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This PDF file includes bookmarks providing an overview of the document. Click on a bookmark to quickly jump to
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button. The terms “Right-click” and “Reset” are also used interchangeably to represent pressing the right mouse
button. If your mouse buttons are assigned differently, such as for left-handed use, you will need to adjust
accordingly.

Have a Question? Need Help?

If you have questions while taking this course, you can submit questions to the Civil Design Forum on Bentley
Communities where peers and Bentley subject matter experts are available to help.
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Course Overview

This course teaches tools and techniques that can be used to lay out a complex intersection. It will focus on the Horizontal and Vertical
Geometry tools to create 2D and 3D geometric elements.

In this course, we will be designing a complex intersection that includes turn lanes, median islands and turn lane islands. There are also
several design issues that we need to be aware of as shown below.

Design Issues

Widening to multiple lanes

Secondary road is on a skew to mainline
* Mainline is in a superelevated curve

Critical grade breaks and slopes
Traffic flow
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Intersection Layout

The completed intersection layout is shown below in 2D and 3D. 2D horizontal geometry will be created using the Horizontal Geometry tools
and Profiles and 3D elements will be created using the Vertical Geometry tools.

The objective is to create a terrain model of the proposed pavement surface and analyze the proposed drainage contours.

=
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Exercise 1: Create the Edge of Pavement Geometry

Exercise Description

This exercise contains exercises teaching how to create the edge of pavement geometry.

Skills Taught

= Review Reference Files

= Create horizontal geometry lines

= Create taper-arc-taper horizontal geometry

= Create geometry using the Single Offset Partial tool

= Create geometry using the Simple Arc tool
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Open Intersection Layout Design File

In this section you will open the intersection design file. All the necessary references have already been attached.

1. Start the software.
2. Setthe WorkSpace and WorkSet

The WorkSpace and WorkSet define standards that are used by the software, and the ones used for this training are installed during the
software installation.

Typically, the WorkSpace contains organizational standards and the WorkSet contains project standards.

a. Select Training and Examples from the WorkSpace drop-down menu.
Training and Examples ~ Training-lmperial ~
b. Select Training-Imperial from the WorkSet drop-down menu. |
Recent Files

ntegrated Highway Lifecycle
=5 e Training-Imperial k‘

3. Open the intersection layout file.

Training-Metric

a. Browse to the folder where you unzipped the dataset files and select the
design file Intersection.dgn.
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4. Review the attached reference files.

r a. Select Home > Primary > Attach Tools > References
E| References (7 of 7 unique, & displayed) — *
Tocols  Properties
EE fd E -§|g o 3 ¢ Q »j 3—1 5; E‘)Ej‘: Fj gfj @j > Hilite Mode: | Boundaries ~
Slot ' 3 File Name Model Description Legical COrientation Presentation  Visible Edges (3| Dj * 7=
| 1 Terrain_Existing.dgn Default Master Model Coincident - World Wireframe Dynamic ¥ v ¥
2 Geom-ChurchRd.dgn Default Master Model Coincident - World Wireframe Wireframe ¥ ¥ ¥
3 Corrider-LondenRd.dgn Default Master Model Coincident - World Wireframe Wireframe ¥ ¥ ¥
4 Int-Layout-Church-Ext.dgn Default Master Model Coincident - World Wireframe Wireframe ¥ ¥ ¥
5i Intersection.dgn Default-2D Ref Coincident - Werld Wireframe Dynamic LA
& Geom-LondoenRd.dgn Default Master Model Coincident - World Wireframe Wireframe ¥ ¥ ¥
7 Corrider-Church.dgn Default Master Model Coincident - World Wireframe Wireframe ¥ ¥ ¥
Scale | 1.000000000 : | 1.000000000 Rotation | 00°00'00" Offset X | 0.000 Y [ 0.000
EI & ¥, B l:l 2] Z Mested Attachments: | No Mesting ~ | Mesting Depth: | 1 Display Overrides: [Allow = New Level Display: | Config Variable ~
Georeferenced: | Ne ~

b. Note that we have several files attached. We will be using these files as we progress through the course

c. Close the References dialog.

5. Review the 2D and 3D views.

= We will be creating horizontal geometry in the 2D view.

= Note that the edge of pavement geometry will be tied into the Church Rd. corridor and the London Rd. corridor.

= For time purposes we will only be creating horizontal and vertical geometry for the northern edge of pavement, northern island and
center traffic median. The horizontal geometry and vertical geometry for the southern portion of Church Rd. is already complete.
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Create Edge of Pavement on the North Side of the Church Rd.

In this section you are going to create the edge of pavement elements for the intersection using the horizontal geometry tools. For time
purposes the south side has already been completed.

1. Set Road_EdgeOfPavement as the active feature definition.

ﬂ@ a. Select Geometry > General Tools > Standards > Feature Definition Toolbar

b. Select Linear > Pavement > Road_EdgeOfPavement

?Q c. Select Use Active Feature Definition to set the feature definition active.

g@ﬂoad_EdgeOfPauemem ~ |Q? “ ﬁ ,&.\ 43; Q?

2. Create the Typical Edge of Pavement on the North Side of the Intersection

[} a. Select the Geometry > Horizontal > Offsets and Tapers > Single Offset Partial tool.

b. On the dialog box, toggle off all the boxes to UNLOCK all the tool settings.

c. Following the heads up prompts (after each prompt, Left click to accept values and move to next
prompt):

Locate Element <ALT> to Pick element in complex: Select the Church Rd. centerline geometry.

Start Parameters - Offset: -40, Press the <Enter> key to lock the value and move the cursor to the
north side of the centerline.

Press the left or right arrow on the keyboard to cycle through the additional options.
Start Parameters - Distance: Start Distance: 39+00, Press <Enter> to lock the value.
End Parameters - Distance: End Distance: 44+00, Press <Enter> to lock the value.

Mirror: No

HINT: Press the <End> key to unlock the key-in fields in the heads-up prompt.

k d. Select > Element Selection button to exit the command.
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The completed edge of pavement should look like the image below.
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Create the Edge of Pavement around the Turn Lane

in this section you are going to learn how to create the taper-curve-taper for the north side turn lane.

1. Create the Taper-Arc-Taper.

a. Select Geometry > Horizontal > Arcs > Arc Between Elements > Taper Arc Taper

b. Locate the First Element: Select the left edge of pavement element along London Rd. (EOP_L linear geometry, see image on next

page).
C. Locate the Second Element: Select the edge of pavement along the north side of Church Rd.
d. Set the Taper Arc Taper dialog as shown below:

= Trim/Extend: Both

= Radius: 200

m Back Taper Method: Length Offset

Hint: Press the left or right arrow on the keyboard to cycle through the other Method options.

Back Taper: Length: 100

m Back Taper: Offset. 6

= Ahead Taper Method: Length Offset
m  Ahead Taper: Length: 150

m  Ahead Taper: Offset: 22

e. Move the cursor into the proper quadrant.
f. Left-click to complete.

TIP: If the result begins to loop when moving your cursor, toggle off the Loop option | ogp
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&% Taper Arc Taper = X

Trim/Extend Bath ~
s

Loop [

Back Taper N
Method Length Offset ~
Length 100.000
Offset 6.000

End Offset along base element []

Ahead Taper N
Method Length Offsat ~
Length 150.000
Offset 22.000

End Offset along base element [ |

Feature ~
Feature Definition Use Active Feature

Name RdEaP

on the dialog box




The completed Taper-Arc-Taper should look like the image below.
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Create a Match Line (or Seam line) Along Left Side of London Rd.

In this section, you will create horizontal geometry that represents the left edge of pavement along London Rd. (We will assign a profile
to this element later in the course).

