LAB 24 - Widening and Overlay

Widening and overlay projects are an increasingly large part of the CDOT workload. This lab illustrates the
MicroStation and InRoads tools used for projects that require pavement widening, overlay, and pavement
milling (stripping in InRoads terminology).

In conjunction with overlay and stripping components a slope optimization function is available to constrain
transverse design slopes relative to existing conditions. This utility can be utilized for design development
whether the design template contains standard components or the new overlay and stripping components
introduced with the SELECTseries release of InRoads.

Chapter Objectives:
e C(Create a complex chains for the pavement edges from existing ground features.
e Import the chains as horizontal and vertical alignments.
e Develop a slope optimization solution.
e Develop a widening and overlay template.
e Define corridors for the project.
e Model the corridor and apply slope optimization.
e Model the corridor with overlay and stripping components.

The Following files are used in this lab:

e C:\Projects\12345\Design\Drawings\Reference Files\12345DES Model Overlay.dgn
e C:\Projects\12345\Design\InRoads\12345DES Geometry Overlay.alg

e C:\Workspace\Workspace-CDOT _V8i\Standards-Global\InRoads\Templates\
CDOT _Template-Library.itl

e (C:\Projects\12345\ROW _ Survey\InRoads\DTM\12345 existing ground-Overlay.dtm

This project runs the length of the SH 86 alignment from station 205+00 to 259+00. Therefore, the display of
features, etc. will be restricted to an area from station 204+00 to 260+00. This will ensure that enough data is
available for the full length of the project.

Note: The first two labs in this chapter illustrate a workflow to develop horizontal and
vertical alignments which represent the left and right edges of existing pavement.
These alignments can be used as point controls on widening projects if the proposed
design must vary width, elevation, or both, relative to the existing roadway.

A slope optimization utility is also available which offers additional flexibility for
vertical design development. If the design calls for it, point controls can be used to
constrain the design template to the existing pavement width. Also the template can be
constrained vertically based on user defined delta tolerances between the design
template cross slope and the existing cross slope. Allowing the designer flexibility to
match existing conditions (0% tolerance) or to define slope deviation as a user input for
maximum delta tolerance.
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Lab 24.1 - Chain Pavement Edge Features

As single continuous lines are easier to use for point controls than a number of unconnected
lines. Creating the complex chain also provides the opportunity to close gaps in the pavement
edge features.

1.

Open MicroStation and InRoads using the C:\Projects\ 12345\ Design\Drawings\
Reference_Files\ 12345DES_Model_Overlay.dgn file.

Load the following files into InRoads:

¢ C:\Projects\12345\Design\InRoads\ 12345DES_Geometry_Overlay.alg

¢ C:\Projects\12345\ROW_Survey\InRoads\DTM\ 12345 existing ground-
Overlay.dtm

¢ C:\Workspace\Workspace-CDOT _V8i\Standards-Global\InRoads\
Templates\ CDOT_Template-Library.itl

Verify that the C:\Workspace\Workspace-CDOT_V8i\ Standards-Global\
InRoads\ Preferences\CDOT_Civil.xin file is loaded.

The first step is to mark out the limits of construction. Then a MicroStation fence is used to
limit InRoads displays to this area.

In the InRoads explorer, <D> the Geometry tab.

<R> on the SH 86 horizontal alignment and select View from the right click menu.
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6. Select Fit View from the MicroStation view controls.

7. From the CDOT Menu, select the Drafting group.

8. <D> the Border button.
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9. Highlight Clip Boundary from the item list. This activates the Place SmartLine

command.
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In the MicroStation key-in window, key in S0=204+00,500 and press Enter.

il

s0=20400.500

ﬂﬁﬂ'f{

Key in s0=204+00,-500 and press Enter. <R> to finish the line.

This places a line perpendicular to the alignment at the beginning of the project.

12.
Enter.

13.

The Place SmartLine command is still active. Key in S0=260+00,500 and press

Key in s0=260+00,-500 and press Enter. <R> to finish the line.

14. From the MicroStation Main toolbar, <D> Place Fence.
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15. In the Tool Settings dialog box, set the Fence Type to Shape.
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| ;Lﬁ( By Fence Type: | Shape ~] [ Close
Fence Mode: v

] & Colorado DOT - |~

16. <T> then <D> to the ends of the lines. The fence is shown in the illustration below.

Next, a feature filter is set up that will only display edge of pavement features. In this case these
features are named T-Edge of Oil.

17. From the InRoads menu bar, select Surface > Feature > Feature Selection Filter.
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:‘: Copy Surface...
2 Delete Surface...
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18. From the Feature Selection Filter dialog box, toggle on None for the Start With option.
19. Verify that the Attribute is set to Name.

20. Key in 7_Edge of Oil* for the Value.

21. Toggle on Include for the Mode.

22. <D> the Add Rule button.
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23. <D> the Save As button.
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24. In the Save Filter As dialog box, key in 7_Edge of Oil.

25. <D> The OK button. This creates the filter and dismisses the Save Filter As dialog box.

E Save Filter As (=3
Name: oK
1 ok
Help

26. <D> the OK button to dismiss the Feature Selection Filter dialog box.

27. On the InRoads Locks toolbar, verify that the T_Edge of Oil filter is selected and that the
Feature Filter Lock is turned on.

B Bentley InRoads V8i (SELECTseries 2) == 5
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With the Feature Filter defined and set active, The pavement features needed can now be
displayed.
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28. Select Surface > View Surface > Features from the InRoads menu bar.
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29. In the View Features dialog box, verify that 12345 existing ground-Overlay is set as

the Surface.

30. Set the Fence Mode to Inside.

31. Hold the Ctr/key and <D> on each of the Parking Lot features to de-select them.

32. <D> the Apply button to display the features inside the fenced area.

Note: Ifthe features do not appear in the MicroStation window, <D> the Fit View from
the view controls button bar.

E‘ View Features (=3
Surface: 12345 exdsting grour + Apply
ekl rra—

Help
Features:

Mame Style I~ ﬂ
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33. <D> Close to dismiss the View Features dialog box.

34. From the MicroStation Main toolbar, <D> Place Fence to dismiss the fence that was

placed earlier.
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Notice that each of the edge of oil features displayed has three gaps and a driveway in it. The
driveways must be removed and gaps filled in before the pavement edges can be chained
together. In order for the corridor to function properly, the lines placed to fill in the gaps must
also include elevation information.

Gaps

Driveways / .

35. Use the MicroStation view controls to zoom in on the area with the driveways.

36. From the MicroStation Main taskbar, select the Partial Delete command.
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]
-

Modify Element
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7 d 77 3 BreakElement By Point
Ve 4 Extend Line
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9 Insert Vertex
0 Delete Vertex
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1

ﬂ] Q) Construct Circular Fillet
N W Construct Chamfer
=

Open 'Modify' as Toolbox
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37. <D> on the lines as indicated in the illustration below to remove the driveways.

Area to Partial Delete

Area to Partial Delete

38. Onthe CDOT Menu, select the Design group.
39. Verify that the Status is set to Proposed.
40. <D> the Surface button.

41. Highlight Surface 4 from the item list. This level was selected because of the contrast to
the features displayed.
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42. <T> then <D> at each end of the gap created in the upper pavement edge line and then <R>
to exit the place line command.

/<T> then <D> Here

<T> then <D> Here
<R> to exit the command

43. Repeat step 42 for each gap in the pavement edge lines. The illustration below shows all of
the gaps closed.

The lines drawn are accurate to the surface only at the points where they were snapped to the
features. To ensure that the lines represent the surface over the length of the line, the InRoads
Drape Surface command is used.

44. From the InRoads menu bar, select Surface > Design Surface > Drape Surface.
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45. In the Drape Surface dialog box, verify that the Destination Surface is set to 12345
existing ground-Overlay.
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46. Set the Input Mode to Level.

47. Set the Source Level to DES_Surface 4.

48. Set the Destination Level to DES_Surface_3. This level was chosen because its display is
different from both the lines drawn and the features displayed.

49. Toggle on Delete Original Graphics.

H Drape Surface

Curmrent Locate Mode: Graphics

Apply

Destination Surface: I12345 existing ground-Ove I |

Close

=R Nl

Graphics
Input Mode: T -

Source Level:

| Delete Original Glaphic:sl

Features
12345 existing ground-Ove

Copy To Destination Surface

Mame Style Description

Scale: 1.0000
Elevation Adjustment: 0.00

Drape Vertices Only

D sURrrCE: o] | FPreferences. |
/| Destination Level:  DES_SURFACE_3 - I&I

50. <D> Apply. The original lines are deleted and replaced with linestrings on the destination
level, DES_SURFACE_3. The new linestrings contain a vertex at each point where the
original line crossed a triangle in the destination surface.

51. <D> Close to dismiss the Drape Surface dialog box.

Now the edge of oil lines can be chained into a single element.

52. Select Fit View from the MicroStation View Controls.

53. From the MicroStation main taskbar, select the Delete command and delete the lines that
mark the begin and end of the project. This is to ensure that they are not accidentally

included into one of the chains.
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54. From the MicroStation main taskbar, select the Create Complex Chain command.
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55. In the tool settings box, set the Method to Automatic.

M Create Complex C... [o | @ |[ 2

Max Gap: | 0.001
Simplify geometry

56. <D> on the left most element in the top line then <D> in a blank area. All of the elements
that make up the upper pavement edge highlight.

57. <D> in a blank area to accept the selection set and create a single chain from the elements.
58. <D> on the left most element in the bottom line then <D> in a blank area.
59. <D> in a blank area to accept the selection set and create the second chain.

Section Summary:

¢ Use Feature Selection Filters to limit the number of features to those needed.

¢ Use a MicroStation fence to further limit what is displayed to the area of the project.
¢ Once displayed, the feature graphics are like any other MicroStation element.
¢

Be careful if the Gap setting is increased for the Create Complex Chain command.
Increasing the gap could allow the program to grab elements that are not intended to be
part of the chain.

Lab 24.2 - Creating Alignments from Graphic Chains

Now that the pavement edges have been chained together, these linestrings can be imported as
horizontal and vertical alignments.These alignments will be used for point controls in a later
exercise.

Section Objectives:

¢ Import the graphic elements created in the previous exercise as horizontal and vertical
alignments.

Colorado Department of Transportation Page 495



LAB 24 - Widening and Overlay Labs for InRoads V8i

1. From the InRoads menu bar, select File > Import > Geometry.

4 Bentley InRoads V8i (SELECTseries 2) =N Eoh(
ﬁurfac:e Geometry Drainage Evaluation Modeler Site Modeler Drafting Quantities Tools  Help
1 New... Cr+N B
=L G40 | File Name By WH
Save »
B Save As C\Projects\12..  cferre
Close a b cferre
@ Project Defaults...
m Project Options...

o] = Surface..

