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Lesson Name: Opening a Project

L ESSONOBJECTIVE .
In this lesson the student will learn to accesm®&oads project in preparation for designing a
model in Roadway Designer.

EXERCISE: GETTING STARTED

This exercise will guide you through the stepsdbgjarted
1. Go toStart > Programs > Bentley > InRoads Group Athens *nRoads Suite
2. When the MicroStation Manager appears select t&e fi

C:\2009 RBC\EW-13\DATA\EW-8.dgn and pres©®pen.
3. When the InRoads Explorer appears, gbite > Openfrom the InRoads menu.
4. When the Open dialog appears select the InRoagkscpide:

C:\2009 RBC\EW-13\DATA\EW-8.rwk and pres©OK.

Opening theRWKproject file opens the following files:

EW-8.alg

EW-8.itl

EW-8.ird

Existing.dtm

EW-8.xin
5. PresgCancelto close the Open dialog.

6. SelectModeler > Roadway Designeffrom the InRoads Explorer menu to access
Roadway Designer.

Bt Bentley InRoads Suite Vi (SELECTseries 1) = |[= ][]

Fle Suface Geometry Bridge Drainage Survey Evaluation | Modeler Site Modeler Drafting

Quantities Tools Help k¢ Create Template...
oo Roadway Designer...

e S Geometry Proj... | De " Eipress Modeler...
EI% Geometry Projects * | | & Default
fom i S Y SN0 Y o —
= Highwa 2009 RBe ™
5 Geometry | Preference| + [ » ! g r”\'r - =

Designs and manages readway corridors

LESSONNAME : CROSSSLOPE OPTIMIZATION

LESSONOBJECTIVE :

This lesson will take you through how to optimike tlesign cross slope against the existing
ground cross slope.

On-Line Help TopicSearch on “Cross Slope Optimization”
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EXERCISE: CROSS SLOPE OPTIMIZATION

This exercise will take you through using the Ci8kgpe Optimization tool to set you
design cross slope.

1. When the Roadway Designer opens, make sureCahnedor is set to Overlay”
and theActive Surfaceis set to Existing”. Set theDisplay Modein the lower
right corner tdOverlay. You will see four panes in the window. The top |&ihe
is the plan view. The bottom left is the crosgisecview. The top right pane is the
profile view, and the bottom right is the supewal&on view.

Bt Roadway Designer - C:\2009 RECVEW-8\DATA\EW-8.ird [ | |5

File Corridor Superelevation Tools Owverlay Tools

- =

Comidor: | Overay - Station: |_:| [£] 330-00.00 2] !.‘-_|_+J [ Process Al |
Active Surface: Existing - | - Interval: 5.000 | Process Visible Rangs |
Template: Simple Display Mode: (7 Normal
(1 Superelevation
@ Overlay

2. Switching to this mode activates t@&erlay Toolscommands. From the
Roadway Designemenu, selecDverlay Tools > Cross Slope Optimization.

The Cross Slope Optimizationdialog is used to adjust the design cross slope to
match the existing ground cross slope within aaterglope or elevation tolerance.
This dialog is set up to work on one lane of theigie at a time. You are going to
look at the right side first. Note that for tRgisting Ground Cross Slope
Definition you have the ability to compare against eithertexgssurface features,
or alignments. When using alignments, there iae®d to define a vertical profile
for the alignment. The alignment will be drapedtioa existing ground to
determine the elevations for the pivot and supeatésl edge. For tH2esign

Cross Slope Definitionyou have the choice of comparing against a supgaton
control line, or a constant slope.
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Fill out the top portion of the dialog as showndvel Once you have done so, press
the Calculate Correctionsbutton.