1. Use Single Offset Partial to create a match line (or seam line) that is offset 48 units to the left
of London Rd.

- a. Select the Geometry > Horizontal > Offsets and Tapers > Single Offset Partial.

b. On the dialog box, UNLOCK all the tool settings. Set the Name to Match Line

c. Following the heads up prompts (after each prompt, Left click to accept values and move
to next prompt):

I |

| Complex Element: Match Line
Feature: Linear'Pavement'Road_EdgeOfPavement
Active Profile: RdEcP

! Level: Road_Edge(fPavement
I _j Il r 1 i f

= Locate Element <ALT> to Pick element in complex: Select the London Rd. centerline.

Rorg, TN, T

= Start Parameters - Offset: -48, Press the <Enter> key to lock the value and move the
cursor to locate the new element properly.

o0+

= Press the right arrow key to advance to the next prompt.

= Start Parameters - Distance: Start Distance: Snap to the beginning point of the
southwest taper (use image below as a guide).

i Lnndgn Rd. .

= End Parameters - Distance: End Distance: Snap to the EOP_L is offset from the
northwest taper (use image below as a guide).

s Mirror: No

T T T
I i i %
I I I
} ? ?
Start d i i
I I I
I I I
I I i

[End Parameters - <Alt> Lock To End
Distance:End Distance | PERFRE
) = 7

tiRoad_EdgeOfPavement
Active Profile: RT_Return | Line
Level: Road_EdoeDfPavement
1 i
| |
| |
| |
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Create the Edge of Pavement for the North Island

In this section we are going to create the horizontal geometry for the north island.

‘_" 1. Create the northwest edge of pavement for the island, select the Geometry > Horizontal > Offsets and Tapers > Single Offset Partial

a. On the dialog box, UNLOCK all the tool settings.

b. Following the heads up prompts (after each prompt, Left click to accept values and move to next prompt):

Locate Element <ALT> to Pick element in complex: Select the taper curve taper edge of pavement element.

Start Parameters - Offset: -16, Press the <Enter> key to lock the value and move the cursor to locate the new element properly
Press the right arrow key to advance to the next prompt.

Start Parameters - Distance: Start Distance: 1+50, Press the <Enter> key to lock the value

End Parameters - Distance: End Distance: 3+00, Press the <Enter> key to lock the value.

Mirror: No
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2. To create the southern edge of pavement for the island, select the Geometry > Horizontal > Offsets and Tapers > Single Offset Partial

al

¢ a. On the dialog box, UNLOCK all the tool settings.

b. Following the heads up prompts (after each prompt, Left click to accept values and move to next prompt):

Locate Element <ALT> to Pick element in complex: Select the Church Rd. centerline geometry.

Start Parameters - Offset: -40, Press the <Enter> key to lock the value and move the cursor to locate the new element properly.
Press the right arrow key to advance to the next prompt.

Start Parameters - Distance: Start Distance: 45+00, Press the <Enter> key to lock the value
End Parameters - Distance: End Distance: 46+25, Press the <Enter> key to lock the value.

Mirror: No
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3. To create the eastern edge of pavement for the island, select the Geometry > Horizontal > Offsets and Tapers > Single Offset Partial

¢ a. On the dialog box, UNLOCK all the tool settings.

b. Following the heads up prompts (after each prompt, Left click to accept values and move to next prompt):

Locate Element <ALT> to Pick element in complex: Select the EOP_L geometry along London Rd
TIP: EOP_L is a linear feature created in the London Rd. corridor design file.

Start Parameters - Offset: -4, Press the <Enter> key to lock the value and move the cursor to locate the new element properly.
Press the right arrow key to advance to the next prompt.

Start Parameters - Distance: Start Distance: 10+30, Press the <Enter> key to lock the value
End Parameters - Distance: End Distance: 11+00, Press the <Enter> key to lock the value.

Mirror: No
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4. Create the island noses, Select the Geometry > Horizontal > Arcs > Arc Between Elements > Simple Arc

ﬂ' a. Create the arcs using the radius values shown in the image below.

b. Create the arcs between the previously created edge of pavement elements that make up the island.

c. Set the Trim/Extend option to Both for all arcs.

Trim/Extend |Both ~
Radius 3.0000

Loop O

Feature ~

Feature Definition  Use Active Featurs « I
Name RdEoF
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Exercise 2: Create Geometry for the Median

Description

In this exercise, you will create the edge of pavement features along the median.

Skills Taught

Create geometry using the Single Offset Partial tool
Create geometry using the Variable Offset Taper tool
Create geometry using the Arc Between Points tool
Create geometry using Arc From Elements tool
Create geometry using Simple Arc tool

Create geometry using Complex By Element
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Create the Eastern Portion of the Median Edges of Pavement

1. Create the inside edge of pavement for the median at an offset of -9.33 units from the centerline

a
il |

- a. select the Geometry > Horizontal > Offsets and Tapers > Single Offset Partial

b. On the dialog box, UNLOCK all the tool settings.

c. Following the heads up prompts (after each prompt, Left click to accept values and move to next prompt):
= Locate Element <ALT> to Pick element in complex: Select the Church Rd. centerline geometry.

= Start Parameters - Offset: -9.33, Press the <Enter> key to lock the value and move the cursor to locate the new element properly.
Press the right arrow key to advance to the next prompt.

= Start Parameters - Distance: Start Distance: 44+50, Press the <Enter> key to lock the value

= End Parameters - Distance: End Distance: 46+25, Press the <Enter> key to lock the value.

s Mirror: No

2% single Offset P, — %
Offset: -9.330
|Use Spiral Transitions []
Mirror O
Remaove Offset Rule  []
Distance ~ f_; A
Lock To Start O O
Start Distance 4450.0001
Lock To End I |
End Distance 4625000 c
Length 175.000 -
Feature ~ h
Feature Definition Use Active Feature 1'
Hame RdEoP o
+ =
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2. To create the outside edge of pavement for the median at an offset of 5.33 units from the median inside edge of pavement.

) a. Select the Geometry > Horizontal > Offsets and Tapers > Single Offset Partial

b. On

the dialog box, UNLOCK all the tool settings.

c. Following the heads up prompts (after each prompt, Left click to accept values and move to next prompt):

Locate Element <ALT> to Pick element in complex: Select the median inside edge of pavement created in the previous step.
Start Parameters - Offset: -5.33, Press the <Enter> key to lock the value and move the cursor to locate the new element properly.
Start Parameters - Distance: Start Distance: Press the <ALT> key to lock to the start.

End Parameters - Distance: End Distance: Press the <ALT> key to lock to the end.

s Mirror: No
2% single Offset P, — %

Mirror

|Use Spiral Transitions [ ]

Remove Offset Rule  []

Distance ~
Lock To Start II
Start Distance I ”
Lock To End
End Distance 175.000 h
Length 175.000 1‘
Feature ~ (e ]
Feature Definition Use Active Feature o
Name Raer |

|
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3. Create the edge of pavement around the Median Nose

{{“’

C.

. Select the Geometry > Horizontal > Arcs > Arc Between Points tool.

a
b.

On the dialog box, set the Placement Method to Start\Pass-through\End

Enter Arc Start Point: Snap to the Northern PC of the median’s nose.
Enter Arc End Point - Radius Value: Key in the value 2.67.
Press the <Enter> key to lock the value.

Move your cursor to the right of the element, a temporary arc
graphic will display showing the orientation of the arc.

Enter Through Point: Snap to the Southern PC of the median’s
nose.

g. Data Point to Accept: Sweep Angle

h. Data point to place the arc.

Copyright © 2025 Bentley Systems, Incorporated

Enter Arc Start Point

Complex Element: RdEoF20

Feature: Linear\Pavement\Road_EdgeOfPavement
No Active Profile i Line

Level: Road_EdgeOfPavement

PRt

“

A '__"____‘-

Enter Through Point
% Parameters:Radius Value | BTN 4
Complex Element: RdEoP15
Feature: Linear'Pavement\Road_EdgeOfPavement

No Active Profile i Line
Level: Road_EdgeOfPavement
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Create the Western Portion of the Median Edges of Pavement

1. Create the western outside edge of pavement for the median at an offset of -3.33 units from the centerline

a
il |

L a. Select the Geometry > Horizontal > Offsets and Tapers > Single Offset Partial.

b. On the dialog box, UNLOCK all the tool settings.

c. Following the heads up prompts (after each prompt, Left click to accept values and move to next prompt):

Locate Element <ALT> to Pick element in complex: Select the Church Rd. centerline geometry.