G Surface Advanced... !
- Translators ’IE% Geometry...

2. On the Import Geometry dialog box, verify that the From Graphics tab is selected.

3. Set the Type to Horizontal and Vertical Alignment.

4. Inthe Name field, key in L EOR

5. In the Description field, key in Left edge of pavement for point control.

6. Select ALG_OTHER for the Style.

7. Verify that the Geometry Project in the Target area is set to 12345DES_Geometry

_Overlay.
8. <D> Apply.
EImportGeometry =] & ==
From Graphics IICS I‘u"ertical from Surface|
Type: IHorizontaI and Vertical Alignment vI I Apply l
Geometry
Name: Lt_EOP
Descrpion:
Style: ALG_OTHER - Help

Horizortal Curve Definition: | arc bd
Vertical Curve Definition: Parabolic -

Target
Geometry Project:  §13345DES_Geomety O ~ |

Ise Fence [~ Resolve Gaps and Nontangencies

[ Join Blements Mo Duplicate Cogo Points

[ Al Selected Elements Added to Single Alignment

Attribute Tags
[ Use Tag Data

9. <D> on the upper chain, then <D> again to accept the selection. <R> to redisplay the
Import Geometry dialog box.
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Lab 24.3

10. In the Import Geometry dialog box, key in RL_EOP for the Name.
11. In the Description field, key in Right edge of pavement for point control.
12. <D> Apply.

13. <D> on the lower chain, then <D> again to accept the selection. <R> to redisplay the
Import Geometry dialog box.

14. <D> Close to dismiss the Import Geometry dialog box.

15. In the InRoads explorer, <D> the Geometry tab and verify that Lt EOP and Rt_EOP are
in the geometry project.

16. Save the 12345DES_Geometry_Overlay geometry project.

Section Summary:

¢ Take care when importing feature graphics as alignments, overlapping and gaps in
elements are common and can cause problems in Roadway Designer.

¢ One way to tell if the Import Geometry command worked is to look in the Name field
after the command was executed. If the last letter in the name has changed, then
geometry was created.

- Cross Slope Optimization - Concept Lab

Specialized tools for overlay and stripping projects have been added to the SELECTseries
release of InRoads. Included is a slope optimization utility which redefines the cross slope of a
template relative to existing conditions. Also new components are available that address
overlay, pavement leveling, and milling requirements.

The slope optimization utility compares design cross slopes (based on template design and
superelevation) to the existing ground at template application locations. Based on the Slope
Tolerance provided by the user, a corrected slope value is calculated for each template drop.
This information is used to modify the superelevation control line and adjust the template cross
slope.

Slope Optimized to fall within
1% of Existing Conditions

L Existing Pavement Cross Slope

Colorado Department of Transportation Page 497



LAB 24 - Widening and Overlay Labs for InRoads V8i

Slope optimization can be utilized if the design profile is coincident to or offset from existing
ground.

Slope Optimized Relative to New Profile Grade Line
Existing Conditions

f Existing Pavement Cross Slope

Section Objectives:

¢ Copy the standard template library into the project folder.
Create a new template placeholder.
Add simple components to define the template.

[lustrate the function of the slope optimization tool.

* & & o

A subsequent lab will utilize slope optimization to model an overlay and widening
project.

First, the standard template library is copied into the project directory.
1. Inthe InRoads explorer, <D> the Template tab.

2. <R> on the CDOT_Template-Library and select Save As from the right click menu.

B Bentley InRoads V8i (SELECTseries 2) =n| Wl <
Fle Suface Geometry Drainage Evaluation Modeler Siie Modeler Drafting Quartities Tools Help
T_Edge of Oi rEE | 8NY B~ 5 BB

MName MNumber of Ent...

_B Template Libra £21 - Templates 6
-3 €39 Comticen n

Save

Close
v Templates H-?- Corridors | « | 7™

Finished 5aving 'C\Projects\12345\DesigntInRoads\12345DE5_Geometry_Overlay.alg'

3. Inthe Save As dialog box, verify that the C:\Projects\ 12345\ Design\InRoads\
directory is selected.

4. 1Inthe File name field, key in DES12345 Templates-Overlay.
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5. <D> Save then <D> Cancel.

Mt Save As (=3
Save in: I InFoads - I < I s
= MName Date modified Type
he Lab - Interchange Data 10430/2009 6:13 AM  File Folder
peceiieS Lab - Intersections Data 10/30/20096:13 AM  File Folder
! || DES12345_Templates.itl 5/28/2009 4:04 PM  ITL File
Desktop
.T .
Chris i:erree
Computer
- 4 n 3
LI
- File name: I DES12345_Templates-Overay - I Save
MNetwork
Save as type: |Template Libraries ("l - | Cancel
Help
QOptions...

Next, a new template is created in the template library. The template will be very basic to
illustrate the slope optimization utility however the concept can be applied to any template
created.

6. On the InRoads menu bar, select Modeler > Create Template.

7. In the Create Template dialog box, expand the C:\Projects\ 12345\ Design\
InRoads\DES12345_Templates-Overlay.itl > 1 - Templates folder.

8. <R>onthe 1 - Templates folder and select New > Template from the right click
menu.

9. Keyin 12345 Slope-Optimization for the template name.

10. In the Current Template area, key in 12 FT lane with 2% Cross Slope for the
Description.

11. Select Tools>Dynamic Settings to display the Dynamic Settings dialog box.
12. In the Dynamic Settings dialog box, key in 0.20 for the X and Y Steps.

13. Toggle on Apply Affixes.
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14. In the Point Name field, select Laneline. The Point Style is automatically set to

D_LANELINE.

Dynamic Settings B
. |920 Step: 0.10
Y- 0.00 Step: 0.10
Point Name: Laneline -
Pairit Style: m
I | Apply Affices
o
[[Set Dynamic Orgn |

15. <R> in the template view and select Add New Component > Constrained from the

right click menu.

Add New Component 3 Simple

Set Dynamic Origin Ctrl-D Contiained I
Unconstrained
MNull Point

End Condition

Overlav/Strinoina

16. In the Current Component area, key in Drivinglane-12FT for the Name.

17. Select D_CONC_Pvmt for the Style.

F=LoHtDa 3

Curmrent Component
Name: DrivingLane-12FT

Stle:  |D_CONC_Pvmt |

18. <R> in the template view and select Mirror from the right click menu.

Finish Enter
Closed Shape Ctrl-L

I v Mirror Ctrl-M I
Undo Last ESC
Cancel
Set Dynamic Origin Ctrl-D

19. <D> on the template origin.

20. In the Dynamic Settings dialog box, key in 22,-2.0%6 in the hs= field and <enter> to
build the components.

Dynamic Settings =
¥ |940 Step: 0.10
Y- 0.00 Step: 0.10
Point Name: Laneline -
Pairit Style: |W
| Apply Affices

[lrs- | 1220%

| Set Dynamic Origin
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21. <enter> a second time to finish the component or <R> and select Finish from the right
click menu.

This creates two components representing left and right lanes, however, the the template origin
needs to be renamed.

gkaneline

LT -taneline RT Laneline

+-$5+¢-¢al B
22. <D><D> on the Laneline point. This displays the Point Properties dialog box.

23. In the Name field of the Point Properties dialog box, key in Center/ine and then <D>
Apply.

£

.__h Point Properties
Mame: I Centerine vI ﬂ I Apply I

Use Feature Name Overide: |Certerine

Close

Surface Feature Style: |D_LANELINE v| — |

Altemate Surface: -

Net >

Help

Membonr oF-

24. <D> to dismiss the Point Properties dialog box.

_{_Temerl inge

LT-_Lanetine RT- Laneline

+-a;§4hnn =
25. Save the template library by selecting File>Save

26. In the Create Template dialog box, <D> Close.

Lab 24.4 - Creating the Slope Optimized Corridor

A corridor is constructed using the template developed and slope optimization will be applied.

Section Objectives:

¢ Create a corridor for the SH 86 alignment.
¢ Add a template drop using the developed template.

¢ Develop a Superelevation solution for the corridor.
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¢ Review the superelevation solution in Roadway Designer.
¢ Apply slope optimization to modify the superelevation control lines

¢ Review the revised corridor

This corridor will contain a single template application. Superelevation is required for this
corridor because of design speed criteria. However once the superelevation solution is
calculated it will be modified to minimize the cross slope variation relative to existing
conditions.

1. From the InRoads menu bar, select Modeler > Roadway Designer.

2. In the Roadway Designer dialog box, select Corridor > Corridor Management from
the menu bar.

3. Inthe Manage Corridors dialog box, key in S/ope Optimization for the Name.
4. Surface Symbology: D_Surface_1

5. Horizontal Alignment: SH 86

6. \Vertical Alignment: SH 86_Existing-V

7. Toggle on Station Limits.

8. Key in 205+00.00 for the Start station.

9. Key in 259+00.00 for the Stop station.

10. <D> Add then <D> Close to dismiss the dialog box.

E'! Manage Corridors = |[B ][22
Name: Slope Optimization Limits -m:-
Surface Symbology: W Ldferren
Type: Alignment - A

(Mgnment__~| 205-00.00 4| [ Change |
Horizortal Alignment: |5 g6 = iJ Stop: T
Vertical Alignment: W 255+00.00 ii :‘W
Pl Rounding Tangent: o0 m'
Help
Comidors:
MName Type Source Name Start Station Stop Station

11. In the Roadway Designer dialog box, select Corridor > Template Drops from the menu
bar.

12. In the Template Drops dialog box, key in 25. 00 for the Interval.

13. Expand the C:\Projects\ 12345\ Design\InRoads\ DES12345_Templates-
Overlay template library to show the contents of the 1 - Templates folder.

14. Highlight the 12345_Slope-Optimization template.
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15.

<D> the Add button then <D> the Close button to dismiss the Template Drops dialog
box.

E Template Drops = -EIE
Comidor: |Slope Optimization v
Station:  205-00.00
Interval: I 25.00
Library Templates:

Dlgles
12345_Slope-Optimization
—

| _Typ
== CONC_Ramp =
3= HMA_Crowned_B10
== HMA_Divided_TypeA_4la
== HMA_Full_Depth_Widenir
== HMA_Urban_4Lane

Current Template Drops:

Stati... Inter.. Template Enable Tr... Rev.. Library
205+0... 2500 12345_Slop...N/A ITL C\Projects\1...

