing area of View 4.

G- AR QEHSY

Select or Open View
7. Select View Properties and set to Center on Current Offsets. Also change the Vertical

Exaggeration to 5.

B View 3, Cross Section [Software Grap

[vonPovstes o] |4 <[
3

() Center Backbone

{®) Center on Cumrent Offsets
Backbone Screen Width: 0.280
Vertical Exaggeration: 5.00
[] Display Null Poirts

[] Display Cut and Fill Graphics
[] Display Cut and Fill Yalues

8. Key In station 108+00.

W View 4, Cross Section [Software Graphics] - Corridor: ROUTE156 Plan: ROUTE156 Pro... | = || B [[sE3]

| <« 108+00.00 R1 =] > »]

110+ . __ 1o
—_— h == == =~ —————— =
10 EEF = _-T — 1109
-7 ! —

— I N i ~ l"' e —— =
el [ o S
107- 107
1064 -108

ool ol I el ol ol ol S S I
R i S EESEGE S I S

42. Use the Next and Previous buttons in the Cross Section view to review the median area.
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11.6.5.3 VERTICICAL EDITS

There really are no Vertical edits needed with the Basic Median Civil Cells if the Template based
EoP’s and the CL were used as reference elements because the slope of the Median EoP is
extracted from the Corridor pavement. A terrain named Construction is created based off EP-
Control & Dir-Control elements within the cell whose profiles are based off the Template EoP’s
and CL.

11.6.5.4 TEMPLATE EDITS
Refer to section 11.6.4

11.6.6 Other Cells — CrossOver

The CrossOver Civil Cell currently available must be placed where the median shoulder to
shoulder or EoP to EoP (whichever is used as a reference) distance is at least 30°. This is based
on the default geometry in the Civil Cells.

11.6.6.1 PLACEMENT

1. Open the file 4-lane-Corridor.dgn. This file contains alignment ROUTE156 and a
Corridor has been created for ROUTE156. We will place a Cross-Over Civil Cell near
112+28 where a line that represents the Cross-Over CL has been placed.

a. Verify the Default model is open in View 1 and the Default-3D model is open in
View 2

B View 1, Default W View 2 - Tep, Default-3D

b. Open your references dialog and ensure the Default-3d reference is Off in View 1.
Also, turn off any reference files that contain 2d elements that lay beneath or on top
of the template graphics that will be selected as Civil Cell reference elements. (There
are none for this exercise.)

c. Close the reference dialog.
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d. Zoom to the area of the Cross-Over CL (Around Station 112+28) and as shown
below.

- Cross-Over Locatflon

-~

2. From the Civil Cells task group, select the Place Civil Cell icon.

1= Civil cells EEEA

Q sttt | e

3. Click the ellipsis button on the Tool Settings dialog next to the Civil Cell Name.
¥ Place Ciil Cell | = | & |[s£3m)

Civil Cell Name )
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4. Select the Basic Median civil cell from the VDOT_Medians.dgnlib folder and click
OK.

Pick Civil Cell

-VDOT_Drives.dgnlib, Drive
- VDOT_Hwy_Bxit dgnlib, Ramp
- \u"_DOT_Medians danlib, Medians

o [T~ ) [ - - ) - - -

- WNNT Madiane Camidar danlih Madiane

- T Cells_Connections with CTA Shoulders & C5-4.dgnlib, T Cell & \'_2{ \:'{ [l
- T Cells_Connections with Paved + Graded Shoulders & CS-4.d
- T Cells_Core Defined Point Back Connections dgnlib, 02

- T Cells_Core Median Connections.dgnlib, T Cell

- T Cells_Core Static Length Connections.dgnlib, 01

- T Cells_Median Connections with CTA Shoulders & CS-4.dgnlit
- T Cells_Median Connections with Paved + Graded Shoulders {
- VDOT_ADA - Projected dgnlib, Seed2D

-VDOT_ADA.dgnlib, Seed2D

-VDOT_Adjustable _Rotary.danlib, Seed2D

- VDOT_Basins.dgnlib, Default

i Basic Median Open Ended w/Tum Lane LT
Hover
asic Median w/Tum Lanes LT & RT

NOTE: The next three prompts may be in different order than listed in this manual.

5. When prompted to Locate Reference Element ‘EB Pvd Shld (Profiled)’, select the Edge
of Paved Shoulder element in View 1 as shown below.

\'.

"-x Locate Reference Element. EB Pvd Shid
(Profiled) (1/3)
L
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6. When prompted to Locate Reference Element “WB Pvd Shid (Profiled)’, select the Edge
of Paved Shoulder element in View 1 as shown below.

. Locate Refarence Eler}'ert: ".’..-'E- Pwd Shid
(Profiled) [Z2f2)

Y |Complex Element: ACSC_T_0S R_LP
% |Belongs To: ROUTE156

{Feature: ACSC_T_05

Active Profile: ProfileBy Template

Level: MODELING-ACSC T_0%

L

7. When prompted to ‘Locate Reference Element: Cross_Over CL (Placed from WB EoP to
EB EoP) select the line below in View 1.

LC-CE;tE Ref:arsrcs Element: Cr.:'s s_ﬂ*.-er CL
[Placed from 'WE EcP to EB EoP) (3/3)

Line From Element: ONC '
Mo Active Profile
Level: Default

\
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8. Review the geometry being displayed.

b

\k‘-. \ Select Elements to View Alternatives [Reset to
\ ) Skip)
A
A
Y
LY
A
\
a. If the geometry appears correct and similar to the image above, move on to the next

step.

b. If the geometry does not look correct, ensure the direction of arrows as shown in
section 11.6.2. Although the cells will normally adapt to references that are different
in direction than the actual cell references, you can change the direction of arrows by
hovering over the reference elements to view the directional arrows and left clicking
to change the direction.

c. If the geometry still does not appear correct, it’s highly likely that the reference
elements are not long enough or profiled long enough to accommodate the cell as it is
built. You can Right-Click through the remainder of prompts to not place the cell and
review the reference elements.

d. There are linear templates within the Civil Cell but these are fill only and may not
show up if the cross-over is in a cut section which is the case for this example. We
will discuss these linear templates in the Templates sub-section below.
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9. Reset when/if prompted to ‘Select Corridors To Be Clipped (Reset To Complete)’.

We will clip the corridor after edits are made to improve processing time when
performing the edits.

10. Data Click on the View when prompted to ‘Accept Civil Cell Placement’.
The image below shows the cell in 2d & 3d views.

B View 1, Default [Software Graphics] E@ W View 2, Default-3D [Software Graphics]
E-@x-ARRRRIHY NS5 Eﬁ'-@;ﬂl-}‘r}}' AR K Qﬁ?&l{f@j@@?@ 7 V% @

11. Choose the Element Selection command to exit the Place Cell command.
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11.6.6.2 HORIZONTAL EDITS

1.

2.

Selecting the Cross-Over EoP allows the user to graphically make edits to the radii or
tapers placed.

The width of the median can be adjusted by selecting the Cross-Over EoP and invoking
Element Information as discussed below.

a. Select the South most Cross-Over EoP.

3/5/18
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b. Choose MicroStation’s Element Information Tool from the Primary Tools dialog.
B-o-8-e-a-a-2-4-F -[Dawaa

c. Expand the Complex Element tree as shown below selecting the Complex Element
under the Complex Element <Interval>.

I

. . =
View 1, Default [Software Graphics] : Eli @ Element Information _ %
\ e - = o
I:ﬂ v'@ﬂ‘, "fi_v Q q q E@ &lu Ci* );(svfi"’ _ =K Selection
N kY N\ E!--,-fr Complex Element: median edge
Y \ [-pm Profiles
+-f% Fillet: 300366
. Complex Element: $00368 <Interval>
: - Depends On
2B Complex Element: 500361

E- Fillet: 300365

E-*.. Depends On

-y Temain Models
General -
Extended v
Geometry A4
Stroking Definition v
Geometry Points A4
Feature v
Transition Offset Rule ~
Method Single Offset
Offset 12.00
Start Distance 0+00.00
End Distance 0+30.00
Ratio 1:0
Type Base Geometry
Profile By Projecting LinEnt3d Simple Slope Rule -~

Slope -2.00%
Wertical Offset 0.00
Profile Adjustment None
Point Selection On Depending Al

d. Change the Offset of 12 to 15 and the geometry is adjusted.
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e. Select the opposite Cross-Over EoP and make this same change, making the full
width of the median 30°.

View 1, Default [Software Graphics] =N =R
; = ol - ra — = o6 j = r |
-4 Q VEHBO BIE|H % & @-@w- 4] QILEY O WEIE
(@ Element Information - x
=+ R Selection
=~ Complex Element: median edge1
g Profiles
[ Fillet: 300363
[=-~4_ Complex Element: 300367 <Interval>
-'/ Line
=% Depends On
-4 Filet: 900362
- Depends On
@ Temain Models
General L
Extended A
Geometry L
Stroking Definition -
Geometry Points -
Feature v
Transition Offset Rule -~
Method Single Offset
-12.00
Start Distance 0+00.00
End Distance 0+30.00
Ratio 1:0
Type Base Geometry
Profile By Projecting LinEnt3d Simple Slope Rule -
Slope -2.00%
Vertical Offset 0.00
Profile Adjustment None
Point Selection On Depending Al

The last horizontal adjustment that will be discussed is matching the shoulder
elements in the Civil Cell with the shoulder elements of the ROUTE156 corridor.

3. Hover over and select the DNC_Shld* element. You may have to reset to access this
element which underlies the ROUTE156 template graphics shoulder.

Complex Element: DNC_Shld2
Belongs To: Cross_Ower
Feature: DMC

Mo Active Profile

Level: MODELIMNG-DMC
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4. This element is aligned with the template graphics shoulder. If it wasn’t, you would
make the edit shown below to make it align.
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11.6.6.3 VERTICAL EDITS
There are basically only two vertical edits to make:

e To the Cross-Over CL grade
e To the Cross-Over EoP’s
The steps below will cover these vertical edits.

1. Select the element DNC_CrossOver-CL and from the context menu choose Open
Profile Model.

NOTE: You may have to hover over the Cross-Over CL and right click to access this
element since there are a couple of elements present here. The reference element
selected as the Cross-Over CL is not the correct element, the CL in the cell is.

2. Open View 3 and the Left Click in View 3 when you are prompted to Select or Open
View.

B View 3, Default [Software Graphics]

Select or Open View

1l2Blelslsl7ls! i 33 " | © 0~ @
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6. Review the profile.

® View 3, Profile [Software Graphics] - DNC_CrossOver-CL |- 3]
B-%-[3R Q B BE fnmE A

11,10
111.8+ =T T
111,64 '
111.44
111.21

I I I I I I I &l I I I
IV 0”‘ Y DD O Y g A0 D oD ) o

QQQQ%QQQQQQQQQ%Q(}%Q%QQ%QG

Next we will use Vertical Geometry commands to draw a new profile and make it the
Active Profile.

7. Select the Vertical Geometry command Profile Line Between Points.

BB vertical Geometry HEEA
&@hf&, e [ 0 e P

U N Eala A
—— L3

8. In the profile view, snap to the beginning of the active profile when prompter to Enter
Start Point and place a line -2% away from the beginning of the active profile and
approximately 14’ long.

B View 3, Profile [Software Graphics] - DNC_CrossOver-CL E=n e
-~ [AR | R EEE Do EHE

112, U+

111.84

111.6- =l

111.4- _91‘

111.24

Enter End Point

- Slepe = i 4p
I wl I I ™ I I I
@@@&Qéﬂ&ﬁ%‘@(ﬂ,\ “”VKW“’LTT’QM”:P"?’?I@

p“sa“ﬁg@mmm"m@m@@mﬁmaﬁmamaﬁ“m‘@“
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9. Using the same command, place another line from the end of the active profile at 2% and
approximately 14’ long as shown below.

B View 3, Profile [Software Graphics] - DNC_CrossOver-CL o[ B | (S|

@ [AR | RIEEE " EaE |HE R

11,0

111 8

111 6

111.4

111.2 _
%Jﬁa'b"t"i}"vs %J"Ubn'ﬂa'%'ﬁl‘vb-'ﬂa"%'&jw 'aa' W

PV Y PP S0 F D Y S P S S ;b"
QQQQQQQQ%QQQQQQQQQQQQQ Q-

10. Select the Profile Curve Between Elements command and place a 25’ vertical curve
between the last two lines just placed. Trim Both lines when prompted.

BH wvertical Geometry S

@|”|__t|_|_|_

o & o

—

B View 3, Profile [Software Graphics] - DNC_CrossOver-CL

B ARIQREHEBEE OB EA
112,44

1122

112,01

11,8

111,61 _ -
111.4- N
111,21 "
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11. Choose the Vertical Geometry command Profile Complex By Elements.

E vertical Geometry H S

Q@Iﬂ“él_-_tlllﬂi:'f_‘ﬂ

12. Set the Method to Automatic.

iy
v

Method |}-'-.|_rt|:umati|: e |

Maximum Gap |D.I}3 |

Feature ~
MName | |
Element Template |N|:|ne o |

13. Select the 1% line placed with the arrow pointed below when prompted to Locate First
Element.

B View 3, Profile [Software Graphics] - DNC_CrossOwer-CL

B3 AR QREEE OB H B

111,84 [ -
— — —
1.6 |L:-cats First Element |.—_:_—___—_ — . T
Frofile: T ~
111,44
Level: Default i
I I I I I I I I I
¢ & 0 o e W P x,.p) a xffc‘l P Q;g

| [ 2
F Y g F
g7 o o o o o o

14. Left Click to Accept Complex.

S
9 o o o o o o o o o o
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15. Select the newly created vertcal profile and from the context menu, choose Set as Active
Profile.

B View 3, Profile [Software Graphics] - DNC_CrossOwer-CL

111,8- . 1304 - ——— '25'.03'_" T~ 1412 |
111,61 * r__«,—lh@ B ¥ X = *
200%"'" — z.ﬂn% T

111.44

T I |"I T T T T T T T T ]
b"%b prv %“QQ '::?‘Q'q’J Q"gb‘ ﬁ"db pr%l Q"\Q 5"@] Q“Nh Q"\% Q“N% ‘bﬂg Q’ﬁv fb"rbb‘ b’n'%l Qb:b% %“%Q

16. The Surface terrain in the Civil Cell is adjusted to the new CrossOver CL profile.

17. The CrossOver EoP Profiles are controlled by where they tie to the Edge of Shoulder and
a 2% projection from the CrossOver CL to the CrossOver EoP’s.

18. Select the southern CrossOver EoP.

19. Choose MicroStation’s Element Information Tool from the Primary Tools dialog.
v@vﬂv@v@vgﬁv #ﬂ)v:\avﬂ TQLJ‘_}J‘@

20. In Element Information, expand the Complex Element tree as shown below selecting the
Complex Element under the Complex Element <Interval>.

(@ Element Information - X

= & Selection
é---;f Complex Element: median edge
@ Profiles
B[ Fillet: 900366
3" Complex Blement: 900368 <Interval:
/" Line
=%, Depends On
(B Complex Element: 300361
+ Fillet: 500365

R Depends On
Ay Temain Models
General w
Extended -
Geometry b
Stroking Definition -
Geometry Points v
Feature v
Transition Offset Rule A4
Profile By Projecting LinEnt3d Simple Slope Rule ~
[2 007
Vertical Offset 0.00
Frofile Adjustment None
Point Selection On Depending Al

Slope can be modified here to adjust the profile although we wil not change it in this
exercise.
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21. Hover over the selected southern CrossOver EoP and from the context menu, choose
Open Profile Model.

.\.

WIi%w

'\.

e
?DG | Open F'rCfI|E Mu:n:IEI i
0 -

22. Left Click in View 3 when prompted to Select or Open View. The profile is displayed
below.

112.0-
111.57 J _
111.04
o $ o > Q"@I m"\d S | Qﬁgl o ® o > o 3 Q“bpl o ¢ @ ¥ &

23. Review the ROUTE156 corridor unpaved shoulders intersection on this profile.
a. Select the command Profile From Surface from the Vertical Geometry tasks.

E vertical Geometry .,
JEE 185 I L O

e

b. Select the southern crossover EoP when prompted to Locate Element to Show
Intersection.

|L:-:§t5 Element to Show Intersection |

Complex Element: median edge
Belongs To: Cross_Ower
Feature: Edge Of Pavement
Active Profile: eop

Level: DES_EDGE_OF_PAVE

\
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c. Select the ROUTE156 edge of shoulders when prompted to Locate Element Which
Intersects.

[Locats Element Which Intersects

Complex Element: G_SHLD _O_L_RP
Belongs To: ROUTE156

Feature: G_SHLD O

Active Profile: ProfileBy Template
Level: MODELING-G_SHLD_O

Locate Element For f‘-Js.:f.t-Irtsrhs ection - ﬁesst To
| Q:-n' plete

" [Complex Element G_SHLD_O_R_LP
*|Belongs To: ROUTE156
Feature: G_SHLD_O
Active Profile; ProfileBy Template
Level: MODELING-G_SHLD_O

d. Resetto Complete.
e. Review the intersection points in the profile view.

u

E-%- A QRREIBE OGS -
112,44
112,24
112.04
111,84
111.67
111.44
111,24 \
111.07 -
110.8-
110.61 \
110.4+ [ RN
110.24
B e R O TS .{I}'I

x Ea ) L,

[ S VI Al Vol S

I I Il ol o I T
o® R oS ) b 0 oS O T N (@

ISEE N S N i il

We will not make changes in this exercise because these points are withing 0.01 of
the profile but the profile could be redrwn if needed or the shoulder slopes could be
warped to match the profile point with parametric constraints if there was significant
difference.
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11.6.6.4 PROJECT EXPLORER

Another tool to view/access elements contained in the Civil Cell is Project Explorer. In this
exercise, we will turn on Flow Arrows for the CrossOver pavement area through Project

Explorer.

8. Choose Project Explorer from MicroStation’s Primary Toolbar.
v@vﬂv@v@v Eﬁv ;‘?v\hvﬁ;‘.‘] v@ q.;;.‘-}j@

9. Once invoked, select the Civil Model tab.

8 Project Explorer

s Links M File

£ Civil Moded “@ Civil Standards

=< Civil Data

-+ 44ane-Comidor dgn, Default

10. Expand the following to view the Civil Cells in the DGN file.

& Project Explorer

s Links [ Fle < Civil Model *p Givil Standards

=~ Civil Data

Bl & #ane-Comidor dgn, Default
i Linear Elements

+ Point Elements

-2 3D Linear Elements
% Temain Models

’I f_: Comidors

i [ Superelevation

L Civil Calls

¢ L Civil Cell: Cross_Over
W Civil Objects

i Referenced Models
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11. Expand the Cross_Over Civil Cell, expand Dependent Elements, and find the Terrain

g

Model: X-Over Surface.

e Links M8 Fle < Civil Modsl " Civil Standards

=2 Civil Data

_ dHane-Comidor.dgn, Default
[ Linear Blements
----- -+ Point Bements
-2 3D Linear Bements
E]--% Temain Models
E:I--{fﬁ Cormidors
----- I Superslevation
=2k Civil Cells
E:U: Civil Cell: Cross_Ower
L References
L Optional Refersnces

E1JL Dependert Elements
B4 Linear Template: DNC7
-4 Lingar Template: DNCE
-4 X-Over Suface Suface Template
[~ Complex Element: Modeling-Seam_Line 1
E-5 Active Profile: Type: Transition Betwesn
-5 Active Profile: Start Type: Projected Slope - eop
-5 Active Profile: Type: TranstionBetween
3" Complex Element: DNC_Shid2
Active Profile: Type: Projected Slope - Profile By Template
Active Profile; eop Type: Complex Profile
-a_ Active Profile: Type: Projected Slope
i~ Complex Blement: DNCG

Active Profile: Start Type: Projected Slope - eop

Active Profile: eopType: Complex Profile
-4 Complex Element: median edge1

&

: -3 Complex Blement: DNC5
#-~2_ Complex Element: DNC3
-~ Point
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12. Right Click the Terrain Model and choose Properties.

& Project Explorer
e Links File

Ay

£ Civil Medel “¥ Civil Standar 7

Remove Feature

Rules »

S+ Civil Data #3 Set As Active Terrain Model
B~ 4dane-Comdor.dgn, Defautt g Templates »
-~ Linear Elements
4 Point Elements Mowve Parallel
[#-f= 3D Linear Elements 1 PlaceFence
[]--% Temain Models -
] Show Shortcut:
&4 Conidors [y ow Shortcuts
- {f Superelevation [£]  UserPreferences
[_]:H: Civil Cells w5 WireFrare View
B:'-J: Civil Cell: Cross_Ower
7ML Refersnces o Copy
= Optional References k  Element Selection
- Dependent Elements b .

-4 Linear Template: DNCT ih Mirror
- Linear Template: DNCG =7 Move
- _4" ¥Over Suface Surface Tem) <>| Rotate
[#-~+_ Complex Element; Modeling-3
-5 Scale
Siiﬁ% Clip Volume
B Model Properties
-5 Active Profile: Type. Projecte (2] View Attributes
[#-/~ Active Profile: eopType: Com)
[H-2 Active Profile: Type: Projecte Turn Level Off by Element
[#-~+_ Complext Blemert: DNCE -
[H~5. Active Profile: Start Type: Proj (@  Element Information
[~/ Active Profile: eopType: Com
[l ,‘-‘v Complex Element: median ed K Delete
E emain Model: X-Over qurrao Properties
o

13. On the Propertles dialog, turn Flow Arrows On.
@

o CIg

5

Ao .
;|g Temain Madel: ¥-Owver Suface

General

Extended

Feature

Information

Edge Method

Calculated Features Display

> [(€|[¢|[¢|[¢| ¢

Contours
Triangles

Low Paoints
High Points

Triangle Vertices

SEEEE
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14. Review the Flow Arrows and make sure the slopes are as desired.
W Yiew 2 - Top, Default-3D [Software Graphics] E"E
B-@#-ARRIVEHO WEIHH V%@

:\V x\f e

rat

15. Turn Off the Flow Arrows.
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11.6.6.5 TEMPLATES

The only linear templates in this cell is placed partially on the nose area from edge of the
mainline shoulder to edge of shoulder.

A y -

iy Linear Template: Temnplatest Cells\Medians'Fill
Y Level: MAODELING-TEMPLATE_RAMGE_DESIGN

X%
b
A b
y
Ay

These are a Fill only end (;ondition and if in cut, no ground will show up as is the case in this
example. We will target the ROUTE156 corridor in the next few steps to tie this slope to the
ROUTEZ156 slopes/ditch area.

1. Zoom in close to the left side of the northern template.

Linear Template: Teml.:;latf
Level: MODELING-TEMPL
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2. Notice the handler below. You may have to reset if the Civil Cell is highlighted to access
this element.

Civil Object: Linear Template: DNCT
Templates\ Cells\Medians'Fill
Level: MODELING-CORRIDOR_DESIGM

3. Select the Define Target Aliasing command from the Corridor Modeling tasks.

ffl corridor Modeling = A

affle Y A A=
Jit AN @
i
WY @
T8 B
Ft4 ) ) B
T [Ohe e 5 €8 €6, 1 Yy

4. Select this handler when prompted to Locate Corridor.

Locate Corridor

Civil Object: Linear Template: DNCY
Templates\Cells\Medians'\Fill
Level: MODELING-CORRIDOR_DESIGHN
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5. The following Target Aliasing dialog is invoked.

Target Aliasing for Corridor: Linear Template: DNCT

Target: | cActive Suface> w
Surface or Comidor Aliases:
Comidor - Linear Template: DNCE& Add =
Comidor - ROUTE156
Temain Model - Nose < Remm
Terrain Mods - 104847 e
Move Up
Maowe Down

[ Use Closest

6. Select Corridor - ROUTE156 and tag Add.

Target Aliasing for Corridor: Linear Templates DNCT

Target: | cActive Sufaces w
Surface or Comidor Aliases:
Comidor - Linear Template: DNCE Add == Comidor - ROUTE156

Temain Model - Nose

Temain Model - 104847 <- Remove

Move Up

Mave Down

[] Use Closest

7. Tag OK and review the 3d view. The Fill should be projecting to the ROUTE156 corridor

as shown below.
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8. Perform the same Target Aliasing process on the southern linear template. Your results

9. The slope of these templates (set initially to 6:1) can be changed by adding a parametric
constraint. Select the Corridor Objects command from the Corridor Modeling task
menu.

ffl corridor Modeling ==
a e B A S

10. Select the Corridor when prompted to Locate Corridor.

LocateCorridor “-.\ Y, /a-*’*#
iy Civil Object: Linear Template: DNCT

\ Templates\Cells'\Medians'Fill )
Level: MODELING-CORRIDOR_DESIGH |

.-'\_ \/ Ay
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11. On the Corridor Objects dialog, choose New.
&
Parametnc Constraint =L I‘% = Ta

Paoint Cantral
External Reference

Clipping Reference

12. Set the Create Parametric Constraint dialog as shown below.
§) Create Param.. — x

Lock To Start

Start 0+00.00

Lock To End

Stop +24.15

Constraint Label |F|II Slope ~ |
Start Value |-25.I}D?'; |
Stop Value |-25.I}D?'; |

13. Left click through the prompts to change the slope from 6:1 to 4:1.
14. Undo this change for this exercise.
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11.6.6.6 CLIPPING
Next, we will clip the ROUTE156 corridor.

1. Select the Add Clipping Reference command from the Corridor Modeling Task menu.

fil corridor Modeling mEEA

affie i/ W D&
S SN @
s

T B EwY @

A [ s =
o K i I o

y
T @ s 0 - |18 1 Y4
AL Os T

| Add Chpping Reference

2. Select the ROUTE156 corridor when prompted to Select Corridor To Be Clipped.

|55Isct Carridor To Be Clipped |

Corridor: ROUTE156
Plan: ROUTE156

rofile:
Lewvel: MODELING-CORRIDOR_FINAL

o~

=

LocateFirst Cli|:-|:-ir.g Heférﬁrcs | #
Civil Object: LinearTempIat'e: DNCT
Templates'Cells\Medians'Fill

Level: MODELING-CORRIDOR_DESIGN |

A :
\ \/ Y
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4. Locate the following linear template when prompted to Locate Next Clipping Reference —
Reset to Complete.

\
Locate Mext Clipping Reference - Reset To
Complete

Civil Object: Linear Template: DNCE

Templates'Cells\Medians\Fill
Level: MODELING-CORRIDOR_DESIGN

5. Inthe 3d View, select the Terrain named X-Over Surface when prompted to Locate

)

R SVERARN) A
\|Logate Mext Clipping Reference - Reset To
Complete

N - = -
4 Terrain Model: X-Over Surface
Boundary

Level: SURVEY_DTM_DISPLAY

L) A

6. Right Click when prompted to Locate Next Clipping Reference — Reset to Complete.

Locate Mext Clipping Reference - Reset To

Complete
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7. The corridor is clipped as shown below.

Axe

P
-

\

8. Changing View 2 to Smooth, review the Civil Cell as shown below.
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11.6.7 Other Cells — Nose (Raised Median to Open Shld Transition)

The Nose (Raised Median to Open Shid Transition) Civil Cell is used where the user has a
template change from raised median to open shoulder. Intended use is for divided corridors. The
cell has a linear template included in it which the user has to add target aliasing to in order to
target the adjoining corridor similar to the CrossOver Civil Cell. We’ll place one in this section
and go over edits unique to the cell but many of the processes are very similar to the CrossOver
cell so if not covered in detail here, refer to the Other Cells — CrossOver section.