Bt Cross Slope Optimization ==
Existing Ground Cross Slope Definition Optimization Parameters | Gl
Bt e \—Feature hiome '_i 1@ Slope Tolerance: 2.00%

Pivat Feature: = ! iz | Preferences... |
ot FESILrE: |C|- 'l ﬂ "1 Bevation Tolerance: . |
" ) - Repart....
SipcechiaE o . |HEP "l ﬂ Madmum Desirable Delta G: g 500 |
|  Hep |
Design Cross Slope Definition Limits
Design Type: |C0ntr0| e v| | Station
Cantral Line: |R_EQP - 330-00.00 ]
i Calculate Comection | i Reset Results |
Resutts:
Station Ground Slope Design Slope Difference Comected Slope  Delta Hewvation Delta G
Adjusted Cross Slopes: T Delta G Emors:
Mew Control Line
Section Name: i
Control Line Name: 7 Fop | Create |

3. You should now see the results of the calculatioinéResultstable. Note that the
buttons next té\djusted Cross Slopesre still disabled. This means that no
adjustments to the control line were needed to tamnheSlope Toleranceof 2%.
Press the> button next tdelta G Errors. You should see that the design Delta G in
the area of the transition is 1.0. You could filsstby modifying the superelevation
control line, but leave it for now. Finally, natithat the ground surface cross slope
was actually drawn in superelevation window (giag).

4. Now do the left side. Set tl®uperelevated Featurg¢o beLEP, and set th€ontrol
Line to beL_EOP.

5. Press th&®eset Resultdutton to clear the grid.
6. Press th&€alculate Correction button.
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7. For the Left side, we do have an area where tlierdiice between the existing cross
slope and the design cross slope exceeds theispeciferance. Press thargest
button, and note that the station location in Raad®esigner is updated to show the
location. The cross section view shows the exgsgiround line that was used for the
calculation as a red dashed line.

Overlay Adjustment = 0.000 -

e I : b

Note that navigating the results using the arroyska by selecting the row will update
the station location in Roadway Designer.

8. Now we are going to create a new control line ftbmcorrected slope results. In the
New Control Line section at the bottom of the dialog, Settion Nameto Sectionl
For Control Line Name enter ‘Adjusted L_EOP”.

9. Press th€reate button. When this is executed, two things wikwc First, a new
super elevation control line will be created argptiiyed in the super elevation view.
Second, if thdesign Cross Slope Definition Design Typeas a control line, the
program will ATTEMPT to replace the super elevatpmnt control that uses the
specified control line with the newly create cohtimwe. If it is successful, the program
will not remove the previous point control, but milerely disable it. So you should
see something like this in the super elevation wimnd

| S N AU

and if you close th€ross Slope Optimizationdialog and open th€orridor >
Point Controls dialog, you will see this in the list box:

Horizontal and Vertical Controls:

En... Priorty Name Start Station  Stop Station  Mods Type Cantrol Description
1 L_EOF 330+00.00 414+5346  Verdical Superelevati... L_EOP:CL
X 1 R_EOP 330+00.00 414+5346  Verdical Superelevati... R_EOP:CL
* 1 L_EOQP 330+0000 41445346  Vedical Superelevati... Adjusted L_EOP-CL Created by Cross Slope Optimization

10. Close thePoint Controls dialog, and on th®oadway Designemmenu, seledtile
> Savenow.
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LESSONNAME :VERTICAL OVERLAY ADJUSTMENT BASICS —OVERLAY WITH NO MILLING

L ESSONOBJECTIVE .

This lesson will take you through how to adjust ¥ieetical alignment for an overlay project to
maintain a minimum amount of overlay.

On-Line Help TopicSearch on “Vertical Overlay Adjustment”

EXERCISE: VERTICAL OVERLAY ADJUSTMENT

Using a simple template that represents the tdpeohew design surface, This exercise
will take you through the tools to create and agiyadjusted vertical profile to you
design.
1. From the Roadway Designer menu, se{@eerlay Tools > Vertical Adjustment
Settings This will bring up theé/ertical Overlay Adjustment Settings dialog.
Fill it out as show below.

‘B Vertical Overlay Adjustment Settings @
Backbone Lok ]

Thickness —_— P
Minimum ﬂl
’—/_f_/"—ﬂverla-f | Preferences. .