The template is now displayed in the cross section view. Next, superelevation controls are
added to the corridor.

Calculating the Initial Superelevation

Superelevation is computed to develop a control line along each edge of pavement. In a
subsequent command, Cross Slope Optimization, the computed design cross slopes are
evaluated relative to existing conditions. When developing an optimized cross slope the
superelevation control lines are copied and modified to develop a revised solution.

Use the Superelevation Wizard-

L.

2.

Select Superelevation > Create Superelevation Wizard > Table from the Road-
way Designer menu bar.

E Roadway Desi -\ Projects\123454 Designt\InRoads\12345_Corr.ird
File Corridor § Superelevation |fTools  Overlay Tools
] |I>‘zi<wl 1|-q| Create Superelevation Wizard 3 I AASHTO...
Create Single Control Line... Fixed Length...
Apply Shoulder Rollover Lock... Table...

Import Superelevation...

Import Superelevation from Alignment

In the Table Wizard dialog box, <D> the -] button to display the Open Superelevation
Table dialog box.
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3. In the Open Superelevation Table dialog box, navigate to :

C:\Workspace\Workspace-CDOT_V8i\Standards-Global\InRoads\Superelevation

Tables\AASHTO 2004\
M Open Superelevation Table ==
Lookin || AASHTO 2004 @ ¥ o
T Name Date modified  Type Size B
i =
RecentPlaces Lol L0-2-5UP
] 06_30.5up
| 7] 06_35.5up
. 7] 06_40.5up
] 06_45.5up |
M) 7] 06_50.5up 3
Tadd T
7] 06_60.5up
1Ay 7] 05_15.5up
~= 082050
Camputer =P
] 08_25.5up i
A .
- File name: 06_55.5up -
Network
Files of type: Superclevation Table [%sup) <] [ coneat |

4. Select 06-55.sup and <D> the Open button.

5. <D> the Load Values From Table button.

Comidor:

M Table Wizard

Slope Optimization

General Superelevation Data

Table: dards Global\InRoads\Superelevation Tables\AASHTO 200406 55:sup E]
0%

[ Specify Runout:

[= =]z

Help

[ Interpolate Table Values
Transition Lengths Are:

[ Non-Linear Curve Length: @ Runoff () Total Transition
Horizortal Curve Sets:

ID Start Station Stop Station Superelevati... | Table Design ...

1 231+75.30 2347257 6.00% 06_55.sup 0.00

2 248+08.02 252+50.13 4.40% 06_55.sup 0.00

< Back

Selected Curves: Load Values From Table [ Update Geometry from Table

[ Ned > ] [Preferences...] [

Close ]

The rate values are read from the table and updated for each horizontal curve set listed in

the dialog box or highlighted.
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6. <D> Next.

st Superelevation Section Definitions [ollE =
Help
Sections
Hame StatStali.. StopStai. CrownPo.. LeftRang. RightFa.. Fivot Diec...

Add Edit Delete

Superelevation for Selected Section:

Start Stati.. Stop Stati.. Entering.. ExitingR.. ‘Widthfio.. Superelevation Rate

Ed...

<Back | [ Mewt> | [ Preferences.. | | Close

7. <D> the ADD button on the Superelevation Section Definitions pane. This displays the
Add Superelevation Section dialog box.

E Superelevation Section Definitions = | 5]
Help
Sections:
Mame Start Stati..  Stop Stati.. CrownPo..  LeftRang.. RightRa..  PFivot Direc...

Add.. Edit... Delete

Superelevation for Selected Section:

Start Stati..  Stop Stati..  Entering ... ExitingR.. ‘“Widthfro..  Superelevation Rate

Edit...

< Back I [ Mext > ] IPreferences...] I Cloze I

8. Use the drop down menu or the target ﬂ button to select the Crown Point: Centerline.

9. Use the drop down menu or the target button to select the Left Range Point: LT_Laneline.

Colorado Department of Transportation Page 505



LAB 24 - Widening and Overlay

Labs for InRoads V8i

10. Use the drop down menu or the target button to select the Right Range Point:

RT _Laneline.

B /\dd Superelevation Section £z
[ List all backbone points —
Crown Point: Certedli ~| &

. ine J Help

Left Range Point: LT_Laneline - ﬂ
Right Range Point: RT_Laneline - ﬂ
Pivot Direction: T —
Number of lanes: @) Two _) Four
Runoff Length Muttiplication Factor: 1 gg

Limits

[ Station

11. <D> OK.

12. <D> Next on the Superelevation Section Definitions pane. This displays the
Superelevation Controls pane.

Note: This box lists point controls that are created automatically when you step through
the Superelevation Wizard. The point controls determine the vertical location (by
defining a cross slope) of template points (those at and inside the range points)
while rotating in superelevation.

-
E Superelevation Controls

== == |
Section: Section - [ Hep
Superelevation Controls:
Mame Poirit Pivot Point Initial Slope Applies To
Section1 Cen... LT_Laneline Centerine -2.00%
Section1 Cen... RT_Laneline Centerine -2.00%

[] Round Station to Nearest: | 0-00.00

[ <Back | [ Finish

] [ Preferences. . ] [

Close

]

13. <D> Finish. This completes the development of superelevation for the corridor.
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The Wizard creates superelevation control lines and uses point controls to assign them to
template points located within the superelevation range.

thclnt Controls = |[E][£2
Comidor:  Slope Optimization | Add
Control Description: |ﬁ|
Point: |Center|ine = | ﬂ Station Limits
Mods I Start: 205-00.00 ﬂ .
@ Horizortal Vertical Both Stop: 259:00.00 ﬂ |$|
ot ype: |‘Q'"9“"""3"It T | Horizontal Offsets
Horizontal Alignmert: oy gg '|ﬂ Start: .00 ﬂ
Stop: .00 |
Use as Secondary Alignment
Vertical Offsets
Priority: 1 J
Horizontal and Vertical Controls:
| E.. P.. MName Start 5t... Stop St...  Mode Type Control Description

1% 1 LT_laneline 203+80.28 260+43.16 Verical Superelevation Section1 Centerine-LT_Laneline. ..
1% 1 RT_Laneline 203+80.28 260+43.16 Verical Superelevation Section1 Centerine-RT_Laneline...

4 1 b

You will need to process your design to see the superelevation results. Each point control
corresponds to a control line on the superelevation diagram.

The superelevation control lines are displayed on the superelevation diagram view in Roadway
Designer. The control lines represent the percent cross slope (vertical axis) at each station
(horizontal axis) for each point that is superelevated in the super range.

‘h Roadway Designer - C:\Projects\12345'Design\InRoads\Overlay.ird = |[E ][22
H|§<‘” t|'q] @(p’ ’(\’ %|m’| ﬂ Close | | Help

=E g } +-.‘!‘.5+¢¢Dal 4 g = b

Coridor: |Slope Optimization v| Station: |E| |E| 252+25.00 |E| |E|ﬂ | Process All |
Active Surface: |12345&xisting ground-Ove v| o Interval: 25.00 | Process Visible Range |
Template: 12345_Slope-Optimizatic  Display Mode: Normal
@ Superelevation
Overay

Colorado Department of Transportation
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14. Toggle between Superelevation and Normal display mode to evaluate the design cross
slopes vs. the existing conditions along the corridor.

15. In particular review station 231+50

—— T

-2.61% (Design) 2.61% (Design)
A 245% A 0.80%

STA.231+50

InRoads has developed the design cross slope based on a theoretical superelevation solution.
Due to the nature of this project it is necessary to minimize the amount of cross slope deviation
between the design and existing conditions. The slope optimization tool lets a designer add
overrides to the computed Superelevation solution.

Developing a Slope Optimized Solution

For the following exercise, assume that the desired maximum delta cross slope has been
determined to be 1.0%.

¢ Slope optimization develops additional control lines based on modifications to the
superelevation solution developed for the design. The new control lines take
precedence over the original superelevation solution by automatically disabling the
original solution.

¢ Slope optimization has to be developed independently for each lane or side of the
roadway.

¢ Station ranges can be used to isolate curves or set based on the location of controlling
features contained in the existing DTM.

¢ Slope optimization may be used whether the design templates contain overlay/
stripping components or not.

At each template application location the existing ground cross slope is determined by
computing the delta elevation divided by the absolute distance between the existing pivot point
and either a feature in the existing DTM or an alignment that represents the existing edge of
pavement.

Page 508 Colorado Department of Transportation



Labs for InRoads V8i

LAB 24 - Widening and Overlay

In the Cross Slope Optimization dialog box, the alignments developed in labs 15.1 and 15.2
can be used as the Existing Ground Cross Slope Definition. However for this exercise,
features that reside in the existing DTM will be used to illustrate an optional workflow.

—— T

-2.61%

{Design)

2 61% (Design)

STA. 231450

By reviewing the physical location of features contained in the existing DTM it has been
determined that a solution can be developed between station range 226+55 and 239+75 which
encompasses a superelevated area of the design.

The left side of the roadway will be processed first followed by the right side.

4

FI 2347287

235+G0

240400

FOV

D T Ll

!
;
!
i
3
t
1
!
t

1.

(1g)(] 236-00.00

25.00

12345_Slope-Optimizatic  Display Mode:

El El ﬂ Process All
Process Visible Range

Nomal

Superelevation

In Roadway Designer toggle on Display Mode: Overlay.

Note: The display mode must be set to Overlay to access the overlay toolset.

2.

H Roadway Designer -

File Corridor Superelevation Tools

Overlay Tools I

In Roadway Designer Select Overlay Tools>Cross Slope Optimization.

Cross Slope Optimization....

Vertical Adjustment Settings...
Smooth Adjusted Vertical Alignment...
Apply Adjusted Vertical Alignment...

Enter the following criteria to define the Existing Ground Cross Slope Definition.

3. Existing Type: Feature

4. Pivot Feature: T_Traffic

Name

Double Yellow 467

Colorado Department of Transportation
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5. Superelevated Feature: T_Edge of Qil497

For the Design Cross Slope Definition select the superelevation control line developed

previously for the left edge of pavement.
6. Design Type: Control Line

7. Control Line: Section 1 Centerline-LT_Laneline.

8. Key in 1.00%6 for the Optimization Parameters - Slope Tolerance

9. Toggle on Station Limits and define limits Start 226+55 Stop 239+50.

10. <D> the Calculate Correction button. This computes the cross slope optimization data.