Start Parameters - Offset: -3.33 units, Press the <Enter> key to lock the value and move the cursor to locate the new element
properly. Press the right arrow key to advance to the next prompt.

Start Parameters - Distance: Start Distance: 39+75, Press the <Enter> key to lock the value

End Parameters - Distance: End Distance: 43+00, Press the <Enter> key to lock the value.

Mirror: No
6!6; Single Offset P — > e
Offset: -3.330 i
\Use Spiral Transitions [ ‘—.
Mirror O Church Rd.
Remove Offset Rule [
Distance ~ .
=) Lock To Start O
\ Start Distance 3575.000'
" Lock ToEnd O
End Distance 4300.000° |
Length 641547
Feature -~
Feature Definition Use Active Featurs
| Name RdEaP

Ly
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2. Create the inside edge of pavement for the median at an offset of 15.33 units from the centerline of Church Rd.
- a. Select the Geometry > Horizontal > Offsets and Tapers > Single Offset Partial

b. On the dialog box, UNLOCK all the tool settings.

c. Following the heads up prompts (after each prompt, Left click to accept values and move to next prompt):
= Locate Element <ALT> to Pick element in complex: Select the Church Rd. centerline geometry.
= Start Parameters - Offset: 15.33, Press the <Enter> key to lock the value and move the cursor to locate the new element properly.
m Start Parameters - Distance: Start Distance: 39+75
» End Parameters - Distance: End Distance: 41+50

s Mirror: No

4%3";;—::"':-5:3?':- - *
Offset: 15.330

|Use Spiral Transitions []

Mirror O

Remove Offset Rule  []

Distance ~ T4 P H
Lock To Start O '__r__ &
Start Distance H ‘ F
Lock To End O = +
End Distance il U o
Length 175.000 + o
o
Feature Definition c
Name ’R‘dEoP—|
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Create the Median Tapers

1. Create a 15:1 taper for the median inside edge of pavement.
I-:.E a. Select the Geometry > Horizontal > Offsets and Tapers > Ratio Offset Taper tool.

b. Following the heads up prompts (after each prompt, Left click to accept values and move to next prompt):

= On the dialog box, UNLOCK all the tool settings.
= Locate Element <ALT> to Pick element in complex: Select the Church Rd. centerline.

= Start Parameters - Start Offset: Snap to the east end of the median inside edge of pavement to populate the Start Offset field.

! R
'1 I __‘_Start F'Ersn'._eters - <Alt> Lock '[o_Stgrt
Parameters:Start Offset | EREN ITS

N85°04'14.2"E

Complex Element: RdEoP15

'H Feature: Linear\Pavement\Road_EdgeOfPavement
No Active Profile i Line
h Level: Road_EdgeOfFavement
: > o
+ 3 (=]
[¥7] fan}

= Ratio: 1:-15, Press <Enter> to lock the value and then press the left or right arrow key to advance to the next prompt.

s End Parameters - Distance: End Distance: 40+50

NB5°04°14.2°E

700.37

po+vy 1
52

C. Mirror: No
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d. Data Point to complete.

2. Trim the taper and inside median edge of pavement.

a. Zoom to where the taper intersects the median inside edge of pavement.

LY &
S

/’\ b. Select Drawing > Modify > Trim To Intersection

c. Follow the prompts at the lower left corner of the screen:

= [dentify first element to modify: Select the median inside edge of pavement element

= Identify second element to modify: Select the taper element

The completed taper should look like the image below.
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3. Create the taper for the median outside edge of pavement.
. a. Select Geometry > Horizontal > Offsets and Tapers > Single Offset Partial

b. On the dialog box, UNLOCK all the tool settings.

c. Following the heads up prompts (after each prompt, Left click to accept values and move to next prompt):
= Locate Element <ALT> to Pick element in complex: Select the taper element you created in the previous step.
= Start Parameters - Offset: 5.33, press the <Enter> key to lock the value.
= Start Parameters - Distance: Start Distance: Press <ALT> to lock to Start.
s End Parameters - Distance: End Distance: 2+00, press <Enter> key to lock the value.
= Mirror: No

d. Data Point to complete.
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4. Trim the taper and inside median edge of pavement.

a. Zoom to where the taper intersects the median edge of pavement.

Church Rd.

1 |

/’\ b. Select Drawing > Modify > Trim To Intersection
c. Follow the prompts at the lower left corner of the screen:

= [dentify first element to modify: Select the median inside edge of pavement element

= Identify second element to modify: Select the taper element

The completed taper should look like the image below.

LY &

/\"’\ 5. Use Trim to Intersection to trim where the begin taper meets the median edge of pavement end point.

Trim to this
intersection
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6. Create the western median nose.

a. Select the Geometry > Horizontal > Arcs > Arc From Element > Simple Arc From

~) Element tool.
b. On the dialog box, UNLOCK all the tool settings.

c. Following the heads up prompts (after each prompt, Left click to accept values
and move to next prompt):

= Locate Element <ALT> to Pick element in complex: Select the north median
edge of pavement

m Enter Start Point: Snap to the end point of the median outside edge of
pavement.

s Radius: 50, <ENTER> to lock the value.

Enter Start Point ‘\

Complex Element: RdEoP34
Interval

Feature: Linear\Pavement\Road_EdgeOfPavement

Mo Active Profile | Arc

Level: Road_Edge0fPavement

\

= Arc Length: 35, <ENTER> to lock the value.

Trim/Extend: Back

d. Data Point to place the arc.
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7. Place a Simple Arc to close off the median nose.

ﬂb a. Select the Geometry > Horizontal > Arcs > Arc Between Elements >
Simple Arc

b. On the dialog box, UNLOCK all the tool settings.

c. Following the heads up prompts (after each prompt, Left click to
accept values and move to next prompt):

m Locate First Element <ALT> to Pick Component of Complex:
Select the previously created arc.

= Locate Second Element: Select the median inside edge of
pavement

s Radius: 3, <ENTER> to lock the value.
m Trim/Extend: Both

d. Data Point to place the arc.

Locate First Element <Alt to Pick
Components of Complex
Arc From Element: RdEoP31
Feature: Linear\Pavement\Road_EdgeDfPavement
No Active Profile
Level: Road_EdgeOfPavement

Locate Second Element

Complex Element: RdEcP25
Feature: LinezriPavement\Road_EdgelfPavement
Mo Active Profile
Level: Road_EdgelfPavement
.

Select Constructior
Sector
& Radius| I
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8. Join together all of the median edges of pavement using Complex By Element.

a. Select Geometry > Horizontal > Complex Geometry > Complex By Element
b.

C.

Method: Automatic
Maximum Gap: 0.033
Name: Median EOP

. Locate First Element: Select the south inside median edge of pavement (be sure the directional arrow is pointing to the east).

= church Rd.
: :

= Locate First Element |

—1

=

Complex Element Median EOP

Fesature: LineariFPavement\Road_Edge0iPavement
Mo Active Profile

Level: Road_EdgeOfPavement

y
4
-
=
-
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Exercise 3: Create Vertical Geometry Along Horizontal Geometry Elements

Description

In this exercise you will learn the tools used to create profiles for the horizontal geometry elements that make up the intersection design.

Skills Taught

= Create profile for the edges of pavement based on a defined cross slope
= Create horizontal geometry for the match line

=  Assign a profile to the match line

= Use of design intent in managing changes to civil profile elements

FA Pt d

gl

M 4 PRPOOER| DEF I =Bkl
1784

176+
174+
172+
1704
168
166+
ol | e o
1621

1an
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Profile the Edges of Pavement Along the Proposed Roadway

In this exercise, you will define the vertical geometry for the edges of the pavement along the new roadway. You will apply the typical
cross slope for the proposed roadway to create the profile of the edges of pavement.