\\‘\_.

| Resat

| Help

Parametric Label
Backbone 0.000 -+

@ Use Minimum Overday: 0167 -
[7] Madmum Milling:

17 Use Minimum Milling

Template Range Existing Ground Range
Left Point: [|_gop | #| T¥P=: [ Match Bsting Ground Features ~ |
Right Pairt: |H_EDF‘ ,|j:J Left Featurs: ILEF' ,|i]
Fight Feature: |F{EF' 'Ii]

Limits Solution Option
[T Station i@ Examine all Cross Section Points

330+00 00 | © Examine Template Points Ony

A14+53 45 _J Madmum Vertical Difference: 3 pop

2. Close this dialog box.

3. Navigate to the first station of the corridor. the cross section view, notice the
Overlay Adjustment =0.220. This means that the current vertical peddil this
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station will need to be adjusted upward by 0.220 fe maintain a minimum
overlay of 2" (0.167). The vertical dashed re@$imepresent the left and right
range over which the adjustment was calculateces@&lines indicate the
intersection of the Template Range and the ExisBrmund Range. All points
along the existing ground and all points alongTd of the template that fall
between the range lines are looked at to deterthmeritical (controlling) point.
The red box on the existing surface indicates thiea point. This is the point
where the minimum overlay will occur for the givadjustment.

4. Depending on the quality of the existing road, #hedaccuracy of the survey, the
critical point is not necessarily at one of the eothts or in the center. Navigate to
station 387+80. Note that at this location théaal point is about 4.5 feet to the
right of the centerline.

Press thérocess Allbutton. When the processing is finished, Itteal vertical profile
will be displayed in th@rofile view as a red line.

Zoom into a portion of this line and right clicket. Notice that you can move or
delete points along this line as needed to adjestsadue if needed (due to bad input
data or simply to smooth some areas out).

Now, from the menu, seleCverlay Tools > Smooth Adjusted Vertical Alignment

This tool is used to create a best fit (regressed)cal alignment that can then be added
to the corridor’s horizontal alignment and usedh&sdesign alignment. Set the values
as follows and press ti#Agpply button:

x5

| Create Linear Elements Only |

B4 Smooth Overlay Vertical Alignment

Talerance: 0.157

Close |

Vertical Alignment Mame: —
| Help |
Smoothed —

Notice in your profile there are two new lines y@llow line that represents the top
bounding line (0.167 above the ideal line) andeegtine that represents the regressed
alignment.

Notice the green line never goes below the red liftleerefore, it will maintain the
minimum overlay.

Hint — if you want to use theleal line as the new vertical alignment, run this comaha
with theTolerance set t00.0.

Page 7



2009 NORDIC CONFERENCE

OVERLAY TooLS INROADS V8I

8. Close theSmooth Overlay Vertical Alignmentdialog. At this point, the vertical
alignment has been created, but it only residesamory, and has not been assigned to
the corridor’s horizontal alignment yet.

9. SelectOverlay Tools > Apply Adjusted Vertical Alignment. On the dialog box, set
theStyleto P_ROAD_Centerling and press th©K button. This will create a new
vertical alignment called “Smoothed” to the Corriddhorizontal alignment, and
modify the corridor properties to use this as thdigal alignment. If you switch the

Display Mode back toNormal or review the corridor using tiianage Corridors
dialog, you can see this.

10. SelectFile > Saveto save the .ird file, then clofmadway Design and save the
Geometry Project by selecting tBeometry tab in thenRoads explorer, and right
clicking on the “Highway” project.

L ESSONNAME : INTRODUCING OVERLAY /STRIPPING (MILLING ) COMPONENTS

L ESSONOBJECTIVE :
This lesson will take you through how to use the @verlay/Stripping component.
On-Line Help TopicSearch on “Overlay/Stripping component”

EXERCISE: INTRODUCING OVERLAY/STRIPPING COMPONENTS

This exercise will introduce you to Overlay/Stripgicomponents and their behavior.
1. From the InRoads menu, seldtbvdeler > Create Template

2. From theTemplate Library tree view, open (Set Active) the templ&reerlay
Templates > Simpleby double clicking on it.

3. From the menu, seleéidd > Overlay/Stripping. Notice the properties at the
bottom of the Create Template dialog.

Cument Component

Mame: Test Style: |01.rer|a'_.r - |
Top option: |F°"°""" Surface 'l Atemate Bottom Surface:

Bottom option: | Follow Surface - | -
Component Depth: 0.000 Label: -
Surface: |:.Pu:’ti1.re> v| + | Stripping Componert

Surface Depth: 0.000 Label: -

We are going to investigate how these propertiestthis new component type,
but first a little information about Overlay/Stripg components.

* When placing points to define one of these comptsgou are only defining
the top of the component.