E'! Cross Slope Optimization [= =[]
Existing Ground Cross Slope Definition Optimization Parameters | G
Existing Type: 7

iy Feature Name @) Slope Tolerance: I‘]_I}D?-; I | T J
TR T_Traffic Double Yel - ﬂ Blevation Tolerance: —
: — Report...
Spersiovated Fegturs: T_Edge of 0437 ~ ﬂ Maximum Desirsble Delta G: 1 gp ||37|
Help
Design Cross Slope Definition Limits
Design Type: Control Line - [¥] Station
Control Line: Section1 Centerline- » Start: 226+55.00 ﬂ
Stop: 239:35.00 #|
I Calculate Comection I | Reset Results
Results:
Station Ground Slope Design Slope Difference Comected Slope  Delta Blevation Delta G
Adjusted Cross Slopes: | . | 5 | Largest | Delta G Emors:
New Cortrol Line
Section Name: =
Control Line Name:  Section1 Centerine-RT_Lane Create |
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11. Use the navigation arrows to move between the Adjusted Cross Slopes or to the largest
adjustment. Notice that the Corrected Slopes are not more than 1.0% different from the
Ground Slope.

Note: Navigation arrows also exist to review any Delta G values that exceed the
desirable maximum between stations. This value is not used for computing
Corrected Slopes and is used for reporting only.

B Cross Slope Optimization [=[= ][]
Existing Ground Cross Slope Definition Optimization Parameters

iy Feature Name @ Slope Tolerance: 1.00%
R T_Traffic Double Yel = j’_’] () Blevation Tolerance: 0.00
: ()

SRS ER R Maxmum Desirable Delta G: 1 gg et
Help
Design Cross Slope Definition Limits
Design Type: @ [¥] Station
Cortrol Line: Start: 226+55.00 i]
Stop: 239+95.00 #|
Calculate Comection | l Reset Results |
Results:
Station Ground Slope Design Slope | Difference Comected Slope elta Elevation | Delta G -
230+83.50 -4.25% 2 00% % -3.25% [.13 0.26
231+00.00 -4.45% 2 00% -3.45% .13 0.15
231+25.00 4.81% 2.00% -381% .13 0.15
2313450 -4.93% -2.00% 93% -3.93% 0.14 |
PECIU 506%  261% |245% '
231+75.00 -5.27% -3.59% 0.10
232+00.00 -5.65% .57 0.18
232:25.00 £.11% 5 55% 043
232+36.50 £.27% 16.00% 047
232:50.00 £.30% L6.00% 0.30% .04 0.00 "

“¥1.7TR NN N nace :D .nﬁ nnn
Adjusted Cross Slopes: i[T] lm]l Delta G Emors:

New Cortrol Line
Section Name: Section1 -

Control Line Name: Slope-Opt_LT_Laneline Create

12. Review station 231+50. The Corrected Slope (-4.06%) is equal to the existing Ground
Slope (-5.06%) less the specified Slope Tolerance (1.0%).

13. Select Report to generate an XML report for the solution.

14. Select the Cross Slope Optimization > CrossSlopeOptimizationStations.xsl style
sheet.

2] Bentley Civil Report Browser - C\Users\cferree\ AppDatatLocal\Temp\RPTE3DE xrml
File Tools Help

|C:\Workspac:e\Workspace-CDOT_\u’Ei\Standards-Global\lnRoads\XMl
= Bridge i Cross Slope Optimizatic

[ cooT Report Created: 3
[Ercs Time: 10:49

A:l rozasectioniinhimiz =t

Corridor: Slope Optimization
File Name: C:\Projects\12345\Design\inRoa

Input Grid Factor: 1.000000

Existing Ground .
Data: Type: Feature Name

Images Pivot: T_Traffic Double vellow457
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15. Dismiss the report after reviewing.

Note: Ifit’s determined the solution is not valid, selecting Reset Results will clear the results
grid.

The new cross slopes have been computed based on the existing cross slope and the allowable
Slope Tolerance. Edits to the corrected values can be made at this time if necessary. Once the
new control line is saved edits can also be made to the new control line as with any other
superelevation control line. Also note that the solutions are applied at template locations as
defined in the corridor. As you navigate between station entries, the Roadway Designer views
synchronize and both the original and the new control line are displayed in the superelevation
diagram window.

OB
New Contiol
Line

F=LoHtDa

To create the control line:
16. Under New Control Line, select Section Name: Section 1.
17. For Control Line Name: Key in S/ope-Opt_Lt Laneline.

18. <D> Create.

E Cross Slope Optimization EI@
Existing Ground Cross Slope Definition Optimization Parameters | Close |
Basting Type: |%| @) Slope Tolerance: 1.00%

Fivot F ) —_————————— s | Preferences... |
T S |T_T'Bﬂi0 Double Yel '| ﬂ Blevation Tolerance: 000
. - — Report...
Supersievated Feature: |T_Edge of Qil437 v| ﬂ Maximum Desirable Delta G: 1 pp | : |
| Help |
Design Cross Slope Definition Limits
Design Type: |Contr0| = v| /| Station
Control Line: |Sedion1 Centerline- v| Start: 226+55.00 ﬂ
Stop: 239-50.00 +|
Calculate Comection | | Reset Results |
Results:
Station |Gmund Slope | Design Slope Difference Comected Slope | Delta Blevation | Delta G -
226+75.00 -1.83% -2.00% D17% -2.00% 0.02
227+00.00 -1.72% -2.00% 0.28% -2.00% 0.04 0.00
227+25.00 -1.53% -2.00% 0. 4?3@ -2.00% -0.06 0.00
227+50.00 -1.34% -2.00% -2.00% -0.09 0.00
227+75.00 -1.08% -2.00% -2.00% 012 0.00
228+00.00 0.76% -2.00% -1.76% 013 0.11
228+25.00 0.55% -2.00% -1.55% 013 0.08
228+50.00 0.70% -2.00% -1.70% 013 0.05
228+75.00 -0.85% -2.00% -1.85% 013 0.07
¥ NN NN 1 naE 3 e 3 e ni7y nn7 i
] 3
Adjusted Cross Slopes: | < | | N | | Largest | Delta G Emors:
New Cortrol Line
Section Name: Section -
Control Line Name: Slope-Opt_Lt_Laneling| [ Create ]

19. <D> Close to dismiss the Cross Slope Optimization dialog box.
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Review the new control line in the superelevation view and as point controls.

20. Select Corridor>Point Controls to view the added control line. Note that it is
automatically enabled and the original superelevation control line is disabled.

Bt point Controls = (B [ER]
Comidor:  Slope Optimization Add
Control Description: |T|
Point: s = ﬂ Station Limits .

i Start: 205-00.00 | et
@ Horizontal * Vertical ") Beth Stop: 259.00.00 iJ | Help _|
ot ype: Alignment T | Horizontal Offsets
Horizontal Alignment: |SHE~S o ﬂ Start: 0.00 ﬂ
Stop: .00 |
[7] Use as Secondary Alignment
Vertical Offsets
Priority: 1 J
Horizontal and Vertical Controls:
En.. Prio... Name Start Sta... Stop Sta.. Mode  Type Control Description
3 LT Llaneline 20348028 260+43.16 Vertical Superelevatio... Section1 Centerine-LT_Laneline:Cen...
X 1 RT_Laneline  203+80.28 260+43.16 Verical Superclevatio... Section1 Certerdine-RT_Laneline:Ce. ..
X 1 LT_laneline  226+75.00 2359+75.00 Vertical Superelevatio..l Slope-Opt_LT_Laneline:Centerine I Created by Cross
Fl . 3

Note: The Superelevation>Superelevation Report command can also be used to
review the results. When creating reports include Control Line Definitions to
verify which control line is being reviewed.

21. Repeat steps 2 thru 18 to develop the solution for the right side of the roadway using the
following input changes:

¢ In the Existing Ground Cross Slope Definition area, for the Superelevated Feature
field use T_Edge of Qil511.

¢ In the Design Cross Slope Definition area, for the Control Line field use Section1
Centerline-RT_Laneline.
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¢ In the New Control Line area, for the Control Line Name use Slope-

Opt_RT_Laneline.

E'! Cross Slope Optimization

===l
Existing Ground Cross Slope Definition Optimization Parameters
Existing Type: e 3
el ficstie;lane @ Slope Tolerance: 1.00%
Vot Featre: T_Traffic Double Yel = _'*_'J (71 Blevation Tolerance: a0 |:
: z - Report...
Spersiovated Fegturs: T_Edgeof Q511 ~ j’—_J Maximum Desirble Delta G: 1 gp
Help

Design Cross Slope Definition Limits

Design Type: Control Line - [¥] Station

Control Line: Section1 Centerline- ~ Start: 226+55.00 i]

Stop: 239-95.00 #|

l Calculate Comection | l Reset Results |
Results:
Station Ground Slope Design Slope 'rfferenc:e Coed Slope | Delta Blevation Delta G -
231+50.00 .80% 261% i
231:75.00 252% 3.59% 1.07% 352% 0.13 0.44
232-00.00 289% 4.57% 1.68% 3.89% 0.13 0.18
232+25.00 3.12% 5.55% 243% 412% 0.13 0.1 |
232+36.50 322% 6.00% 2.78% 422% 0.13 0.10 1
232+50.00 3.22% 6.00% 2.78% 422% 0.13 0.00
232+75.00 3% 6.00% 2.79% 421% 0.13 0.01
233+00.00 3.25% 6.00% 2.75% 4.25% 0.13 0.02
233:25.00 337% 6.00% 263% 4.37% 0.13 0.06

‘4
Adjusted Cross Slopes: Z Largest

799.E0 AN 2 IRy © aney 7 TR A nia nnc

Delta G Emors:

New Cortrol Line

Section Name: Section1 -

Control Line Name: |5|0pe.0p1_RT_Laneline I[ Create ]

22. Once the results have been reviewed and confirmed save the roadway definition.

23. From the Roadway Designer menu bar, select File > Save.

24. In the File name field of the Save As dialog box, key in 22345 DES Overlay.IRD

Section Summary:

¢

The width of the template can be controlled by adding additional point controls or
through the use of parametric constraints.

Slope Optimization can be used to create a design surface that is vertically offset but
constrained (parallel or within a delta tolerance) to existing conditions.

A superelevation control line is not a requirement. If matching existing grade, a
Design Cross Slope of any value can be input. With Slope Tolerance set to 0% the
Corrected Slope will match existing conditions.

An Elevation Tolerance can be used in place of a slope tolerance.

Review the point controls created in Roadway Designer. Those created by the
Cross Slope Optimization tool should be active and the control lines created by the
superelevation control wizard should not be enabled.