1. Profile the North Edge of Pavement by projecting slopes from the centerline. The pavement cross slope transitions from +3.8% to -2.0%
beginning at 39+00 and ending at 41+00, so we will use the Profile By Variable Slope From Element tool to create the profile along the
edge of pavement.

a. Set View 1 active.

4%;?:'”{—':’:?:—;":':& — *
| —_ b. Select Geometry > Vertical > Element Profiles > Profile By m— — -
= Variable Slope From Element AT ]
c. Following the heads up prompts (after each prompt, Left click to Etndnsi:
accept values and move to next prompt): e ——
= Slope Style: Linear (Use the up or down arrow key to toggle Range »
the Slope Style options). Lock To Start O
Start Distance R1 39+00.0000
= Locate Plan Element To Profile: Select the north edge of Lock To End O
pavement End Distance R1 41+00.0000
ure ~
= Locate Reference Element: Select the Church Rd. centerline Feat:;ﬁmioﬁ T
. . one
= Start Distance - <ALT> Lock To Start: 39+00, Press <ENTER> ,j___ : RdEer
to lock the value. f;" —
= End Distance - <ALT> Lock To End: 41+00, Press <ENTER> ////
to lock the value.
,_/ I___________|I_,_,,_.---—--—:'-_'
= Start Slope: 3.8 e R = e e
X-ﬁf””;ﬂf

= End Slope: -2.0 e

= \Vertical Offset: 0.0 g

d. Data Point to complete.
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A profile along the edge of pavement is now created and assigned to the horizontal geometry. The edge of pavement 3D feature is also
displayed in the 3D model.

The 3D model displays the active profile of each element. You'll notice that the 3D model will update automatically as you set or change
the active profile of an element.

NOTE: If the edge of pavement feature doesn’t display in the 3D view automatically, you will need to set the new profile active.

o
— h Rd.
ﬁ Complex Element RdEoP4 ChU'I:C -
Feature: Linear'\PavementiRoad EdgeOfPavement -—'_'_'_-I_._._._._-

il Active Profile: RGEoP
_'_,,_:_-—--"" ) — 'I Level: Road_EdgeDfPavement

- t
_,--""'—Fr'_'_'—#

2. Open the Profile Model and Review the edge of pavement profile. Set it active (if not already active).
a. In View 1, select the north edge of pavement geometry.
b. Continue to hover the cursor at the selection point until the context sensitive menu appears.

HH c. Select the Open Profile Model tool.

d. If not already open, Open View 8 by selecting the respective button at the bottom of the screen. Profiles can be displayed in any view.
@R 3|4 5]6]7 B

e. Left-click in View 8 to place the profile.
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The profile model opens. If the profile did not display in the 3D model. You need to set it active.

B View 8, Profile - RdEoP4 E@
= u-|d PPRJER|IDEE & s B|lnk

176
174

172+
170+
168+
166
164+

I QI T ol I I T ol T ol I Q|&§§}| Qléﬁ}l Qlcépl Qléﬁ}l Qléﬁ)l Q|é§§}| Qlégpl &
N ~) o~ N ~) ) ™) o~ N ™)
QP § & & & § § § § X §

162—
QQ
c@ nQ Nl ﬁ@ T oD T ADT DT 6B 6D DT AT DT DT 0BT DT AT DT D DT DAY

3. Set the Profile Active (you can skip this step if the profile element is already displayed in the 3D Model view).
a. Select the profile element.
b. Continue to hover the cursor at the selection point until the context sensitive menu appears.
= c. Select Set As Active Profile.
The profile will now be displayed in the 3D model.

Up to this point we have only created a portion of the profile along the edge of pavement. We will now continue building the remaining
portion of the profile by once again projecting slopes from the centerline of Church Rd.
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4. Project a constant -2.0% slope from the centerline to the edge of pavement.

a. Set View 1 active.

| = b. Select Geometry > Vertical > Element Profiles > Profile
By Variable Slope From Element

C. On the dialog box, UNLOCK all the tool settings.

d. Following the heads up prompts (after each prompt, Left
click to accept values and move to next prompt):

Copyright © 2025 Bentley Systems, Incorporated

Slope Style: Constant (Use the up or down arrow key
to toggle the Slope Style options).

Locate Plan Element To Profile: Select the north edge
of pavement

Locate Reference Element: Select the Church Rd.
centerline

Start Distance - <ALT> Lock To Start: 41+00, Press
<ENTER> to lock the value.

End Distance - <ALT> Lock To End: Snap to the end point of where the taper-curve-taper begins.

Slope: -2.0
Vertical Offset: 0

Jgg.’-‘-:.‘e—zt?-::i_: Ele S
Parameters ~
Slope Style Constant e
B Slope -2.00%
[ Vertical Offset 0.000
Range ~
Lock To Start O
@ Start Distance R1 41+00.0000
Lock To End O
[CJ End Distance R143+80.9610
Feature ~
Feature Definition Use Active Feature "ﬂ
Name RdEoP M
J End Distance - <Alt> Lock To End
Range:End Distance
~Fillet: RdEoP4
“’_g,'}nl."l.ﬂ 2" '_Fea_tu!'e: Linear".!:'a‘_.'err\ent".Road_EdgeDfF'avement
Ihurch Rd. ——-—;"""“_—T‘_—*E a7 E;;};ﬁtggaziog{:géé;gzvemnt
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e. Data point to complete. The profile will now look like the image below.

B View 8 Profile -
ag ¥ 5 J:

176

RelEoP4 [E=1 [ Eom >

The edge of pavement has now been profiled and ruled. By creating the edge of pavement with slopes defined from other design elements,
you have not only created the edge of pavements in Profile and 3D, but you have conveyed your design intent to them. The relationship for

each of these features and its reference elements will be maintained until you change it.

You may modify any of the values in the Properties pane at any time. For

Geometry
example, to change the slope: Start Foint 203 622, 167.804".0.000°
End Point 483 827 .171.167.0.000
= Open the profile model of the element e T2y
DeltaX. 280205
= Select the profile element and open the Properties Feature

= Change the slope

Note: When profile elements have been
need to access the base element in orde

Feature Definition
Feature Name

Road_EdgeOfPavement
RdEcP1

. Profile By Projecting LinEnt3d Slope Rule
complexed together you will

. Slope Style Linear
r to see the full properties.

Start Reference Distance 11+00.0000
End Reference Distance 13+80.2047

Start Slope -2.00%
End Slope -2.00%
Vertical Offset 0.000

Slope relative totarget  False

-~

At this point we have 2 independent profiles. Since only one profile can be set active at one time we will join these two profiles together.

5. Join the profiles using Create Profile By Complex Elements

ay a. Select Geometry > Vertical > Complex Geometry > Profile Complex By Elements tool.

b. Set the Method to Automatic

Copyright © 2025 Bentley Systems, Incorporated

DO NOT DISTRIBUTE - Printing for student use is permitted

34



c. Following the heads up prompts (after each prompt, Left click to accept values and move to next prompt):
= Locate First Element: Select the first profile element (be sure to select it near its beginning point).

= Accept Complex: Left-click

The two profiles will now be joined together as one. If the newly created profile does not display in the 3D model you will have to set it

=

active. The completed profile should like the image below.

church Rd-

aorE T

B View8, Profile - RdEoP3 E=8 e =)
B PPRLOEBE(DEF S wBllak
174

1724
170
168+
166+
16844

1624

o o o o o ) | o of o o o o o of o o T
& & & & 6§P & & cﬁp & 0@“ & & & & épa & & QFPQ & & é@ & & égp
[ S S S S N o BT T § P R B S
[ A D S T L S S - - A - S A S . A A A A S S
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Profile the Northwest Edge of Pavement

In this exercise, you will create a profile along the taper-curve-taper.