11.6.7.1 PLACEMENT

1. In the file 4-lane-Corridor.dgn, zoom to the area labeled Raised Median Area. This file
contains alignment ROUTE156 and a Corridor has been created for ROUTE156. Two 4-
lane divided templates have been placed in the file, an open shoulder and a raised median
towards the north end of the alignment. We will place a Cross-Over Civil Cell near
112+28 where a line that represents the Cross-Over CL has been placed.

a. Verify the Default model is open in View 1 and the Default-3D model is open in
View 2

B View 1, Default o View 2 - Top, Default-3D

b. Open your references dialog and ensure the Default-3d reference is Off in View 1.
Also, turn off any reference files that contain 2d elements that lay beneath or on top
of the template graphics that will be selected as Civil Cell reference elements. (There
are none for this exercise.)

c. Close the reference dialog.
d. Zoom to the area labeled Raised Median Location.

| | ! : LT~
il 4 T 1T ! Ty M
3 eL‘ ! L- i i OL-(_A .'I i {.'r.' i
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2. Review this area in 2d and the 3d view. You can easily see the raised island and open
shoulder area we need to address in the 3d view.

3. The reference elements are the Median EoP’s and a line drawn from EB EoP to WB EoP.
This line has already been constructed for you.

4. From the Civil Cells task group, select the Place Civil Cell icon.

= civil cells

= A

Q oledet i - 2

5. Click the ellipsis button on the Tool Settings dialog next to the Civil Cell Name.

) Place Civil Cell

=S
Civil Cell Name
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Select the Nose (Raised Median to Open Shld Transition) civil cell from the
VDOT_Medians.dgnlib folder and click OK.

Pick Civil Cell

[~ T Cells_Connections with CG-6 & Sidewalk dgnlib, 00

[~ T Cells_Connections with CTA Shoulders & C5-4 dgnlib, T Cell
[~ T Cells_Connections with Paved + Graded Shoulders & CS-4.d
[~ T Cells_Core Defined Point Back Connections dgnlib, 02

[#- T Cells_Core Median Connections dgnlib, T Cell

[#- T Cells_Core Static Length Connections.dgnlib, 01

[#- T Cells_Median Connections with CTA Shoulders & C5-4 dgnlit
[#- T Cells_Median Connections with Paved + Graded Shoulders {
- VDOT_ADA - Projected danlib, Seed2D

- VDOT_ADA dgnlib, Seed2D

[~ VDOT_Adjustable_Rotary danlib, Seed2D

- VDOT_Basins danlib, Default

[~ VDOT_Drives danlib, Drive

[~ VDOT_Hwy_Exit danlib, Ramp

=~ VDOT_Medians dgnilib, Medians

‘... Basic Median Open Ended w/Tum Lane LT

Basic Median w/Tum Lanes LT & RT

Basic Median

----- Crree Cher

€ 8 @

OK

NOTE: The next three prompts may be in different order than listed in this manual.

Cancel

7. When prompted to Locate Reference Element ‘EB EoP (Profiled)’, select the Edge of

| [(173)

| I_I-c-czte Eeference Element: EIE- EI:-F' [Profiled)

I'. Complex Element: ACSC T EP R_LP
Belongs To: ROUTE156

Feature: 4C5C_T_EP

Active Profile: ProfileBy Template
Level: MODELING-ACSC_T_EP

Pavement element in View 1 as shown below.
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8. When prompted to Locate Reference Element “WB EoP (Profiled)’, select the Edge of
Pavement element in View 1 as shown below.

Locate Reference Element: WE EcP [Profiled)
1 |(2/3)

\ |Complex Element: ACSC_T_EP_L_RP
|| Belongs To: ROUTE156

| Feature: ACSC_T_EP

Active Profile: ProfileBy Template
Level: MODELING-ACSC_T_EP

9. When prompted to ‘Locate Reference Element: Line from EB EoP to WB EoP (Back of
Nose) select the line below in View 1.

Locate Relererice Hement: Line ron| EB EoP 0
|_".'.-'E EcF (Back :_-f H-f:-r-_&l (33
Line: DNC_Template_Drop

Mo Active Profile
Level: Default

10. Review the geometry being displayed.
\ '. L

Select Elements to View Alternatives (Reset to
Skip)

a. If the geometry appears correct and similar to the image above, move on to the next
step by right-clicking to reset.

b. If the geometry does not look correct, ensure the direction of arrows as shown in
section 11.6.2. Although the cells will normally adapt to references that are different
in direction than the actual cell references, you can change the direction of arrows by
hovering over the reference elements to view the directional arrows and left clicking
to change the direction.

c. If the geometry still does not appear correct, it’s highly likely there are issues with the
reference elements. You can Right-Click through the remainder of prompts to not
place the cell and review the reference elements.

3/5/18 Virginia Department of Transportation 11-368



GEOPAK Road 1

Chapter 11 - Civil Cells

d. There are linear templates within the Civil Cell but these are fill only and may not
show up if the cross-over is in a cut section. We will discuss these linear templates
in the Templates sub-section.

11. Reset when/if prompted to *Select Corridors To Be Clipped (Reset To Complete)’.

We will clip the corridor after edits are made to improve processing time when
performing the edits.

12. Data Click on the View when prompted to ‘Accept Civil Cell Placement’.

1 1 i
|.-'-‘-.:c5|:-t Civil Cell Placement |

The image below shows the cell in 2d & 3d views.
B View 1, Default [Software Graphics] E= BR[|
E-@4-ARQR E‘_’}{’@!@ﬂ_;r_ﬁ %@

-G AR Q EHOWEN ST

13. Choose the Element Selection command to exit the Place Cell command.
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reset to access this underlying element.

1. Select the DNC_Shoulder element below and change the offset of 8’ to 12" which aligns
it with the unpaved edge of shoulder in the ROUTE156 corridor. Note you may have to

Complex Element: DNC_Shoulder

Belongs To: Mose (Raised Median to Open Shid Transition)
Feature: DMC

Mo Active Profile
Level: MODELING-DMC
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3. Select the arc (Edge of Pavement feature).

23.00

Fillet: 200360

Active Profile Exists

Belongs To: Mose (Raised Median to Open Shid Transition)
Feature: Edge Of Pavement

Level: DES_EDGE_OF_PAVE

Feature Name

900360
Feature Definition Edge Of Pavement
Curve Stroking 0.05
Profile Stroking 0.05
Stroking Step Method  Increment
Linear Stroking 2.00

| Through Point

3642307.6100.31881|

None

Quick Transition Methe Parabolic

Method None |
Type MNone |
Method None |
Radius 23.00
Back Offset 0.00
Ahead Offset 0.00
Trim!Extend Nene
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11.6.7.3 TEMPLATES
The two linear templates available in this cell are shown below.

| Linear Template: Templates\ Cells\Medians\Fill1
| Level MODELING-TEMPLATE_RAMGE_DESIGM

Linear Template: Templates\ Cells\Medians\CG-6 w/AGG
Level: MODELING-TEMPLATE_RAMNGE_DESIGN

We will not change these in this ekér;:ise but we will target thé ROUTEL56 corridor with the
Filll linear template in the steps below.
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1. Select the Define Target Aliasing command from the Corridor Modeling tasks.

fﬂ Corridor Modeling EE = A

a i Vi) 4 S

S S HEND @
(s

T Bt WY @
K, R

i3

T @;ﬁ;fﬂ&fﬂ?&ﬁiﬁll g

2. Select this handler when prompted to Locate Corridor.

Locate Corfidor ="

=Civil Object: Linear Tempiale: DNCE
Templates'Cells\Medians'Fill1
Level: MODELING-CORRIDOR_DESIGN

3. The following Target Aliasing dialog is invoked.

Target Aliasing for Corridor: Linear Template: DMNCY X
Target: | cpctive Surface> ~
Surface or Comidor Miases: Cancel

Comidor - Linear Template: DNCE Add
Comidar - ROUTE156 I—I Help
Temain Model - Nose < Femove
Temain Mode! - 5104847
Move Up
Move Down

[ Use Closest
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4. Select Corridor - ROUTE156 and tag Add.

Target Aliasing for Corridor: Linear Template: DNCT =
Target: | <Active Suface> w
Surface or Comidor Mliases:

Cancel
Comidor - Linear Template: DNCE Add = Comidor - ROUTE156
Temain Model - Nose Help
Temain Model - s104847 T
Move Up
Move Down
[] Use Closest

5. Tag OK and review the 3d view. The Fill should be projecting to the ROUTE156 corridor
as shown below.
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11.6.7.4 VERTICAL EDITS
1. Open Profile Model of the arc.
a. Select the arc and from the context menu choose Open Profile Model.
'. \ 2300 | — |
TEH S
II'-I | Open Profile Model i I
o 2\
b. Open View 3.
1]2]3|2]5)8]7]e
c. Left Click in View 3 when prompted to Select or Open View.
B View 3, Default [Software Graphics]
B @ ARRQVEHY OB HLE
d. The profile is a Quick Profile Transition between the 2 median EoP’s.
® View 3, Profile [Software Graphics] - 900360 =N E=h(=<m
.EJ.J—’}' AQRRKHEE MEG R =
120.5+
120.04
119.54
119.01 = —
118.51 e T T T
118.0q
117.59
117.04
S IS TS S F S &S
S 0 0 O 9 O O 0 9 O 0 O 9O o o o 9o o 9
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2. Let’s see what the shoulders look like on this profile.
a. Select the Vertical Geometry command Profile from Surface.

BH vertical Geometry = A

SBlelin)s Ay

| Profile From Surface i‘

bi"h\t =

*

b. Locate the arc in View 1 when prompted to Locate First Element to Profile.

L::'._.t-'— First Element To F'r"‘fIJE |

\ Fillet. 500360
| |Belongs To: Mose (Raised Median to Open Shid
| |Transition)
I'. Feature: Edge Of Favement
|| &ctive Profile Exists
| Level: DES_EDGE_OF_PAVE

c. Reset when prompted to Locate Next Element To Profile — Reset to Complete.

ocate Next Element To Profilek Reset 1o
Complete \
1 l |
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d. Inthe 3d view, locate the paved shoulders and unpaved shoulders when prompted to

Locate Reference Surface or Reset to End

Asphalt Concrete Surface Course R_LFP

Level:

MODELING_ASPHALT COMNCRETE_SURFAC
E_COURSE

Locate Reference Surface or Reset to End

Graded Shoulder_R_LF
Level: MODELING_GRADED_SHOULDER

Select the shoulders on the opposite side of shown above as well.
e. Reset.
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f. Left click to confirm the remaining prompts.

'-f’_} Profile From 5... — =
Point Selection  [Al v
Profile Adjustment |Nu:une e |
Draping Option |Triang|es w |

Herizontal Offsets |D.DD |

Vertical Offsets 0,00 |
Range ~
Lock To Start
Start Distance 0+-00.00
Lock To End
End Distance 0=72.26
Feature ~

Name | |

Element Template |Nu:une - |

g. Review the profile. You should see the projected shoulders in the profile view.

[= e

12 1.0
120.57
120.0+

118.5+

119.04 ——
118.51 L
118.04
117 5

117.0

I I I I I I I I I I I I I I I
S N NS EREENEES

KQQKQ o
[~ S S o~ S S s~ S~ S o~ S S~ o~ S o ol S
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3. Use vertical geometry commands to draw a new profile matching the grade of the paved
shoulders and adding a 40’ vertical curve between these lines as shown below. Step by
step processes are not offered here and the profile drawn is approximate.

B View3, Prufile[Sofhn.rareGraphics] 900360 =nEeh =<

121.04
120,55
120,04
119,54

118, 5+ u ——

118,04

117 .54

117,04

N R N R A |
@nn@ﬁag@mh@{:ﬁmﬁ:d@@ﬂ@@ﬁnﬂ@

U S S S S~ S S~ S S~ S S~ S S S S S S A S 8

4. Complex this profile and Set As Active Profile through the context menu.

W View3, Profile[Software Graphics] 900360 ===

121.04
120,54
120.0+

119,54

e 87

119,04 -

118,57

118,04

117,57
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5. Add parametric constraints to the ROUTE156 corridor unpaved shoulders to transition
the arc.

from 5% to 2% from 100’ prior to their intersection with the arc to their intersection with

NOTE: We will not perform this in these exercises but it is a necessary step in actual

production. We’re wanting the shoulders to intersect vertically with the arc.
11.6.7.5 CLIPPING

Next, we will clip the ROUTE156 corridor.

ATk \) M SAE
TN RN e
i

1. Select the Add Clipping Reference command from the Corridor Modeling Task menu.
Tf corridor Modeling

EF ' mw® &

N

w8 &, HRx
4

T E.:#{ﬂ& {ﬂ%l’f& Ig J'Iiﬂ
oz O

| Add Clipping Reference

2. Select the ROUTE156 corridor when prompted to Select Corridor To Be Clipped.
L) |

Level: MODELING-CORRIDOR_FINAL
1

s | | [ I|
W | ! II L
| | i |
t | | —
! | Ll

J— 4 b x'-, Select Corridor To Be Clipped
IlI | I'. \ Carridor: ROUTE156
i i \ Plan: ROUTE156
\ il | Profile:
| | |
i N |
|I .'. |
|II lf"

[Lodste First ;Cli;-]:-ir; Reference
= FE -

Ci*.ri_D bject: Linear Template: DNCE
Templates'Cells\Medians\Fill1

Level: MODELING-CORRIDOR_DESIGN
i T T
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4. Locate the following linear template when prompted to Locate Next Clipping Reference —
Reset to Complete.

'|L:-c zte First Clipping Reference
1

Cral Dbje::.t: Linear Template: 300360
Templates'Cells\Medians\CG-6 wiAGG
Level

I: MODELING-CORRIDOR_DESIGHN

In the 3d View, select the Terrain named X-Over Surface when prompted to Locate
Next Clipping Reference — Reset to Complete.

Locate Next i'ng - Reset To
Complete
Terrain Model: Mose
Boundary

Lewvel: SURVEY_DTM_DISPLAY

6. Right Click when prompted to Locate Next Clipping Reference — Reset to Complete.
Locate Mext Clipping Reference - Reset To
Complete
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7. The corridor is clipped as shown below.
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11.6.7.6 OTHER EDITS

Zooming in an reviewing where the C&G of ROUTE156 meets the C&G of the Civil Cell, we
can see the slope of the curb doesn’t match.

This is because the ROUTE156 median gutter is sloped 8.33% up and the gutter in the Civil Cell
is sloped 8.33% down. To correct this:

T corridor Modeling HE)
Al V) 4 A
Al SIS

EF 't EwY @
'

S
~ UK %

R

T © e 6 €6 055 O 10 g

AN —

1. Choose the Corridor Objects command from the Corridor Modeling task and select
the linear template below when prompted to Locate Corridor.

~Civil Object: Linear Template: SI‘DDEED

Templates\Cells\Medians\CG-6 wiAGG

| |Level: MODELING-CORRIDOR_DESIGN |,
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2. Choose Add New with Parametric Constraint selected in the Corridor Objects

dialog.
Bt Corridor Objects - Linear Template: 300360
3 \ «0
Parametnic Constraint S f-:} -

Paint Control
External Reference

Clipping Reference

3. Set the Create Parametric Constraint dialog as follow and left click through the
prompts snapping to the center of the arc for the End Station prompt.

L

End Siation |

|l T
g <Alt> Lock To End |
Stop
Lock To Start Fillet 500360
Start 400,00 ( Belongs To: Nose (Raised Median to Open Shid
. \ Transition)
Lock To End O | Feature: Edge Of Pavement
| Active Profile Exists

[ Stop D=36.12 Level: DES_EDGE_OF_PAVE

Constraint Label

Stop Value

4. Choose Add New again on the Corridor Objects dialog to add another Parametric
Constraint.

5. Set the dialog as shown below snapping to the same point on the arc except for the
Start Station this time.

Start Station

Lock To Start O

0 sor
Lock To End
Stop 0+72.26
Constraint Label
Start Value

<Alt> Lock To Start
Start !

Fillet: 300360

Eelongs To: Nose (Raised Median to Open Shid
Transition)

Feature: Edge Of Pavement

Active Profile Exists

Level: DES_EDGE_OF_PAVE
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6. The gutter slope in the Civil Cell should now match the ROUTE156 corridor gutter slope.

7. The last edit would be possibly drawing a line from the center of the arc to the
ROUTE156 median crown line (if present), profiling it, and then adding it as a break line
to the Nose terrain in the civil cell to transition the raised median slope to the back of the
curb in the civil cell. We will not perform this edit in this exercise but it is an item that
needs to be reviewed and possibly performed in production.
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11.7 INTERCHANGE RAMPS

11.7.1 Available Cells
Exit Ramp

Entrance Ramp

11.7.2 References & Direction of References

Exit Ramp

3
1y

1. Thru Rd EoP (Profiled, Min. 750' each side of Ramp Start)
2. Ramp Ali (Min. 600’ Length)
3. Line @ Ramp Begin (Placed from Thru Rd Ali to Ramp Ali)
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Entrance Ramp

1. Thru Rd EoP (Profiled, 600" Min. each side of Ramp Start)
2. Ramp Ali (Min. 600’ Length)
3. Line @ Ramp Begin (Placed from Thru Rd Ali to Ramp Ali)

NOTES:

(1) Order may be different than shown here. Follow prompts.

(2) Ramp Alignment can continue on storage lane but Line @ Ramp Begin signifies PC of
Ramp.
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11.7.3 Placement

1. Open the file Interchange-Corridor.dgn. This file contains alignment ML, alignment
SECRD, and alignment RAMP. A 4-lane divided corridor has been created for ML, a
design profile has been established for the SECRD, and no profile has been created for
alignment RAMP.

SECRD

a. Verify the Default model is open in View 1 and the Default-3D model is open in
View 2

B View 1, Default o View 2 - Top, Default-3D

b. Open your references dialog and ensure the Default-3d reference is Off in View 1.
Also, turn off any reference files that contain 2d elements that lay beneath or on top
of the template graphics that will be selected as Civil Cell reference elements. (There
are none for this exercise.)

c. Close the reference dialog and zoom to the Ramp/Thru Rd EoP intersection area.

NOTE: The Ramp Inside EoP geometry, the Thru Rd EoP, and the Line @ Ramp
Begin are required references of the Exit Ramp Civil Cell. These references exist so
we will place the Civil Cell next.

2. From the Civil Cells task group, select the Place Civil Cell icon.

b civil cells = A

Q ottt | e
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3. Click the ellipsis button on the Tool Settings dialog next to the Civil Cell Name.
0 Place Civil Cell | = | &[5

4. Select the Exit Ramp civil cell from the VDOT _Interchanges.dgnlib file and click OK.

Civil Cell Name

Pick Civil Cell

- Abutment Replacement dgnlib, Default ~ @ @ ra
- Bridge Pier.dgnlib, Default q' q' (ol
-Connector.dgnilib, Default

-T Cells_Connections with CG-6 & Sidewalk dgnlib, 00

- T Cells_Connections with CTA Shoulders & CS-4.dgnlib, T Cell
- T Cells_Connections with Paved + Graded Shoulders & C5-4.d
-T Cells_Caore Defined Point Back Connections dgnlib, 02

-T Cells_Caore Median Connections.dgnlib, T Cell

-T Cells_Care Static Length Connections dgnlib, 01

- T Cells_Median Connections with CTA Shoulders & CS-4.dgnlit

- T Cells_Median Connections with Paved + Graded Shoulders { S
-VDOT_ADA - Projected dgnlib, Seed2D \\\
-VDOT_ADAdgnlib, Seed2D

-VDOT_Adjustable_Rotary dgnlib, Seed2D
-VDOT_Basinz.dgnlib, Defaut

-VDOT_Drives dgnlib, Drive

=]
=]
=]
=]
=]
B
B
B
B
B
B
B
B
B
B

OK Cancel

NOTE: The next three prompts may be in different order than listed in this manual.

4. When prompted to Locate Reference Element: ‘Thru Rd EoP (Profiled, Min. 750” each
side of Ramp Start)’ select the template produced ML EoP element in View 1.

h‘ e —
Locate Peference Element: Thru Rd BEoF |

—_ - (Profiled, Min. T;'E' from RE.'T_r'pStErLI (1/3)

[ Complex Element: ACSC_T_EP R_RP
[ Belongs To: ML
Feature: ACSC_T_EP
! Active Profile: ProfileBy Template
Level: MODELING-ACSC_T_EP
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5. When prompted to ‘Ramp Ali (Min. 600" Length)’, select the RAMP alignment in View

o ocate Reference Element: Rampdll (Min. G600
f ~|Length) (2/3)
| Complex Element: RAMP

| Feature: - 100 Scale Baselines
Level: DES_HOR_CL

6. When prompted to ‘Line @ Ramp Begin (Placed from Thru Rd Ali to Ramp Ali)’, select
the Line at the Ramp beginning in View 1.

— L Locate Reference Element: Line @ Ramp Begin
(Elaced from Thru Rd Ali to Ramp Ali) (3/3) —

——___ ——————m—
Line From Element: Ramp Start Ref -—-..._____-_-
_ Mo Active Profile —

I‘— Level: Default
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7. Observe the geometry being displayed.

a) If the geometry appears correct and similar to the image below, move on to the next
step.

b) If the geometry does not look correct, ensure the direction of arrows as shown in
section 11.7.2. Although the cells will normally adapt to references that are different
in direction than the actual cell references, you can change the direction of arrows by
hovering over the reference elements to view the directional arrows and left clicking
to change the direction.

c) If the geometry still does not appear correct, it’s highly likely that the reference
elements are not long enough or profiled long enough to accommodate the cell as it is
built. You can Right-Click through the remainder of prompts to not place the cell and
review the reference elements.

Select Elements to View Alternatives [FReszet tc
Skip)
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8. Right-click when prompted to *Select Elements to View Alternatives (Reset to Skip)’.

9. Data Click on the View when prompted to ‘Accept Civil Cell Placement’.

The image below shows the cell in 2d & 3d views.

B View 1, Default [Software Graphics]

B-&¥-ARRREHY OB

[E=SEo ==)

o % G

11.7.4 Construction Element Display

R 7._\_—.5% i

LTI 'L.,_T_'L.,_ “r‘

==

- AQQY aﬂﬁ@%uumw%‘zﬂ

T'_'_ri—T—rf

rw'rf

“'H"l f“'m'"“'f‘““' m“' 2.? i

Construction class element display, which includes template/corridor graphics, construction class
elements in civil cells, etc. can be turned off to make the working area less cluttered. This is ideal
at times especially when performing horizontal geometry edits which will be discussed in the next
section. To turn off Construction class elements, you will go to View Attributes as shown below.

B VYiew1, Defauft[ﬁoﬂware Graphics]

=

L&)

Wiew Mumber: 1 Gl

L_j Presentation = A
Display Style: {Wireframe Dizpiay) w| 9
T, ACS Triad [F] FastCells
5 Background [=]Fu
511 Boundary Display £H Grid

Camera % Level Overrides

+» Clip Back == |Line Styles
&% Clip Front ?Line".*ﬁeight&
r& Clip Volume ?Markers -
I Constructions |j Patterns
70~ Default Lighting E Tags
EI Dimensicns T Text
«=a | Data Fields ? Text Modes
!f—' Displaysst 3 Transparency

In the exercises below, turn this setting ON/OFF as needed to help identify elements.
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11.7.5 Horizontal Edits

11.7.5.1 STORAGE LANE/TAPER EDITS

1. The length of the storage lane/taper is controlled with the Modeling-Seam_Line
feature. Select the Modeling-Seam_Line element.

_ m______‘_______m_ —_—
N Y S A
C-E JKIJ,LE]UU ""'ﬂ-.l--n.....____'_:_j_

™ e ——

abagedasndanelel] ] . y -

S S S—
N g GO —
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11.7.5.2 GORE AREA/RAMP WIDTH EDITS
1. The Nose location is set by the two DNC_Nose_Control elements as shown below.

2. Select the DNC_Nose_Control element shown below and change the value from -18’ to -
20,
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3. Change the ramp width at the nose from 14’ to 16’ by selecting the Ramp Inside EoP
element and making the change graphically as shown below.

4. Select the DNC_Taper_Ramp. Note that you will probably need to Reset to select this
element underlying the EOP1 element.

Notice the snaps on each end of the taper on the nose side. The length/ratio of this
element is controlled by the element below. We will not make change in this exercise but
changing the 100 value below would adjust the taper above.

3/5/18 Virginia Department of Transportation 11-395



GEOPAK Road 1 Chapter 11 — Civil Cells

5. Select the Nose which is part of the complex EOP1 element. Although we will not make
any change in this exercise, changing the value of 4 would adjust the length of the nose.

6. Select the element DNC_Taper_ML. Note that you will probably need to Reset to select
this element underlying the EOP1 element.

N

— U UT]

1:-33.3333 -

7. This is a ratio/offset taper placed from the nose. Change the length of the taper from 400’
to 360°.

! e —— o
* —— 4IJIIU[|_-_l_i,'_'~<@—
. —+
- M~

1_3333 360 B
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8. Select the element Shld_Paved as shown below.

9. Although we will not make changes in this exercise, the paved shoulder widths from the
Ramp (initially -4’) and along the Thru Rd (initially 10”) can be modified as needed.

10. Select the element DNC_Geom_Shld_Unpaved element shown highlighted below.

11. Although we will not make changes in this exercise, the unpaved shoulder widths from the
Ramp (initially -2) and along the Thru Rd (initially 2”) can be modified as needed.
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11.7.6 Cross-Section View

1. Open the cross-section model of the ML corridor as shown below.

FOL -l A O R X

———

2. Open View 3 from MicroStations View menu.

1)2|3]4]5]s| 7]z

3. Left Click in the drawing area of View 3.

&
d=
4D
AD

L

&

G

)

o

S0
@
&)

|55I5:t or Open View
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4. Select View Properties and set to Center on Current Offsets. Also change the Vertical
Exaggeration to 5.

B View 3, Cross Section [Software Grap

[vonPoveis ] |4 < [
on'

() Center Backbone

(®) Center on Cument Cffsets
Backbone Screen Width: 0.20
Vertical Exaggeration: h.00
[] Display Mull Poirts

[] Display Cut and Fill Graphics
[] Display Cut and Fill Values

5. Use the Next Station button to move a few stations and then move to station 6+00 by
keying this value in as shown below.

B View 3, Cross Section [Software Graphics] - Cermdeor: ML Plan: ML Profile: PPML

=T O ] E—

47 6+00
40+
38+
36+
34+ .
= 1 .

04 S - N .

- T T ' -

6. Station 6+00 should appear similar to below. You can see the overlap of the ML corridor
and the corridor within the civil cell circled in red below. We will remove the ML
corridor shoulder and end conditions through the Civil Cell limits in the next section.

B View 3, Cross Section [Software Graphics] - Corrider: ML Plan: ML Profile: PPML =N EoR (===

e IR T —

36+

344
32-
30- , !
ml L ——

26-
24-
22-

204

] I I T I I ] I I T I I ] I I ] I I
RO S S S S U S O S R
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11.7.7 Display Rule

To turn off the ML shoulder and end conditions through the limits of the exit ramp civil cell,
follow the steps below.