Look for and resolve any conflicting point controls (shown in orange).

Cross Slope Optimization can be used on any template.
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Lab 24.5 - Creating a Overlay Template with Widening

The goal of this lab is to overlay the existing roadway and add paved shoulders outside the
existing pavement. In Labs 15.1 & 15.2 alignments were created that represent the existing
pavement edges. These alignments will be used as horizontal point controls to maintain the
existing pavement width.

Note: Stripping and milling are interchangeable terms. They both refer to the uniform
removal of some amount of pavement material from an existing roadway. InRoads
menus and reference material use the term stripping.

Section Objectives:

¢ A 2” pavement overlay is required over the existing surface.
¢ 8 paved shoulders will be added to the outside of the existing pavement.
¢ Existing pavement cross slopes will be maintained.

Note: This template will be modified in a later lab to add stripping and leveling
components.

A template will be constructed using new components for the overlay portion and existing
components for the shoulders and sideslopes.

1. Open the Create Template dialog box.

2. Create a new template in the 1 - Templates folder.

3. Keyin 12345 Overlay for the template name.

4. Keyin 2”7 overlay with 1” milling & pavement widening for the description.
5. Display the Dynamic Settings dialog box.

6. Keyin O0.10for the X and Y Steps.

7. Toggle on Apply Affixes.

Dynamic Settings [l
X 0.00 Stepf 0,10
ul}.l}l} Step:§ 0.10
Poirt Name: -
Pairit Style: I

:r I
o
il
4

Set Dynamic Origin
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8. <R> in the template view and select Add New Component > Simple from the right

click menu.
Add New Component 3 Simple
Set Dynamic Origin Ctrl-D Eielaned

Unconstrained
MNull Point
End Condition

Overlay/Stripping

9. In the Current Component area, key in HMA_Overlay for the Name.
10. Select D_HMA_Pvmt for the Style.

11. Key in 0.1667 for the Thickness. Note: this will round to 0.17 in the dialog box.

F=LoHtDa &4
Curmrent Component
Name: rHMA_OverIay | B P M |
Slope: 2.00%

Ticnes:

Width: 12.00

12. <R> in the template view and select Mirror from the right click menu.

Change Placement Point

Mirror
Reflect

Cancel

Set Dynamic Origin
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13. <D> on the template origin. This creates the two components shown in the illustration
below.

14. <R> on the vertical line in the center of the template and select Merge Components
from the right click menu.

Add New Component

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

Change Template Origin

Delete Constraints from All Peints

Edit Component...

Insert point

Merge Components

Unmerge Component Points

Set Companent Display Rules
Delete Component

Set Dynamic Origin

15. <D> <D> on the centerline point of the template to display the Point Properties dialog
box.

16. In the Point Properties dialog box, select HMA_Liftx_Centerline-Top in the Name field.
This also sets the Surface Feature Style to Centerline.

17. Change the X to a Z in the liftx part of the name.
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18. <D> Apply to accept the change.

19.
20.
21.
22.
23.
24.

25.
26.
27.
28.
29.
30.

31.
32.
33.

Name: Jrma Lt Ceonterine-T ~) 4| [ Agply

Feature Name Ovemide: § |

H Point Properties @
1

Close

Surface Feature Style: " -
Ezpins « Previous

Altemate Surface:

Net >

[

Help
Member of:

RT_HMA_Cveray

Constraints
Constraint 1 Constraint 2

Type: None - | | None -

Label:

Style Constraint:

Horizorta Vertica Bath

<D> the Next button to select the center bottom point (1).
Select HMA _Liftx_Centerline-Top in the Name field.
Change the name and change to read HMA_Lift1 Centerline-Bottom.
<D> Apply to accept the change.

<D> the Next button to select the right top point (RT ).

In the same manner as above, change the name of the point to
RT_HMA _Liftl Laneline-Top.

<D> Apply to accept the change.

<D> the Next button to select the right bottom point (RT_1).

Change the name of the point to R7_HMA_Lift1_Laneline-Bottom.
<D> Apply to accept the change.

<D> the Next button to select the right top point (LT ).

In the same manner as done as above, change the name of the point to
LT HMA Liftl Laneline-Top.

<D> Apply to accept the change.
<D> the Next button to select the right bottom point (LT_1).

Change the name of the point to L7 _HMA_Liftl Laneline-Bottom.
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34. <D> Apply to accept the change.

35. <D> Close to dismiss the Point Properties dialog box. The template looks like the
illustration below:

_FI MA_Lift1_Centerline-Top

HMA_Lift1_Centerline- Bottom

LT_HMA_Lift1_Laneline-Top RT_HMA_Lift1_Laneline-Top

LT -HMA -Lift1 - Laneline-Boltorn RT- HMA. Lift1- Laneline-Battom

Now the shoulders and end conditions are added.

36. Expand the template library to show the contents of the 2 - Sections - Pavement >
Shoulder Sections > Hot Mix Asphalt folder.

37. <D> on the HMA_Outside_Shoulder_3Lifts-12z section.

Template Library:
— C:\Projects’ 12345 \Design®\InRoads\DES12345_Ter

EE Poirt Name List

—4 1- Templates
== CONC_Divided_TypeA_4Lane
== CONC_Ramp
== HMA_Crowned_B10
== HMA_Divided_TypeA_4Llane
== HMA_Full_Depth_Widening_2Lane

== HMA_Urban_4Lane
f=] AR (lued=

—4 2 - Sections - Pavement
uro U 3

(£ Driving Lane Sections

— Shoulder Sections

TR

— Hot Mix Asphalt

w - Shoulder_2Lifts-12z
== HMA_Inside_Shoulder_3Lifts-12z
== HMA_Inside_Shoulder_4Lifts-12z
== HMA_Inside_Shoulder_5Lifts-12z

Qutside Shoulde ifts-12z

= HMA_UUside_Snoulder_2Lms- |22
== HMA_Outside_Shoulder_5Lifts-12z

(£ 3 - Sections - End Conditions

1 4 - Components

38. In the Preview window, <D> and hold on the shoulder’s origin (the upper left point).
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39. Drag and drop the section onto the RT_HMA_Lift1_Laneline-Top point.

B Create Template ==
File Edit Add Tools
Template Library Currert Template Displary |
=3 C:\Projects’\12345\Design'InFloads \DES12245_ » | Name: 12345 _Overay @ Components Constraints
"E Point Name List \smlic
= D ; V| Disptay Poirt N L
=3 1- Templates it 2ol splay Point Names
¢ CONC_Divided_TypeA_4Lane Display All Components
> CONC_Ramp

= HMA_Crowned_B10
= HMA_Divided_Typed_dLane
= HMA_Full_Depth_Widening_2Lane
¢ HMA_Uban_dLane
=] 12345_Ovesday 3
23 2 - Sections - Pavement
(5] Curb & Guiter Sections
(£ Driving Lane Sections
(Z] Median Sections HMA_Liff1_Centerline-Bottom
‘=3 Shoulder Sections
(23 Concrele
=3 Hot Mo Asphatt LT_HMA_Lift1_Laneline-Top
= HMA_lnside_Shoulder_2Lifts-12z e

giMA_Lift1_Centerline-Top

= HMA_lnside_Shoulder_3Lifts-12z
aa¢ HMA_Inside_Shoulder_4Lifts-12z
¢ HMA_lnside_Shoulder_SLifts-122
¥ HMA_Outside_Shoulder_2Lifts-1:
#= HMA_Cutside_Shoulder_3Lifis-15 -
it b WA _Lift1 | aneline-Botiom

«
Library  Active Template

Preview

Note: Because Mirror was turned on when placing the overlay component, both
shoulders are now placed in the template.

40. <D> <D> on the RT_HMA_Lift1_EOP-Top point to display the Point Properties dialog
box.

41. The shoulders should be 8 wide. Change the Value of the Horizontal constraint
(Constraint 1 in this example) to 8.00.

42. Change the Slope constraint (Constraint 2 in this example) to a Vector-Offset Type.

43. Set the Parent 1 to HMA_Lift1_Centerline-Top.
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44, Set the Parent 2 to RT_HMA_Lift1_Laneline-Top.

._h‘ Point Properties =]
Name: RT_HMA_Lit1_EOPTe + | [ Apply
Feature Name Ovemide: |RT HMA_Lift1_EOP-To | e |
Surface Feature Style: |D EOP v|

_ | « Previous |
Altemate Surface:
[ Ned> |
| Help |
Member of:
RT_HMA_Shidr_Lift1
Constraints
Constraint 1 Constraint 2
) —
Type: | Horizontal bd | Vector-Offset =
Parert 1 (RT_HMA_LRtT_Lans +| 4| [HuA_Lit1_Centerin ~ ]+
Parent 2: RT_HMA_Lit1_Lan + ] 4]
Value: 8.00 0.00
Label:  EOP-Top-Horiz - e
Style Constraint:

45. Repeat for point LT_HMA_Lift1_EOP-Top, using the corresponding points from the left
side of the template. Remember to use -8.00 for the value of the horizontal constraint.

46. <D> Apply and then <D> Close to dismiss the Point Properties dialog box.

47. Expand the template library to show the contents of the 3 - Sections - End Conditions
> Z-Slope End Conditions > High Speed End Conditions folder.

48. <D> on the Z12_6_to_1 section.

49. In the Preview window, <D> and hold on the section’s origin (the upper left point).
50. Drag and drop the section onto the RT_HMA_Lift1_EOP-Top point.

51. This completes the template. Select File > Save from the Create Template menu bar.
52. <D> Close to dismiss the Create Template dialog box.

The illustration below shows the completed template:
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Section Summary:

¢ By using the vector offset constraint the shoulders will maintain the same slope as the
overlay section.

¢ Once the right click options of Mirror and Reflect are turned on, they remain active
until they are turned off.

Lab 24.6 - Creating the Overlay Corridor

Finally, a corridor is constructed using the alignments and template developed earlier.
Section Objectives:

¢ Create a corridor for the SH 86 alignment.

Add a template drop using the widening and overlay template.

Add point controls using the edge of pavement and SH 86 alignments.
Review the results in Roadway Designer.

Add a superelevation solution to the corridor.

Refine the corridor using Cross Slope Optimization.

Add a Leveling course to the template.

Add a stripping course to the template.

Add vertical alignment adjustments.

Regress the refined vertical alignment.

& & & O O o O o o

Apply the regressed vertical alignment to the corridor.

This corridor will contain a single template drop along with point controls. Horizontal controls
will define the width of the overlay section. Vertical controls will be generated initially through
superelevation and ultimately refined by cross slope optimization. Overlay and stripping
criteria will be defined to adjust and smooth the vertical alignment.