1. Set View 1 active.

@ 2. Open the profile model of the taper-curve-taper along the north west edge of pavement within the intersection.

| B View 8, Profile - RdEoP3
m-y-|i PPPOER DEF & Bk
174+

1724

170+
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168+
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164 R

160+
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3. Create a profile along the taper-curve-taper.

The new roadway edges of pavement have now been “profiled” or assigned a vertical definition. We will now profile the edge of
pavement along the northwest edge of the intersection. We will create a profile to transition the edge of pavement between
Church Rd. and London Rd.

|2L a. Select Geometry > Vertical > Element Profiles > Quick Profile Transition
b. Following the heads up prompts (after each prompt, Left click to accept values and move to next prompt):
= Quick Transition Method: Parabolic
= Locate What to Define: Select the taper-curve-taper element

The edge of pavement is now profiled with a parabolic vertical definition.

B View8, Profile - RAEoP3 [E= [ Eos =)
E v PPROEE DEF & s Bl
176
174
1724
1704
168
166 e sacge -
164 T
162 B .
1604 B> 6 Fatie Noma - Raop o rocers
//‘ Level: Road_EdgeOfPavement
158
156
Q@“é@'@@“’ 6,@'@@5"0@(’Lé?'g@%@“'éﬁé@L@?&QQ"J@@L&P'@@@P;@@QQQ@@P'@@e;@’g@’l@@@'@@@@%@@ -
.Q“FPG‘QQQ"P&Q"b‘QQ"@Q"@P\*QQ\"PL'Qv\"b‘ﬁ'\"é}'\*‘bofﬁ‘&m"r&'ﬁ&%“%QW"%Q%"QQ%"FP%"ﬁﬁ"@m"@u"@t-"er?@b"@u"%gﬁ"Qﬁa"r& -~

The vertical is displayed in the profile model and may be displayed in the 3D view. If the profile is not displayed in the 3D model, you must
set the vertical profile active and it will be displayed in the 3D model.

NOTE: Use the Quick Profile Transition command to assign a linear or parabolic profile to an element by matching the slope and elevation
of adjoining elements. Depending on the configuration of adjacent elements, either a single crest/sag curve is created or a reverse
transition.
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Review and Verify the Entrance and Exit Grades

After creating the profile along the taper-curve-taper it's always a good idea to check the entrance (incoming) and exit (outgoing) grades along
the edge of pavement to ensure the profile that was created matches up to those grades properly. A good way to do this is by using the
Project Extended Profile tool to display the incoming and outgoing tangents onto the profile.

1. Display the incoming and outgoing tangent elements onto the profile.
11*’ a. Select Geometry > Vertical > Profile Creation > Project Extended Profile
b. Following the heads up prompts (after each prompt, Left click to accept values and move to next prompt):
= Select Element to Project Onto: Select the taper-curve-taper profile element.
m Locate Back Extended Distance: Start: 10, press <ENTER> to lock the value.
= Locate Ahead Extended Distance: End: 10, press <ENTER> to lock the value.

The back and ahead tangent elements are now graphically displayed on the profile.

178
1761
174
1721
1704
168+
(7 TRECNRIPRSPIN

164 i CYWSISTR
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2. Use the Profile Report tool to verify the Entrance and Exit grades.

o~

o~
o0 «Q

C.

. Select the taper-curve-taper profile element.

a
b.

Continue to hover the cursor at the selection point until the context sensitive menu appears.
Select Profile Report

Review and make a note of the Entrance Grade and Exit Grade listed in the report.

Element: Symmetrical Parabola

VPC 0.000 168.055

VPI 190.241 174.053

VPT 380483 171.770

VHP 275593 172.399
Length: 380483
Entrance Grade: 0.032
Exit Grade: -0.012
r=(g2-gl)/L: -1.144
K=1/(g2-g1) 87.408
Middle Ordinate: -2.070

Close the report browser.

Select the back profile element (or entrance profile element).

. Continue to hover the cursor at the selection point until the context sensitive menu appears.
. Select Profile Report

Review and make a note of the Entrance Grade, it should match the Entrance Grade of the taper-curve-taper profile element.

Close the report browser.

Repeat the steps above by selecting the ahead profile element (or exiting profile element).
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Create a Profile Along the Match Line (or Seam line)

In this section, you will learn to create the vertical geometry that represents the left edge of pavement along London Rd.

1. Use Project Profile To Element to create the profile for the match line (or seam line).

BN a. Select Geometry > Vertical > Profile Creation > Project Profile To Element
b. Following the heads up prompts (after each prompt, Left click to accept values and move to next prompt):
= Select Element To Project: Select the London Rd. EOP_L feature.

= Select Plan Element To Project Onto: Select the Match Line geometry.

[ select Plan Element To F'rolect Clnto |

| .Complex Element: Match Line =
| Feature: LinearPavement\Road_EdgeOfPavement
—d | Level: Road EdgeDfF'a.'em.ent i

Select Element To F'rolect | e =

| Complex Element: EOP_L
K — | Belongs To: LondonRd

T Feature: Linear'Template Points'\PavementiTL_Edge of Pawt

R Sk ! Active Profile: ProfileByTemplate .

o N | [Level: TL_Pavement Edge —_— T Ty |

NN | F'.ef 3 (Corridor- LondonFld dagn) e |
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2. Open the profile model and Review the Profile.

a. Select the match line geometry in View 1.

HH b. Open the Profile Model.

C. Review the profile.

B View 8, Profile - Match Line EI@

E-u-id PP00O0ER | SEE|E s MB|leke
2104
2004
190+
180+
1704 —
160+
150H

140+

IEEIEIIEITIET LTI

’b 'L'b & & ca,\.(\

T
O

The vertical is displayed in the profile model and may be displayed in the 3D view. If the profile is not displayed in the 3D model, you must
set the vertical profile active and it will be displayed in the 3D model.

Copyright © 2025 Bentley Systems, Incorporated

DO NOT DISTRIBUTE - Printing for student use is permitted

41



Create Horizontal and Vertical Geometry for Boundary Elements

In this section, you will create horizontal and vertical geometry for the boundary elements of the intersection. These elements will be used
later in the course to build a proposed terrain model.

1. Place a line between the end of the northwest taper-curve-taper and the end point of the match line geometry.

a. Zoom in toward the end of the taper-curve-taper.

3

Taper End Point

/
Match Line |/
End Point

Ve b. Select Geometry > Horizontal > Lines > Line Between Points
c. Following the heads up prompts (after each prompt, Left click to accept values and move to next prompt):
= Enter Start Point: Snap the end point of the match line geometry.

= Enter End Point: Snap to the end point of the northwest taper-curve-taper geometry.
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2. Display the match line edge of pavement elevation and the taper elevation on the profile.

In View 1, Select the geometry placed in the previous step.

a.
b. Open the Profile Model.

o

< |8

d. Following the heads up prompts (

Select Geometry > Vertical > Profile Creation > Profile Intersection Point

after each prompt, Left click to accept values and move to next prompt):

= Locate Element to Show Intersection: Select horizontal geometry created in the previous step.

s Locate Element Which Intersects: Select the match line element.

= Locate Element For Next Intersection - Reset To Complete: Select the taper element

e. Right click or Reset to complete.

D f. Fit the profile view.

2 dots appears in the profile model at the station and elevation where the boundary element intersects the match line feature and the

taper edge of pavement feature.

-

B View & Profile - RdEoP. |EHE_”E|

Eru- 4 PPRO0EROSED & e Bllalke

168,2+

168.0+

167.8

167 .6+

167 .4+

167.2 Intersection Point with Intersection Point with

167.01 Edge Of Pavement Match Line Feature

166.81 Taper Feature

166.6

166.4-

166.2

166.0

165.8
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3. Create a Vertical Line Between the two intersection points.
a. Select Geometry > Vertical > Lines > Profile Line Between Points
m Enter Start Point: Snap to the intersection point to the left.