1. InView 1, Select Corridor Objects from the context menu of the ML corridor.

® View 1, Default [Software Graphics] =[]
E-@dv- AR QRGO ELH %@

_[\ PO me f D R X
! |

e

-————_____________ CcrriclcrOI::jEttsi

f

(o)
Lg

ey ﬂ'@ ': = :'

2. Choose Parametric Constraints and tag New.

B Corridor Objects - ML {2}

Template Orop 0 3 8 & a
Secondary Alignment

Key Station

Parametnc Constraint (1}

Point Contraol

3. Fill out the resulting dialog as shown below disregarding the stations at this point.

"f,'”_} Create Param... — oo

Lock To Start ]

[ Start |9+69.11 R1 |
Lock To End ]

[ Stop |11+53.12 R1
Constraint Label |INT_H w

Start Value |'I.DD

Stop Value |'I.DD

NOTE: If the intersection was to the left, INT_L would be chosen and -1 entered.
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4. Snap and determine the Station of the beginning of the taper at the beginning of the exit
ramp. Do not left click to accept this station but rather:

a) CTRL C on your keyboard to copy the station

b) Move your cursor off the point

c) CTRL V to paste the station in the cursor prompt.

d) Hit the Tab or Enter on your keyboard to lock the station.
e) Left Click on the screen to confirm this start station.

| Start Stahion [ —
<Alt> Lock To Start
; Start

o ~

5. Snap and determine the Station of the end of the taper at the end of the exit ramp. Do not
confirm but follow the steps above to enter the station.

IEr:Static_-r
- |<AltsLock To End

Stop | K}

N
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6. Left click to confirm the following.

| Constraint Label |
Col

nstraint Label e

| Start Value |
Start Value

| Stop Value |

Stop Value

7. The parametric constraint is added and the ML shoulder and end conditions are turned off
through the intersection. Review the cross-section at 6+00 to verify.

B View 3, Cross Section [Software Graphics] - Corridor: ML Plan: ML Profile: PPML (o~ (]
| View Properties | »| |- - | 6+00.00 R1 [=| > ]

36 ~36
34 -34
32+ ~—— 32
30- / "~ o
e L -28
26 -26
24 -24
22 ~22
20 -20
18 -18

o o o o o o o o o o o o o o o
IR PSP Y VI PSSP S

L
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11.7.8 Vertical Edits

Slope projections have been used for most horizontal elements in this civil cell. 2% has been
initially projected for most elements. We will reference the DGN file containing the
Superelevation and project slopes based off it to profile the Ramp Alignment and other elements
in the Civil Cell.

11.7.8.1 REFERENCING/REVIEWING SUPERELEVATION
1. With View 1 highlighted, reference the file Interchange-Superelevation.dgn.

B-OFs-e-d-2

Tools | Settings .
|[_attach.. REN
h Attach Reference - DAD-World\WDOT\Civil Cell_201 M Class_Dataset’,
Look in: | Class_Dataset v| G ¥ B F:“'j 20 -V8 DGN
] Name - Date modified Type

*

Quick access

EJ2—Iane—Urban—Corridor.dgn 5472017 421 PM Bentley MicroStati...

EJ2—Iane—UrI:Jan—Corridor—MedianT.dgn
EJZ—Iane—Urban—CurbRamp.dgn

Ej2—Iane—Urban—Dri\re_Urban.dgn

5/9/2017 1:08 PM
5/8/2017 11:44 AM
3872017 1210 PM

Bentley Micro5tati...
Bentley Micro5tati...
Bentley Micro5tati...

Desktop EjE—Iane—Urban—Median.dgn 5/11/2017 1:45 PM Bentley MicroStati...
Ej2-Iar'|e-Urban-SupereIevation.dgn 5/8/2017 10:41 PM Bentley Micro5tati...
i & ]4-1ane-Corridor.dgn 5/15/2017 B:26 AM  Bentley MicroStati...
Libraries E‘]Interchange-Corridor.dgn 5/22/2017 &48 AM  Bentley Micro5Stati...
. EJInterchange—SupereIE\ration.dgn 5/22/2017 6:35 AM  Bentley Micro5tati...
& [ 7jirojou 5/17/2017 1:12PM  JOU File e et
This PC [ jebir.gpk 5/17/2017 1:12PM  GPKFile Interactive
N & %-Terrain.dgn 4/5/201710:43 AM  Bentley MicroStati...
Metwork
< >
File name: Interchange-Superelevation dan w | I Open
Files of type: Al Files () ~ Cancel
h Ontions

Save Relative Path Options
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2. The Superelevation of the Ramp is shown below. You cannot select the Superelevation
and view this information because it is referenced but you could open the Superelevation
file and or use the Superelevation Report on the Corridor Modeling task to view the
information.

6.6% is the full Superelevation rate of the initial curve in the ramp. We will now project
slopes and re-profile the Ramp Components as well as the Ramp alignment.

11.7.8.2 STORAGE LANE/TAPER
1. Open the profile view of the Ramp Taper/Storage element.
a. Select the element below and from the context menu, choose Open Profile Model.

|
— B E—
13:@2 X

— A BT )G~

COpen Profile Model

e

b. Open View 4.

View Toggles

1]2)z]4[5]6]7]2

-
i
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c. Leftclick in View 4 to open the profile model.

B View 4, Defaul‘t[Sof'hvare Graphics]

[Select or Open View |

2. Select the command Profile by Variable Slope from Element from the Vertical
Geometry tasks.

HH vertical Geometry HEEREA

W e
Ele 2 G 15

R Y M [ I [
TEL L =8 & )

3. Fill out the dialog as shown below.

% Profile At Slope To Eleme..  — =

Slope Style ||Jnear et |

Slope Relative To Target [ ]

Start Slope [200% |

End Slope [-2.00 |

Vertical Offset [0.00 |
Range ~
Lock To Start |

[ Start Distance |0.00 |
Lock To End O

[ End Distance [25187 |
Feature ~

Name | |

Element Template |Nu:une o |

3/5/18 Virginia Department of Transportation
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Confirm the Slope Style as Linear and then Locate Plan Element to Profile as shown
below.

4.

| I
|Locate Plan Element Ta Prafile |

Complex Element; 300377
Belongs To: Exit Ramp
Feature: Edge Of Pavement
Active Profile Exists

Level: DES_EDGE_OF_PAVE

5. Locate the ML EoP as shown below when prompted to Locate Reference Element.

—— |Locate Reference Element | |
Complex Element: ACSC_T_EF R_RP
Belongs To: ML

Feature: AC5C_T_EP
Active Profile: ProfileBy Template

Level: MODELING-ACSC_T_EP

6. Snap to the beginning of the taper and then left click to confirm the Start Distance.

Al |St§rt Distance - <Alt> Lock To Start
Fange:Start Distance
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7. Key in 5+63.07 for the End Distance, tab or enter to lock, and then left click to confirm.

e — ! |End Distance - <Alt> Lock To End |
_Rzrge:Er: Distance |lEEmeRi & —

8. Left click to confirm the remaining prompts.

9. While in the same command, change the values in the dialog as shown below.

w

Slope Style [Linear v |
Slope Relative To Target ]

Start Slope [-2.00% |

End Slope [-5.28% |

Vertical Offset [0.00 |
Range »
Lock To Start |:|

Start Distance |563.07 |
Lock To End L]

[] End Distance |563.07 |
Feature ad

MName | |

Element Template |None ™ |

10. Left Click to confirm the Slope Style of Linear, select the same element to profile and
select the same reference.
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11. Key in 5+63.07 for the Start Distance and confirm with a left click.
|

_ B |St§rt Distance - =Alt> Lock To Start I_ B
Range:Siart Distance | SR S

E —————

e

U] T

— — = — _—-h

12. Snap to the Ramp Alignment beginning and left click to confirm the End Distance.

|Er: Distance - <Alt> Lock To End
1
J Range:End Distance

13. Left click to confirm the remaining slopes and project the slopes.
14. Select the Vertical Geometry command Profile Complex By Elements.

BH vertical Geometry = A

JEBlEt b b (R P A

(NN

SN
Al e I i
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15. With the Method set to Automatic, hover over the beginning of the 1 projected element
in View 4 and left click.

B View 4, Profile [Software Graphics] - 900377

H- -2 AR RIUBBEE M H|

G0
H5
50+
45
404
35+ L
30 — ——
25 [Locate First Element |
20 Profile:
Type: Projected Slope - ProfileBy Template
15 Level: DES_EDGE_OF _PAVE

16. Left click again to confirm Accept Complex.
17. Select the complex element just created in View 4 and set it as the Active Profile.

B VYiew 4, Profile [Software Graphics] - 900377 [
E-%- 4 QQRREHEE NBRIA FH|

T
36
357
34+
337
324
3t
30+
20 | Set As Active Profile |

2 8 & X
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11.7.8.3 RAMP INSIDE EOP

Projections of slope similar to the steps above can be made for Ramp Inside EoP shown
selected below. This complex element is comprised of two elements, one leading up to
the nose and the other after the nose. The 1% element is a -2% projection off the ML EoP.
The 2" element is a +2% projection off the Ramp alignment. We will not make any edits

to this profile in this exercise.

11.7.8.4 RAMP ALI
1. Open the profile view of the Ramp Ali element.
a. Select the element below and from the context menu, choose Open Profile Model.

Open Profile Model

b. Leftclick in View 4 to open the profile model.

B View 4, Default [Software Graphics]

|55I5:t or Open View
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2. Select the command Profile by Variable Slope from Element from the Vertical
Geometry tasks.

HH vertical Geometry iR= A
T

a@Itfle_-_tlllﬂlj_

E |l Iy 15 1y,
R v WY S P [
TIL LR [ = R Y

3. Fill out the dialog as shown below.

"{.\
)

Slope Style ||_inear e |

Slope Relative To Target [ ]

Start Slope [5.28% |

End Slope | 6.60% |

Vertical Offset [0.00 |
Range ~
Lock To Start O

[J Stert Distance |D+DD.DD |
Lock To End O

[J End Distance |D+DD.DD |
Feature -~

Name | |

Element Template |None w |

4. Confirm the Slope Style as Linear and then left click the Ramp alignment when
prompted to Locate Plan Element to Profile. Note that you may have to reset to get to
the underlying element.

|L:-: ate Flan Element ToRrafils |_

Complex Element: RAMP
| Feature: - 100 Scale Baselines
Level: DES_HOR_CL
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5. Locate the Ramp Inside EoP as shown below when prompted to Locate Reference
Element.

__1 I'oeateReference Elerr'srt- -

T ——
Complex Element: 300366

Belongs To: Exat Ramp \

Feature: Edge Of Pavement
| Active Profile Basts
| Level: DES_EDGE_OF_PAVE

6. Snap to the beginning of the Ramp Alignment and then left click to confirm the Start

Distance.
’L_;,_;,_r‘;_‘_‘ e

F | ————

|5t§rt Distance - <Alt> Lock To Start |
Range:Start Distance

7. Key in 0+35.2 for the End Distance (full super location), tab or enter to lock, and then
left click to confirm.

)
{ |Er: Distance - <Alt> Lock To End |
’ Ranges:End Distance f:?j

8. Left click to confirm the remaining prompts.
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9. Review the projected profile in View 4.

B View 4, Profile [Software Graphics] - RAMP [

50
45
a0

35+

30 T

25+
10. While in the same command, change the values in the dialog as shown below.

iy
w

Slope Style | Linear e |

Slope Relative To Target [

Start Slope |-E.EI}?'; |

End Slope |6.60% |

Vertical Offset [0.00 |
Range -~
Lock To Start ]

[ Start Distance [0.00 |
Lock To End ]

[] End Distance |36.20 |
Feature N

Name | |

Element Template |Nn:|ne o |

11. Left Click to confirm the Slope Style of Linear, select the same element to profile and
select the same reference.
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12. Key in 0+35.2 for the Start Distance and confirm with a left click.

| |5t§rt Distance - <Alt> Lock To Start |
| Range:5tart Distance 8

13. Snap to the Nose and left click to confirm the End Distance.

/ |Er: Distance - Q-‘A.It toek.Jo End |

RangeEnd Distance

14. Left click to confirm the remaining slopes and project the slopes.
15. Select the Vertical Geometry Command Profile Line Between Points.

BH wertical Geometry =,
BBl L b By o A

[ CaYaay

* L3
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16. In View 4, snap to the end of the projected profile and left click when prompted to Enter

Start Point.

B View 4, Profile [Software Graphics] - RAMP

| w - - . __I
FERES AN WORC] L EE M2l ol A [
55
50
45+
40+
35+ ald
<
T e .-
25 " [Profile: VT T T
Type: Projected Slope
Level: DES_HOR_CL
20
of o o o o o o o o o of o o o
'\Xh ‘.,I.“-!N!Q I,.,I:C{j I"b“ﬁ ‘.b)l!h hﬁﬁ b‘h":‘ ‘:’H{} ‘j)tq.} %ﬁﬁ ‘bh": 'ﬂ';“g 4'.‘!4} q:l)(ﬁ f
17. Hit the Right Arrow on your keyboard and key in a slope of 0%.
18. Invoke Civil Accudraw.
e | i S
_,T\__ --..f‘ .h*! i\:_f\_ -
19. Key in 8+00 for the Station and left click to confirm the End Point.
B View 4, Profile [Software Graphics] - RAMP [=N(E=R( <

B-¥-4Q QREEE MRS

o f

70
60+
50+ -1
|Ert5r End Point |
40 Slope | 0.00%
Slope = 0.00%¥ UL L 1L
304 . L. ) 4’8’9‘25 __’.__...--'Stati:-r @
-ength-= ' z 50.9325
20
104
-0+
ol le oyl R @l xQQI le oyl R @l xQQI xQQI x@g xQQI xQQI xQQI a.‘Q()l xQQI ol
BTN QT N T T N gt @ AT @909 N W
w | 1 o
.. _.-'T\._ Jr' 1\ i\:f\. e
20. Turn Off Civil Accudraw. =

S 79
Rl
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21. Using the same vertical command, draw a line between the end of this line and the point
at the end of the Ramp profile. Note this point is a Profile Intersection of the Secondary
Alignment. If we had placed the SecRd corridor already, it would be ideal to use the
Profile from Surface command from the SecRd pavement so we could tie this profile to
the SecRd EoP.

B View 4, Profile [Software Graphics] - RAMP

E-#-ARQRQRRVEEE "BER| HE

e -
G5
B0+
55
50+
45

R

257

ED_
I | I I I I I I I |
SIS IS NS PP

b S BT o4 W .
G @ AT AT g g gt ot g N N e Ny

D

22. Select the Vertical Geometry command Parabola Between Elements.

B vertical Geometry = A

a@lf:fél_-_tlllﬂi:'f*_@

sl 2 166]
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23. Continuing in View 4, select the 1% line placed in the steps above when prompted to
Locate First Profile Element.

B View 4, Profile [Software Graphics] - RAMP ===
B-#-ARQRQKFYHEE MBI H =
70
B+
50
ENE

TET T T ST I T 7\ Locate First Profile Element <&t to pick
20 components of complex

Profile:

107 Level: DES_HOR_CL

24. Locate the 2" line placed in the steps above when prompted to Locate Second Profile
Element.

 View 4, Profile [Software Graphics] - RAMP =

704
B0

50

an-

I‘-\. T —d
20 w— . =" |Locate Second Profile Element |

B T e T

20+
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25. Place an 700’ Vertical curve and Trim/Extend Both.

B View 4, Profile [Software Graphics] - RAMP o[ | (3]
QAR RQRVAHEER OEL H A

B0

55+ -
504 L= 700.00 [Through Point /
45 0 T T ST T [ [LEngth [EE ![%:'J’U'

| Curve Parameter188.G+ al
404 i / o |
35- | :_-—-"""/ U - oo e

0007 —t

25 '

S e e e g e e e e T T
20+

154 .
T -I'_ I [ I [ [ I [ [ I I [ [ I I [ [ I [

&Q *‘go “@ *@0 x@ K‘,;b *QQ' f§" *Qt:: M(,_sa x@, PQJ PQ' #g: ' P Q,QJ S PSP é‘:.' IS
BTN NG G g @ AT ATy g e e g NN e e

26. Select the Vertical Geometry command Profile Complex By Elements.

BH vertical Geometry = A

JEBlEt b b (R P A

e[~ &) |6 1
Ay P € Do i [
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27. With the Method set to Automatic, hover over the beginning of the 1% projected element

in View 4 and left click.

B View 4, Profile [Software Graphics] - RAMP
1

=R/ ECR

80+
70+
60
50+
40
30+
20 Profile:
Type: Projected Slope
10+ Level: DES_HOR_CL
w&"' ‘\&Q' S S S S S S ,59'\ &"'\ pﬁ'@&"'\,ﬁ'\ & @&Q'I

28. Left click again to confirm Accept Complex.

29. Select the complex element just created in View 4 and set it as the Active Profile.

B View 4, Profile [Software Graphics] - RAMP

E -4 A R | RIE

B MEIE| R e

55-

501 700.00 /
45 188.67 .

07 Hlete 8 & X

357 : _ 62714 =
300 o3 0.00%_ 3% - [SetAsActiveProfile | |~
25- :

20
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30. In View 1, hover over the area below and select Ramp_EoP which lies on top of the

Ramp Ali. From the context menu, choose Open Profile Model and choose View 4 to

open the profile in.

Belengs To: Exit Ramp
Feature: Edge Of Pavermnent
Active Profile: Start

Level: DES_EDGE_OF_PAVE

Complex Element: Ramp_EcP

y

31. Select the Vertical Geometry Command Profile By Slope From Element.

H vertical Geometry H R

JEB L L e BN el

LIaNzala Yav

=g -Y-Yiay

Ry W [ [
REEAS ES SR Vg

32. Set the dialog as shown below.

6
Point Selection  [Al v|
Profile Adjustment |N|:|ne o |
Vertical Offset  [0.00 |
Slope |0.00% |
Feature ~
Mame |Start |

Element Template |N|:|ne o |

3/5/18 Virginia Department of Transportation

11-420



GEOPAK Road 1 Chapter 11 - Civil

Cells

33. Select the Ramp_EoP when prompted to Locate Plan Element To Profile.

[Locate Fiist-lﬂsn'srt To Profile

L =
Complex Element: Ramp_EoF
Belongs To: Exit Ramp M,
Feature: Edge Of Pavement
Active Profile: Start
Level: DES_EDGE_OF_PAVE

34. Reset when prompted to Locate Next Element to Profile — Reset to Complete.

35. Locate the Ramp Alignment when prompted to Locate Reference Element.

Locate Reference Element

— =
Complex Element: RAMP
Feature: - 100 Scale Baselines My
Active Profile BEasts
Level: DES_HOR_CL

36. Confirm the remaining prompts with left clicks.

37. In the profile view, Make this projected profile active.

B View 4, Profile [Software Graphics] - Ramp_EoP =NE=R
E-¥-ARQRQREEE NHG H =
34+

= e - ¥
327 —
304 | Set As Active Profile |
2B+
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38. In View 1, hover over the area below and select DNC_Ramp_EoP_Transition which lies
on top of the Ramp Ali. From the context menu, choose Open Profile Model and choose
View 4 to open the profile in.

Complex Element: Ramp_EoP_Transition
Belongs To: Exit Ramp

Feature: Edge Of Pavement -
Active Profile: Start

Level: DES_EDGE_OF_PAVE

39. Select the Vertical Geometry Command Profile By Slope From Element.

HH vertical Geometry AR A
Sl e R b I

LN ata Y AN
SNy

R Y D Do I [
TEL RS = Y

40. Set the dialog as shown below.

% Profile By Slop —
Point Selection  [Al v|
Profile Adjustment [None v|
Vertical Offset  [0.00 |
Slope [0.00% |
Feature -~
Name |Start |
Element Template |N|:|ne o |
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41. Select the Ramp_EoP_Transition when prompted to Locate Plan Element To Profile.

,L:-:_ETE First Elsn'eri'l:c; Profile ==

Complex Element: Ramp_EoP_Transition
Belongs To: Bt Bamp

Feature: BEdge Of Pavement

Active Profile: Start

Level: DES_EDGE_OF_PAVE

42. Reset when prompted to Locate Next Element to Profile — Reset to Complete.

43. Locate the Ramp Alignment when prompted to Locate Reference Element.

ocate Reference Element

—
Complex Element: RAMP
Feature: - 100 Scale Baselines
Active Profile Exists
Level: DES_HOR_CL

44. Confirm the remaining prompts with left clicks.

45. In the profile view, Make this projected profile active.

B View 4, Profile [Software Graphics] - Ramp_EeP_Transition E
E-#-AQRQREEEHE NHR|H s

38

36+

34

32- Y || Al

;D— —— _.E—_'______ I_ﬁ" IL‘E @ / 5 x

28 h-ﬂ‘1 Set As Active Profile o
26 T

Templates within the civil cell are now controlled by the profile of the Ramp alignment.
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11.7.8.5 TAPERS

The slope of the Re-Entry Taper past the gore can be edited heads up by selecting the
DNC_Taper_ML element and changing the projected slope in Element Information or this taper
can be re-profiled using vertical commands such as Project Variable Slope From Element, etc.

[Software Graphics] E\E @
- AQQRREHY M EE | HLE =X Selecton _—

e

_ — General

Extended

Geometry
Stroking Definition
Geometry Points
Feature

Transition Offset Rule

> (S| [C|[C||C||€| ¢

Profile By Projecting LinEnt3d Sim...

Slope -2 .00%
Wertical Offset 0.00
Profile Adjustment None
Point Selection On De All

The same process can be performed on the DNC_Taper_Ramp element.
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11.7.8.6 SHOULDERS
1. Select the Shld_Paved element.

2. Invoke Element Information.
v@vﬁv@v@v-aﬁv évxhvﬂ v@ ,qﬂﬁ@

3. Expand the Complex Element, right click the 15t Complex Element <Interval> in the
list of three element elements, and choose Open Profile Model.

(@ Element Information — *

Brf Complex Element Shid_Paved A~
[-ee Profiles

Rl Complex Element 900355 <Interval>

- Fillet 900351 # Add Optional Reference

--ii: Eomplelx Enlement 900354 <Intervali o~ Apply Linear Template v
General il Create Corridor
Description Complex Element 9|« Create Cross Sections
Level S_PAVED_SHO % Horizontal Geometry Report D7 AM
Color E= BylLevel (D) P .
Line Style ByLevel (0) @ Match Fea-ture Definition
Weight BylLevel (4) |E Open Profile Model
Class Primary /"  Rules »
Template None W
Mumber of elements 1 Q i GEAiiE
Transnarency n
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4. Open the profile in View 4.

B View 4, Profile [Software Graphics] - 800350
B9~ ARIR AEEE OB A
35.97

33.01
32.51
32.04
31.54
31.0
30.54
30.04
29.5
29.0+
2B.5-
28.0
27,54
27.04 I — |
265 S e _em T e ——— T

5. Select the profile and observe the slope projection can be edited in Element Information.

(@ Element Information — .

= '{ Selection

[=28-W Active Profile: Type: Projected Slope - Start

General v
Extended v
Geometry v
Feature v
Profile By Projecting LinEnt3d Simple Slope Rule Lad
Slope 2.00%

Vertical Offset 0.00

Profile Adjustment None

Point Selection On Depending All

6. The element can also be re-profiled using one of the project slope commands and by
selecting the parent of the interval as the element to be profiled.

-.—S|E)Ee Style— —
Stope Styte- JEEY ~
i}

Complex Element. 900360 | e~

Belongs To: Exit Ramp \

Feature: Paved Shoulder
\ Active Profile Exists

Level: DES_PAVED_SHO

T—

7. The DNC_Geom_Shld_Unpaved element can be selected and re-profiled similarly.

Complex Element: DNC_Geom_Shld_Unpaved
Belongs To: Exit Ramp
Feature: DNC_Geom
Active Profile Exists
Level: MODELING-DNC
—~
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11.7.8.7 APPLYING SUPERELEVATION
We now need to apply Superelevation to the corridor shown below.

At this time, the software does not allow the referenced Superelevation calculated about the
Ramp alignment to be applied to the embedded civil cell alignment named Ramp_EoP. The user
could calculate the Superelevation in the corridor file and apply the Superelevation as a point
control. Another method is to apply Parametric Constraints to control the pavement slope of this
corridor since this is just a short section. We’ll Apply Parametric Constraints in this exercise.

1. Select Corridor Objects from the Corridor Modeling task.
ffl corridor Modeling 1
a e N N S
St SHEN e
(ad

2. Locate the Rampl Corridor.

MM ITT]

@

Locate Corridor

Cornidor: Ramp1

Plan: Ramp_EoP

Profile: Start

Lewvel: MODELING-CORRIDOR_DESIGN
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3. Select Parametric Constraints on the Corridor Objects dialog and then choose New.

H Corridor Objects - Ramp

i 1 e
Template Drop 2 x @ “
. (2)
Secondary &lignment
Key Station
Parametnc Constraint { 1:'

4. Choose the Constraint Label Pavt Slope_L and create the following Parametric
Constraints.

% 6
Lock ToStart [ Lock TeStart [
Lock ToEnd [ Lock ToEnd [

Stop Stop
Constraint Label Constraint Label
Start Value Start Value
Stop Value Stop Value

11.7.9 Target Aliasing & Clipping
Next, we will define Target Aliasing and Clipping References for the area behind the gore.
1. Select the Define Target Aliasing command from the Corridor Modeling dialog.

fﬁ Corridor Modeling =

e V) 5 A
gt SHENE @
(4

‘T EwY g
[T B K

4
Ol 6 - € €, 1 Yy

—
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Civil

Cells

2. Select the DNC_Ramp_Inside element as shown below.

e
! —

T S N— N ”LD;at_é_Cc:rﬁdDr

' Caorridor: DNC_Ramp_Inside_6:2
| Plan: DNC
] T Profile: —
_ Level: MODELING-CORRIDOR_FINAL

3. Select:

a. The Corridor — Linear Template DNC_Taper, choose Add.

b. The Existing IR terrain model and choose Add. The Target aliasing dialog should

appear as shown below.

Target Aliasing for Carridor: DNC_Ramp_Inside_&:2 bt
Target  <Active Surface> ~
Surface or Corridor Aliases: Cancel
Corridor - Linear Template: DNC_Geom_Shid_ Add > Comdor - Linear Template: DNC_Taper
Corridor - Linear Template: DNC_MNosel Terrain Model - Existing IR Help
Corridar - Linear Template: Modeling-Seam_Li .,

Corridor - ML B
Corridor - Ramp Move U
Corridor - Ramp Transition viove Lp
Move Down
[ ]Use Closest
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4. Remaining in the same command, Select the Ramp corridor when prompted to Locate
Corridor.

— | — e
- U7
o
Locate Corndor
Corridor: Ramp1
Plan: Ramp_EoF
Profile: Startl
Level: MODELING-CORRIDOR_DESIGHN
5. Select:

a. The Corridor — Linear Template DNC_Taper, choose Add.

b. The Existing IR terrain model and choose Add. The Target aliasing dialog should
appear as shown below.

Target Aliasing for Corridor: Ramp

Target

<Active Surface> ~

Surface or Corridor

Corridor -
Corridor -
Corridor -
Corridor -
Corridor -
Corridor -

DNC_Ramp_Inside_6:2

Linear Template: DNC_Geom_Shid_
Linear Template: DNC_Nose1
Linear Template: Modeling-Seam_Li
ML

Ramp Transition

3/5/18

x
Aliases:
. . Cancel
Add > Corridor - Linear Template: DNC_Taper
Terrain Model - Existing IR Help
<- Remove
Move Up
Mowve Down
[ ]Use Closest
11-430
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6. Select the Add Clipping Reference from the Corridor Modeling task.

fll corridor Modeling n=ERaA
a e ) 4 S
AfLHEN e
il

Tt ewY g
YK 71 sl =

N R
R

y
1@ et - EJOE; 1 Yy

7. Select the DNC_Taper Civil Object when prompted to Select the Corridor To Be
Clipped.

- .""""'|Select Corridor To Be Clipped |

Civil Object: Linear Template:
DMNC_Taper
Templates|Cells\Interchange\End
) Condition_R

T |Level: MODELING-
CORRIDOR_DESIGN —

8. Select the Ramp corridor when prompted to Locate First Clipping Reference.

— L I ——

O 3

|LC-CEt5 First Clipping Reference |

Corridor: Ramp1

Plan: Ramp_EoP

Profile: Start1

Level: MODELING-CORRIDOR_DESIGHN
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a. Select the DNC_Ramp_Inside_6:2 element when prompted to Locate Next Clipping
Reference.