1. From the InRoads menu bar, select Modeler > Roadway Designer.
2. Ifnot already set, toggle Display Mode: to Normal.

3. Inthe Roadway Designer dialog box, select Corridor > Corridor Management from
the menu bar.

4. 1Inthe Manage Corridors dialog box, key in Overlay Project for the Name.
5. Set Surface Symbology: D_ROADWAY-Asphalt

6. Set Horizontal Alignment: SH 86

7. Set Vertical Alignment: SH 86_Existing-V

8. Toggle on Station Limits.

9. Keyin 205+00.00 for the Start station.

10. Key in 259+00.00 for the Stop station.
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11. <D>Add then <D> Close to dismiss the dialog box.

H Manage Corridors

Name: veray_Project

/| Station
-
Start: (Jose

Surface Symbology: D SURFACE 1
Type: i =
Alignen I2D5+DD.DD |+ [ crance

Horizortal Alignment: o a5 - ﬂ o —

Vertical Alignment: SH 86_BstingV I255+DD.DD I'¢-| —

Pl Rounding Tangent: .00 M
Help

Comidors:

Mame Type Source Name Start Station Stop Station
Overday_Project  Alignment SH 86 205+00.00 259+00.00

12. In the Roadway Designer dialog box, select Corridor > Template Drops from the menu

bar.

13. In the Template Drops dialog box, key in 25. 00 for the Interval.

14. Expand the C:\Projects\ 12345\ Design\InRoads\DES12345_Templates-
Overlay template library to show the contents of the 1 - Templates folder.

15. Highlight the 12345_Overlay template.

16. <D> the Add button then <D> the Close button to dismiss the Template Drops dialog

box.

H Template Drops

Coridor: | Overay Project

]f=]!
12345 Overday i
= Typed_ 4=

3= CONC_Ramp
= HMA_Crowned_B10
== HMA_Divided_TypeA_4L

v LIMA b Al mn
4 1 }

Station:  205+00.00 | m
s 50 I+
Library Templates: —

25 C\Projects\ 12345\ Design‘InFoz « D

= HMA_Full_Depth_Wideni _

Current Template Drops:

Station  Inter...

204+00..25.00 12345 Oveday [TL

Template Rewvi...

Library
C:\Projects12345'D....

m

@
m
¥

The template is now displayed in the cross section view. Next, point controls are added to make

the design template match the width of the existing roadway.
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Lab 24.7 - Horizontal Point Controls

Before assigning horizontal controls to the template points, for visual reference, display the

controlling elements in the roadway designer views.

1. Inthe Roadway Designer dialog box, select Corridor > Display References

Add the alignments Lt EOP and Rt EOP created earlier in this chapter that represent the left
and right edges of existing pavement.

2. Add alignments Lt EOP and Rt_EOP as displayed references.

.__h Display References

Comidor:  Overay Project

Surface:

Fitter: <Unnameds
Display as Right of Way

Limits
Station

#

Display References:

AMlignment  Lt_EQOP False
Mignment  Ft_EOF  False

Feature:  [T_pilboard Over 10F - | 4] |

MName Right of... Start 5t...

o |[E ] ER

Display Reference |
Ia Alignmert: |Rt_EOP vlﬂ

Stop Sta...

3. <D> the Add button then <D> the Close button to dismiss the Display References dialog

box.

The alignments are displayed in Roadway Designer.

4. From the Roadway Designer menu bar, select Corridor > Point Controls.

5. In the Point Controls dialog box, key in Horizontal location for right lane for the

Control Description.
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6. Set the Point to RT_HMA_Lift1_Laneline-Top.

7. Toggle on Horizontal for the Mode.

8. Select Rt_EOP for the Horizontal Alignment.

9. <D> the Add button.

H Point Controls

Comidor:  Overay_Project

Control Description: - §Horizontal location for right lane I | e |
Paint: RT HMA Lift1 Lan « 4| Station Limits -

T Start: 205-00.00 e
Vertical Both Stop: 259+00.00 ﬂ Help
e s Alignment h Horizontal Offsets
Horizontal Alignment: IRt EOP = Ii| Start: 0,00 ﬂ

Stop: .00 +|
Use as Secondary Alignment
Vertical Offsets
Priority: 1 J
Horizontal and Vertical Controls:

E.. P.. MName Start 5t... Stop St...  Mode Type Control Description

X 1 RT_HMA_..205+00.00 259+00.00 Horizontal Alignment FRt_EOP  Horizontal locatic

10. In the Point Controls dialog box, key in Horizontal location for Left lane for the

Control Description.

11. Set the Point to LT_HMA_Lift1_Laneline-Top.

12. Select Lt_EOP for the Horizontal Alignment.

13. Add Control Description: Horizontal location for left lane

14. <D> the Add button the <D> Close to dismiss the Point Controls dialog box.

This completes the corridor definition. Now the corridor can be reviewed in Roadway

Designer.
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15. Scroll through the template drops using the station controls under the cross section view.
Notice that the template width matches the horizontal location of the existing pavement.

Point
MName: LT_HMA_Liftl_Laneline-Top

Constraints:
Slope
Harizontal

The template has been constrained to match the width of the existing pavement. Next Cross
Slope Optimization will be used to match the existing pavement cross slope. First
superelevation control lines will be created. These superelevation control lines will be
overwritten by new control lines developed using cross slope optimization.

16. Select Superelevation > Create Superelevation Wizard > Table from the
Roadway Designer menu bar.

?‘RoadwayD | = jects12345\DesigniInRoads\12345_Corr.ird

File Corridor § Superelevation |fTools  Overlay Tools

] |I>‘zi<wl i |-q| Create Superelevation Wizard 4 I AASHTO..

Create Single Control Line... Fixed Length...

Apply Shoulder Rollover Lock... Table...

Import Superelevation...

Import Superelevation from Alignment

17. In the Table Wizard dialog box, <D> the =) button to display the Open Superelevation
Table dialog box.

18. Navigate to the C:\Workspace\Workspace-CDOT_V8i\Standards-Global\InRoads\
Superelevation Tables\AASHTO 2004\ folder.

B4 Open Superelevation Table ==
Lok in ABSHTO 2004 - @7 mEr
Name Date modified  Type Size
pry =
# 06_25.
RecentPlaces — — P
] 06_30.5up
[ ] 06_35.5up
06_40,
Desktop L oAsup
] 06_45.5up
it ] 06_50.5up I
Todd T
7] 06_60.5up
1Ay 7] 05_15.5up
e 08_20.
Coamputer B stsup
7] 08_25.5up i
L™ -
- File name: 05 55 5up -
Network
Files of type Superelevation Table [*.sup) - | Cancal |
[ b |

19. Select 06-55.sup and <D> the Open button.
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20. <D> the Load Values From Table button.

M Table Wizard [=[=][==]

Comidor: Slope Optimization Help

General Superelevation Data

L GardsGiobal\nRoads \Superslevation Tables\AASHTO 2004\06 55 sup [
B0 [ Interpolate Table Values

[T Specify Runout: 0.00 Transition Lengths Are:
[ Non-Linear Curve Length:  [0.00 @ Runoff () Total Transition

Horizortal Curve Sets:

ID Start Station Stop Station Superelevati... | Table Design ...
1 231+75.30 2347257 6.00% 06_55.sup 0.00
2 248+08.02 252+50.13 4.40% 06_55.sup 0.00

Selected Curves: Load Values From Table [ Update Geometry from Table

< Back [ Ned > ] [ Preferences... ] [ Close ]

21. <D> Next.

The rate values are read from the table and updated for each horizontal curve set listed in
the dialog box or highlighted.

22. <D> the ADD button on the Superelevation Section Definitions pane. This displays the

Add Superelevation Section dialog box.

E Superelevation Section Definitions = | 5]
Sections:
Mame Start Stati..  Stop Stati.. CrownPo..  LeftRang.. RightRa..  PFivot Direc...
add. [ Edi. Delets

Superelevation for Selected Section:

Start Stati..  Stop Stati..  Entering ... ExitingR.. ‘“Widthfro..  Superelevation Rate

< Back ] [ Mext > ] [Preferences...] [ Cloze

Edit...

23. Use the drop down menu or the target ﬂ button to select the Crown Point:

HMA_Lift1_Centerline.
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24. Use the drop down menu or the target button to select the Left Range Point:
LT_ HMA_Lift1_Laneline.

25. Use the drop down menu or the target button to select the Right Range Point:
RT_HMA_Lift1_Laneline.

26. <D> OK.
H Add Superelevation Section @
Name: Section
List all backbone points | Cancel |
Crown Point: | HuA_Lit1_Centedin =[] 4

Left Range Point: (1T HMA_Lit1_Lane ~ | 4
Right Range Point: |RT_HMA_L'rH1_Lann v| +
Pivot Direction: |me Crown Paint v|

Number of lanes: @ Two Four

Runoff Length Muttiplication Factor: 1 gg
Limits
Station

|+ [+

27. <D> Next on the Superelevation Section Definitions pane. This displays the
Superelevation Controls pane.

H Superelevation Controls = | 5]

Section: Section - [ Hep |

Superelevation Controls:

Name Point Pivaot Point Initial Sh
Section1 HM... LT_HMA_Lift1_Laneline-Top HMA_Lift 1_Centerine-Top -2.00%
Section1 HM... RT_HMA_Lift1_Laneline-Top ~ HMA_Lift1_Centerine-Top -2.00%

Round Station to Nearest: | 0-00.00

| « Back | | Finish | | Preferences... | | Close |

28. <D> Finish. This completes the development of the initial superelevation control lines.
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29. Review the computed superelevation in the Roadway Designer views and by setting the
Display Mode to Superelevation.

4 Roadway Designer - Ci\Projects\12345\Design\InRoads\12345_DES_Overlay.ird o [@])[=

e it 5

L= ]

Comder. (Ovetay Proect - Station: [ ig] (<] 251+25.00 BBk [ Process Al ]
Active Suface: (12345 eusting ground-Ove = | wi? Interval 2500 [ Process Visible Rangs._|
Template: 12345_Overlay

Lab 24.8 - Optimize the Overlay Corridor

Now Cross Slope Optimization will be used to relate the template cross slopes to the existing
pavement cross slopes.

1. In Roadway Designer toggle on Display Mode: Overlay.
Note: The display mode must be set to overlay to access the overlay tools.
2. Select Overlay Tools>Cross Slope Optimization.
3. Inthe Existing Ground Cross Slope Definition area, set the Existing Type to Alignment.
4. Set the Pivot Alignment to SH_86.
5. Set the Superelevated Alignment to Lt_EOP.
6. In the Design Cross Slope Definition area,select Control Line for the Design Type.