= Enter End Point: Snap to the intersection point to the right.

Note the slope is going to be pretty flat since there is superelevation transition happening on the pavement in the London Rd. Corridor.

B View 8§ Profile - RdEoPS
S| L PLP0OEHR DEDE & -B|lakk

(SN R =

T T O 0 0o o G
R ORI
SO N NS

*

RYQ

b. Select the profile element.

Note the Snap icons, they indicate that the begin and end points of the vertical geometry has snap rules that are associated to the

intersection points.

When you snap to the intersection points, the vertical geometry will be ruled and associated to the features. If the features change, the

intersection points will update and so will the vertical geometry.

c. Set the new profile Active and make sure it is displayed in the 3D model.
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4. Create the Boundary Element Across Church Rd. ?

a. Zoom to the western end of Church Rd.
b. From the Feature Definition Toolbar, select Create 3D Automatically.

Note: Create 3D Automatically will generate a profile and 3D element automatically "’/\ I
when defining horizontal geometry. This only works if the element being created is ‘
adjacent to other geometry elements which have a defined profile.

c. Select Geometry > Horizontal > Lines > Line Between Points /
//”{’//-/_/d_,;

d. Following the heads up prompts (after each prompt, Left click to accept values and
move to next prompt):

= Enter Start Point: Snap to the end point of the RAEOP7 geometry element.

Enter Start Point

Line: RdEoP7

Feature: Linear\Pavement\Road_EdgeOfPavement
Active Profile: RdEoP

Level: Road_EdgelfPavement

= Enter End Point: Snap to the start point of the north edge of pavement geometry.

Enter End Point
Distance 4

Complex Element RdEcP3%
= Interval
~—\ Feature; Linear'\PavementiRoad EdgeOfPavement T
Active Profile: RAEcP2 !
Level: Road_EdgeOfPavement

Copyright © 2025 Bentley Systems, Incorporated DO NOT DISTRIBUTE - Printing for student use is permitted

45



€. Turn Off Create 3D Automatically.

Aline will be placed in 2D and 3D. A profile and 3D feature will be created automatically since Create 3D Automatically was activated.
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Create Profiles Along the North Island Edge of Pavement

In this section, you will create the profiles for the islands.

1. Create the profile for the south edge of pavement for the north island.
a. Zoom to the north island.
b. Set View 1 active.

c. Select Geometry > Common Tools > Simplify Geometry*

= Locate Element: Select ALL of the edge of pavement elements (do not select the
arcs) that represent the north island \

—20 /0

. |
d. Select Geometry > Vertical > Profile Elements > Profile By Variable Slope From i ' l I .I|| /

E Element

€. On the dialog box, UNLOCK all the tool settings.

m  Keep Copy of Base Elements > No

= Data Point to complete.

f. Following the heads up prompts (after each prompt, Left click to accept values and move to next prompt):
= Slope Style: Linear (Use the up or down arrow key to toggle the Slope Style options).
= Locate Plan Element To Profile: Select the south edge of pavement on the north island.
= Locate Reference Element: Select the Church Rd. centerline.
= Start Distance - <ALT> Lock To Start: Snap to the start of the edge of pavement.
= End Distance - <ALT> Lock To End: Snap to the end of the edge of pavement.
m  Start Slope: -2.0
= End Slope: -0.4
= Vertical Offset: 0.0
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g. Data Point to complete.

2. Open the Profile Model and Review the edge of pavement profile.

a. In View 1, select the south edge of pavement geometry.

b. Continue to hover the cursor at the selection point until the context sensitive menu appears.

HH c. Select the Open Profile Model tool.

#
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3. Create the profile for the east edge of pavement for the north island.

a. Set View 1 active.

b. Select Geometry > Vertical > Element Profiles > Profile By Variable Slope From

|£ Element

C. On the dialog box, UNLOCK all the tool settings.

d. Following the heads up prompts (after each prompt, Left click to accept values and
move to next prompt):

= Slope Style: Constant (Use the up or down arrow key to toggle the Slope Style
options).

= Locate Plan Element To Profile: Select the east edge of pavement.

= Locate Reference Element: Select the match line geometry.

= Start Distance - <ALT> Lock To Start: Snap to the start of the edge of pavement.
= End Distance - <ALT> Lock To End: Snap to the end of the edge of pavement.

= Slope: 2.0

= Vertical Offset: 0.0

e. Data Point to complete.

4. Open the Profile Model and Review the edge of pavement profile.

a. In View 1, select the east edge of pavement geometry.

b. Continue to hover the cursor at the selection point until the context sensitive menu appears.
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c. Select the Open Profile Model tool.

@ (a View 8, Profile - RdEoP13 E|1

By i POOO0ER DEE| & sBlloke

173

1724

17 I

1704

169H

168

167+ B

166 -

1° TS 'Q° QQ' S & F & &S

IS P @p d@e ¥ ﬁf °°,s@i T &
|ﬁ§ d. If not active, set the new profile Active and make sure it is displayed in the 3D model.
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5. Create the profile for the north edge of pavement for the north island.

a. Set View 1 active.

b. Select Geometry > Vertical > Profile Elements > Profile By Variable Slope From

|£ Element

C. On the dialog box, UNLOCK all the tool settings.
d. Following the heads up prompts (after each prompt, Left click to accept values
and move to next prompt):
= Slope Style: Constant (Use the up or down arrow key to toggle the Slope
Style options).
= Locate Plan Element To Profile: Select the north edge of pavement.

= Locate Reference Element: Select the taper-curve-taper element.

= Start Distance - <ALT> Lock To Start: Snap to the start of the edge of pavement.
= End Distance - <ALT> Lock To End: Snap to the end of the edge of pavement.

= Slope: 2.0

= Vertical Offset: 0.0

e. Data Point to complete.
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6. Open the Profile Model and Review the edge of pavement profile.
a. In View 1, select the north edge of pavement geometry.
b. Continue to hover the cursor at the selection point until the context sensitive menu appears.
HH c. Select the Open Profile Model tool.
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7. Create the profiles for the island noses.
|L_L_ a. Select Geometry > Vertical > Element Profiles > Quick Profile Transition
b. Following the heads up prompts (after each prompt, Left click to accept values and move to next prompt):
= Quick Transition Method: Parabolic
= Locate What to Define: Select one of the Nose Radii
The profile transition is created.

c. Without leaving the command, continue and create profiles for the other island noses.

d. If the profiles are not displayed in the 3D model, you must set the profiles active and they will be displayed in the 3D model.
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Now that the horizontal and vertical elements for the north island have been defined it’s typically a good idea to join them together. Joining
them together will be helpful for when you have to do the model detailing of the island.

8. Join together all of the north island edges of pavement using Complex By Element.
. Select Geometry > Horizontal > Complex Geometry > Complex By Element

a
b. Method: Automatic (may have to set to Manual and select each element separately)

o

. Maximum Gap: 0.033
d. Name: North Island

e. Locate First Element: Select the south edge of pavement on the north island (be sure the directional arrow is pointing to the east).

Locate First Element

f. Accept Complex: Data Point

Now that the horizontal elements are joined together lets take a look at the profile. When the horizontal elements are joined together
individual profiles of the original elements exist and should be joined together as well.
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10.

Review the profile for the North Island.
a. In View 1, select the north island geometry.
b. Continue to hover the cursor at the selection point until the context sensitive menu appears.

c. Select the Open Profile Model tool.

B View 8 Profile - North lsland

E-u- A PPRLONEBEE|DER & «Blkrik
174+
173
1724
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170+
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168+
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1644
163

(= E ]

Join the profiles using Create Profile By Complex Elements

a. Select Geometry > Vertical > Complex Geometry > Profile Complex By Elements tool.
b. Set the Method to Automatic

C. Maximum Gap: 0.033

d. Set the Name to North Island

e. Following the heads up prompts (after each prompt, Left click to accept values and move to next prompt):

= Locate First Element: Select the first profile element (be sure to select it near its beginning point).