7—|Locate Next Clipping Reference - Resat
| To Complete

Cormdor: DNC_Ramp_Inside_6:2

Plan: DNC

Profile:

Level: MODELING-CORRIDOR_FINAL

~

b. Select the DNC_Geom_Shld_Unpaved element when prompted to Locate Next
Clipping Reference.

4

e e
ocate ipping Reference - Rese
To Complete B —

Civil Object: Linear_ Terrr1pl ﬁIe:

DNC_Geom_Shld_Unpaved
Templates\Cells\Interchange\JPCP
Shoulder

Level: MODELING- \
CORRIDOR_DESIGN

c. Select the DNC_Geom_Shld_Unpaved element when prompted to Locate Next
Clipping Reference.

ocafe ipping Reference - Resel
To Complete B I

Civil Object: Linear Template:
DMNC_Geom_Shid_Unpaved
Templates\Cells\InterchangelJPCP
Shoulder

Level: MODELING- \
CORRIDOR_DESIGN
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d. Select the DNC_Ramp_EoP_Transition element when prompted to Locate Next
Clipping Reference.

EDCﬂt-E Mext Clipping Reference - Reset

Corridor: Ramp Transition

Plan: DNC_Ramp_EoP_Transition
Profile:

Level: MODELING-
CORRIDOR_DESIGN

9. Right Click when prompted to Locate Next Clipping Reference — Reset to Complete.

10. Select the Define Target Aliasing command again from the Corridor Modeling dialog.

ffl corridor Modeling =R A
a i V) N D=
A LHEIN e
i

‘T atbtErw?Y g
WK s TR
¢

O 16 - {f A 1 g

R

—
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11. Select the DNC_Ramp_Inside element as shown below.

-

Locate Comdor ]

DMNC_Mosel

Templates\Cells\Interchange\Fill 6:1 RT
Level: MODELING-
\ CORRIDOR_DESIGN

Civil Object: Linear féhplate:

“-._“_“
“-\-.____‘--

\

12. Select the following elements and tag OK:

a. The Corridor — Linear Template DNC_Taper, choose Add.
b. The Corridor - DNC_Ramp_Inside_6:2, choose Add.

Target | <Active Surface> v

Surface or Corridor

Corridor - Linear Template: DNC_Geom_Shld_
Corridor - Linear Template: Modeling-Seam_Li
Corridar - ML

Corridor- Ramp

Corridor- Ramp Transition
Terrain Model - Existing IR

Aliases:
Cancel
Add - Corridar - Linear Template: DNC_Taper
Corridor - DNC_Ramp_Inside_6:2 Help
<- Remove
Move Up
Move Down

[ ]Use Closest

NOTE: A Parametric Constraint can be applied to this linear template to control the Fill

Slope.

13. Select the Add Clipping Reference command again.

f corridor Modeling
afffiek V) Y S&E
i o H- 2N\ O @ 4
cF Y EEY &
R O 8 &% T4
T © o it - EE 1 g

A ML Qe

| Add Clipping Reference [

- A
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14. Select the element below when prompted to Select Corridor To Be Clipped.

Select CDI'I'idE_)IT_D Be Clipped l____ _
Corridor: DNC_Ramp_Inside_6:2

Plan: DNC

| Profile:
Level: MODELING-CORRIDOR_FINAL —

15. Select the DNC_Nose linear template when prompted to Locate First Clipping

Reference.

|Locate First Clipping Reference |

Civil Object: Linear Template:
DNC_Mosei

Templates|Cells\Interchange\Fill 6:1 RT

Level: MODELING-

CORRIDOR_DESIGN

16. Perform the same process (Add Clipping Reference) on the following element.

iy
-

/ .I. i [Select Corridor To Be Clipped |
———___ [Civil Object: Linear Template:

\ ! DNC_Taper
Templates|Cellsiinterchange\End
Condition_R T
Level: MODELING-
CORRIDOR_DESIGM

11-435
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17. In View 2, review the area behind the gore to ensure the elements were targeted and
clipped properly.

Default-3D [Software Graphics] e &2 |

Won 3
| I i

-

Open the cross-section view of the ML corridor to review as well. See station 11+25

below.
B View 3, Cross Section [Software Graphics] - Corridor: ML Plan: Profile: E=n ol
[View Properies [+] |t < | 1142500 A1 > >

36 -36
35 -35
34+ -34
33 , -33
32 32
31 ‘ F31
301 i N 30
20 TN -29
28- -28
27- e —— ——=" "|er
26 —-———"" T T-"77 26

I ol ol ol ol ol ol ol ol ol ol I' ol o ol ol ol ol
S R R S SIS O S R SR RS AR R
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18. Next, we could change the length of the element shown below to make the Ramp corridor
end closer or at the location where it no longer targets the Taper corridor and then add a
template with a normal end condition for the remainder of the ramp. We will not in this
exercise.

=° o EE LA

— o ——ﬁ_—" _
— 50{36}0 :

: = Complex Element: DNC_Ramp_Outside_EoP
Belengs To: Exit Ramp
Feature: DNC
Active Profile: Start
Lewvel: MODELING-DMC

-
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11.7.10 Template Edits

The linear templates used in the Exit Ramp Civil Cell are highlighted in the images below.
We will show the various tools in this section available for use and related to Linear and
Surface Templates but no changes will be made in this exercise and you would need to
refer to section 11.3.10 for examples of actually making edits.

11.7.10.1 LINEAR TEMPLATES
1. Taper/Storage

Linear Template: Templates\ Cells\Interchange\CRC w/ OGDL CL Drop
Level: MODELING-TEMPLATE_RAMGE_DESIGN

—_—

2. Ramp Transition

Template Drop: Ramp Transition1-Templates\Cells\Interchange\CRC wy OGDL-0+00.00-4+30.52
Level: MODELING-TEMPLATE_RAMGE_DESIGN

Template Drop: Ramp1-Templates\Cells\Interchange’JPCP w/OGDLm-0+00.00-1+69.48
Level: MODELING-TEMPLATE_RANGE_DESIGN
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4. Re-Entry Taper

Linear Template: Templates\Cells\Interchange\End Condition_R i
Level: MODELING-TEMPLATE_RANGE_DESIGN
. T "-_-\-_

5. Shoulder area behind Gore (Draws entire shoulder area behind gore with point controls to
the Paved and Unpaved shoulder geometry.

Linear Template: Templates\Cells\Interchange\JPCP Shoulder
Level: MODELING-TEMPLATE_RANGE_DESIGN

6. Fill 6:1 off the Ramp Inside Shoulder.

Template Drop: DNC_Ramp_Inside_6:2-Templates\Cells\Interchange\Fill 6:1 LT-0+00.00-1+01
— Level: MODELING-TEMPLATE_RANGE_FINAL

3/5/18 Virginia Department of Transportation 11-439



GEOPAK Road 1 Chapter 11 — Civil Cells

7. Inthe Nose area.

i Linear Template; Templates\Cells\Interchange\Fill &1 RT
i J Level: MODELING-TEMPLATE_RANGE_DESIGN

11.7.10.2 SURFACE TEMPLATES
1. Gore Pave

| ] L L LTI T
1 I RN -
e T T T e [ I
T T e ek LU LT | |
LLLLL T Ty Ll T e — T N F|"|_||---|—.-I..I.|.I_,_l_'_.____ L1 T {
TTTT T Tk | " ' LT T T 4] T S 101
I LU T J-I_L I-!.I?I|':.L|-!J_J'JL"J' N ) |-_|,-.I|‘T.I;IJ,TI|IriI e L '.'-.-r"n:l'r-'.l'r'.1-.'-'-1 -:
LT 1] 1 - I
T [T il |I| TTTT ]I| || ill II T I.‘._IJ.I_:.II_:J_II.J_I_I.“-|I.L|._I_'-I_J_|__|_..__|__u.ﬁ
|”|I”||”|I T
OO LI
{7 = b [l |
. 1 J T [
eesm (Gore Pave Surface Template WL -H”I | N/
I L e I [
evel: Defaul =0
LIFRFTH i .
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11.7.10.3 PROPERTIES
To re-direct these linear templates to different ones in the ITL.

1. Select the Linear Template handler and from the context menu choose Properties as
shown below.

—0:s000p —
__"1|"'______

2. Select the button below.

Templates\Cells\Interci ]
Horizontal Name Modeling-Seam_Line7

Description
Start Station 0+00.00
End Station 4+50.00

3. The Pick Template dialog is invoked and shown below. The Linear template used in the
non-nose area of the Raised Median Civil Cells is shown below. Although we will not
replace this template in this exercise, you would choose a template from the Pick
Template dialog if you wanted to replace the given template.

Pick Template

=) Cells ~
+ CurbRamps

+ Drives

= Interchange

Asphalt Concrete w//' Agg Base

- CRCw/ OGDL

JPCP w/0GDL_Shid_R

- JPCP w/OGDLm

Shoulder w/End Condition
Surface-Asphalt Concrete w/ Agg Base
- Surface-JPCP

‘.. Surface-Shoulder

+- Medians

Roundabout

+- T-Intersection

+- Misc

+- Rural

+- Urban

oK Cancel

4. Tag Cancel (OK if you actually change the template.)
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11.7.10.4 EDIT TEMPLATE
To edit the template:

1.

3.

Select the Linear Template handler and from the context menu choose Edit Template as
shown below.

4+50.00

The Edit Template Drop dialog is invoked where you can make edits. Refer to section
11.3.10 for this process.

® ' Editing Roadway Designer Template Drop m} x
File Edit Add Tools

Template Library: Curmrent Template Display
rojsupv8i2015'geopakcroad'roadw ~ | Name: |CRC w/ OGDL CL Drop | @ Components () Constraints
Foirt Name List
Componernts
End Conditions [C] Display All Components Help
Templates
= Cells
(3 CubRamps
(O] Drives
4 Interchange
= Asphalt Concrete w/ Agg
== CRCw/OGDL

oK

- Cancel
Description: | | Display Poirt Names

= JPCP w/OGDL_Shid_R
== JPCP w/OGDLm — B 3
3= Shoulder w/End Conditio : REC-EILUT R
2= Surface-Asphalt Concrete
= Surface-JPCP
= Surface-Shoulder
(£ Medians
(3 Roundabout
(O] T-ntersection
] Misc
1 Rural v
< >

DIT-BOT R

Library  Active Template =t o M-I S L

Preview:

For this exercise, choose Cancel.

3/5/18
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11.7.10.5 SYNCHRONIZE
To synchronize a template if modified:

4. Select Synchronize with Library as shown below which applies any changes in the
template to the linear template.

0 o —— —_— — —— ————
-, —— . -

3/5/18 Virginia Department of Transportation 11-443



GEOPAK Road 1 Chapter 11 — Civil Cells

11.7.11 Ramp Corridor

In the following steps, we will create the Ramp Corridor which will begin where the Civil Cell
ends.

1. Select the Create Corridor command from the Corridor Modeling task.

Tl corridor Modeling H 1

s ) b DA
S SHEN

2. Enter the name Ramp and set the Design Stage as shown in the Create Corridor dialog.

{'j Create Corridor — *
Locate Profile Element | o |
Corridor Name | Ramp |
Design Stage |2 - Design w |

3. Locate the Ramp alignment when prompted to Locate Corridor Baseline.

Locate Cormdar Baseline
Complex Element: RAMP

Feature: - 100 Scale Baselines
Active Profile Exists
Level: DES_HOR_CL

4. Right click to reset when prompted:

Locate Profile-Reset For Active Profile

5. Left click to confirm the Corridor name and create the corridor.

6. Select the Ramp Template and place from where the Civil Cell ends to the end of the
Ramp alignment.
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11.7.12 CELL - Entrance Ramp

1. Open the file Interchange-Corridor-Entrance.dgn. This is the same dataset as used
with the Exit Ramp exercise above but the alignment Ramp-Entrance has been added on
the North side of alignment ML.

2. From the Civil Cells task group, select the Place Civil Cell icon.

2 Civil cells = A

Q sttt A 2

3. Click the ellipsis button on the Tool Settings dialog next to the Civil Cell Name.
0 Place Civil Cell | = | &[5

Civil Cell Name

4. Select the Entrance Ramp civil cell from the VDOT _Interchanges.dgnlib file and click
OK.

Pick Civil Cell

T-AbutmemReplacementdgnlib. Default {9 [a
+-Bridge Pier.dgnlib, Default

i Connector.dgnlib, Default

4!-- T Cells_Connections with CG-6 & Sidewalk.dgnlib, 00

T Cells_Connections with CTA Shoulders & CS-4.dgnlib, T Cell

AT Cells_Connections with Paved + Graded Shoulders & CS-4.dgnlib, T €

4'-- T Cells_Core Defined Point Back Connections.dgnlib, 02

aT Cells_Core Median Connections.dgnlib, T Cell

AT Cells_Core Static Length Connections.dgnlib, 01

aT Cells_Median Connections with CTA Shoulders & CS-4.dgnlib, T Cell

a7 Cells_Median Connections with Paved + Graded Shoulders & CS-4.d¢ —

i-VDOT_ADA.dgnIib‘ Default
i1 VDOT_Basins.dgnlib. Default e
A VDOT_Drives.dgnlib, Drive

L-\."DOT_Imerchanges.dgnllb. Ramp

i-VDOT_Medians.dgnhb. Medians

i-VDOT_Roundabouts dgnlib, Roundabouts

-i—-VDOT_T-Intersections.dgnlib. Default

OK Cancel

NOTE: The next three prompts may be in different order than listed in this manual.
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5. When prompted to Locate Reference Element: ‘Thru Rd EoP (Profiled, Min. 600’ each
side of Ramp Start)’ select the template produced ML EoP element in View 1.

e [—
— ~[Locate Reference Element. Thru Rd EoP ,__ -
- PTcfled-e00-Min-eachsidecfRamp |
| Start) (213) '

Complex Element: ACSC_T_EP_L_LP
o Belongs To: ML -

[ —|Feature: ACSC_T_EP o —
Active Profile: ProfileByTemplate |
Level: MODELING-ACSC_T_EP |

6. When prompted to ‘Ramp Ali (Min. 600" Length)’, select the RAMP alignment in View
1.

|
I [
|
= =

s B —— - [Locate Reference Element: Ramp Ali |
- —  — ————_|(Min_ 600" Length) {1/3} |

N ———— |Complex Element: Ramp-Entrance | = —
———{Feature: - 100 Scale Baselines —
— Mo Active Profile —
[ Level: DES_HOR_CL

7. When prompted to ‘Line @ Ramp Begin (Placed from Thru Rd Ali to Ramp Ali)’, select
the Line at the Ramp beginning in View 1.

| —

— —
o @ I

— | Locate Reference Element: Line @
| {Ramp Begin (Placed from Thru Rd Alito [~ ——
m— Ramp A3 |
- | [Uine From Element: 900346

|7 |No Active Profile _
—_— 0 | Level: Default
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8. Observe the geometry being displayed.

a) If the geometry does not look correct as shown in the image below, ensure the
direction of arrows as shown in section 11.7.2. Although the cells will normally
adapt to references that are different in direction than the actual cell references, you
can change the direction of arrows by hovering over the reference elements to view
the directional arrows and left clicking to change the direction.

b) If the geometry appears correct, move on to the next step.

c) If the geometry still does not appear correct, it’s highly likely that the reference
elements are not long enough or profiled long enough to accommodate the cell as it is
built. You can Right-Click through the remainder of prompts to not place the cell and
review the reference elements.

9. Change the direction of the Thru Rd EoP by hovering over it and then sending a data
point.

_ T S SCIett Elements to ViewAllematives
_-in-a(ﬂes_ett:.‘Skip;- e —

10. The geometry should now appear correctly.

Select Elements to View Alternatives
(Reset to Skip)

11. Right-click when prompted to ‘Select Elements to View Alternatives (Reset to Skip)’.
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12. Data Click on the View when prompted to ‘Accept Civil Cell Placement’.
The image below shows the cell in 2d & 3d views.

B View 1, Default [Software Graphics] E@ w
Br@y- ARQIBY 0BG HLG Q-4 RBHA0WER HVLE

11.7.12.2 HORIZONTAL EDITS

1. We will make no changes but the offset values of the two elements below
(DNC_Nose_Control) represent the paved shoulder intersection location from their
parents and can be modified to adjust the nose location.
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2. We will make no changes but the nose location can be modified by selecting the
EOP_Nose element.

Line From Element: EOP_Nose
Belongs To: Entrance Ramp
Feature: Edge Of Pavement
Mo Active Profile

/| Level: DES_EDGE_OF_PAVE

3. The Ramp Lane width transition can be controlled with the following elements.

(=]
=
(=]
.
_}__ ___jnaaﬂmé‘
| —_
|
_|_________
| —_—
__i_______ .
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4. The length of the cell along the Ramp can be edited by changing the length of the
DNC_Nose_Control element shown below. This needs to be done after we look at
the ditch transition area behind the gore and we will perform this edit in the Target
Aliasing and Clipping section.

S -8 - s §

Complex Element: DNC_MNose_Control1
1 Belongs To: Entrance Ramp

) Feature: DNC
| No Active Profile
I Level: MODELING-DNC -

11.7.12.3 VERTICAL EDITS

We will not go into great detail in the steps below since this process is detailed in the Exit Ramp
exercise but we will cover the basic process.

1. The following three elements are initially profiled at -2% from the Thru Rd EOP.
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2. Superelevation information should be referenced and the following two elements should
be re-profiled with the Vertical Geometry slope projection tools based on Superelevation
and maximum rollover specifications.

3. After the EOP_Outside element shown in the step above is profiled, its profile is then
projected at a slope of 0% to the Ramp Alignment and will serve as the kick-off grade for
the Ramp Alignment which is then profiled with vertical geometry line & curve
commands to tie to the Secondary Rd. The projected profile & drawn vertical elements
are then complexed and set as the Active Profile for the Ramp Alignment.

4. The EOP_Outsidel element shown below should be profiled by projecting a slope of 0%
from the Ramp Alignment. This projected slope should then be set as the Active Profile
of the EOP_Outsidel element.

Complex Element: EOP_Qutside1 |
—_— T Belongs To: Entrance Ramp
Feature: Edge Of Pavement _
——— | Active Profile Exists —

Level: DES_EDGE_OF_PAVE
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11.7.12.4 TARGET ALIASING & CLIPPING

As noted in the vertical section above, we will not go into a lot of detail with the following

commands but we will go through the steps of applying Target Aliasing and Clipping to the ditch
transition area behind the gore.

1. Open Cross Section Model in View 3 for the ML Corridor.

—_—

[ —— Open Cross Section Mode -

2. Navigate to station 9+45.

B View 3, Cross Section [Software Graphics] - Corridor; ML Plan: ML Profile; PPML [
o< ouscom[+]> >l

354

34

334

™

324

. —::::L-T::::_i-:";i::mm

309

3. Navigate to 9+50.

B View 3, Cross Section [Software Graphics] - Corridor: ML Plan: ML Profile: PPML | = | .1

View Properties : |« « 9+50.00 R1 =] » »
357

344

33

324
3+ /) =

30+

20

We will clean this overlapping ditch area up with Parametric Constraints, Target
Aliasing, and Clipping in the next few steps.
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4. Select the Corridor Objects tool from the Corridor Modeling tools.
fll corridor Modeling H=EEaA
o il ] M S
Wil | o B2 O @
TR &

— w7 5 I —| Corridor Objects ii
R & & & X =

i

5. Select the EOP_Outsidel corridor when prompted to Locate Corridor.

Locate Corridor_La

| Civil Object: Linear Template:
EOP_Qutsidel
Templates\Cells\InterchangelJFCP
wfOGDLm

- ——Level: MODELING- -
______—-—-l-—.l._ CORRIDOR_DESIGN T

6. In the Corridor Objects dialog, select the Parametric Constraint tab and choose Add
New.

“ Corridor Objects - Linear Template: EOP_Outside1

Dlx2ax8 2%

Parametric Constraint

Constraint ... Enabled Start Station  End Station

Point Control
External Reference

Clipping Reference
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7. Add the following Parametric Constraints:

@

..f w
Lock To Start Lock To Start
Start 1+00.00 Start
LockToEnd [ Lock To End

Stop [0+75.00 Stop
Constraint Label i5h|d Slope_R | Constraint Label
Start Value [200% Start Value
Stop Value :é_g.g_ﬂ/u Stop Value

0+00.00

0+75.00

Shid Slope_G| ™

1.00%
5.00%

IID

NOTE: Slope & transition length will vary per the Ramp Alignments Superelevation and
in this example exercise, Superelevation is not taking into consideration.

8. Review the Cross-Section view at station 9+50 and you should see the shoulders now

intersect.

B View 3, Cross Section [Software Graphics] - Corridor: ML Plan: ML Profile: PPML

=)

[owrreies]7] 1« « |

9+50.00 R1

=] > »

34 .57
34.0+
33.57
33.0
32,5+
32.04
31.54
31.01 | T
30.5-

30.0+

29.54

F34.5
34.0
F33.5
r33.0
F32.5
F32.0

F31.5
F31.0
30.5
30.0

F29.5

9. Choose the Define Target Aliasing command from the Corridor Modeling tools.

ffl corridor Modeling
ol ] 5 SR
Wb |4 o B~ 8N [ @ ]
EF Bt Yy &
R & & 37 iRl
T(©)]su - - T8 T 1 Yo

Define Target Aliasing |

s
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10. Select the EOP_Outsidel corridor shown below when prompted to Locate Corridor.

| | __——borste Coridor [\ |
. —f—— _|Civil Object: Linear Template:

—— T T|EOP_Outsidel

— Templates|Cells\Interchange!JPCP

w/OGDLm

Level: MODELING-

CORRIDOR_DESIGN

| | _"h--__ |

11. Select the ML Corridor, choose Add and then select the Existing Ground Terrain
Model and choose Add. The dialog should be configured as shown below.

Target Aliasing for Corridor: Linear Template: EOP_Outsidel *
Target | <active Surfaces w
Surface or Corridar Aliases:

- - - - Cancel
Corridor - Linear Template: EOP_Qutside Add = Caorridor- ML
Corridor - Linear Template: Modeling-Seam_Li Terrain Model - Existing IR Help
<- Remove
Move Up
Move Down
[ ]Use Closest

12. Tag OK and review make View 3 (Cross-Section view) the active view by selecting it.
The Ramp has targeted the ML Corridor.

® View 3, Cross Section [Software Graphics] - Corridor: ML Plan: ML Profile: PPML | = || [B] |[s£.3]

View Properties : l« « | 9+50.00 R1 H > >

33.0 . F33.0
325 ) L32.5
32.04 /320
2154 ] _ L— = la15
31.0 /) | =17 Fat.0
305 === | — ' 130.5
000 L B
205 / 129.5
29,0 29.0
28 5 Lo8 5
28.0/ L28.0
275 " L27.5

,\\QI ,\(gjl \le IOPI 9QI fb‘:'l jﬁb‘ :\(.jl :\QI 'Q)"JI S)QI fég'l ";QI }43\ }QI :‘j”l Ebgl ﬂi:J ,"LQI :\(.-’I '\QI ‘c,JI of
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13. Scroll through the Cross Sections moving forward to station 11+40 which should be
where the ditches separate.

® View 3, Cross Section [Software Graphics] - Corridor: ML Plan: ML Profile: PPML | = | E] [s23u]

View Properties : |« =« | 11+40.00 R1 |v| >

33| /| Las
3H 1\ 31
30 /S - L\ 20
20 29
26- 28
ol / by
% / -7 ve—— VT 26
25 L5

| T | I I | | I | | I T | | | | |
AT S S W S S F H SO R S Y TS P

14. Select the DNC_Nose_Control1 element.

Complex Element: DNC_MNose_Control1
> '| Belongs To: Entrance Ramp
_l—-_i:]‘——————______ Feature: DNC
_ - Mo Active Profile
Level: MODELING-DNC

15. Invoke Civil Accudraw in Station-Offset mode and make the alignment ML Civil
Accudraw’s Origin.
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16. Select the End Station handler and move it to the ML station 11+40 utilizing Civil
Accudraw to specify the station.

——

|Station |11+40.00 R1 & | -

Elementl:lﬁq} ._______
—

17. The Ramp EOP’s were moved with this edit.
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18. Select the Add Clipping Reference command from the Corridor Modeling task.

ffl corridor Modeling
dfffies \/ VS RE
Wik |4 o [~ 2N\ [ @
EF BT WY &
R~ & W 3% 7 Il Ikl q

T © e 16 - (TR 6 1.1 Yy

AL O

‘ Add Clipping Reference i

19. Select the ML corridor when prompted to Select Corridor To Be Clipped.

|Select Corridor To Be Clipped |

Corridor: ML

Plan: ML

Profile: PPML

Level: MODELING-CORRIDOR_FINAL

20. Select the EOP_Outsidel corridor when prompted to Locate First Clipping Reference.

@

cannll |LocateFil'st Clippifig Reference |
Civil Object: Linear Template:
EOP_Outsidel
—| Templates\Cells\Interchange\JPCP |
= _|w/OGDLm
- — K Level: MODELING-
T - CORRIDOR_DESIGN i

21. Reset to clip.
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22. Navigate the Cross Section view to station 10+80 and review the ditch area that has been

cleaned.

B View 3, Cross Section [Software Graphics] - Corridor: ML Plan: ML Profile: PPML
| View Properties "‘ |1 « | 10+80.00 R1 |v| > >

364
354
344
334
324
Kin
304
28
284
271

26 - L T ——— L _ i

23. Navigate to 9+40 and you see the ML corridor shoulder and end conditions need to be

removed in from this station back through the Auxiliary Lane taper.
24. Select the Corridor Objects tool from the Corridor Modeling tools.

ffl corridor Modeling HEEA
offfe ) 51 A=

W[4 o B 2] O @[

: @3 % % +@ E ? Ezorr'dor Objects }

Rw\f:‘x\.fr‘,’k—ﬂ |">T{'|

\/ e

25. Select the ML corridor when prompted to Locate Corridor.

A . f’
- | llocate Corridor |
Corridor: ML

— — —|'F-‘Ianl"u"IL
Profile: PPML —

—— —|Level: MODELING-CORRIDOR_FINAL | r——
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26. In the Corridor Objects dialog, select the Parametric Constraint tab and choose Add
New.

B Corridor Objects - ML

Blx 2 a0 =%
i Enabled Start Station  End Station
1+85.74 R1 13+77.99 R1

Template Drop

Secondary Alignment
Key Station
Parametric Constraint
Point Control

Curve Widening

End Condition Exception
External Reference

Clipping Reference
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27. Set the following values (Ignore Stationing).
~_, Create — >

Lock To Start D

L] start 243620 R1

Lock To End ]

[ stop
Constraint Label
Start Value
Stop Value

28. Snap to the Entrance Ramp Taper for the Start Station.

e ——C {a o tation —
- 1 |<Alt> Lock To Start =

R Tl 35 20 R 1 — [ -

II [Complex Element. EOP_Aux_Lane | ——
29. Snap to the Nose for the End Station.

-7 End Station -

I~ ]<Alt>Lock To End .