7. Select Section1 HMA_Lift1_Centerline-Top-LT_HMA_Lift1_Laneline-Top for the
Control Line.

8. In the Optimization Parameters area, key in 0.00%6 for the Slope Tolerance.
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9. <D> Calculate Correction a solution is presented.

E Cross Slope Optimization

i
IE
4

Existing Ground Cross Slope Definition Optimization Parameters Close
Existing Type: i - _
gl Alignmet (@ Slope Tolerance: I|}_|}I}3-‘= I [ Preferences ]
B e 5H 86 A ﬂ () Blevation Tolerance: 0.00
" . . Report...
ST nE Lt_EOP M ﬂ Maximum Desirable Defta G: 1 gg
Help
Design Cross Slope Definition Limits
Design Type: Control Line - [T Station
Cortrol Line: Section] HVMA_LIT 203+80 28 #|
260+43.16 #|
I Calculate Comection l [ Reset Results ]
Results:
Station |Gmund Slope | Design Slope Comected Slope | Delta Blevation | Delta G -
205+00.00 -1.78% -2.00% -1.78% 0.00
205+25.00 -1.14% -2.00% -1.14% 0.00 033
205+50.00 -1.48% -2.00% -1.48% 0.00 017
205+75.00 -1.88% -2.00% -1.88% 0.00 020
206+00.00 2.33% -2.00% 2.33% 0.00 023
206+25.00 277% -2.00% =277 0.00 023
206+50.00 -3.20% -2.00% -3.20% 0.00 0.2
206+75.00 -3.53% -2.00% -3.53% 0.00 017
207+00.00 -3.24% -2.00% -3.24% 0.00 0.15

1

W7.3R AR 3 QR <3 nner 7 OR= nnn nig

]
Adjusted Cross Slopes: Delta G Emors:

New Cortrol Line

Section Name: -

Control Line Name:

Note the values in columns Ground Slope & Corrected Slope match indicating the design cross
slope now matches existing conditions.

10. Select Section Name: Section 1

11. Key in for Control Line: Slope-Opt Lt Laneline
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12.

<D> Create. New point controls are created for the left lane.

‘h Cross Slope Optimization

Existing Ground Cross Slope Definition
Existing Type:

Optimization Parameters

M

-] #|

|T_Traffic Double Yel

-] #

|T_Edge of Cil457

|Feature Hame @ Slope Tolerance:

Pivot Feature: Blevation Tolerance:

Spesr i Maximum Desirable Delta G:

Design Cross Slope Definition
Design Type: |Contr0| b

Limits
7| Station

el |

Control Line: |Sedion1 Certerine- v| Start:

Stop:

Calculate Comection | | Reset Results

Results:
Station

| Difference

Ground Slope

Design Slope

1.00%

1.00

226+55.00
233+55.00

lCorreded Slope

= |[=

=]

| Close

| Preferences...
| Repot.. |
( Hep |

Report..

Help

#|
#|

| Detta G

Delta Elevation

230+83.50
231+00.00
231+25.00
2313450
231+50.00
231+75.00
232+00.00
23242500
232+36.50
232:50.00

299.7R A0

Adjusted Cross Slopes:

-425%
-4.45%
-4.81%
-4.93%

-2.00%

New Cortrol Line
Section Name:

Section1

Control Line Name: Slope-Opt_LT_Laneline

Create

0.13

0.26
0.15
0.15
0.14

Delta G Emors:

13.

<D> Close and review the new control line in the superelevation view.

chmwa Designer - urqect \12345\Design\InRoads\12345_DES_Overlay.ird

JJJJJJJJJ J

L= ]

L

1+ O
F-snH-tPa

=D »

Comidor |W| Station E‘B 234:11.77

Active Sufacs: (12345 sisting ground Ove v uf Interval 500
Templats: 12345_Overlay

-
Initial Superelevation

r—‘_)_»______—d
Cross Slope Optimized
To Match EX|st|ng Con

3

GG+ [ |

[ Frocess Visible Range |

Process Al

Display Mode: Normal
Superelevation

@ Overlay
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14. Repeat Overlay Tools > Cross Slope Optimization to develop the solution for the
right side of the roadway using the following input changes:

Enter the following criteria to define the .

15. In the Existing Ground Cross Slope Definition area, select Alignment for the Existing
Type.

16. Select SH 86 for the Pivot Alignment.
17. Select Rt_EOP for the Superelevated Alignment.
In the Design Cross Slope Definition area, select Control Line for the Design Type.

18. Select Section1 HMA_Lift1_Centerline-Top-RT_HMA_Lift1_Laneline-Top for the
Control Line.

19. <D> the Calculate Correction button.

20. In the New Control Line area, select Section 1 for the Section Name.
21. Key in for S/ope-Opt_Rt _Laneline for the Control Line Name.
22. <D> Create. New point controls are created for the right lane.

23. <D> Close to dismiss the Cross Slope Optimization dialog.

24. Select Corridor > Point Controls

Encbled  Priorty  Name Start Station Stop Station Mode Type Cortrol
1 LT_HMA_Lift1_Lancline Top ~ 203+80.28 260+43.16 Vertical Superdlevation Section HMA_Lift1_Certerine Top-LT_HMA_Lift1_Laneine-
1 RT_HMA_Lft1_Laneline-Top  203+80.28 260+43.16 Vetical Superslevation Section HMA_Lift1_Centerine-Top-AT_HMA_Lit1_Laneine
% 1 LT_HMA_Lift1_Lancline Top ~ 205+00.00 2550000 Horizartal Alignmert L5 EOF
% 1 RT_HMA_Lit1_Laneline-Top  205+00.00 253+00 00 Horizortal Alignmert Rt_EOP
% 1 LT_HMA_Lift1_Lancline Top ~ 205+00.00 2550000 Vertical Superdlevation Slope-Opt_Lt_Landline:HMA_Lift1_Certerine-Top
% 1 RT_HMA_Lit1_Laneline-Top  205+00.00 253+00 00 Vetical Superslevation Slope-Opt_Rt_Laneline:HMA_Lit1_Certerine-Top

The original two superelevation control lines should be automatically disabled. The remaining
four controls effect with and slope of the template.

25. Review the new control lines in the superelevation view.

+=hLoH-tOa 4 s

26. From the Roadway Designer menu bar, select File > Save.
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Lab 24.9 - Corridor Review and Vertical Adjustment

Currently the corridor has horizontal and slope controls relative to existing conditions. In
subsequent labs the corridor will be modified to adjust for the overlay thickness, pavement
leveling and pavement stripping requirements. Prior to making those adjustments, review the
current state of the corridor and related quantities.

1. In Roadway Designer toggle on Display Mode: Normal.

2. Scroll through the template drops and note the location of the template relative to existing
conditions

It can be seen that the overlay falls almost entirely below the existing conditions. This will be
addressed with overlay tools.

3. <D> Process All in Roadway Designer
4. Using the scroll buttons navigate to the last station.

5. From the Roadway Designer menu bar select Tools > Component Quantities to take a
quick look at quantities and cost.

6. Inthe D_HMA_Pvmtrow, key in 36.25 in the Unit Cost column. The cost of the overlay
is all we will address for this lab.

.__h Component Quantities EI@
Material | Surface Area | Volume | Units | Uinit Cost | Total Cost/Material | | Close |
D_ABC Class 6 594000 CF 0.00 0.00
D_HMA_Pvmt 832572 CF 3625 3018073.50 | Repart |
D_SHOULDER-Embz 131388.38 SF 000 0.00 | Help |
D_Toe-of Fil 24653.33 SF 000 0.00
D_Top-of-Cut 57365.62 SF 000 0.00

Total Estimated Cost: 301807350

7. Note the Total Cost/Material

A combination of changes to the design will be made by adjusting the vertical grade, adding
pavement stripping and pavement leveling components to the template to determine the
optimum solution.

8. <D> Close to dismiss the Component Quantities dialog box.
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9. Select Tools > Options in the Roadway Designer dialog box, toggle on Cut and Fill

Graphics.

10. <D> OK to accept the changes and dismiss the dialog box.

Review the limits of cut, note that the overlay is almost entirely in cut because the design
profile is coincident with the existing grade. Overlay tools will be used to make adjustments to

the design profile alignment.

11.
Graphics.

12.
13.
14.
15.

16.
17.

18. <D> OK

H Vertical Overlay Adjustment Settings

Backbone
Thickness

Minimum

’—/_f_/—-\'——Overlay

Backbone 0.00

@ Use Minimum Overlay:

Use Minimum Miling
Mazdmum Milling:

Template Range

Left Point: 81T HMA_Lift1_Lane ~ |4
Right Point: N RT HMA_Lft1_Lan + |4
Limits
Station
203+80.2 #|
260+43.1 #|

=
o]
Preferences... |

Parametric Label

-

-

Existing Ground Range
Type: | Match Template Range -

Solution Option
@ Examine all Cross Section Points

Examine Template Points Only

Maximum Vertical Difference: g gg

Select Tools > Options in the Roadway Designer dialog box, toggle off Cut and Fill

<D> OK to accept the changes and dismiss the dialog box.
In Roadway Designer toggle on Display Mode: Overlay.
Select Overlay Tools > Vertical Adjustment Settings.

Toggle on Use Minimum Overlay and key in 2” which will raise the profile alignment
by an amount equal to the overlay pavement thickness.

Under Template Range set the Left Range to LT_HMA_Liftl_Laneline-Top.
Set the Right Range to RT_HMA_L.iftl_Laneline-Top.
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19. <D> Cancel to close the Vertical Overlay Adjustments Settings dialog box.

Overlay Adjustiment = 0.15

20. <D> Process All.

Between the template range points an evaluation is performed comparing the existing ground to
the design template. At template application stations the template is raised to maintain the
minimum overlay thickness. The value of the vertical adjustment at the centerline is displayed.

Note: It’s okay to toggle between Normal and Overlay display modes. However the
overlay adjustments are only reflected while the Overlay display mode is active.

Lab 24.10 - Creating a Pavement Leveling Component

A review of the overlay adjustments shows a gap area between the bottom of the asphalt
overlay component and the existing ground. This area will be addressed by adding a leveling
component to the template.

Overlay Adjustiment = 0.15

9 Leveling Course

Necessary

1. Save and Close the Roadway Designer dialog box.

2. Open the Create Template dialog box and <D><D> on the template 12345-Overlay to
open it for editing.
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3. <D> Add > Overlay/Stripping (component)

4. 1In the Current Component area, key in HMA _Leveling for the Name.
5. Select Follow Component for the Top option.