Accept Complex: Left-click

|_':’3 11. Set the new profile Active and make sure it is displayed in the 3D model.
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Exercise 4: Create a Terrain Model of the Proposed Intersection Roadway Surface

Description

In this exercise you will learn to create a terrain model of the proposed intersection roadway pavement surface.

Skills Taught

= Create a terrain from the 3D elements

= Create the profile for the median

= Review the contours and pavement cross slopes

= Modify the pavement cross slope
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Create Terrain Model of the Pavement Surface and Profile the Median Edge of Pavement

To define the profiles along the median edge of pavement we need to create a terrain model of the intersection pavement surface. The
median profiles and 3D elements will be created by “draping” the 2D median geometry onto the terrain model. Once the terrain model is
created we will then analyze the drainage patterns by displaying the contours and adjust the model to correct some grading issues.

1. Create the temporary pavement surface Terrain Model from Edge of Pavement Boundary Elements.

% a. Select Terrain > Create > Create From Elements

b. In the Create Terrain From Elements dialog set the Feature as follows:

Feature Definition: Terrain > Proposed > Proposed Drainage Contours

Name: Intersection

c. Following the heads up prompts (after each prompt, Left click to accept values and move to next prompt):

d. Data Point to complete. -

Locate Element to Add: Select all of the edge of pavement boundary elements (use image below as a guide).
Locate Next Element to Add - Reset When Done: Right click

Locate Next Element to Add - Reset When Done: Right click ————
or Reset. ; 4% Create Terrain i

| Feature Type Boundary

Feature Type: Boundary | Edge Method  [None
; Feature

Edge Method: None

|
| Feature Definition sed Drainage Cortours

Name Intersection
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2. Add the Centerline as a Break Line feature.
% a. Select Terrain > Edit > Feature Management > Add Features
i b. Set the Feature Type to Break Line
s Locate Terrain Model To Add Elements: In the 3D View, select the intersection terrain model.
s Locate Element to Add: In the 3D View, select the centerline of Church Rd.
m Locate Next Element to Add - Reset When Done: Right click or Reset.
c. Data Point to complete.
3. Add the Islands as Voids (or Holes).

a. Select Terrain > Edit > Feature Management > Add Features

&y

b. Set the Feature Type to Void (or Hole).
s Locate Terrain Model To Add Elements: In the 3D View, select the intersection terrain model.
= Locate Element to Add: In the 3D View, select the north island complex element.

= Locate Next Element to Add - Reset When Done: Select the south island complex element.

—

The next step is to define the profile for the median island. To do this we will create a clipped terrain model. This will allow us to create a
hole/void in the pavement surface very easily.
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4. Create a clipped terrain model that will be used to define the profile for the median island.

a
b.

PN ¢)]

= @

J-

K.

. Select the previously create terrain model and set the Feature Definition to Proposed Boundary.

Select Terrain > Create > Additional Methods > Create Clipped Terrain Model

. Locate Reference Terrain Model Element: Select the intersection terrain. Parameters

¢
d.

Reference Terrain Model

Locate Clipping Element: Select the median island element. -
Clipping Method

Locate Next Clipping Element-Reset when done: Right click or Reset. [ Horizental Offset
[] Vertical Offsat

Horizontal Offset: 0

Feature

Vertical Offset: 0 Feature Definition

Name

(;%E Create Clipped Terrain Mo... —

Intemal
0.000
0.000

Drainage Contours

Intersection-Final

Clipping Method: Internal
Feature Definition: Drainage Contours
Name: Intersection-Final

Left click to complete.

Another terrain model will be created. This terrain will serve as our finished pavement surface. Notice the median island area is clipped out. To
define the profile of the median island we will now display the profile from the terrain just created.
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| |:?.§> 7.
—y

Copyright © 2025 Bentley Systems, Incorporated

Create the profile for the Median Edge of Pavement geometry.

. Select Geometry > Vertical > Profile Creation > Quick Profile From Surface

a
b. Locate Reference Element: Select the Median Edge of Pavement geometry.

C. Locate Reference Surface: Select the intersection terrain model created in the previous step.

d. Locate Reference Surface or Reset to End: Right click or Reset

Doing this is essentially draping the elements onto the terrain model. This process creates a profile and 3D element of the median 2D

geometry.

Open the Median Edge of Pavement Profile Model and Review the profile that was created.

B View 8 Profile - Median EOP

=Tu |2 PPROER DEFH| & +H| ok
2004

195
190+
185
180+
175
170H
165 - | _ — — _ — [~
160+

SN R =

o o Y O
Q@ @@PQ@@?Q@ @@P
g N g L L N g o'
A AR Sl Tt N A A A (ORI \,,ﬁf@

PSSP

Set the profile active so that it displays the 3D feature into the 3D model.

Why did we create a clipped terrain model to define the median profile? Couldn’t you just have used the first terrain model to define

the median island profile?

No, doing so would have created a circular dependency. The only way around this would have been to remove the rule from median

geometry which is not always desirable. By utilizing the clipped terrain we are able to clip the area of interest, define the profile and keep

all the civil rules intact.
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8. View the Contours in 2D. Turn ON the Default-3D model in the 2D view.
e. Left-click in View 1 to make it active.

f. Select Home > Primary > Attach Tools > References.

u
ir

g. Select Intersection.dgn.

° | h. Select the Display button.

|r! References (7 of 7 unique, & displayed) — X

Tools  Properties

E[B kD LDE @000 50 7 D 09 @ 50 Mo o~

Slot F a Flle Name Model Description Logical Orientation Presentation  Visible Edges ] oj k. 3
1 Terrain_Existing.dgn Default Master Model Coincident - World Wireframe Dynarnic voow
2 Geom-ChurchRd.dgn Default Master Model Coincident - World Wireframe Wireframe ¥ ¥ W
3 Corridor-LondonRd.dgn Default Master Model Coincident - World Wireframe Wireframe ¥ v v
4 Int-Layout-Church-Ext.dgn Default Master Model Caoincident - World Wireframe Wireframe ¥ ¥ v
5 < Intersection.dgn Default-30 Ref Coincident - World Wireframe Dynamic v ¥ W
6 Geom-LondonRd.dgn Default Master Model Coincident - World Wireframe Wireframe ¥ ¥ v
7 Corridor-Church.dgn Default Master Model Coincident - World Wireframe Wireframe ¥ ¥
’’’’’ 00 Rotation | D0°00'00" Offset X | 0.000 Y [ 0.000
..IE .. . E = .Nested Attachments: | Mo Nesting ¥ | Mesting Depth: | 1 Display Overrides: | Allow ¥ | New Level Display: | Config Variable +

Georeferenced: [No

i. Close the References dialog. The terrain model contours will now be displayed in the 2D view.

j- Zoom in near the south edge of pavement for the north island.

=

7 2

Recall, to create the profile along the south edge of pavement we projected a -2.0% slope to the start point and -0.40% slope to the
end point of this element from the centerline.
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9. Analyze Pavement Cross Slopes using the Analyze Between Points tool.
-9 a. Select Home > Model Analysis and Reporting > Civil Analysis > Analyze Between Points
e
s Select Terrain Model Element: In the 2D view, select the terrain model.

= Start Point: Pick a point near the edge of median.

Move your cursor toward the south edge of pavement for the north island. The heads-up display will appear displaying elevation
and slope information as you move the cursor within the surface of the terrain model.

— [ ]

T

=

o

¥

[ )
Elevation 1=1 ?2.8!13 | &ﬁl g
Elevation 2=172.416 =]
Elevation Difference=0.137 | r"-’

Slope=0.94%

|Distance=20.959 S | M
| Angle=04*1051.2" | |

Il
I
Jarl#
I
r

b. Data point near the south median edge of pavement. The slope text will be graphically placed in the 2D view.
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10. Use the Analyze Point tool to check slopes and direction of drainage flow.
a. Select Terrain > Analysis > Points > Analyze Point

b. At the Select Element To Analyze Point prompt, in 2D, select any terrain contour.

c. Move your cursor anywhere within the boundary of the terrain model and notice the slope, elevation and drainage flow arrow are
graphically displayed as you move around the terrain.