— oz o e ——
— =
___l_______———————;l____ -

30. Modeling of the Ramp is complete for the terminal area.
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11.8 STORM BASIN

11.8.1 Available Cells
e Basin-200K

11.8.2 References & Direction of References
1. Bottom Outline of Basin

NOTES:

(1) Reference can be a closed Bspline Curve, MicroStation Complex, or Horizontal
Geometry Complex.

(2) Must be placed in a DGN with an Active Terrain surface.
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11.8.3 Placement

1. Open the file Storm Basin.DGN. This file contains an active terrain, a couple of
alignments, and in the North-East quadrant of the alignments, the bottom outline of a
proposed basin.

a. Verify the Default model is open in View 1 and the Default-3D model is open in
View 2

B View 1, Default o View 2 - Top, Default-3D

b. Open your references dialog and ensure the Default-3d reference is Off in View 1.
Also, turn off any reference files that contain 2d elements that lay beneath or on top
of the template graphics that will be selected as Civil Cell reference elements. (There
are none for this exercise.)

c. Close the reference dialog.
d. Zoom to the area of the Basin Bottom as shown below.

NOTE: This element was created with MicroStation’s Tools -> Curves -> Create Curves
-> Bspline By Points command and is a closed curve.

2. From the Civil Cells task group, select the Place Civil Cell icon.

b civil cells = A

Q ottt | e

3. Click the ellipsis button on the Tool Settings dialog next to the Civil Cell Name.
0 Place Civil Cell | = | &[5

Civil Cell Name
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4. Select the Basin-200K civil cell from the VDOT _Basins.dgnlib folder and click OK.

5. When prompted to Locate Reference Element ‘Bottom Outline of Basin’, select the B-
spline Curve element in View 1.

6. When prompted to Select Elements to View Alternates (Reset to Skip), right click to
reset.

Pick Civil Cell

- Connector dgnlib, Default

- T Cells_Connections with CG-6 & Sidewalk dgnlib, 00

- T Cells_Connections with CTA Shoulders & C5-4 dgnlib, T Cell
- T Cells_Connections with Paved + Graded Shoulders & C5-4.d
- T Cells_Core Defined Point Back Connections danlib, 02

- T Cells_Core Median Connections dgnlib, T Cell

- T Cells_Core Static Length Connections dgnlib, 01

- T Cells_Median Connections with CTA Shoulders & C5-4 daniit
- T Cells_Median Connections with Paved + Graded Shoulders |
-WDOT_ADA - Projected dgnlib, Seed2D

-WDOT_ADA danlib, Seed2D
-WDOT_Adjustable_Rotary danlib, Seed2D
-‘u"lDOT_Basins.dgnlih, Default

-WDOT_Drives dgnlib, Drive
-WDOT_Hwy_Bxit dgnlib, Ramp
-WDOT_Hwy_Bxit_original dgnlib, Ramp
-WDOT_Medians dgnlib, Medians

-WDOT_Medians_Comidor.dgnlib, Medians
WNNT Rrnndabm e danlih Reamdabon e

i
= -
\ Locate Reference Element: Bottom Outline of

- Basin

1
e E-spline Curve
e
" Level: Default

T —

té‘
i V..
\\ Skig).

.

s

S,

S

ML"'-—-_.._,._M'-“"'

~

] < @

Select Elements to View Alternatives (Feset to

NOTE: Direction of arrow doesn’t matter for this cell.

0K

Cancel
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7. Data Click on the View when prompted to ‘Accept Civil Cell Placement’.

The image below shows the cell in 2d & 3d views.

= || = | == | ul View 2 - Top, Default-3D [Software Graphics]

B-@% - b R ] @M 09!

B-@%- AR QREHY OB HLG

NOTE: If the terrain within the Civil Cell does not triangulate correctly upon placement
(Boundary at elevation 0), shorten the length of the linear template slightly to correct the

issue.

11.8.4 Construction Element Display

Construction class element display, which includes template/corridor graphics, construction class

elements in civil cells, etc. can be turned off to make the working area less cluttered. This is ideal
at times especially when performing horizontal geometry edits which will be discussed in the next
section. To turn off Construction class elements, you will go to View Attributes as shown below.

B View 1, Default [Software Graphics]

el ¢ -[AIR QRIS D

View Mumber: 1 - | &y Bl

I 4

() Presentation HHERS
Display Style: | (Wirefiame Dispiay) .
T ACS Triad [ FastCells
£ Background [=]Fn
=71 Boundary Display 4 Grid
Camera bq'j Level Overrides
2> Clip Back [55] Line Styles
&* Clip Front ? Line Weights
r& Clip Volume ?Markers -
1@ Constructions Ilj Patterns Q
-6~ Default Lighting 12| Tags
E Dimensions T Text
«=a | Data Fields TText Modes
X~ Displayset @ Transparency

3/5/18 Virginia Department of Transportation 11-465



GEOPAK Road 1 Chapter 11 — Civil Cells

11.8.5 Volume Edit

The bottom is initially constructed -3.5” below the existing ground at a flat elevation and
the height is controlled by the 33.333% slope up from the bottom to achieve a target
volume of 300,000. To change this slope and volume.

. .. e -
. - .,

[ Basin-200K: REC_CUT!

w, . Belongs To: Basin-200K |
.. Level MODELING-REC_FILL
- — ‘J{:‘ T‘.“'"--u..

ol A Y A A

2. Choose Properties from the context menu.

3. The Properties of this element displays:

MName Basin-200K
alid for Placement Mo

Start Point 3642569.30.318136.58.13

End Pgint J642569.30,318136.58.13
Length he7.32
Count 126
Pgint
Feature Name REC_CUT1
Feature Defimtion REC_FILL
Side Slope 33.33%
Freeboard 1.00

200000.00
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4. Change the Target Volume to 10000.

Mame Basin-200K
Yalid for Placement No
Start Point J642612.16,.318154 69,11
End Paint J642612.16,.318154 69,11
Length 265_06
Count 126
Paoint
Feature Name REC_CUT1
Feature Defimtion REC_FILL
Side Slope 3333%
Freeboard 1.00

5. Notice the size of the pond shrink in the 3d view.
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11.8.6 Pond Depth

As mentioned earlier, the pond is draped initially 3.5” below the existing ground a constant
elevation. The steps below describing changing this depth.

1. Select the REC_CUT element in View 1 (2d View) and choose Open Profile Model
from the context menu.

> b

: REC_CUT

Belongs To: Basin-200K
Features REC_CUT

Active Profile Exists

Level: MODELIMNG-REC_CUT

2. Open View 4.

View Toggles

1]2)z]4[5]6]7]2

3. Leftclick in View 4 to Open the profile model.

B View 4, Default [Software Graphics]

|Ssls:t or Open View |

4. Select the profile and change -3.5 to -4 to adjust the bottom depth.

B VYiew 4, Profile [Software Graphics] - REC_CUT

118+
116
147 6 ® 7 T - -3450
1124 i ..

1107
108+
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11.8.7 Horizontal Edits

1. Select the REC_CUT element in View 1 (2d View). Change the offset of 0.5 from the
Bottom Outline of Basin to 0.

_—

11.8.8 Template Edits

The linear template initially used in the civil cell is shown below. The context with
available linear template commands is also shown. We will discuss these commands in
the following sections.

Linear Template: Temnplates\cells\Berm
Level: MODELING-TEMPLATE_RAMGE_FINAL
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11.8.8.1 PROPERTIES
To re-direct these linear templates to different ones in the ITL.

1. Select the Linear Template handler and from the context menu choose Properties as
shown below.

. Lz"" &

2. Select the button below.

Templates\Cells\Basing..]
Horizontal Mame REC_CUT1
Description
Start Distance 0.00
End Distance 26671

3. The Pick Template dialog is invoked and shown below. The Berm Linear template used
in the Basin Civil Cell is shown below. Although we will not replace this template in this
exercise, you would choose a template from the Pick Template dialog if you wanted to
replace the given template. Refer to section 11.3.10 for the process of editing/switching
to the local template library.

Pick Termplate

=I- Chprojisupv8i2015'geopakroad roadway_designer'template_lik
+- Componerts
+- End Conditions
=8 Templates
- Cells
| B Basins

CurbRamps

i - Roundabout
. @ T-Intersection
- Misc
+)- Rural
+- Urban

oK Cancel

4. Tag Cancel (OK if you actually change the template.)
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11.8.8.2 EDIT TEMPLATE
To edit the template:

1. Select the Linear Template handler and from the context menu choose Edit Template as
shown below.

2. The Edit Template Drop dialog is invoked where you can make edits. Refer to section
11.3.10 for this process.

® ' Editing Roadway Designer Template Drop
File Edit Add Tools

Template Library: Cument Template Display oK
- F:"-proj"-—supv 8i2015 geopak road'yr Mame: | Berm | (®) Components () Constraints
j Ezlr:ﬂpg::r:sus‘ Description: | | Display Point Names
(£ End Conditions [] Display All Components
— Templates
— Cells
— Basins
E Bam
[ CurbRamps
[C7 Drives
7 Interchange
£ Medians
£ Roundabout INC _Cutl
[£1 T-ntersection
] Misc
1 Rural

Cancel

Help

Hinge DNG:Cut
] Urban DNEC Fill

£ > ;
Library  Active Template | e LR 3

Preview: T

I
3. For this exercise, choose Cancel.
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11.8.8.3 SYNCHRONIZE
To synchronize a template if modified:

1. Select Synchronize with Library as shown below which applies any changes in the
template to the linear template.

#

| Synchronize with Library

11.8.9 Cross-Section View

1. Select the Open CrossSection View command available on the Corridor Modeling task
menu.

ﬂ Corridor Modeling n=Ea

a e Vi 4 SR

SN e
il

T EwY
Flo & w7 5=l

R <i N s

‘--| Open CrossSection View l.

2. Select the ROUTE156 alignment when prompted to Locate Corridor or Alignment.

Locate Carridor or Alignment | r."_
Complex Element. ROUTET56
Feature: - 50 Scale Baselines

Active Profile Exists
Lewvel: DES_HOR_CL

\
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3. Enter O for Left Offset and left click to confirm.

T

i

i )_-:_.-

Left Offset
Left @ifzet &2

4. Enter 150 for the Right Offset and left click on the right side of ROUTE156 to confirm.

—
5. Enter 110450 for the Station and confirm with a left click.

{ Fr— Station
' ' Station

|Right Offset
RightOffszt |

i

6. Confirm the Interval of 10.

" /

Interval

' e e Interval

7. Open View 3 from MicroStations View menu.

1)2[3]4]5]e]|7]e
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8. Left Click in the drawing area of View 3.

B-@%-ARQREHY M B H LG

Select or Open View

9. Select View Properties and set to Center on Current Offsets. Also change the Vertical
Exaggeration to 5.

B View 3, Cross Section [Software Grap

QiR =
() Center Backbone

(®) Center on Cument Cffsets
Backbone Screen Width: 0.20
Vertical Exagoeration: h.00
[] Display Mull Poirts

[] Display Cut and Fill Graphics
[] Display Cut and Fill Values

10. Use the Next Station button to move to station 11+30.

B View 3, Cross Section [Software Graphics] - Complex Element: ROUTET36 EI@
[View Propertes [ ~|| | <t | 111+30.00 R1 =] > >

1££7] s
120+ 120
118+ F118
116 e F116
1147 ' T : -114
1o I - 112
110 N/ - 110
108 ! 108
106+ 106

\QI qS)I n)ﬁl 'I:an ‘JQI ‘OQI ‘\Q)I q:‘QI @QI '\QQI .\'\Bl R q?l \I_\JQI R bpl .\"_)QI .\"OQI <\QI .\%Ql

You are viewing the bottom and top of the pond. The corridor model is set to a design
stage to draw linear elements only. The surface terrain of the pond is set to contours. To
change this so you can view the pond in the cross-section view we will change the feature
of the terrain.
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11.8.10 Terrain Display

1. Select the terrain terrain model in View 2 (3d view) and select Properties from the

Context Menu.

—— ——

Terrain Model: Proposed_Contours-1-5
| Miner Contours

Elevation 1171.00ft

| Level: MODELING-DTM_DISPLA)

| p—— o
T e

2. Change the Feature Definition to Surface-Triangles.

Edge Method

Feature Name

Mone

Proposed_Contours-1-5

Proposed_Contours-1-5/«

----- & Surface-Breakli a

Contours | . @& Surface-Edit-Cc
Triangles | . & Surface-Flow-A
Triangle Vertices | & Surface-High-L
Flow &rrows | e & Suface-Holes-
Low Pgints | . & Surface-Mo-Fe:
High Points | . & Surfface-Spots

— e s IR e & Surface-Trangl ,,
Breakline - =
Boundary —
S o

3. Go to the Next Station in the Cross-Section View and you should now see the pond

which is highlighted below.

B View 3, Cross Section [Software Graphics] - Complex Element: ROUTE156 [ = (=]
I T —
1189 118
116+ 116
fF— = = -
114 ’ \ =7 114
/ \ - Y,
112+ / N == -
: I / 112
. N W E
~\ /T \
110+ N\ ff P 110
\v, J
1084 Rl 108
106 106
SR R S R RIS
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11.9 ROUNDABOUTS
11.9.1 Available Cells

e Roundabout (Circular Placed on Alignments
2D View 3D View

z
o

e Roundabout (Placed on Shape)
2D View 3D View
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11.9.2 References & Direction of References

Roundabout (Circular Placed on
Alignments)

Roundabout (Placed on Shape)

2) Positional
Reference

1) Primary

Alignment ' |\ \
! A

-

1) Roundabout
Alignment

References
1) Primary Alignment (Profiled,
Continuous through Roundabout)

2) Positional Reference or Intersecting
Road Geometry

References
1) Roundabout Alignment (Profiled)

NOTES:

(1) Primary Alignment must extend
through Roundabout and at least
through the proposed Roundabout
outside EoP’s.

(2) Positional Reference needs to cross
Primary Alignment.

(3) Direction of arrows can vary.

(4) Profile is set initially at Roundabout
Outside EoP. This can be
changed/adjusted after placement.

NOTES:

(1) CW Direction preferred but not
required.

(2) Element does not have to be
circular.

The Typical used in the Civil Cells is shown below.

Roundabout ~

Cenfer V]
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11.9.3 Placement (Basic Median Open Ended)

1. Open the file Roundabout.dgn. This file contains the following alignments:

ROUTE156

POLERUNRD

NOTE: ROUTE156 is profiled, the other two alignments aren’t.
a. Verify the Default model is open in View 1 and the Default-3D model is open in
View 2

B View 1, Default W View 2 - Tep, Default-3D

b. Open your references dialog and ensure the Default-3d reference is Off in View 1.
Also, turn off any reference files that contain 2d elements that lay beneath or on top
of the template graphics that will be selected as Civil Cell reference elements. (There
are none for this exercise.)

c. Close the reference dialog.
d. Zoom to the intersection area.

2. From the Civil Cells task group, select the Place Civil Cell icon.

L civil cells =R A

ST T T

3. Click the ellipsis button on the Tool Settings dialog next to the Civil Cell Name.

0 Place Civil Cell | = | B [z
Civil Cell Name @
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4. Select the Roundabout (Circular Placed on Alignments) civil cell from the

VDOT_Roundabouts.dgnlib folder and click OK.

Pick Civil Cell

[T Cells_Core Defined Point Back Connections.dgnlib, 02 ~
--T Cells_Core Median Connections.dgnlib, T Cell

--T Cells_Core Static Length Connections.dgnlib, 01

--T Cells_Median Connections with CTA Shoulders & CS-4.dgnlib, T C
--T Cells_Median Connections with Paved + Graded Shoulders & CS-
--VDOT_ADA.dgnIib. Default

--VDOT_Basins.dgnIib. Default

[J-VDOT_Drives.dgnlib, Drive

Q Q@

--VDOT Interchanges.dgnlib, Ramp
--VDOT Medians.dgnlib, Medians
=-VDOT_Roundabouts.dgnlib, Roundabouts

- Splitter Median

- Approach

- Splitter Island

- Splitter Island w/Curb Cut Ramp

- Bypass Lane

- Splitter Median w/Curb Cut Ramp

- Roundabout Placed on Shape

- Approach_OneWay_Entry

- Approach_OneWay_Exit .

e AT T lea o aio

PR PR I Y Y

@
W

OK

NOTE: The next two prompts may be in different order than listed in this manual.

5. When prompted to Locate Reference Element ‘Positional Reference or Intersecting Road
Geometry’, select the POLERUNRD alignment in View 1 as shown below.

ROUTE156

POLERUNRD

Locate Reference Element: Fositional

Complex Element: POLERUNRD
Feature: - 50 Scale Baselines
Level: DES_HOR_CL

Referernce or Intersecting Road Geometry (1/2)

3/5/18
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6. When prompted to Locate Reference Element ‘Primary Alignment (Profiled, Continuous
through Roundabout’, select the ROUTE156 alignment in View 1 as shown below.

ROUTE156
Locate Reference Element: Primary Alignment /

(Profiled, Continuous through Roundaboyt)f=¢

Fomere s esemee. | POLERUNRD
Active Profile Exists
Level: DES_HOR_CL

N EWRV \

7. Review the geometry being displayed.

Celect Elements to View Alternatives (Reset to
Skip)

a. If the geometry appears correct and similar to the image above, right click to reset and
move on to the next step.

b. If the geometry does not look correct, ensure the direction of arrows as shown in
section 11.9.2. Although the cells will normally adapt to references that are different
in direction than the actual cell references, you can change the direction of arrows by
hovering over the reference elements to view the directional arrows and left clicking
to change the direction.

c. If the geometry still does not appear correct, it’s highly likely that the reference
elements are not long enough or profiled long enough to accommodate the cell as it is
built. You can Right-Click through the remainder of prompts to not place the cell and
review the reference elements.
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8. Data Click on the View when prompted to ‘Accept Civil Cell Placement’.

The image below shows the cell in 2d & 3d views.

B View 1, Default [Software Graphics] EI@ L[]
- - AQRRIUBYNENSFLGE B -~ ARG MGYE

BN

11.9.4 Horizontal Edits

11.9.4.1 RADIUS

1. Do not select the inside EoP to change the radius for this Civil Cell. Select the Radius
Control line as shown below. Change this value from 70 to 80°.

Bearing of this line can also be modified if needed to determine the beginning location of
the inside EoP (normally the Roundabout alignment).
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11.9.4.2 LANE WIDTH

1. Select the EoP Outside. Change the offset from the inside EoP from -20 to -18’. Make
the edit on the opposite side of the Radius Control.

11.9.4.3 TRUCK APRON WIDTH

1. Select the EoP (Truck Apron). Change this offset from 12’ to 14’. Make the edit on the
opposite side of the Radius Control.
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11.9.4.4 ROUNDABOUT LOCATION

1. Select the Radius Control line again. The Roundabout center can be moved off the
intersection of the two alignments by selecting the handler below and moving it to another
location. We will not perform this change in this exercise.

/
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11.9.1 Construction Element Display

Construction class element display, which includes template/corridor graphics, construction class
elements in civil cells, etc. can be turned off to make the working area less cluttered. This is ideal
at times especially when performing horizontal geometry edits which will be discussed in the next
section. To turn off Construction class elements, you will go to View Attributes as shown below.

B View 1, Default [Software Graphics]

Eired 4 - [A]R RRABY O
View Number: 1 - | &y &l
() Presentation = A
Display Style: | (Wirefiame Dispiay) DI
T ACS Triad [ FastCells
£ Background [=]Fn
=71 Boundary Display 4 Grid
Camera bq'j Level Overrides
2> Clip Back [55] Line Styles
&* Clip Front ?Line".“feights
@; Clip Volume ?Markers -
1@ Constructions Ilj Patterns
-6~ Default Lighting 12| Tags
EDimensions TText
«=a | Data Fields TText Modes
X~ Displayset @ Transparency
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11.9.2 Vertical Edits

The EoP (Outside) element is the initial controlling vertical element of the Roundabout placed on
alignments. Its profile is a projected profile of 0% from the Primary Alignment. The EoP
(Inside) and EoP (Truck Apron) elements are projected slopes off this element. The Primary
Alignment, other intersecting alignments, and all the Roundabout EoP elements will generally be
adjusted to match grades at the intersections. We will go through some of these processes in the
following steps although this is highly variable for each project and edits for this exercise will be
limited.

11.9.2.1 EOP (OUTSIDE)

1. Select the EoP (Outside) element and choose Open Profile Model from the context
menu.

Belongs To: Roundabout Placed on Alignments
Feature: Edge Of Pavement

Active Profile: Start1

Level: DES_EDGE_OF PAVE

a. Open View 4.

View Toggles

1]2)3]4[5]6]7]2

-
)

b. Leftclick in View 4 to open the profile model.

B View 4, Default [Software Graphics]

Select or Open View
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2. Let’s review the initial profile.

a. The beginning/end points of t
begins/ends.

he profile are the point where the EoP (Inside)

B View 3, Profile [Software Graphics] - EoP (Outside)

B4R QIUHBE OBE|H s

125
120+

115

b. The opposite Primary Rd Inte

105+
1004
S ST S S S S S S
¥ N N ~ a1 1 h-] ] 1 LN & @ ©
rsection is opposite of the Radius Control line so in this
particular example, its approximately in the location below.
® View 3, Profile [Software Graphics] - EoP (Outside) =N ==
E-+- 4R QRUEEBEE VDL H s
125+
120
115+ e
1104 e _ U J g
105+
1004
IS S SIS S S S S
oF Q ~ ~ N £ -] ] 1 | o @ ©

c. Select the profile and choose Properties from the context menu. See the initial slope
projection here where edits can be made although we will not make any changes here

in this exercise.

Zall =GR

- (]

[Fropeies |

\ A
v

iy

0.00.110.52.0.00
End Point 615.75,110.52.0.00
Length 615.76
Delta 615.75
Feature Name Start1

Feature Definition

Edge Of Pavement

Slope 0.00%
Wertical Dffset 0.00
Profile Adjustment None

Paint Selection On Dep All

This slope can be modified or an entirely new profile drawn and made active if so

preferred.
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11.9.2.2 EOP (INSIDE)

1. Select the EoP (Inside) element and choose Open Profile Model from the context menu.

Arc: EaP (Inside)
Belongs To: Roundabout Placed on Alignments
Feature: Edge Of Pavement

Active Profile Exists
Level: DES_EDGE_OF_PAV

a. Open View 4 if not already open.

View Toggles

1]2]3)e]s5]e

-
i

g

b. Leftclick in View 4 to open the profile model.

B View 4, Default [Software Graphics]

Select or Open View
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c. Select the EoP (Inside) profile and choose Properties from the context menu.

B View 4, Profile [Software Graphics] - EoP (Inside)

E-+-ARQQRVHEEH NEIE H|=,

122
120
118
116
114~
12~

Fle o ____.

=R 5

108~
106
104
102

- v

Y,

Q“Q Qx Qx QK ®

Q&

I ool o o ol ol ol o o ol ol ol ol of
p,phcaqg}‘bﬁ'\gﬁqpbp@@@,p@@@@,p‘ ol

b

o

-

he)

-]

®

N

Ed

N

Ed

] Ed

W ow w we w W
LN

s

ol o
I

I I I I I I
S SR S

»

Ed

P

The Properties are shown below which is initially a 2% projection from the outside
EoP. This slope can be modified or an entirely new profile drawn and made active if

so preferred.

0.00.110.88.0.00
End Point 502.65.110.88.0.00
Length 502 67
DeltaX 50265

Feature Name
Feature Definition

Slope Style

Edge Of Pavement

Linear

Start Reference Distanc 0+00.00
End Reference Distanc: 5+02 65

Start Slope
End Slope
Vertical Offset

2.00%
2.00%
0.00

Slope relative to target  False
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11.9.2.3 EOP (TRUCK APRON)

1. Select the EoP (Truck Apron) element and choose Open Profile Model from the
context menu.

Arc: EoP (Truck Apron)

Belongs To: Roundabout Placed on Alignments
Feature: Edge Of Pavement

Active Profile: Start

Level: DES_EDGE_OF_PAVE

a. Open View 4 if not already open.

View Toggles

-
)

8

1]23]4

56
b. Leftclick in View 4 to open the profile model.

B View 4, Default [Software Graphics]

Select or Open View
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c. Select the EoP (Inside) profile and choose Properties from the context menu.

B View 4, Profile [Software Graphics] - EoP (Truck &pron)

E-- AR QREEE NEGH =

1254

1204

1154

Egll =R AT 4

110+ ™

105+

100+

=R ECR ==

The Properties are shown below which is initially a 3% projection from the Inside
EoP & a vertical offset of 0.33 to take in consideration the curb at the Inside EoP.
This slope & vertical offset can be modified or an entirely new profile drawn and
made active if so preferred.

Feature Name
Feature Definition

Method

(Offset

Start Distance
End Distance
Ratio

Type

Slope

Wertical Offset
Profile Adjustment

EcP (Truck Apron)
Edge Of Pavement

Single Off set
14.00

0+00.00

5+02 65

1:0

Base Geomelry

3.00%
0.33
None

Paint Selection On Dep All

Curve Stroking
Profile Stroking
Stroking Step Method
Linear Stroking

0.05
0.05
Increment
5.00

3/5/18 Virginia Department of Transportation
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11.9.2.4 INTERSECTING ALIGNMENTS

1. Select the POLERUNRD element and choose Open Profile Model from the context
menu.

Complex Element: POLERUNRD
Feature: - 50 Scale Baselines
Level: DES_HOR_CL

a. Open View 4 if not already open.

View Toggles

HEAEE

-
i

g

b. Leftclick in View 4 to open the profile model.

B View 4, Default [Software Graphics]

Select or Open View

2. Select the Vertical Geometry command Profile by Surface.

E vertical Geometry a8 =

-~
Blle]s moe-A
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3. Fill out the dialog as shown below and select POLERUNRD when prompted to Locate
First Element to Profile.

{) ProfileF.. —

Paint Selection

Profile Adjustment

Draping Opticn
Harizontal Offsets
Vertical Offsets

Range

Lock To Start
Start Distance
Lock ToEnd
End Distance

Feature
MName

Element Template

All
MNone

Triangles ™

Ky
> << x

0.00
ol

50.85

|

MNone

[Locate First Element To Profile |

Level: DES_HOR_CL

Complex Element: POLERUNRD
Feature: - 50 Scale Baselines

Right click to reset when prompted:

Complete

Locate Mext Element To Prefile -

Feset To

In View 2 (3d view) select the roundabout pavement when prompted to Locate

Reference Surface — Rest for Active Terrain Model.

‘|Level:
MODELING_ASPHALT_CONCRETE_S

URFACE_COURSE

6. Right click to reset when prompted:

7. Left click to confirm the remaining prompts and create the profile.

|L:-:§t5 Reference Surface or Reset to End |

3/5/18
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8. Choose the Profile Line Between Points command as shown below.

B View 4, Profile [Software Graphics] - POLERUNRD =
E-2-AQQRHEE NEC H s,
1204 R 1 QGuick Profile From Surface
b 2 Profile Line Between Points
118 =
. —=— 7| 3 Profile Line To Blemert
116 - s
=T = 4 Profile Line From Element
147 = -7 I"‘_\J 5 Profile Line Between Bements
127 - - |: & Profile Curve Between Poirts
110 Profile from Surface £\ 7 Profile Curve To Blement
108+ EreatEd' |#4~ 2 Profile Ciirve Fram Flement
9. Place the profile line from start point to end point of the profile from surface line just
created.
 View 4, Profile [Software Graphics] - POLERUNRD =
| i~
B AR QREE E ORI
113 -
124 -7 S-*Dpe

B - 60
111 Lengfm iﬁ

1Erter End Paint |
110+ Length 4y

Active Profile:

108+ Type: Surface Profile - Asphalt Concrete Surface
Course

Level:

108 MODELING_ASPHALT_CONCRETE_SURFAC
E_COURSE
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10. Select this line just placed, select the Trim/Extend handler and extend this line to
approximately 201+50.