6. Select Follow Highest for the Bottom option.

7. Key in 6”for the Component Depth.

8. Set the Style to D_LEVELING-Asphalt.

9. Working from left to right, create the component by selecting the three points representing
the bottom of the 2” overlay compliment.

10. <R> Finish

11. <D> Test to evaluate the added component.

HMA Leveling

Component ™~
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12.
13.

Note: The option selected for Top option instructs the added component to follow or tie
to the bottom of the 1 overlay asphalt component. The bottom option could have
been set to follow surface (existing conditions) but by selecting follow highest a
second leveling course could be added if a second leveling material is desired.
Having done so the first leveling course will tie to the higher of the existing
conditions or the second leveling course. In this exercise 6” should suffice for all
leveling needs.

File > Save to save the template library.

<D> Close.

In Roadway Designer synchronize the revised template with the corridor.

14.
15.
16.
17.
18.
19.

20.
21.
22.

23.
24.

25.

Open Roadway Designer.

<D> Corridor >Template Drops.
Highlight the template drop.

<D> Synchronize with Library.
<D> Close.

Review the overlay adjustments and the additional leveling course.

Overlay Adjustment= 0,17

<D> Process All, in Roadway Designer.
Using the scroll buttons navigate to the last station.

From the Roadway Designer menu bar select Tools > Component Quantities to
review quantities and cost.

On the D_LEVELING_Asphalt row, key in 32.00 for the Unit Cost/Material column.

Note the cost of the leveling course

(=[O sl

Close |

B Component Quantities

Material |Surfac:e Area |\u’olume |Un'rt5 |Un'rt Cost | Total Cost/Material | |

D_ABC Class 6 594000 CF | 0.00 0.00 JE—
D_HMA_Pvmt 832572 CF 3625 3013073.50 | Repart |
D_LEVELING-Asphat 599149 CF | 32.00 19172784 |T|
D_SHOULDER-Embz 131383.38 SF 000 0.00 —_
D_Toe-of-Fill 35350.89 SF 000 0.00
D_Top-of-Cut 45157.45 SF 000 0.00

Total Estimated Cost: 3203801 .34

<D> Close to dismiss the Component Quantities dialog box.
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Lab 24.11 - Creating a Pavement Stripping Component

Adding a pavement stripping component to the template can reduce the amount of leveling
material required. Two items need to be addressed. First a vertical adjustment will be made to
allow for a milling depth. Secondly a component will be added to the template to quantify the

amount of material milled.

1. From the Roadway Designer menu bar select Overlay Tools > Vertical Overlay

Adjustment Settings.

2. Toggle on Maximum Milling and key-in Z”

E Vertical Overlay Adjustment Settings

Backbone

Backbone 0.00

@ Use Minimum Overday: 017

Use Minimum Miling

Thickness
Minimum |
’—/_f_/—-\-—Overlay Maodmum

IJ Madmum MiIIinE: I

Template Range
Left Point:  (LT_HMA_Lift]_Lane =] |

Right Point: [ RT_HMA_Lift]_Lan =] |

0.08

Limits
Station

i
]

Cancel |
| Preferences... |
Milling ——
- | Reset |
| Help |
Parametric Label
Existing Ground Range
Tvpe: [flsich Tempiate Range v
Solution Option
@ Examine all Cross Section Points
Examine Template Points Only
Maximum Vertical Difference: g gg

3. <D> OK to close the Vertical Overlay Adjustment Settings dialog box.

4. <D> Process All, in Roadway Designer

Review the overlay/leveling results

Overlay Adjustment = 0,12

Pavement Stripping

4

Leveling

avement

5. Save and Close the Roadway Designer dialog box.

6. Open the Create Template dialog box and <D><D> on template 12345-Overlay to open it

for editing.

7. <D> Add > Overlay/Stripping (component)

8. In the Current Component area, key-in O_Milling for the Name.

Page 538

Colorado Department of Transportation



Labs for InRoads V8i LAB 24 - Widening and Overlay

9. Select Follow Surface for the Top option.

10. Select Follow Component for the Bottom option.
11. Select D_Milling for the Style.

12. Toggle on Stripping Component.

13. Create the component by selecting the three points representing the bottom of the 17
overlay component, from left to right.

DIl Place verten of raw companent, E5C: Ga back, ENTER: Finish MIRAOR

14. <R> Finish.

Note: The component created has no depth however it’s application is controlled by a
combination of settings in roadway designer overlay tools and the existing surface.
Testing the component may display results that appear suspect but will function
correctly.

15. Select File > Save to save the template library.

16. <D> Close

In Roadway Designer synchronize the revised template with the corridor.
17. Open the Roadway Designer dialog box.

18. <D> Corridor > Template Drops.

19. Highlight the template drop

20. <D> the Synchronize with Library button.

21. <D> Close.
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22. Review the overlay adjustments which should depict both leveling and stripping
components.

Overlay Adjustment = 0,12

] F Pavement Stripping

avement
Leveling

Make a final check on quantities and associated costs.
23. <D> the Process All button, in Roadway Designer.
24. Using the scroll buttons navigate to the last station.

25. From the Roadway Designer menu bar select Tools > Component Quantities to
review quantities and cost.

26. For the D_Milling unit cost key in $8.80

E Component Quantities EI@
Material | Surface Area | Volume | Units | Unit Cost | Total Cost/Material » | Close |
D_ABC Class 6 594000 CF 0.00 0.00
D_HMA_Pvmt 832572 CF 3625 3018073.50 | Repart |
D_LEVELING-Asphat 53648 CF 3200 17167.27 | Help |
D_MILLING 528831 CF  8.80 46537.10
D_SHOULDER-Embz 131388.38 SF 000 0.00
M Ten ~F Tl Q4CIN OC cC n nn nnn i
“ b

Total Estimated Cost: 3081777 .87

Next, compute the cost savings achieved by adding using the milling component to reduce the
levelling material.

27. Add the Total Cost/Material for D_LEVELING-Asphalt and D_Milling.
D_LEVELING-Asphalt + D_Milling =

28. Compare the Total Cost/Material for the leveling course here with that noted on page 85.

Cost from pg. 85 - Cost above = Savings

29. <D> Close the Component Quantities dialog box.
30. To find the precise planner area of pavement milling select Tools > Milling Report

31. For the XML report Select folder Milling and the style sheet:
RoadwayDesignMillingReport.xsl

32. Close the Bentley Civil Report Browser and Close the Component Quantities dialog
box.
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Lab 24.12 - Creating the Regressed Vertical Alignment
The adjustments made to the vertical alignment through the use of overlay tools are temporarily
stored in memory until applied to the corridor.

In Roadway Designer (in overlay display mode) the upper-right quadrant of the dialog displays
two lines. These lines represent the original vertical alignment used to define the corridor. A
second line, shown in red, displays the ideal vertical alignment as defined by the Vertical
Adjustment Settings. This optimized alignment can be applied to the corridor as is or it can be
smoothed, or regressed, within user defined tolerances to develop a ‘best fit’ alignment.

1. From the Roadway Designer menu bar, select Overlay Tools > Smooth Adjusted
Vertical Alignment

2. Keyin 0.5”as the Tolerance.
3. Keyin 12345 Smoothed for the Vertical Alignment Name.
4. <D> Apply.

Tolerance Limits Smoothed Vertical

Alignment

Tolerance: 0.04
/| Create Linear Elements Only |
me—————  Original Vertical

Vertical Alignment Name:
12345 _Smoothed SRR Alighment

F=LoHtDa

5. <D> Close.

6. Select Overlay Tools > Apply Adjusted Vertical Alignment.
7. Toggle on Apply Adjusted Vertical Alignment to Corridor.
8. Select ALG_OTHER_Vert for the Style.

9. <D> OK.

To verify the results:

10. Select Corridor > Manage Corridors
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11. <D> on corridor Overlay Project, note the vertical alignment associated with the

alignment.

.__h Manage Corridors

Name: Overay Project Limits T Add

Surface Symbology: |m| o :tatlon |T|
—_—— tart:

Tee: |Aigmert _ ~] w5000 ]

Horizontal Alignment: |SH 36 v| ﬂ Stop:

Vettical Alignment: 259:00.00 +|

Pl Rounding Tangent: .00 |m|

| Help |
Comidors: -
Mame Type Source Name Start Station Stop Station
foveray Project  Alianment SH 86 205+00.00 258-00.00 |

12. <D> Close to dismiss the Manage Corridors dialog box.

13. In Roadway Designer toggle on Display Mode: Normal.

14. Using the scroll buttons navigate through the template application locations to review the

design.

L I W=

Station: 1] (<] 206-00.00 G+
Interval: 25.00

Template: 12345_Overay

Display Mode:

| Process Al |

| Process Visible Range |

@ Nomal

Superelevation
Overday
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15. Select Tools > Component Quantities to see the results using the smoothed vertical

alignment.

H Component Quantities EI@
Material |Surfac:e Area |\u’olume |Un'rt5 |Un'rt Cost | Total Cost/Material « Close
D_ABC Class 6 594000 CF 0.00 0.00
D_HMA_Pvmt 832572 CF 3625 3018073.50 Report
D_LEVELING-Asphat 134225 CF | 32.00 42951.88

_| Hel
D_MILLING 304363 CF 880 2673438 [ he )
D_SHOULDER-Embz 131388.38 SF 000 0.00
M Ten ~F Tl RCN A cC n nn nnn i
“ b

Total Estimated Cost: 3087209 .76

16. <D> Close to dismiss the Component Quantities dialog box.
17. Select File > Save to write the roadway definitions to 12345 _DES_Overlay.ird
18. <D> Close to dismiss the Roadway Designer dialog box.

19. Exit InRoads and MicroStation.

Chapter Summary:
e Point controls can be used to match the existing cross slope of the road.
e Surface features can be used to create point control alignments.

e Be aware that other features may reside inside of the edge of pavement which could cause
problems when modeling the corridor.

e [fthe edge of pavement is to be saw cut prior to widening, a horizontal offset can be
defined when point controls are created.

e Slope optimization can also be used to develop a design relative to existing conditions.

e Superelevation is used to develop a control line that can be overridden by cross slope
optimization.

e Using cross slope optimization can be used to rehabilitate existing pavement cross slopes.
e Vertical alignments can be adjusted for overlay and/or milling requirements.
e There are new template components for overlay and milling (stripping).

e Component quantities can be calculated as a design progresses.
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