! / / 4 l ! /
/ / Iy « 7T / / /
! f i/ I ] i
/ f ﬁ ze Poi o
/ [
/ ! 2320452177
| !
| i [ 759200.459
| / Elevation 172 954
— | |
| Elevation=172.954 | | Slope 1.95% |
T [Slope=1.95% i =—
I | Aspect=22"2116.F | !f Aspect 29°21"16.3 r
I| I‘J | Display Settings A
| | Display Contours
|If IJ | Display Contours enly in View []
I | | Display Slope
‘f Jll : Display Triangle
1

] ! T I 1

This tool is very useful for checking slopes and elevations of a terrain model.
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Optional Exercise: Alternate Workflow for Civil Geometry Profiling at Intersections

The purpose of this workflow is to provide an alternative method for profiling linear geometry at an intersection. Current tools for profiling
require numerous steps for updating, especially in areas of superelevation or pavement warping. This alternate workflow will give users a
way to update profiles based on design changes related to superelevation or pavement warping relative to a corridor model.

Files needed for this workflow: Superelevation file, special template with continuous component from LT EOP to RT EOP, Corridor file.

1. Establish superelevation transitions and/or pavement warping areas.

a. In the previous exercises for intersection design, we focus on using the Profile By Variable Slope From Element tool mainly to show
how the tool works. On real projects you may encounter more complex superelevation transitions and pavement slopes. If that is the
case, then you would want to use the superelevation lanes to help define your pavement edges and/or median islands.

The image below shows an example of the superelevation file with transitions and pavement warping at intersection.

; = Super-ChurchRd.dgn [20 - V8 DGN] - OpenRoi

Corridors Muodel Detailing Drawing Production Drawing Lkilities Collaborate View Help
i Copy Template Drop V“__l Ij*-}_-l T @ @ Define Torget Aliasing @- % W > Eﬂ ’
1 Import IRD Template Edit m il 1 Coridor References ~ tm Create Calculate B Insert Station Cross Slope :m‘c
Transitions ~ N Template Drop ~ | T Corridor Clipping ~ N N % Superelevation Editar ports

Create Edit Miscellaneous Superelevation Review

Note: In this area on the east side, pavement warping cross slopes have been added. These cross slopes can be added via the insert
cross slope command located in the Corridors > Superelevation tools on the ribbon. Also, be aware of the parameters and rotation
side when inserting cross slopes to ensure the appropriate direction is placed.
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2. Develop a template that accommodates the top pavement surface plane.

a. The template should be a continuous constrained component that extends beyond the proposed design limits of the edges of
pavement. The purpose for this is to ensure that at the limits of the EOP, you do not get gaps in your profiles due to the chording effect
of the drape.

b. The template should take into consideration the appropriate profile grade location, turn lanes, median locations, and cross slope
projections related to the proposed typical section at the intersection.

The image below demonstrates the PGL residing at the CL location. However, this template does not crown at the CL location but
rather projects the respective turn lane direction cross slope towards the median. This would be preferred for drainage considerations.

LT_MED_EXT_ROTATION
__‘B'ILMED EXT_ROTATION

-\\‘\-

\RT EOP _EXT

Note: Notice the horizontal constraints for the EOP. They are at -70’ and +70’ to ensure that the plane extends beyond the proposed
design edge for the EOP. This will ensure that there will be no chording effects on the draped profile. The image above demonstrates
a right-side median turn lane. This configuration would be preferred to avoid ponding issues along the median compared to a crowned
section at the PGL location. The LT_MED_EXT_ROTATION point could be placed at the median edge of pavement, or at the center of
the median, depending on the desired outside edge of median profile elevation.

c. Use appropriate parametric constraint labels to allow flexibility for placing the median turn lanes. Additionally, you could use horizontal
feature constraints to establish these offsets as well — same with point controls. It is up to the user and what they are comfortable/
proficient with.

d. Ensure that the component is a single component across the entire section. This will allow for selection of a reference surface to
accommodate a median that traverses the PGL location.

e. Ensure that the appropriate points are flagged for superelevation. Check constraints for appropriate parent relationship so cross
slopes follow the intended rotation design.
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3. Create the pavement corridor.
a. Create a new DGN file.
a. Attach geometry and superelevation DGN’s to create a corridor file.
b. Create the pavement corridor using the template created in step 2.

c. Apply the superelevation to the corridor.

4. Create profiles for the civil geometry elements.
a. Attach the pavement corridor DGN to the intersection geometry DGN file and make sure it is displayed in the Default-3D model space.
b. Use the Quick Profile from Surface tool to profile the edge of pavements and median island civil geometry elements.

Understand the context and applicability of where it is appropriate to use the Quick Profile from Surface relative to the civil geometry of the
intersection. In the image above, the intent for draping civil geometry onto the surface would be specific to the median crossover island as well
as the parallel inside edges of the left and right islands at the intersection. The turn lane legs and the legs adjacent to London Road should be
profiled based on design requirements at those locations.

In summary, by following this alternate workflow, the user will be able to update the superelevation DGN file for any changes that may arise
and have those changes carry through to the profiles of the intersection geometry. This reduces the amount of effort of going through the
individual geometric elements and updating the profiles. Additionally, this method removes the potential for recursive rules between the
pavement terrain model and the elements creating it. You will not need to remove any rules from elements following this workflow. Using this
workflow in conjunction with a Graphical Terrain Filter will allow dynamic updates to terrain models for intersections and should increase
efficiency of design.
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Skills Assessment

The questions below will test your retention of the skills covered in this course.

1. Which tool can be used to create offset edge of pavement horizontal geometry?
a. Single Offset Partial
b. Offsets and Tapers

2. Which tool would be best to use if you need to create profiles along edge of pavement horizontal geometry where the projected cross
slope needs to transition from -2% to -0.4%?

a. Profile By Slope From Element
b. Quick Profile From Surface
c. Profile By Variable slope From Element
3. Only the active profile is displayed in the 3D model.
a. True
b. False
4. The quick profile transition tool only creates parabolic transitions.
a. True
b. False
5. Drainage Contours can be analyzed using the following tools (pick 2):
a. Analyze Between Points
b. Analyze Point
c. Profile Report

d. Analyze Volume
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Skills Assessment - Answers

The answers to the skills assessment questions are highlighted below.

1. Which tool can be used to create offset edge of pavement horizontal geometry?
a. Single Offset Partial
b. Offsets and Tapers

2. Which tool would be best to use if you need to create profiles along edge of pavement horizontal geometry where the projected cross
slope needs to transition from -2% to -0.4%?

a. Profile By Slope From Element
b. Quick Profile From Surface
C. Profile By Variable Slope From Element
3. Only the active profile is displayed in the 3D model.
a. True, although you can have multiple profiles defined for a single element, only the active profile is displayed in the 3D Model.
b. False
4. The quick profile transition tool only creates parabolic transitions.
a. True
b. False, the tool can create both linear and parabolic transitions.
5. Drainage Contours can be analyzed using the following tools (pick 2):
a. Analyze Between Points
b. Analyze Point
c. Profile Report

d. Analyze Volume
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Summary

In this course you have now learned the tools and techniques that can be used to layout the horizontal and vertical elements of a complex
intersection.

You have learned:
= How to create horizontal and vertical geometry for the edges of pavement, median and islands.
= How to create a terrain model that represents the proposed pavement surface.
= How to analyze contours and make adjustments to the slopes.

The intersection design process does not stop here, the next step is to create a 3D solids model of the roadway intersection. To learn about
creating the 3D model of the roadway intersection take the continuation of the this course called: Intersection Design - 3D Model Detailing
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