* TheTop has 3 options:

o0 Follow Surface— The top of the component will be draped aloregttp
of the target surface. The only points that madterthe leftmost and
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rightmost points of the component, as they defirgeeixtents of the
component.

Follow Component— The top of the component will follow the points
that define the component.

Follow Highest— The top of the component will follow the higla#rthe
surface or the defined component line (points).

* TheBottom has 4 options:

o

0

(0]

Follow Surface— The bottom of the component will follow the targ
surface at a distance below the surface as deffipgkdeSurface Depth
Follow Component— The bottom of the component will follow the
points that define the component at distance béh@m as defined by
the Component Depth

Follow Lowest— The bottom of the component will follow the lawa#
the surface line or the defined component lindatspecified depths.

Follow Highest— The bottom of the component will follow the |lawed
the surface line or the defined component lindatspecified depths.

* By definition, the bottom of the component will me\go above the top of the
component. If the Follow rules dictate that thé&tdrm should go across the top,
the bottom will simple start to follow the top afraponent line. In cross
sections, these areas of zero thickness are n@hdhkait when the component is
displayed as a 3D mesh element, the zero thiclaress are created for
integrity.

4. Fillin Component Properties as follows and theacplthe component by snapping to
the three points in this template:

Current Component

Name: Qveday Style: |Over|a'_.r ~
Top option: |F°”°""" Component '| Altemate Bottom Surface:

Bottom option: | Follow Surface - | -
Component Depth: 0.000 Label: -
Surface: |:.ﬁ.|:.1imre> v| | Stripping Component

Surface Depth: 0.000 Label: -

5. This might be a standard overlay. Presshibst button, and in th&est End
Conditions dialog draw the<Active Surface>target to see the behavior.
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6. Close the Test dialog and edit tBgerlay component. Set theomponent Depthto
0.1. Set th&op to Follow Surfaceand theBottom to Follow Component.

7. Test this configuration. Try changing the slopéhaf surface line. This
configuration might be used for a milling componenill out the high spot and
allow our new overlay/leveling to have a minimurickmess of 0.1.

8. Spend a few minutes trying different configuratiahshe Top andBottom options
with different thicknesses.

9. When you are done experimenting, closeG@heate Templatedialog without
saving.

LESSONNAME : USING OVERLAY /STRIPPING COMPONENTS WITH ADJUSTMENTS

L ESSONOBJECTIVE :

This lesson will take you show you how to use alomation of the Overlay Vertical
Adjustment Settings tool with Overlay/Stripping qooments and a new tool, Approximate
Component Quantities, to determine the optimumtswidor a particular situation.
On-Line Help TopicSearch on “Overlay Tools”, “Overlay/Stripping”,dMApproximate
Component Quantities”

EXERCISE:
This exercise will take you through an iterativeqess to determine the best solution
for a widening project.

1. OpenRoadway Designer.Set theCorridor to“Widening”, and set théctive
Surfaceto “Original”.

2. Set or theDisplay Modeto Overlay

3. SelectOverlay Tools > Vertical Adjustment Settings. When the dialog box
opens, set the values as follows:

© 2009 Bentley Systems, Incorporated Page 10



2009 NORDIC CONFERENCE

OVERLAY TooLS INROADS V8I

B Vertical Overlay Adjustment Settings @

Backbone
Thickness

Minimurn

PR

Parametric Label

Backbone 0.500 v
@ Use Minimum Overay:  0.083 =
[T Maximum Milling: 0.050

(7 Use Minimum Milling

Template Range Existing Ground Range
Left Point: (g0 | #| = [Match Template Range -
Right Pairt:
Limits Solution Option
] Station @ Examine all Cross Section Points
330300 00 __J () Examine Template Points Onby
A14+53 46 _J Madimum Vertical Difference: 3 poo

This will ensure that there is a minimum of 1” ahleling.