B View 4, Profile [Software Graphics] - POLERUNRD

G-t~ AR QREEE DI

110 o)
1154 o -
+N =7
114 O—_—"
_ O
1134 =77 Nw
12~ _18.
1H S22 Togw
-
11. Place the next line as shown below (Approximate).
B View 4, Profile [Software Graphics] - POLERUMRD == |&
L L = o
@ 2R K U EE MBS | 57 Y
126+
124
122
120 T
118- ) |Ert5r End Point |
115_ Lergtl' "
114
1124
110
108+
NN NN NN NN W N N _N W _N W ] RUIPCY JPCURPCN B BN BN Y BN
R EEE R EC N E X
Qﬁ" RS ,ﬁﬁkﬁ%ﬁf@ﬂ %bpﬁfcaﬁmx%ﬁg@%ﬂﬁg@@,@rﬁx@ “a“b;ﬁ;ﬁ x@“’b‘xﬁﬁﬁ,‘@g@ﬁxb‘i;b“ﬁ,@
PO AL
S S B S A A D AT G S S S AP D A S oS
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12. Place the next line as shown below (Approximate).

B View 4, Profile [Software Graphics] - POLERUNRD =n E= <"
P . Cl
B AR RVEHEE OEIn H
126+
124~
1224
120+ :
|Ertsr End Point |

118 Length | L1
116 Profile: I
1144 Type: Surface Profile

L. Level: SURVEY_DTM_DISPLAY
1124
110+
108+

QN @ & QN @ QN o @ ol QN o QN o @b o QN QN o QN o N QN o QN

o"%ﬁ-\”@\"r&m“bp«“%Qm“q’gm"@m"@m“bquﬁﬁfb"%ﬁfb"@@ﬂ?b“bpf:-”ro()fb"@ “&u’q’qﬁ“@ ”%ﬁb-"%ﬁﬁ“%ﬁbﬂg‘:‘bpb“%ﬁb"@

D S D D S B A S A D S P S A D A S A | oS

13. Select the following command and place two 100 vertical curves as shown below.

B View 4, Profile [Software Graphics] - POLERUNRD = Ecl
I 5 1 . = : -
E-2- AR QK BEHE "B H A
135+ {= 1 Quick Profile From Surface
130 |_ 2 Profile Line Between Points
125 i 2 Profile Line To Element
1204 = 4 Profile Line From Element
115 IL 5 Profile Line Between Elements
| |: 6 Profile Curve Between Points
110+
£ 1 Prafile Curve To Blement
1057 @ & Profile Curve From Element
100+ é 5 Profile Curve Between Elements
Q_h‘J (}Q-\I Q.QN Q_h‘] Qq:d QQ:‘J Q_"“] {)QH QQ_"J QQ_"] {}QN Qq:d (}Q_’\] QQ_"J . E 0 Profile Complesx By Elements
A S M S S S L~ S S S S S S S :
of” o o NN Qs qf aX aX w¥ QP‘“ o & o @ l‘i\'c_j 3 Profile Complex By VPI
SIS S S S S SR S M S S S S S S P
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14. Select the following command and Complex the profile.

B View 4, Profile [Software Graphics] - POLERUMRD

e ‘

135 | 1 Quick Profile From Surface
130 I“_\ 2 Profile Line Between Points
1254 -‘2 3 Profile Line To Bement
1904 S 4 Profile Line From Element
115 L 5 Profile Line Between Elements
|- I: & Profile Curve Between Points
1104
Q 7 Profile Curve To Element
1057 @ 8 Profile Curve From Element
1004 é 9 Profile Curve Between Elements
Q_\I q_-\l Q_'\J Q_\I Q_\J Q_'\l q_-\l Q_\I Q_'\l Q_'\I Q_'\l Q_'\l Q_'\J Q_'\l . |~ |0 Profile Complex By Elements
x‘j(} KQ'Q lbg » Q x‘b‘b HQQ ;;;} :QQ th ;é) ubg :chQ x‘j‘b EQQ x“- Q PI‘O‘H CD | VP|
R T MM S S S S Q@‘w— te Complex By
SR L e O Y N - S ) o Pl i I

B View 4, Profile [Software Graphics] - POLERUNRD

nmre o L A T

[o[® =]

B9 AR QVEHBEE OBD G|~

1£8
122+
120- o —
118 _____--—F"{j,.:.-v-:-: — b
1159 T Methos
1147 R Maximum Gap
12 | -
110+ ) Locate First Element TS had
1nR- Profile: Name
106 Level: DES HOR_CL Element Template |MNone v
104+ i
Q_\JQ_NJQ_\IQ_\IQ:Q_MQ‘MQ_\IQ_NJQNQ_\JQ_NJQ‘\JQ_\JQNQ_\IQ_\I P\lq_'\lq_'\lq}l &JQ"\J'\IP\JQ_NJQ_
S A T s e e T e s e i s e s e S e s e
PP PP S S D S D S (T P S o T D o S P

15. Make this profile active.

B View 4, Profile [Software Graphics] - POLERUMNRD

120+

115+

110+

B ARQQRNHER OELH

We will place an approach civil cell later in the Approach section of this guide.
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11.9.2.5 PROFILE INTERSECTION TOOL

1. Select the EoP (Outside) element and choose Open Profile Model from the context
menu.

Belongs To: Roundabout Placed on Alignments
Feature: Edge Of Pavement

Active Profile: Start1

Level: DES_EDGE_OF_PAVE

a. Open View 4.

View Toggles

1]2)3]4[5]6]7]2

b. Leftclick in View 4 to open the profile model.

B View 4, Default [Software Graphics]

2@ AR QREHY O HInH %

|Ssls:t or Open View |

2. Bump the Weight up to 10 on MicroStation’s Attributes dialog.

ﬂv_-"ﬂv

5‘7.:-" L=

Default - 0 -

3. Select the Profile Intersection Point Vertical Geometry command.

BH vertical Geometry EE = A

HB |55 b b [ [0 v

M
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a. Locate the EoP (Outside) element when prompted to Locate Element to Show
Intersection.

kgcatallement to Show Intersection

Arc: EoP (Qutside)

Belongs To: Roundabout Placed on
Alignments

Feature: Edge Of Pavement
Active Profile: Start1

Level: DES_EDGE_OF_PAVE

b. Leftclick the ROUTE156 alignment close to the northern intersection with the
Roundabout when prompted to Locate Element Which Intersects.

LocstE ElEfment VWhich Intersects
- .-

Complex Element: ROUTE 156
Feature: - 50 Scale Baselines

Active Profile Exists -l
Level: DES_HOR_CL

c. Leftclick ROUTEL56 close to the southern intersection with the Roundabout when
prompted to Locate Element Which Intersects — Reset To Complete.

Locate Element For Next Intersection -
Reset To Complete

Complex Element: ROUTE156
Feature: - 50 Scale Baselines
Active Profile Exists

Level: DES_HOR_CL

i
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d. Left click POLERUNRD when prompted to Locate Element Which Intersects — Reset
To Complete.

Locate Element For Next Intersection -
Reset To Complete
Complex Element: POLERUNRD

Feature: - 50 Scale Baselines
Level: DES_HOR_CL

e. Reset to end.

f. Review the profile and make sure the profile passes through these points.

B View 4, Profile [Software Graphics] - EoP (Outside)

1184
1164
114
1124
110+
108
106+
1044

11.9.3 Template Edits

The template used in the Roundabout Civil Cells is highlighted below and contained
within a corridor. We will show the various tools in this section available for use and
related to Linear and Surface Templates but no changes will be made in this exercise and
you would need to refer to section 11.3.10 for examples of actually making edits.
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11.9.3.1 TEMPLATE

The template used in the Roundabout Civil Cell has no elements (C&G, SW, End Conditions)
outside of the EoP (Outside) because most of this area would have to be turned off or clipped due
to Approach overlap. Section 11.10.8 shows the process of adding a linear to the Rotary in
areas between the approach ties (If needed).

1. Selected in Plan View.

Interval 5.00

Template Name Templates\Cells\Roundabout\Circular

Horizontal Mame

Description
Start Station 0+00.00
End Station 4+39.82

2. Template used.
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11.9.3.2 PROPERTIES
To re-direct this linear template to a different one in the ITL.

1. Select the Linear Template handler and from the context menu choose Properties as
shown below.

2. Select the button below.

Interval 5.00
Templates\Cells\Round.]
Harizontal Mame

Description

Start Station 0-+00.00

End Station 4+39.82

3. The Pick Template dialog is invoked and shown below. The Linear template used in the
Roundabout cell is shown below. Although we will not replace this template in this
exercise, you would choose a template from the Pick Template dialog if you wanted to
replace the given template.

Pick Template

Asphalt Concrete w/ Agg Base w/ CG-6 w/Pave ~

- Asphalt Concrete w/ Agg Base w/ CG-6 w/Pave w/Over
Asphalt Concrete w/ Agg Base w/ CG-7

- Asphalt Concrete w/ Agg Base w/ CG-7 w/Outside Trucl
Asphalt Concrete w/ Agg Base w/ CG-7 w/Pave

- Asphalt Concrete w/ Agg Base w/ CG-7 w/Pave w/Over
CG-2

- CG-6 w/AGG

- Circular w/Qutside Curb

MC-1 w/AGG

- Raised Median - Paved Linear MC-1

Raised Median - Paved Surface

- Surface - CRCw/ Agg Base-1Ln

Surface-Asphalt Concrete wf Agg Base

- SW Drop

T-Intersection

-Misc

- Rural

- Rural w/ LOC

-i—--Urban

RTY

oK Cancel
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4. Tag Cancel (OK if you actually change the template.)

11.9.3.3 EDIT TEMPLATE
To edit the template:

1. Select the Linear Template handler and from the context menu choose Edit Template as
shown below.

2. The Edit Template Drop dialog is invoked where you can make edits. Refer to section
11.3.10 for this process.

3. For this exercise, choose Cancel.

11.9.3.4 SYNCHRONIZE
To synchronize a template if modified:

1. Select Synchronize with Library as shown below which applies any changes in the
template to the linear template.
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11.9.3.5 POINT CONTROLS

The corridor within the template is preset with two point controls which follow both vertically
the EoP (Outside) & EoP (Truck Apron). We will review these in the steps below.

1. Select Corridor Objects from the Corridor Modeling task menu.

tf corridor Modeling

i ) S A

AN

-~

2. Select the Roundabout corridor when prompted to Locate Corridor.

Locate Corridor

Profile:

CDrrid‘or: Roundabout
Plan: EoP (Inside)

Level: MODELING-
CORRIDOR_DESIGN

3. Select Point Control to review the point controls and then choose Close without making
any changes for thjs exercise.
B Corridor Objects - Roundabout - O x
Template Drop x © 4 PointControl ~
Control Descrip...  Mode Control Type Use ... Priorty  Start Station End Station
Secondary Alignment - Enabled
. ~ |ACSC_T_EP_RT |Bath Linear Geometry False 1 0+00.00 4+35.82 Control Description Im
Key Station ACSC_T EP_LT |Both  LinearGeometry | Fake |1 0+00.00 4:39.82
Mode Bath ~
Parametric Constraint
Curve \widening Plan Element EoP (Truck Apron) v
End Condition Exception Profile Element Start ~
Use as Secondary 0O
External Reference Alignment
Clipping Reference Priority 1
Haorizontal Start Offset 0.00
Horizontal Stop Offset 0.00
Wertical Start Offset 0.00
of2 b M Wertical Stop Offset 0.00
Close
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11.9.3.6 SURFACE TEMPLATE

The only Surface Template in the Roundabout Civil Cells is in the island area.
Commands available for Surface Template edits from the context menu are shown below
and match the Linear Template commands described in the sections directly above with
the exception of Delete Template.

NOTE: We’ll just go through Properties here to show what Surface template is used by
default in the Roundabout Civil Cells. Refer to section 11.3.10 for actual template edit
steps.

1. Select the Surface Template in the 3d view.
2. From the Context menu, choose Properties.

4. From the Properties menu, select the button below.

Templates\Cells\Rpund.]

Create Linear Features True
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5. The Pick Template dialog is invoked and shown below. The Surface template used in
the Urban Drive Civil Cell is shown below. Although we will not replace this template in
this exercise, you would choose the template from the Pick Template dialog if you
wanted to replace the given template.

Pick Template

= Cvprojhsupy 82015 geopalroadvyoadway_designertemplate _lik
-- Componerts
-- End Conditions
El--TempIates
- Cells
[l Basins
- CurbRamps
-- Drives
-- Interchange
-- Medians
E| Roundabout
E----(:in:l.llar_L
- Circular_R
- T-Intersection
[ Misc
[~ Rural
[~ Urban

OK Cancel

6. Tag Cancel (OK if you were to actually change the template.)
11.9.4 Other Cells — Roundabout (Placed on Shape)

11.9.4.1 OVERVIEW

The other roundabout Civil Cell available is the Roundabout (Placed on Shape) Civil Cell.
This Civil Cell is basically the same as Roundabout (Placed on Alignments) with the exception it
has only one reference and that is a profiled. closed element created with Horizontal Geometry
commands. The element can be circular or non-circular. The sections above can be utilized for
edits, templates, etc. of this cell.
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11.10 ROUNDABOUT APPROACHES
11.10.1 Available Cells

e Approaches

2D View

k :

3D View

ﬁproach

T//

R

P

Approach_OneWay_Entry

};

NS

Approach_OneWay_Exit
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e Splitter Island

2D View

SRR
S |

3D View

0% S oe g T L
e

I —

e Splitter Median

2D View

i) e e i
= o e e S S ! e e | | e i
T
L Ll

o Splitter Island w/Curb Cut Ramp

3D View

3/5/18
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o Splitter Median w/Curb Cut Ramp
3D View
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11.10.2 References & Direction of References

Approaches

Splitter Median & Island

3

2 4

See Section 11.10.11

References
1) Approach Alignment (Profiled Min.
125"
2) Roundabout EoP Outside (Profiled)
3) Roundabout EoP Inside (Profiled)

4) Length Control - Data Point along
Approach Alignment (within Profile
Limits, Min. 125' from Roundabout
EoP)

5) Data Point @ Roundabout EoP
Outside/Approach Alignment
Intersection

6) Data Point @ Roundabout EoP
Inside/Approach Alignment
Intersection

NOTES:

(1) Approach Alignment can go through
Roundabout or stop at either Inside or
Outside EoP.

(2) Order of Reference prompts may be
different than shown here.

(3) Median or splitter island is added as a

separate process.

3/5/18
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11.10.3 Placement (Approach)

1. Open the file Roundabout-Approach.dgn. This file contains the alignments shown in
the image below, corridors created for ROUTE156 & POLERUNRD, and a roundabout
civil cell placed at the intersection.

\\\\ ROUTEA86

POLERUNRD

NOTE: Alignment NEWRD is not profiled.

a. Verify the Default model is open in View 1 and the Default-3D model is open in
View 2

B VYiew 1, Default il View 2 - Top, Default-3D

b. Open your references dialog and ensure the Default-3d reference is Off in View 1.
Also, turn off any reference files that contain 2d elements that lay beneath or on top
of the template graphics that will be selected as Civil Cell reference elements. (There
are none for this exercise.)

c. Close the reference dialog.
d. Zoom to the intersection area.

2. From the Civil Cells task group, select the Place Civil Cell icon.

- civil cells =R A

Q stfefelth - 2
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3. Click the ellipsis button on the Tool Settings dialog next to the Civil Cell Name.
0 Place Civil Cell | = | &[5

Civil Cell Name

4. Select the Approach civil cell from the VDOT_Roundabouts.dgnlib folder and click
OK.

Pick Civil Cell *

- T Cells_Core Median Connections dgnlib, T Cell ~ @{ E{ [a)
- T Cells_Core Static Length Connections danlib, 01

- T Cells_Median Connections with CTA Shoulders & C5-4 dgnlit

- T Cells_Median Connections with Paved + Graded Shoulders {

- WVDOT_ADA - Projected.dgnlib, Seed2D

- WDOT_ADA danlib, Seed2D

- VDOT_Adjustable _Rotary danlib, Seed2D

- VDOT_Basins . danlib, Default
- VDOT_Drives.dgnlib, Drive &
- VDOT_Hwy_Bxt dgnlib, Ramp

-‘-‘-\-—_"\—\_._

- VDOT_Hwy_Bxit_original .dgnlib, Ramp

- VDOT_Medians.dgnlib, Medians

- WDOT_Medians_Comidor.dgnlib, Medians

- WDOT_Roundabouts dgnlib, Roundabouts
i Roundabout {Placed on on Mlignmerts)

][] [ [ [ [ [ e [ e[ oo ) [ - ) )

Roundabout (Placed on Shape)

OK Cancel

NOTE: The next five prompts may be in different order than listed in this manual.

5. When prompted to Locate Reference Element ‘Roundabout EoP Outside (Profiled),
select the Roundabout Outside EoP in View 1 as shown below.

[Locate Reference Element: Roundabout EcP
Outside [Profiled) (3/5)

Arc: EoP (Outside)

Belongs To: Roundabout (Placed on on
Alignments)

Festure: Edge Of Pavement

Active Profile: Startl

Level: DES_EDGE_OF_PAVE
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6. When prompted to Locate Point ‘Data Point @ Roundabout EoP Outside/Approach
Alignment Intersection’, Snap & then Left Click at the intersection of the ROUTE156
alignment and the Roundabout Outside EoP.

=)
- - E——
Locate Point: Data Point @ Roundabout EoP
QOutside / Approach Alignment Intersection (2/6)
Arc: EoP (Outside)
Belongs To: Roundabout (Placed on on
Alignments)
Feature: Edge Of Pavement
Active Profile: Start1
Level: DES_EDGE_OF_PAVE

7. When prompted to Locate Point ‘Data Point @ Roundabout EoP Inside/Approach
Alignment Intersection’, Snap & then Left Click at the intersection of the ROUTE156
alignment and the Roundabout Inside EoP.

\

o
1 - —
Locate Point: Data Point @ Roundabout EoP
Inside / Approach Alignment Intersection (3/6)
Complex Element: ROUTE156
Feature: - 50 Scale Baselines
Active Profile Exists
Level: DES_ HOR_CL
7

8. When prompted to Locate Point ‘Length Control - Data Point along Approach Alignment
(within Profile Limits, Min. 125' from Roundabout EoP)’, Left click in the area below
(approximate).

ROUTE156

POLERUNRD

NEWRD

K

Locate Point: Length Contral - Data Point along
\ 1 Approach Alignment (witin Profile Limits, Min.
1 125" from Roundabout EoF) (4/5)
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9. When prompted to Locate Reference Element ‘Roundabout EoP Inside (Profiled), select
the Roundabout Inside EoP in View 1 as shown below.

tocata Reference Element: Roundabout EoP
| Inside [Profiled) (2/5)

Arc: EoP (Inside)

Belongs To: Roundabout (Flaced on on
Alignments)

Feature: Edge Of Pavement

Active Profile Exists

Level: DES_EDGE_OF_PAVE
X

10. When prompted to Locate Reference Element ‘Approach Alignment (Profiled Min. 125')’,
select the ROUTE156 alignment in View 1 as shown below.

NEWRD

Locate Reference Element: Approach Alignment
(Profiled Min. 1257 (1/5)

Complex Element: ROUTET1E6

Feature: - 50 Scale Baselines

Active Profile Exists

i |Level: DES_HOR_CL
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11. Review the geometry being displayed.

Select Elements to View Alternatives
(Reset to Skip)

a. If the geometry appears correct and similar to the image above, right click to reset and
move on to the next step.

b. If the geometry does not look correct, ensure the direction of arrows as shown in
section 11.10.2. Although the cells will normally adapt to references that are
different in direction than the actual cell references, you can change the direction of
arrows by hovering over the reference elements to view the directional arrows and
left clicking to change the direction.

c. If the geometry still does not appear correct, it’s highly likely that the reference
elements are not long enough or profiled long enough to accommodate the cell as it is
built. You can Right-Click through the remainder of prompts to not place the cell and
review the reference elements.
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12. Left Click on the View when prompted to ‘Accept Civil Cell Placement’. The cell is

placed.

The image below shows the cell in 2d & 3d views.

[ = || =] || &3

Bl AR QRIEHY NDLF LG
ROUTE156

POLERU

= —aml

\

ul View 2 - Top, Default-3D [Software Graphics]

B-@- AR RRNHQOWEDSH V.

NOTE: The outside EoP’s are the normal Edge of Pavement feature and used for edits.
The inside (or median) EoP’s (profiled) have underlying DNC features (not profiled)
which are used for Horizontal edits. We will discuss the type of horizontal edits which

can be made in the next section.

3/5/18
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11.10.1 Construction Element Display

Construction class element display, which includes template/corridor graphics, construction class
elements in civil cells, etc. can be turned off to make the working area less cluttered. This is ideal
at times especially when performing horizontal geometry edits which will be discussed in the next
section. To turn off Construction class elements, you will go to View Attributes as shown below.

B View 1, Default [Software Graphics]

e - AR Q RIEHS O
View Number: 1 2y B
() Presentation HHEES
Display Style: | (Wirsframe Disploy) R
T ACS Triad [ Fast Cells
1 Background FiII
51 Boundary Display o Grid
Camera &) Level Overrides
> Clip Back 2= Line Styles
Clip Front ?Line\*ﬁeights
@, Clip Violume TMarkers -
1 Constructions I_‘, Fatterns o
“¢i- Default Lighting 0| Tags
E‘ Dimensions T Text
|ove | Dt Fields 4 Text Nodes
X' Displayset ) Transparency

1. Turn off for Horizontal & Vertical Geometry Edits.

11.10.2 Horizontal Edits

The following steps will take you through the horizontal edits of the approach. Edits made will
affect other elements and it is highly possible you will run into situations that are not
geometrically feasible with the pre-set values of arcs, angles, etc. In situations where edits cause
unsolvable conditions with other edits, the geometry will display as dashed red as shown below.

The solution is to UNDO the edit and make changes to the geometry so the edits are
geometrically feasible.
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11.10.2.1 LANE WIDTH & EOP’S

1. Change the lane width at the entrance/exit areas from 18 to 24’ by selecting the
perpendicular lines shown below and making the graphical edits.
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2. Change the median EoP offset (DNC_Horizontal_Edit_*) each side of the ROUTE156
alignment of the approach cell from 2’ to 7.5’. You may have to reset to select the
DNC_Horizontlal_Edit elements because there are two DNC elements on top of each
other.

3. Select the Qutside EoP in the Civil Cell and change this from 12 to -24°.
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4. Select the outside EoP at the roundabout entrance and review. The change in lane width
geometry has really reduced the radius at the entry.

[ —

Let’s increase the back transition arc of this 2-center curve from a 300’ radius to 400’
and shorten the length of the back transition element. To perform this, choose Properties

from the context menu.

=
= - G
-
-
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5. Change the radius from 300’ to 400’ and change the length from 75’ to 60°.

Feature Mame
Feature Defimtion

Curve Stroking
Profile Stroking

Stroking Step Method

Linear Stroking

Faa

Through Point

300352
Edge Of Pavement

0.05

0.05
Increment
10.00

3642694 029731795

Type

Method
Radius
Length

Curve
Length
400.00
60.00

Quick Transition Metho Parabolic

Method

Type

—

Method

Radius

Back Offzet
Ahead Offset
Trim'\Extend

None
None
None
51.69
0.00

0.00
Back

Review the improvement.
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6. Change the width of the opposite Outside EoP from 12 to 24°.

7. Select the 2-center curve at the roundabout exit and review the geometry.

)\\\\_

Let’s improve this exit area.

300,04

8. Change the radius from 300’ to 500°.

\

11-521
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9. To improve this exit area even more, we can adjust the tangent that ties to the roundabout
inside EoP. Select this tangent as shown below.

\\

10. Hover over the handler located at the ROUTE156 alignment/roundabout outside EoP
intersection and you will notice it says Move Point.

\ I

Move Point
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11. Left click and the element begins moving and then left click at the approximate location
below to complete the move.

Move To
Point

Elements being
affected as well

12. Review the geometry again. Your values may be slightly different than the ones shown
below because the move-to point differed slightly.

-1 —
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13. Select the inside EoP (DNC_Horizontal _Edit_* element) of the roundabout entrance and
choose Properties from the context menu. Do not make changes for this exercise but
edits can be made to this and the opposite inside EoP as shown below. These elements
control the location to the Outside EoP. There is an underlying element so you may have
to reset to select the correct element.

3642683.67.317905 55,

End Paint 3642671.70.317993.51,
Length 90.25
Total Length 90.25
Arc Sweep Angle  -1728"33"
Arc Tangent 768
Total Tangent 58.61
Arc Deflection -17°28'33"

Total Deflection -42°1'63"

Start Direction N23°32'33"W

End Direction N18°29"19"E

Feature Name DNC_Horizontal _Edit |
Feature Definition DNC_Geom

Type Curve
Method Length
Radius 175.00
Length 75.00
Method None
Type None
Method None
Radius 50.00
Back Offset 0.00
Ahead Offset 0.00
Trim'\Extend Both

11.10.2.2 LENGTH

Length of the approach is controlled with the DNC_CL. This edit is discussed in section
11.10.6.
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11.10.3 Vertical Edits

The EoP (Outside) elements are profiled at a -2% slope initially off the CL profile. The 2-center
arcs on the outside are initially profiled with the Quick Profile Transition command. The Median
EoP’s are profiled from the pavement surface.

11.10.3.1 EOP (OUTSIDE)

1. Select the EoP (Outside) element and choose Properties.

2. View the editable slope is shown below.

3642713.91.317895.74,
End Paint 3642744.32.317813.95,
Length 8728

Feature Name EoP_L1
Feature Definition Edge Of Pavement

Slope -2.00%
Vertical Offset 0.00
Profile Adjustment MNone
Point Selection On [ All

— —

Start Point [] 3642713.9121.317¢
End Point [] 3642744 3205.317¢
Start Distance |:|
End Distance |:|
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3. Select the EoP (Outside) element again and from the context menu, choose Open Profile
Model.

a. Open View 4,

View Toggles

1]2)3]4[5]6]7]2

b. Leftclick in View 4 to open the profile model.

B View 4, Default [Software Graphics]

2@ AR QREHY O HInH %

|Ssls:t or Open View |

c. Select the Vertical Geometry command Project By Variable Slope From Element.

E vertical Geometry iR =M

. HB 55 Lo b (B D 0 A

LI Zala J AN
E | &) &
R v A P Do I [

TEL LR [ S 12 Y
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d. Set the dialog as shown below.
© Profile At Slope To Eleme...  — w
Slope Style ||Jnear e |
Slope Relative To Target [ ]
Start Slope |-4.I}D?'; |
End Slope |-2.00% |
Vertical Offset |0.00 |
Range ~
Lock To Start ]
[ Start Distance [0.00 |
Lock To End ]
[] End Distance |565.49 |
Feature L]
Name | |
Element Template |Nn:-ne o |
e. Left Click to confirm the Slope Style of Linear.
f. Select the Outside EoP when prompted to Locate Element To Profile.
[Locate Plan Element To Profile |
Complex Element: EoP_L1
Interval
Belongs To: Approach
Feature: Edge Of Pavement
Active Profile Exists
Level: DES_EDGE_OF_PAVE
__-H
3/5/18 Virginia Department of Transportation 11-527
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g. Select ROUTE156 when prompted to Locate Reference Element.

\ ——
|
Lpcate Reference Element \_\\\____
Complex Element: ROUTE156

Feature: - 50 Scale Baselines
Active Profile Exists
Level: DES_HOR_CL —\

h. Snap & left click to the start of the Outside EoP when prompted for the Start
Distance.

\&; ad

% - — _

Start Distance - <Alt= LDCk:_DEtﬂIT —
P Range:Start Distance | [ECNIRRE— |

Complex Element: EoP_L1
Interval

Belongs To: Approach

Feature: Edge Of Pavement
Active Profile Exists

Level: DES_EDGE_OF_PAVE

.

i. Key in 109+50, hit enter on your keyboard to lock the value, and left click to confirm

when prompted for the End Distance.

I
i’
¢ [End Distance - <Alt> Lock To End
I
*~_|Range:End Distance | [ERIz1] &
]

J. Confirm the remaining prompts to create the profile.

3/5/18 Virginia Department of Transportation
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k. Review the profile. We will not make this new profile the active profile for this
exercise but this shows the process of re-profiling this element. The 2-center arc part
of the outside EoP would be automatically updated to adjust to this new profile if it
was made active. The median EoP would also be automatically adjusted.

B View 4, Profile [Software Graphics] - 900349

- ARQRQVHEBER NHE H| e

113

112

1115

1104 T—_—_——_,._:EE_‘__‘_‘_:ETJ |,:_((} @ /v % ><. ___;' -
109- —
1087 [ Set As Active Profile |

4. Select the 2-center arc part of the Outside EoP and from the context menu, choose Open

Profile Model.

g
TEHE % 4
o

3/5/18

Virginia Department of Transportation

11-529



GEOPAK Road 1 Chapter 11 — Civil Cells

5. Leftclick in View 4 when prompted to Select or Open View. This profile is shown
below. You can re-draw or project slopes as needed but the two Tie points shown below
should be a part of any new profile.

® View 4, Profile [Software Graphics] - 900352 == EcR
E-+-AQRRRRHEE NG H =
115-

114+

Outside EoP Parallel

1134
: Roundabout Tie Point
1124
1114

110+

108+

11.10.3.2 EOP (INSIDE)

As mentioned earlier, the inside EoP’s (DNC_Island_Control_*) are profiled from the
pavement surface terrain of the Civil Cell. This profile is automatically updated with any
changes to the Outside EoP or alignment profiles. You do have the option to project
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11.10.4 Template Edits

The linear templates (four) used in the Roundabout Approach Civil Cell are highlighted
below. These are all placed on the outside EoP elements. We will show the various tools
in this section available for use and related to Linear Templates but no changes will be
made in this exercise and you would need to refer to section 11.3.10 for examples of
actually making edits.

NOTE: Unlike many Civil Cells, there are no Surface Templates in the Approach Civil
Cell and there are a couple of reasons for this:

1. To easily switch to overlay templates.

2. To allow clipping for the addition of splitter islands.

11.10.4.2 LINEAR TEMPLATE

1. Selected in Plan View.

TemplatesCells"Roundabout* Asphalt Concrete w./ Agg Base w/ CG-6 w/Pave I

Haorizontal Name 900352
Description

Start Station 0+00.00
End Station 1+23.08
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2. Template used.

3. Templates Available:

=]Roundabout

»= Asphalt Concrete wf Agg Base wf CG-6

»= Asphalt Concrete wf Agg Base wf CG-bw/QOutside TruckApron
== Asphalt Concrete wf Agg Base w/ CG-6 w/Pave

»= Asphalt Concrete wf Agg Base wf CG-6 w/Pave w/Overlay

= Asphalt Concrete wf Agg Base w/ CG-7

»= Asphalt Concrete wf Agg Base w/ CG-7 w/Outside Truckﬁpmn
»= Asphalt Concrete wf Agg Base wf CG-7w/Pave

»=_Asphalt Concrete wf Agg Base wf CG-7w/Pave w/Overlay

11.10.4.3 PROPERTIES
To re-direct this linear template to a different one in the ITL.

1. Select the Linear Template handler and from the context menu choose Properties as
shown below.

) B e
I‘" J
. 4

F \‘ -
- “amo| Properties

| e
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2. Select the button below.

Templates\Cells\Round_,
Harizantal Mame 900352
Description
Start Station 0+00.00
End Station 1+23.08

3. The Pick Template dialog is invoked and shown below. The Linear template used in the
Roundabout Approach cell is shown below. Although we will not replace this template in
this exercise, you would choose a different template from the Pick Template dialog if
you wanted to replace the given template.

Pick Template

- Templates ~
-1 Cells
+)- Basins
+- CurbRamps
+- Drives
+)- Interchange
+- Medians
=J- Roundabout
: Asphalt Concrete w./ Agg Base w/ CG-6
i CG-6 w/AGG
i Circular_L
i Circular_R
Raized Median - Paved Suface
: ‘... Suface-Asphalt Concrete w/ Agg Base
+- T-ntersection
+- Misc
+- Rural
+- Urban

oK Cancel

4. Tag Cancel (OK if you actually change the template.)

3/5/18 Virginia Department of Transportation 11-533



GEOPAK Road 1 Chapter 11 — Civil Cells

11.10.4.4 EDIT TEMPLATE
To edit the template:

1. Select the Linear Template handler and from the context menu choose Edit Template as
shown below.

= i ol

-I Edit Ternplate Drop

| | N

2. The Edit Template Drop dialog is invoked where you can make edits. Refer to section
11.3.10 for this process.

3. For this exercise, choose Cancel.

11.10.4.5 SYNCHRONIZE
To synchronize a template if modified:

1. Select Synchronize with Library as shown below which applies any changes in the
template to the linear template.

#
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11.10.4.6 POINT CONTROLS
Each linear template has a point control as shown below:

B Corridor Objects - Linear Template: 900352 — O >
Parametric C ‘OX% 0% 8 4 | PointControl ~
Enabled Cortrol Descrip Mode Contral Type Use Priority ~ Start Station End Station Enabled =
== ACSC_T_CL Both | Linear Geome False 1 0+00.00 03895
g WCSC_T_CI ot inear Geometry alse 8 35 Control Description ACSC T CL
External Reference —
Mode Both
Clipping Reference
Control Type Linear Geometry
Point ACSC_T_CL [«
Plan Element DNC_PNT_CTRL_L ~
Profile Element
Use as Secondary Alignment
Priority

Horizental Start Offset
Horizontal Stop Offset
Wertical Start Offset

=103
3
5
=
E
]

! g ’I Vertical Stop Offset

These target either DNC_PNT_CTRL_L or DNC_PNT_CTRL_R. These are elements that trace
part of the roundabout edge and then the Approach al i_gnment. They are highlighted below:

' - i
']
— . —a TSR e . 7
2 == e .j'éP;j %Q
—
— —
Complex Element: DMNC_PMNT_CTRLR §--—— —
Feature: DMNC i
Active Profile: POLERUMRD i
Level: MODELING-DMNC --""—_—
o — T - :- B — ]
N 7] ]
f —
—_ &/ [
- 8 KT ST - S 5 "
i == oI ECO > s é‘j;? = Q
Complex Element: DNC_PNT_CTRL_L |- & e
Feature: DNC |
Active Profile: POLERUNRD i
| Level: MODELING-DNC T
: ]
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11.10.4.7 OVERLAY TEMPLATES

We will not go through steps of replacing the new construction template with an overlay
template but the steps for this process are described below.

1. Go to Properties of one of the linear templates.

Templates\Cells\R..]

Hornizontal Mame 900368

Description
Start Station 0+00.00
End Station 2+55 32

3. Select an overlay template.

Pick Template

projisupvdi2015\geopakiroadiroadway_designeritemplate_library\VD( A
-Components
-End Conditions
-End Conditions w/ LOC
Templates
2)-Cells
+-Basins
-CurbRamps
-Drives
-Interchange
-Medians
-Roundabout
- Asphalt Concrete wf Agg Base w/ CG-6
- Asphalt Concrete wf Agg Base w/ CG-6 w/Outside TruckAproi
- Asphalt Concrete w/ Agg Base w/ CG-6 w/Pave
- Asphalt Concrete w/ Agg Base w/ CG-7
- Asphalt Concrete wf Agg Base wf CG-7 w/Outside TruckAproi
- Asphalt Concrete wf Agg Base w/ CG-7 w/Pave
- Asphalt Concrete wf Agg Base w/ CG-7 w/Pave w/Overlay
.CG-2

FaTa N Yo

[ W B

OK Cancel
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4. Select the Corridor Objects command.

fl corridor Modeling = A

Ol ] N A
wi|f o H-21 2 [O18

e la%?»% E E? %; Corridor Objects
RQ:z@#ng;::j

5. Select the linear template when prompted to Locate Corridor.

1 &\\3 

Locate Corridor

" |w/Overlay
Level: MODELING-

Civil Object: Linear Template: 500351
'| Templates|Cells\Roundabout\Asphalt
" |Concrete wi Agg Base wf CG-6 w/Pave

CORRIDOR_DESIGN

R Al

6. Choose the Point Control tab and then choose Add New.

h Corridar Objects - Linear Template: 900351

BGlx 2 ax e

Parametric Constraint

Enabl... ontrol Description Mode

I r C_T_CL Both

Paint Control
External Reference

Clipping Reference

7. Set the Create Point Control dialog as shown below.

€ Create Point Contro - X
Lock To Start
Start 0+00.00
Lock ToEnd
Stop 2+08.02
Control Description
Mode
Control Type
Point
Plan Element
Use as Secondary Alignment O
Priorty ]
Horizontal Offsets ~
stat
Stop

Control Type

Linear Geometry (F...

.. Pri..

Start S... End St...

1 |0+00.00 245532
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8. Confirm the prompts with Data Points until you are prompted to Locate Plan Or Profile
Element at which point you select the Existing EoP in the plan view.

Lc;éé_fe F'I_érfOr Profile Element
“[Complex Element: EXPAVE
Feature: - Existing Pavement

Y No Active Profile

Y |Level: SURVEY_PLAN_ROAD_SEC

9. Continue confirming prompts and the point control is added.

10. Reviewing in the Cross-Section view, you can see the overlay template has been applied
correctly on the right side of the roadway.

® View 3, Cross Section [Software Graphics] - Corridor: ROUTE156 Plan: RO... | = || [E] |

View Properties [¥] |« < | 113+20.00 R1 [=] » »l

1144

1134

1124

1114

110+ Vs \

11. Go through the same process for the other three linear templates in the Civil Cell.

NOTE: On the linear templates that adjoin the circular portion of the roundabout, the End
Station of the Point Control will end at the point below which is the intersection of the
existing EoP & Rotary Outside EoP.

A\
A% T
\_ A
A\

NS

\...I. \

P

\ ) ’ Endét%tion )
1 .\ |zAlt> Lock ToEnd

A Stop |

Arc: EoP (Outside)
/ Belongs To: Roundabout (Placed on on
[ Alignments)

Feature: Edge Of Pavement

Active Profile: Start1

Level: DES_EDGE_OF_PAVE

- L] L]
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In the area past this point, add a Parametric Constraint as shown below which removes
the Overlay width entirely.

Lock To Start |:|

[] Start [0+96.88 |
Lock To End
Stop 1+44.75
Constraint Label |Overlay Pvmt Wic > |
StatValue  [0.00 |
P StopVelue  [0.00 |
p | Start Station
| . . <Alt= Lock To Start
| ’ Start N \
' Complex Element. EXPAVE e
A Feature: - Existing Pavement
Egvzﬁtgl‘jg\:"glﬁl’e_ljLAN_F{OAD_SEC 4ﬁﬁ

Another option is to reduce the length of template to stop at the Existing EoP/Rotary
Outside EoP point and to place another new construction template from that point
forward.

A Cross-Section view is shown below after all templates have been replaced with overlay
templates and Point Controls have been applied.

Al

| | —

| View Properties |+ | |« <« | 113+20.00 R1 =] » »
1157

1144

113

1124

1114

110 \
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11.10.5 Connecting with the Adjoining Corridor

You can modify the adjoining corridor template drop or modify the Civil Cell Approach
to join these two components. We will extend the civil cell in this exercise.

1. Select the ROUTE156 template at the end of the approach, select the station, right click
and copy the value.

Undo

-----
‘‘‘‘‘‘‘
"

Cut
Copy

Paste

Delete

-

2. Hover over the ROUTE156 alignment, reset (if needed because there are a few elements
in the Civil Cell), and then select the DNC_CL element.

o —

=l

—
e

— — g
/_ Complex Element: DNC_CL --"

Belongs To: Approach
Feature; DMC

Active Profile Exists
Level: MODELIMNG-DMC

3. Select the station and paste the copied value in the station field.

107+45.61 R1|
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4. View the 3d view. The gap between the cell and the ROUTE156 template in this area

1. Open the cross-section model of the ROUTE156 as shown below.

should be closed.

Before Edit

HH }-_ﬁ"'ﬁ??%j—zj = :é;&':j i Il_};

After Edit

11.10.6 Cross-Section View

a. From the context menu, select Open Cross Section Model.

b. Open View 3 from MicroStation’s View Toggles menu.

1]2|z4|s]8] 7]z

c. Left Click in the drawing area of View 4.

|55I5:t or Open View

=~

- ....-...'::::: Open Cross Section Model

—
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2. Select View Properties and set to Center on Current Offsets. Also change the Vertical
Exaggeration to 5.

B View 3, Cross Section [Software Grap

() Center Backbone

(@) Certer on Cument Cffsets
Backbone Screen Width: 0.80
Verical BExaggeration: 5.00
[ ] Display Mull Poirts

] Display Cut and Fill Graphics

[ ] Display Cut and Fill Values

3. Key In station 107+00.

B View 3, Cross Section [Software Graphics] - Corridor: ROUTE156 Plan: ROUTET56 Profile: E

[ View Properties [+| |- < | 100+10.00 R1 =l » >
1064

107+00

105+

104

103

1024
101 / T \
100 J- \

09, ~ \
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4. Use the Next button in the Cross Section view to review the Approach & Roundabout.

B View 3, Cross Section [Software Graphics] - Corrider: ROUTET56 Plan: ROUTET36 Profile:

| View Properties [| |- - || 110+40.00 R1 =] >

116
115
114+
113+
112

111

110
109+
108+
107+
106+
105+
104+

Lo e

~116

115
/114

—113
—112
—111
~110
—109
—108
~107
—106
—105
-104

O D 2 T 6 o A DT DT (O D 2T WO
WIS 9 AV S W 4PN

I ool el ol ool ool ol ol ol ol ol
VDD 1 @ PR R PP O
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11.10.7 CELL - Splitter Median & Splitter Island

11.10.7.1 OVERVIEW
Splitter Island & Splitter Median Civil Cells create the island or open-ended median in the
roundabout approach area and utilize elements in the Roundabout & Approach Civil Cells as
their references. Available cells are shown below.

54k Civil Cells

+:L': Civil Cell: Approach

+:L': Civil Cell: Approach_OneWay_Entry

+:L': Civil Cell: Approach_OneWay_Exit

44k Civil Cell: Bypass Lane

+:L': Civil Cell: Roundabout Placed on Alignments
+-<k Civil Cell: Roundabout Placed on Shape

+:L': Civil Cell: Splitter Island

4tk Civil Cell: Splitter Island w{Curb Cut Ramp
4l Civil Cell: Splitter Median

+-<E Civil Cell: Splitter Median w/Curb Cut Ramp

11.10.7.2 REFERENCES

Splitter Cells

Splitter Cells w/Curb Cut Ramps

1)
2)

3)

References

LT median EoP (Profiled, LT looking
at Approach from Roundabout)

RT median EoP (Profiled, RT looking
at Approach from Roundabout)

Seam Line @ Roundabout Outside
EoP (Profiled)

1)
2)
3)

4)

References

LT median EoP (Profiled, LT looking
at Approach from Roundabout)

RT median EoP (Profiled, RT looking
at Approach from Roundabout)

Seam Line @ Roundabout Outside
EoP (Profiled)

Curb Cut Ramp CL

NOTES:

(1) These references (Other than the Curb Cut Ramp CL) are available in the Approach

Civil Cells but they can also be created by the designer for unique geometry (Primarily

Islands)

(2) Order of Reference prompts may be different than shown here.

3/5/18

Virginia Department of Transportation

11-544




GEOPAK Road 1 Chapter 11 - Civil

Cells

11.10.7.3 PLACEMENT

1. Remaining in Roundabout-Approach.dgn.

2. From the Horizontal Geometry task menu, choose the Line Between Points command,
set the feature to Modeling->Linear-> DNC-> DNC, and place a line in the approximate

location shown below. This line represents the CL of a Curb Cut Ramp.

i
&
v

[] Distance |32.4-4
| [ Line Direction [S63-2624"W |

Feature L

\
Enter End Paint

Feature Definition |DNC V|
Distance | §
| istan

Name |DNC ¥ L
| W\
L

B . '

I\"‘u

3. From the Civil Cells task group, select the Place Civil Cell icon.

J Civil Cells = A

Q sttt e

4. Click the ellipsis button on the Tool Settings dialog next to the Civil Cell Name.
0 Place Civil Cell | = | & [

Cral Cell Name

3/5/18 Virginia Department of Transportation
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5. Select the Splitter Median w/Curb Cut Ramp civil cell from the
VDOT_Roundabouts.dgnlib folder and click OK.

Pick Civil Cell

--VDOT_Adjustable_Rcttary.dgnlib. Seed2D - q -q [a
DOT_Basing danlib, Defautt
DOT_Drives.dgnlib, Drive
--VDOT_Drives_NE‘.".I' - Copy (2).dgnlib, Drive
DOT_Drives_NEW - Copy (3).danlib, Drive
DOT_Drives_NEW - Copy danlib, Drive

+]- VDOT_Drives_NEW danlib, Drive

- VDOT_Hwy_Bxit danlib, Ramp
DOT_Medians-MEW danilib, Medians
DOT_Medians dgnlib. Medians

t- VDOT_Roundabouts - Copy.danlib, Roundabouts
- VDOT_Roundabouts.dgniib, Roundabouts

‘.- Splitter lsland w/Curb Cut Ramp

Approach

Splitter Median

Roundabout Placed on Shape

i Splitter leland

‘.- Roundabout Placed on Alignmerts

oK Cancel

NOTE: The next three prompts may be in different order than listed in this manual.

6. When prompted to Locate Reference Element ‘Curb Cut Ramp CL’, select the DNC
element just drawn in View 1 as shown below.

-

i + Locate Reference Element: Curb Cut RempCh— L
(1)
yd g
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7.

8.

When prompted to Locate Reference Element ‘LT median EoP (Profiled, LT looking at
Approach from Roundabout)’, select the DNC_Island_Control_L in View 1 as shown
below.

|(Profiled, LT looking at Approach from —
| Roundabout) (1/3) | —

- Eompléx Element: Dr\jC_IsIand_ContmI—_L
Belongs To: Approach

% |Feature: DNC
\ | Active Profile Exists
" Level: MODELING-DNC

When prompted to Locate Reference Element ‘RT median EoP (Profiled, RT looking at
Approach from Roundabout)’, select the DNC_Island_Control_R in View 1 as shown
below.

e e
—

ment. R] median EoP
at Approach from o

Locate Reference
(ProfedRT 150k

'Roundabout) (2/3)

=

Complex Element: DNC_Island_Control_R
Belongs To: Approach

Feature: DNC

Active Profile Exists

Level: MODELING-DNC

3/5/18
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9. When prompted to Locate Reference Element ‘Seam Line @ Roundabout Outside EoP
(Profiled)’, select the Modeling-Seam_L.ine in View 1 as shown below.

Locate Reference Element: Seam Line @

‘\Poundabout Outside EoP (Profiled) (3/3) |
Are: Modeling-Seam_Linel

Belongs To: Approach

Feature: Modeling-Seam_Line

Active Profile Exists

Level: MODELING-SEAM_LINE

a. If the geometry appears correct and similar to the image above, right click to reset and
move on to the next step.

b. If the geometry does not look correct, ensure the direction of arrows as shown in
section 11.10.11.2. Although the cells will normally adapt to references that are
different in direction than the actual cell references, you can change the direction of
arrows by hovering over the reference elements to view the directional arrows and
left clicking to change the direction.

c. If the geometry still does not appear correct, it’s highly likely that the reference
elements are not long enough or profiled long enough to accommodate the cell as it is
built. You can Right-Click through the remainder of prompts to not place the cell and
review the reference elements.
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11. Select the Linear Templates shown below when prompted to ‘Select Corridors To Be
Clipped (Reset To Complete)’.

g I I
Select Comidors To Be Clipped (Reset To
Complete)
Civil Object: Linear Template: 300352
Templates\Cells'\Roundzsbout\Asphalt Concrate
wi Agg Base wil CG-6 wiPave
Level: MODELING-CORRIDOR_DESIGN

| I I |

\ 1 1 | |

12. Left Click on the View when prompted to ‘Accept Civil Cell Placement’. The cell is
placed.

The image below shows the cell in 2d & 3d views.

-'ji-_::J:EFEL S
—

——

T
WJ J—ﬂ‘ ‘U 'I LLI

E: i |\ .‘Hl‘
\ \I\ _I‘t,-;i;ﬁl:;'l' = _L '_"liﬁll_ II LTF

M__ELM '

B N — LLI\

1T TTTT
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11.10.7.4 HORIZONTAL EDITS

The following steps will take you through the horizontal edits of the splitter median.

1. The initial radius values for the Civil Cell are 3°. These can be edited by selecting the
DNC_Nose elements which lie under the EoP_Median element. If the radius value of
the DNC_Nose element is changed, the radius value of the EoP_Median will also
need to be changed.

2. The offset values of the DNC_Nose can be edited as needed and can be edited to push
the median into the roundabout circular area if there are 2-lane to 1-lane reductions
within the roundabout as shown below.

You can also select the EoOP_Median elements traversing down the approach, open
Project Explorer, drive down the element tree, and make edits such as changing the
offset of 0 but this should be tracking the reference elements so these changes
shouldn’t be needed.
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11.10.7.5 VERTICAL EDITS

The initial profile of the median elements is created from projected slopes which can be edited
either through Properties or through Project Explorer but the most applicable method is to create
new profiles from the approach surface terrain after horizontal edits as described in the steps
below.

1. Open the profile model of the EoOP_Median element shown below in View 3.

=Y A
FEfS % e ® X

oL \

3. Select the Vertical Geometry command Profile by Surface.

BH vertical Geometry BEEEA

Q@Itfél_-_tlllﬂi:'«*_“«’

— | Profile From Surface i_

[ Ay L b
4. Fill out the dialog as shown below.
':,':", Profile From 5... — x
Point Selection Al w

Profile Adjustment
Draping Option
Horizontal Offsets
Vertical Offsets

Range N

Lock To Start

Start Distance 000,00

Lock To End

End Distance 4:22 07

Feature -~
Name [ ]

Element Template
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5. Select the EoP_Median element when prompted to Locate First Element To Profile.
l

|Locate First Element To Prafils |

Complex Element: EoP_Median
Belongs To: Splitter Median w/Curb Cut Ramp
Feature: Edge Of Pavement
Active Profile Exists

Level: DES_EDGE_OF_PAVE

6. Right click to Reset.

7. Locate the Approach Pvmt Surface terrain when prompted to Locate Reference
Surface

Locate Reference Su'rfakce -

snE fé-r.LI‘«I:ti‘.-e |
Terrain Model

Terrain Model: Pvmt Surface T —
Boundary -
Level: SURVEY_DTM_DISPLAY

8. Right click to Reset.
9. Leftclick to confirm the remaining prompts.
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10. Make this new profile active in the profile view.

B View 3, Profile [Software Graphics] - EoP_Median =N B
E-9- 4 QQREEE DB R =

110,50+

110.48 Fﬁ"@ f' E _\(__ x
MMpP——————— e e — .
110,44 | Set As Active Profile |

NOTE: This profile may lie beneath the initial active profile.

11. Perform the same process on the other EoP_Median elements which traverse down
the approach.

12. Select the DNC element which represents the Curb Cut Ramp CL. Select the handler

on one side of the line and move one end of this line to adjust the Curb Cut Ramp
location.

>
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11.10.7.6 LINEAR TEMPLATES
The linear templates initially in the Civil Cell are shown highlighted below.

This initial template for the template handlers shown in the above left image is shown below:

Template Library: Curment Template
& C:projhsupvBi2015\geopakiroad' a Name: |MC-1 w/AGG |
"ZZ Paint Name List
(3 Components
|23 End Condttions

Display
(®) Components () Constraints

Description: | | Display Point Names

] Display All Components
(23 End Conditions with LOC

=5 Templates
29 Cells
(£ Basins
% ([Z)L!rbRamps BB FACE. TOP
rives

[£3 Interchange

[£3 Medians

23 Roundabout
= Asphalt Concrete
== Asphalt Concrete
= CG2
== CG-6 w/AGE

== Circular_L

=< Raised Median - F
== Raised Median - F
= Suface - CRCw/ } ABC.T.EXT L LP CURB BACK BOTCURB FRONT_BOT
= Surface-Asphatt C

[Z3 T-Intersection Ao~ O

71 Misc v ABC B EXT L LP ABC B EP L LP

£ >
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The template related tools, shown below, can be used to replace the templates (Properties), edit

the template (Edit Template), or Synchronize the template as discussed in section 11.10.8 & in
detail in 11.3.10

-
=
T
—

Linear Template: Templates\ Cells\Roundabouth CG-6 w/AGG
Level: MODELING-TEMPLATE_RAMGE_DESIGN -

11.10.7.7 SURFACE TEMPLATE

The median is created with a surface template built from the underlying Median terrain. These
surface templates are shown below:

| . '- l '|l . ‘.. “‘. ﬂgﬂw \
LU YOA

The template initially used for the surface template is shown below:

Template Library:

== Point Name List
(2] Components
(2] End Conditions
(2 End Conditions with LOC
24 Templates
29 Cells
[ Basins
[ CubRamps
[T Drives
21 Interchange
£ Medians
3 Roundabout
2= Asphalt Concrete w/ Agg Base w/ Cl
= Asphalt Concrete w/ Agg Base w/ Cl
= CG-2
= CGEw/AGG
3= Circular_L
¥ MC-1w/AGG
= Raised Median - Paved Linear MC-1
= Raised Median - Paved Suface
= Surface - CRC w/ Agg Base -1 Ln
= Suface-hsphalt Concrete w/ Agg Ba
[ THntersection
(7 Mise

>

24 C:h\proj\supvBi2015\geopak \road' roadway_designer A

v

Curmrent Template

Display
Name:

[Raised Median - Paved Suface | ®Comporents O Constraints
Description | |

Display Poirt Names

[] Display All Components

MED _TOP L

MED_BOT L

MED_TOP
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There is also a surface template in the Curb Cut Ramp area as shown below.

- e |
' o= P S i)
e ik T |
, - g I Y 7 s T
| i 4 ; |
e |

| ja [ Ramp Surface Template
' 1 ; Lewvel: Default
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11.10.8 CELL - Splitter Island

The only primary difference in the Splitter Island Civil Cell and the Splitter Median is the closed
shape for the island where the median is open ended. The only additional edit is the radius for
the end nose. We will go through one last exercise and show this island nose edit at the end of
the exercise. We will not go into detail with most of the commands of this exercise since they
are repetitive to what we have already covered.

1. Continuing in the Roundabout-Approach.DGN file, place the Approach Civil Cell on
the POLERUNRD alignment/roundabout intersection area.

NOTE: When prompted for the Length Control Data Point reference when going through
the steps of placement, left click just shy of the template already placed on
POLERUNRD.

2. Change the offsets of the median EoP’s from 2’ to 0’. The Left Median EoP edit is
shown below, perform the same for the right side.

~— _— II'.