4. SelectOK on the dialog box to close it and open @wridor >Template Drops
dialog.

5. Edit the template drop, and add an Overlay Tempéapoints L_Lvl, CL_Lvl, and
R_Lvl. The properties of the component should be asvisii

Cument Component

Name: | eveling 4" Max Style: [Leveling-i -
Top option: [F""““' Component '] Atemate Bottom Surface:

Bottom option: [Fnllnw Highest v] -
Component Depth: 0250 Label: -
Surface: [Mi\re:: v] [ Stripping Component

Surface Depth: 0.000 Label: -

Note that you are setting the depth to 3” becatisé [eveling(the known
minimum) is already part of the component. Thepkate should look like this:
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IL EOPBND

L_EQP-Fie
L Lwi

6. PressOK to close thé=dit Template dialog and close thEemplate Drops
dialog.
7. Walk down the surface, and you will see that in hpbaces, 4“ of leveling is
adequate, but there are some locations wheradttis
Hint — go to station 391+50 and move down station.
8. This gap is to be filled in using a different maérso edit the template drop again.
9. Add an Overlay Stripping Component with the follogisettings:

Cument Component

Name: Style: [ LevelingBinder - ]
Top option: [F"'”““’ Companent '] Altemate Bottom Suface:

Bottom option: [Fulluw Surface v] -
Component Depth: 0.000 Label: -
Surface: [Mi\re:: v] [] Stripping Componert

Surface Depth: 0.000 Label: -

The three new points for this component shoulditexty below the vl pts and
constrained to be directly below them at a distaric® (Horizontal Constraint of
0, and Vertical Constraint = 0.25). Your templsi@uld look something like this:
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=i = L EﬁP"'ENl:'JH _ T -
Woron |FQP-Tia LFQP Tie e, oTOR

- L OTOSE P ; R.OTQSB

L BOSBE R _BQSB

L OBOSE R_OBOSB

10.Pres0K to close thddit Template dialog and close theemplate Dropsdialog.

11.PressProcess Alland navigate to the end of the corridor.

12.From the menu, seletbols > Approximate Component Quantities. This dialog box
lists the approximate component material quantfties the start of the corridor to the
current station. Closed shapes report volumes) shapes report area. The user can
enter Unit Cost values to get a cost estimatehfosé components they are interested in.
For theLeveling4 unit cost enter $32.5, and for thevelingBinder enter $24.0. Right
now, the total cost for these two materials is al$d,391,000.

13.We are now going to make some adjustments to thigrnl®éy adding some milling.
Close theApproximate Component Quantitiesdialog and open théertical
Adjustment Settingsdialog. Enable Maximum Milling and set the vatae”. This
will knock off any high points and, hopefully, gius significant savings.

@ Use Minimum Cveday:  0.083 -

| Maxdmum Milling: 0.167 hd

Process Allagain and open th&pproximate Component Quantities. Note that the
new value for leveling materials is now about $988, A savings of $658,000, but we
still need to add the milling costs.

14.CloseApproximate Component Quantities and edit the template drop again. Add
another Overlay/Stripping component along the mottd the 1” thick leveling
component (Pts_Lvl, CL_Lvl, andR_Lvl). This location is also the bottom of our
maximum milling. Use the following settings:
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Cumrent Component

MName: Style: | Milling -
Juminiear | Fallow Surface v| Altemnate Bottom Surface:

Bottom option: | Follow Component = | -
Companent Depth: 0.000 Label: -
Surface: |:.Pu:.1i1.re‘; v| 7| Stripping Component

Surface Depth: 0.000 Label: -

Navigate up and down the corridor and notice tbattie Milling, most of sections
show triangular type wedges with the maximum heafl&”. We need this
because milling is typically paid by sq ft, but anilling material is reported to us
in cf. In order to plug in a milling cost, we wilse a cost of $0.28/sf($2.50/sq
yard) divided by an estimated average thickneds (.83’) to arrive at a cost of
$3.36/cf.

Navigate to the end of the corridor, and openApproximate Component
Quantities dialog, find the Milling material and enter $3.f86 the cost. Note the
final value is still significantly less than thelwa without milling.

If you wish to find the precise milling area, fralhre Roadway Designer menu,
selectTools > Milling Report that opens a report that summarizes the milling at
each station and at the bottom, gives the totdingibrea. This material report
operates on all milling components in the model @mels not distinguish between
material types. If you use the number at the lbowd this report multiplied by
0.28 you get approximately $39000, which is acjui@és than the $44000
approximate cost in the approximate component dgiestlialog, so the estimate
of 1” average thickness was a little on the coresidre side.

Finish the design by creating a smoothed alignmssftle using 0.0 tolerance, call
it “WideningProfile”, and Apply it to the Design.
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