. _ ___“"._—_—.1.——15 '—"__éaﬁ j

v - 'm |

= — : Complex Elernent: DMCE
(= - Interval

'*: - | Belongs To: Approachl ="

) Feature: DNC

A ' No Active Profile
i / Level: MODELIMNG-DMC
II
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3. Place the Splitter-Island Civil Cell on the POLERUNRD approach selecting the
following linear templates to be clipped when prompted.

@ PlaceCi.. — =

Civil Cell Name | Splitter lsland

Select Cornidors To Be Clipped (Resst To
Complete)

4. The edits are similar to described in the Splitter Median section (Select the DNC_Nose
from Horizontal edits and re-profile if needed from the Approach Pvmt Surface terrains.

The Splitter Island is shown below.

= B = e
~ @ \ \\
e s AN \ \ N
= - \ \
i /7 ¢ S
e e

5. Extend the Approach so that it aligns with the beginning of the 2-lane corridor on
PoleRunRd.
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11.10.9 Final Cleanup

The image below shows the Roundabout at this stage. We will add a linear template in the next
few steps to close the gap between the PoleRunRd & ROUTE156 approaches.

1. Select the command Apply Linear Template from the 3D Geometry tools.

£ 3D Geometry

AN A« (@
w8 il 8 (4

Apply Linear Template i
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2. Set the dialog as shown below and choose the Template selection button to select a

template.
J Apply Linear Template - X
Lock To Start |:|
I:‘ Start Station |D.DD |
Lock To End ]

] Exterior Comer Sweep Angle |5'D'D” |

Mirror |:|

Reflect

Template |TempIates‘;CeIIs‘;Roundabout‘uﬁsphalt Concrete wf Agg Base wf CG-6 E
Design Stage |'I - Design ™ |
Description | |

3. Choose the following template.

Pick Template

—|-C\proj\supv8i2015\geopak\road\roadway_designertemplate_librar A
-i—--Components
+-End Conditions
-H-End Conditions w/ LOC
—- Templates
)-Cells
-i—--Basins
--CurbRamps
- Drives
+-Interchange
+-Medians
—-Roundabout
- Asphalt Concrete wf Agg Base wf CG-6 w/Outside Trucl
- Asphalt Concrete wf Agg Base wf CG-6 w/Pave
-- Asphalt Concrete wf Agg Base wf CG-6 w/Pave w/Over
- Asphalt Concrete wf Agg Base wf CG-7
- Asphalt Concrete wf Agg Base wf CG-7w/Outside Trucl
-- Asphalt Concrete wf Agg Base wf CG-7 w/Pave
- Asphalt Concrete wf Agg Base wf CG-7 w/Pave w/Over
. CG-2

FaTa N T oY

oK Cancel
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4. Select the Roundabout EoP (Outside).

L:_-ca-t_e_EIenmnl To Apply Template

Arc: EoP (Qutside)

Belongs To: Roundabout (Placed on on
Alignments)

Feature: Edge Of Pavement
Active Profile: Start1

Level: DES_EDGE_OF_PAVE

T l /1

5. Confirm the template and then Snap & Data Point the following location for the Start

Station.

Start Station
<Alt> Lock To Start

Start Station

6. Snap and Data Point the following location for the End Station.

A

End Station
<Alt> Lock ToEnd
End Station | %
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7. Move your cursor to orientate the template correctly and then Data Point to confirm the
Select Side prompt.

A
F

=
=

SelechSide - Reflect Option
Mirror - £Alt= Down To
Select

S B T

8. The Roundabout & two approaches are complete as shown in the image below.
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11.10.10 CELL - Bypass Lane

11.10.10.1 OVERVIEW
The Bypass Lane Civil Cell is shown below.

EOP

11.10.10.2 REFERENCES

References

1) LT Approach CURVE Outside EOP
(Profiled, LT looking away from Rotary)

2) RT Approach CURVE Outside EOP
(Profiled, RT looking away from Rotary)

3) LT Approach PARALLEL Outside EOP
(Profiled, LT looking away from Rotary)

4) RT Approach PARALLEL Outside EOP
(Profiled, RT looking away from Rotary)

5) Roundabout Outside EP (or element
between LT & RT Approaches, Profiled)

6) DP Through Point of Bypass Outside EP
(Minimum 20-30' Outside Roundabout
Outside EP)

NOTES:
(1) The Approach EP references are available in the Approach Civil Cells.
(2) Use the trimmed parallel EoP’s in the Approch cell for items # 3 & # 4.
(3) The Roundabout Outside EoP must be continuous between the Approach Curves Ties.
(4) Order of Reference prompts may be different than shown here.
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11.10.10.3 REFERENCE ASSESMENT

As mentioned in the notes above, the Approach EoP’s (both the interval and complex) can be
used as references but the Bypass Lane must fit within their limits. Testing to see where the
Bypass Lane Outside EoP needs to be and whether it falls within the Approach limits can be
done with the Arc Between Elements command.

1. Open the file Roundabout-BypassLane.dgn.

2. We will place a Bypass Lane Civil Cell in the area shown in green below. We will go
through the following steps to access the reference elements.

ROUTE156

POLERUNRD

3. Use the Horizontal Geometry command Single Offset Entire Element to create an
element 20 outside the Roundabout Outside EoP.

i

Routel56

/—2[}'

PoleRunRd
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4. Choose the Horizontal Geometry command Arc Between Elements.

< Horizontal Geometry BREEA
4 % @

W - +c+

- VARNEE, _,f,

RO{JQ-:'),!E ™ a
T2 ™
AT AT
s Y

H vertical Geomnetry

|—

Simple Arc

Ira

Spiral-Arc-Spiral

95}

Taper Arc Taper
3 Center Arc

i

2 Center Arc

SAA 3 A0

=]

S .
lalogainbtodel | Arc Between Elements

5. Fill out the resulting dialog as shown below.

) ArcBet. — X
Trim/Extend |None ™ |
[ Radius 118330 |
Back Offset |-12.00 |
Ahead Offset |-12.00 |
Loop ]
Back Taper -~
Method [None ~]
Back Transition »
Type |None > |
Ahead Taper -~
Method [None ~]
Ahead Transition »
Type |None ™ |
Feature »

Feature Definition |No Feature Definiti{ |

Marme | |
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6. Select the interval shown below when prompted to Locate First Element to Pick
Components of Complex.

Focaterrirst Element <Alt> to Pick
Components«of Complex
Complex Element: S00368
Belongs To: Approach2

Active Profile Exists
Level: DES_EDGE_OF_PAVE

\ /]

i\

7. Data Point outside the Approach Outside EoP when prompted to Enter Back Offset.

Enter Back Offset
Back Offset

8. Select the interval shown below when prompted to Locate Second Element.

Letaie Second Element

Complex Element: $00357
Belongs To: Approach

Active Profile Exists

Level: DES_EDGE_OF_PAVE
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9. Data Point outside the Approach Outside EoP when prompted to Enter Ahead Offset.

| s
i |Enter Ahead Offset

L
' |Ahead Offset

10. Move your cursor to the 20” Offset from the Roundabout Offset EoP and review where
the end points of the arc are falling.

Select Construction Sec

Radius

11. The end point along PoleRunRd is falling outside the limits of the Civil Cell. You have
two options:

a. Extend the limits of the cell
b. Create a new reference for the RT Parallel EoP.
= Use Offset Partial to create a copy of the Outside EOP in the PoleRunRd
area.
= Use Single Offset to copy the Outside EOP in the Civil Cell.
= Apply vertical to these elements.
= Complex these two elements, complex their vertical, and Make Active the
complexed profile.
= Use this created Complex as the RT Parallel EoP reference.
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12. In this example, we will just extend the limits of the Civil Cell so Reset to exit this
command (Don’t place the element).

13. Change the Template Begin and Civil Cell end to station 203+00 by choosing the
POLERUNRD template handler and by choosing the DNC_CL element respectively to
edit their stations.

Now we will place the Bypass Lane Civil Cell.
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11.10.10.4 PLACEMENT

Turn OFF Construction class elements as previously described in this manual.

From the Civil Cells task group, select the Place Civil Cell icon.

= civil cells

Q st | 2

Click the ellipsis button on the Tool Settings dialog next to the Civil Cell Name.

—Y

0 Place Civil Cell | = | B [z

Civil Cell Name

Select the Bypass Lane civil cell from the VDOT_Roundabouts.dgnlib folder and click

Pick Civil Cell
+#-T Cells_Core Defined Point Back Connections.dgnlib, 02 ~

0T Cells_Core Median Connections.dgnlib, T Cell
0T Cells_Core Static Length Connections.dgnlib, 01
T Cells_Median Connections with CTA Shoulders & CS-4.dgnlib, TC
4!---T Cells_Median Connections with Paved + Graded Shoulders & CS-
i--VDOT?ADA.dgnIib. Default
. VDOT_Basins.dgnlib, Default
+-VDOT_Drives.dgnlib, Drive
4!---VDOT_Interchanges.dgnIib. Ramp
i--VDOT_Medians dgnlib. Medians
= VDOT_Roundabouts.dgnlib, Roundabouts
- Spliter Median
- Approach
- Splitter Island
- Splitter Island wfCurb Cut Ramp
- Roundabout Placed on Alignments
Spliter Median w/Curb Cut Ramp
-- Roundabout Placed on Shape
- Approach_OneWay_Entry

Q] @

- Approach_OneWay_Exit w
P i N ,
oK Cancel
NOTE: The next six prompts may be in different order than listed in this manual.
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5. When prompted to Locate Point ‘DP Through Point of Bypass Outside EP (Minimum 20-
30" Outside Roundabout Outside EP)’, Data Point at the location shown below (No Snap,
just approximate). Note the green element below was placed in the previous section, is
for reference only, and can be deleted after the Civil Cell is placed.

X

Locate Paoint: DP Through Paint of
Bypass Outside EP (Minimum 20-30'
Jutside Roundabout Outside EP) (1/6) |

6. When prompted to Locate Reference Element ‘LT Approach CURVE Outside EOP
(Profiled, LT looking away from Rotary)’, select the Approach Curve Outside EoP
along ROUTE156 as shown below.

\ W \
\ Uocate Reference Element: LT A

Approach
CURMEQutside EOP (Profiled, LT
looking away from.Rotary) (2/6)
Fillet: EoP_R

Belongs To: Approach2
Feature: Edge Of Pavement
Active Profile Exists

Level: DES_EDGE_OF_PAVE

\
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7. When prompted to Locate Reference Element ‘LT Approach PARALLEL Outside EOP
(Profiled, LT looking away from Rotary)’, select the Approach Interval Outside EoP
along ROUTE156 as shown below.

W\D

T A

Logate Reference Element: LT Approach
PABRALEEROytside EOP (Profiled, LT
ooking away fronTReatary) (3/6)

Complex Element: 900365
Belongs To: Approach2

Active Profile Exists

Level: DES_EDGE_OF_PAVE

7\ —

8. When prompted to Locate Reference Element ‘RT Approach CURVE Outside EOP
(Profiled, RT looking away from Rotary)’, select the Approach Curve Outside EoP
along POLERUNRD as shown below.

W\

LocHtE Reference Element: RT Approach
|CURVE Qutside EOP (Profiled, RT
locking away from Rotary) (4/6)

Fillet: EoP_L

Belongs To: Approachi
Feature: Edge Of Pavement
Active Profile Exists

Level: DES_EDGE_OF_PAVE
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9. When prompted to Locate Reference Element ‘RT Approach CURVE Outside EOP

(Profiled, RT looking away from Rotary)’, select the Approach Parallel Outside EoP
along POLERUNRD as shown below.

\

Lotate Reference Element: RT Approach
{PARALLEL Outside EOP (Profiled, RT
locking away from Rotary) (5/6)

Complex Element: 900357
Belongs To: Approachi

Active Profile Exists

Level: DES_EDGE_OF_PAVE

-

10. When prompted to Locate Reference Element ‘Roundabout Outside EP (or element

between LT & RT Approaches, Profiled)’, select the Roundabout Outside EoP in View
1 as shown below.

\

Loeate Reference Element: Roundabowt
Dutside-EE (orelementbetfiveen Li=RT
“pproaches. Profiledi(&fE)

Arc: EoP (Outside)
Belongs To: Roundabout (Placed on on
Alignments)

Feature: Edge Of Pavement

Active Profile: Start1

Level: DES_EDGE_OF_PAVE

[

=
al
p—

—— —
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11. Review the geometry being displayed.

Select Elements to View Alternatives
(Reset to Skip)

a. If the geometry appears correct and similar to the image above, right click to reset and
move on to the next step.

b. If the geometry does not look correct, ensure the direction of arrows as shown in
section 11.10.9.2. Although the cells will normally adapt to references that are
different in direction than the actual cell references, you can change the direction of
arrows by hovering over the reference elements to view the directional arrows and
left clicking to change the direction.

c. If the geometry still does not appear correct, it’s highly likely that the reference
elements are not long enough or profiled long enough to accommodate the cell as it is
built. You can Right-Click through the remainder of prompts to not place the cell and
review the reference elements.

12. Reset when prompted to “Select Corridors To Be Clipped (Reset To Complete)’.

13. Left Click on the View when prompted to ‘Accept Civil Cell Placement’. The cell is
placed.
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14. Delete the green element copied 20’ outside the Roundabout Outside EOP in section
11.10.9.3

The image below shows the cell in 2d & 3d views.

B View 1, Default [Software Graphics] =N = <"
@< ALY N HFLE

ROUTE156

POLERUNRD

11.10.10.5 HORIZONTAL EDITS

1. Select the Bypass Lane outside EOP and change the 12’ offset along POLERUNRD
to 0.

A
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2. With the Bypass Lane Outside EoP still selected, round the Radius to the nearest 5’
increment (approximately 365).

S
b

\J

)

3. Make no changes in this exercise but select the Bypass Lane Inside EOP and notice
the Nose Radius (3’ initially) and Lane Width (15’ initially) can be changed.

Radius of Arc

4. Selecting Properties of the Bypass Lane Outside EoP will allow you to change the
simple curve to a 2-center or 3-center curve and/or also add tapers.
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11.10.10.6 VERTICAL EDITS

The Bypass Lane Inside & Outside EOP’s are initially profiled at -2% slope from the
Approach/Roundabout EOP’s. This value can be changed by selecting either one of these
elements as shown below or by opening a profile view and re-profiling as needed.

1. Select the Bypass Lane Outside EOP and choose Properties from the context menu.

2. Make no changes but review the Slope Properties.
3642500.11.318333.84,

End Point 3642896.58.318126.52)
Length 481.58
0 481.58
e 75°35'46"
Arc Tangent 283.10
Total Tangent 283.10
Arc Deflection 75°35'46"
Total D on 75°35'46"
Start Direction S524°35'4T'E
End Direction N79°48'27"E

Feature Name EOP_OQutside
Feature Definition Edge Of Pavement

I Slope -2.00% I

Vertical Offset 0.00
Profile Adjustment None
Point Selection On [ All

Curve Stroking 0.05
Profile Stroking 0.05
Stroking Step Methc Increment

Linear Stroking 3.00
Type None
Method None
Type None
Method None
Radius 365.00
Back Dffset 12.00
Ahead Offset 0.00
Trim\Extend None
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11.10.10.7 TEMPLATES

Templates are fairly straightforward and not documented here. The same CG-6 linear template
is used on the outside as is used in the Approach cell and MC1 w/AGG linear template is placed
twice in the island.

11.10.10.8 DISPLAY RULE/CLIP

The Bypass Lane cell does have a terrain named CLIP which can be used to clip adjoining
corridors but we will use the INT_R template display rule to turn off the overlapping CG, SW,
and end conditions.

1. Turn ON Construction class elements as demonstrated several times in this manual.

2. Select the ROUTEL56 Approach Curve EOP Template and choose Corridor Objects
from the menu.

- g
"

90 ]

:u ICorr'dor Objects
4 ;
1t N[

3. Choose the Add New tool under Parametric Constraints.
]

Parametric Constraint

9 & 5

Point Control
External Reference

Clipping Reference
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4. Set the dialog as shown below and data point to confirm the prompts and add the
Parametric Constraint.

@ CreateF - X
Lock To Start
Start 0+00.00
Lock To End
Stop 1+44 75
Constraint Label |INT_F€ e |
StertValue  [1.00 |
Stop Value |‘I.DD |

NOTE: Since we want to turn off everything outside the EOP for the entirety of the
curve, it is also an option to edit the template and delete everything outside the EOP.

5. The area cleaned up by adding the Parametric Constraint is shown below.

Area Cleaned
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6. Add the Parametric Constraint for the remaining linear templates within the limits of the

NOTE: We could now add a Turn Lane Entry Civil Cell which is available in the T-
Intersections. DGNLIB to the ROUTE156 leg to finish out this modeling.

3/5/18 Virginia Department of Transportation 11-579



	Chapter 11
	Civil Cells
	11.1 OBJECTIVES
	11.2 CIVIL CELL OVERVIEW
	11.2.1 Civil Cell Library
	11.2.2 Civil Cell Commands
	11.2.3 Context Menu
	11.2.4 Reference Elements
	11.2.5 Placement of Civil Cells
	11.2.6 Civil Cells and Feature Definitions
	11.2.7 Exploring Civil Cells
	11.2.7.1 Project Explorer
	11.2.7.2 Element Information

	11.2.8 Civil Cell Templates
	11.2.9 Creating a Civil Cell
	11.2.9.1 Build the Reference Elements
	11.2.9.2 Placing Horizontal Geometry
	11.2.9.3 Vertical Process
	11.2.9.4 Complexing the EoP’s
	11.2.9.5 Terrain
	11.2.9.6 Surface Template
	11.2.9.7 Linear Template
	11.2.9.8 Create Civil Cell
	11.2.9.9 Other Civil Cell Task
	11.2.9.10 Civil Cell Test


	11.3 T-INTERSECTIONS
	11.3.1 Available Cells
	11.3.2 References
	11.3.2.1 Basic T’s & Ramps
	11.3.2.2 Turn Lanes
	11.3.2.3 Islands
	11.3.2.4 Median Nose
	11.3.2.5 Median Turn Lane

	11.3.1 Construction Element Display
	11.3.2 Basic T
	11.3.2.1 Placement
	11.3.2.2 Horizontal Edits – Overview
	11.3.2.3 Controlling Elements
	11.3.2.4 Breakline Edits
	11.3.2.5 Curve Edits
	11.3.2.6 Lane Width
	11.3.2.7 Turn Lane Prep

	11.3.3 Turn Lane
	11.3.3.1 Placement
	11.3.3.2 Horizontal Edits

	11.3.4 Islands
	11.3.4.1 Placement
	11.3.4.2 Horizontal Edits
	11.3.4.3 Vertical Edits
	11.3.4.4 Clip/Void Process.

	11.3.5 Secondary Road Corridor
	11.3.5.1 Adjust the Cell Endpoint
	11.3.5.2 Secondary Corridor

	11.3.6 Display Rule
	11.3.7 Cross-Section View
	11.3.7.1 Open Cross Section View

	11.3.8 Flow Arrows & Slopes
	11.3.8.1 Flow Arrows
	11.3.8.2 Slopes

	11.3.9 Vertical Edits
	11.3.9.1 Turn Lane
	11.3.9.2 Intersection Curve
	11.3.9.3 EoP Projected Slopes

	11.3.10 Template Edits
	11.3.10.1 Project Template Folder
	11.3.10.2 Surface Template Edits
	11.3.10.3 Linear Templates

	11.3.11 CELL - Median Nose
	11.3.11.2 Horizontal Edits
	11.3.11.3 Vertical Edits

	11.3.12 CELL - Median Turn Lane
	11.3.12.1 Placement
	11.3.12.2 Edits

	11.3.13  Display Rule
	11.3.14 Key Stations
	11.3.15 CELL - Basic T Overlay & Widen
	11.3.15.1 References & Direction of References
	11.3.15.2 Geometry, Edits, & Template


	11.4 ADA RAMPS
	11.4.1 Available Cells
	11.4.2 References & Direction of References
	11.4.3 Placement – Type B
	11.4.4 Construction Element Display
	11.4.5 Horizontal Edits
	11.4.6 Vertical Edits
	11.4.1 Cross-Section View
	11.4.2 Template Edits
	11.4.2.1 Properties
	11.4.2.2 Edit Template
	11.4.2.3 Synchronize
	11.4.2.4 Point Controls
	11.4.2.5 Surface Template

	11.4.3 CELL– Type B Curb’d Sidewalk
	11.4.3.1 Placement
	11.4.3.2 Edits
	11.4.3.3 Templates

	11.4.4 CELL – Type B Diagonal_R w/Curb
	11.4.4.1 Placement
	11.4.4.2 Edits
	11.4.4.3 Cleanup
	11.4.4.4 Templates

	11.4.5 CELL – Type B Diagonal_L No Buffer Shift
	11.4.5.1 Placement
	11.4.5.2 Edits
	11.4.5.3 Cleanup
	11.4.5.4 Templates

	11.4.6 CELL – Type B Diagonal_L No Buffer
	11.4.6.1 Placement
	11.4.6.2 Edits
	11.4.6.3 Cleanup

	11.4.7 CELL – Type A

	11.5 DRIVEWAY CIVIL CELLS
	11.5.1 Available Cells
	11.5.2 References & Direction of References
	11.5.3 Placement (Drive Urban CG-9D)
	11.5.4 Construction Element Display
	11.5.5 Horizontal Edits
	11.5.6 Clipping
	11.5.7 Vertical Edits
	11.5.8 Cross-Section View
	11.5.1 Sidewalk Edits
	11.5.2 Template Edits
	11.5.2.1 Properties
	11.5.2.2 Edit Template
	11.5.2.3 Synchronize
	11.5.2.4 Surface Template
	11.5.2.5 Target Aliasing

	11.5.3 CELL – Drive Urban (CG-11)
	11.5.4 CELL – Drive Urban (CG-11, Variable Radius)
	11.5.4.1 Overview
	11.5.4.2 Placement
	11.5.4.3 Edits


	11.6 MEDIANS
	11.6.1 Available Cells
	11.6.2 References & Direction of References
	11.6.3 Placement (Basic Median Open Ended)
	11.6.4 Construction Element Display
	11.6.5 Horizontal Edits
	11.6.5.1 Nose Edits
	11.6.5.2 Median Width Edits
	11.6.5.3 Taper & Storage Lane Edits

	11.6.1 Vertical Edits
	11.6.2 Clipping
	11.6.3 Cross-Section View
	11.6.4 Template Edits
	11.6.4.1 Linear Templates
	11.6.4.2 Properties
	11.6.4.3 Edit Template
	11.6.4.4 Synchronize
	11.6.4.5 Surface Template

	11.6.5 Other Cells – Basic Median
	11.6.5.1 Placement & Horizontal Edits
	11.6.5.2 Clipping
	11.6.5.3 Verticical Edits
	11.6.5.4 Template Edits

	11.6.6 Other Cells – CrossOver
	11.6.6.1 Placement
	11.6.6.2 Horizontal Edits
	11.6.6.3 Vertical Edits
	11.6.6.4 Project Explorer
	11.6.6.5 Templates
	11.6.6.6 Clipping

	11.6.7 Other Cells – Nose (Raised Median to Open Shld Transition)
	11.6.7.1 Placement
	11.6.7.2 Horizontal Edits
	11.6.7.3 Templates
	11.6.7.4 Vertical Edits
	11.6.7.5 Clipping
	11.6.7.6 Other Edits


	11.7 INTERCHANGE RAMPS
	11.7.1 Available Cells
	11.7.2 References & Direction of References
	11.7.3 Placement
	11.7.4 Construction Element Display
	11.7.5 Horizontal Edits
	11.7.5.1 Storage Lane/Taper Edits
	11.7.5.2 Gore Area/Ramp Width Edits

	11.7.6 Cross-Section View
	11.7.7 Display Rule
	11.7.8 Vertical Edits
	11.7.8.1 Referencing/Reviewing Superelevation
	11.7.8.2 Storage Lane/Taper
	11.7.8.3 Ramp Inside EoP
	11.7.8.4 Ramp Ali
	11.7.8.5 TaperS
	11.7.8.6 Shoulders
	11.7.8.7 Applying Superelevation

	11.7.9 Target Aliasing & Clipping
	11.7.10 Template Edits
	11.7.10.1 Linear Templates
	11.7.10.2 Surface Templates
	11.7.10.3 Properties
	11.7.10.4 Edit Template
	11.7.10.5 Synchronize

	11.7.11 Ramp Corridor
	11.7.12 CELL – Entrance Ramp
	11.7.12.2 Horizontal Edits
	11.7.12.3 Vertical Edits
	11.7.12.4 Target Aliasing & Clipping


	11.8 STORM BASIN
	11.8.1 Available Cells
	11.8.2 References & Direction of References
	11.8.3 Placement
	11.8.4 Construction Element Display
	11.8.5 Volume Edit
	11.8.6 Pond Depth
	11.8.7 Horizontal Edits
	11.8.8 Template Edits
	11.8.8.1 Properties
	11.8.8.2 Edit Template
	11.8.8.3 Synchronize

	11.8.9 Cross-Section View
	11.8.10 Terrain Display

	11.9 ROUNDABOUTS
	11.9.1 Available Cells
	11.9.2  References & Direction of References
	11.9.3 Placement (Basic Median Open Ended)
	11.9.4 Horizontal Edits
	11.9.4.1 Radius
	11.9.4.2 Lane Width
	11.9.4.3 Truck Apron Width
	11.9.4.4 Roundabout Location

	11.9.1 Construction Element Display
	11.9.2 Vertical Edits
	11.9.2.1 EoP (Outside)
	11.9.2.2 EoP (Inside)
	11.9.2.3 EoP (Truck Apron)
	11.9.2.4 Intersecting Alignments
	11.9.2.5 Profile Intersection Tool

	11.9.3 Template Edits
	11.9.3.1 Template
	11.9.3.2 Properties
	11.9.3.3 Edit Template
	11.9.3.4 Synchronize
	11.9.3.5 Point Controls
	11.9.3.6 Surface Template

	11.9.4 Other Cells – Roundabout (Placed on Shape)
	11.9.4.1 Overview


	11.10 ROUNDABOUT APPROACHES
	11.10.1 Available Cells
	11.10.2 References & Direction of References
	11.10.3 Placement (Approach)
	11.10.1 Construction Element Display
	11.10.2 Horizontal Edits
	11.10.2.1 Lane Width & EOP’s
	11.10.2.2 Length

	11.10.3 Vertical Edits
	11.10.3.1 EoP (Outside)
	11.10.3.2 EoP (Inside)

	11.10.4 Template Edits
	11.10.4.2 Linear Template
	11.10.4.3 Properties
	11.10.4.4 Edit Template
	11.10.4.5 Synchronize
	11.10.4.6 Point Controls
	11.10.4.7 Overlay Templates

	11.10.5 Connecting with the Adjoining Corridor
	11.10.6 Cross-Section View
	11.10.7 CELL – Splitter Median & Splitter Island
	11.10.7.1 Overview
	11.10.7.2 References
	11.10.7.3 Placement
	11.10.7.4 Horizontal Edits
	11.10.7.5 Vertical Edits
	11.10.7.6 Linear Templates
	11.10.7.7 Surface Template

	11.10.8 CELL – Splitter Island
	11.10.9 Final Cleanup
	11.10.10 CELL - Bypass Lane
	11.10.10.1 Overview
	11.10.10.2 References
	11.10.10.3 Reference Assesment
	11.10.10.4 Placement
	11.10.10.5 Horizontal Edits
	11.10.10.6 Vertical Edits
	11.10.10.7 Templates
	11.10.10.8 Display Rule/CLIP




