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Why Overlay?
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Why Overlay?

Accommodate wedging / leveling
Milling

Widening

Crown correction

Longitudinal smoothing
Superelevation correction

Cost minimization
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What To Expect...

e Optimized vertical alignment without the “washboard

effect”.

Leveling / stripping components

Corrected superelevation

Distinct volumes to minimize construction cost

Several tolerance settings for overlay design
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Why New Tools?

A majority of all roadway construction projects today require
overlay and or widening (rehabilitation) versus new
construction.

* Machine control construction becoming the “norm” even with
rehabilitation projects.

 Need new tools in Roadway Designer to better optimize
quantities and follow specific standards like minimum overlay
thickness or max. overlay depths.

 Need ability to optimize proposed profiles to lessen the
“washboard effect”.

* Need ability to "match what’s out there” to minimize cost.
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What Abilities Will These Tools
Provide?

tolerances

ground points

“Smooth” the vertical profile.

Apply the adjusted profile.

Crown correction / match existing milling
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e Existing cross slope optimization with slope and elevation

e Minimum overlay thickness / maximum milling (scarification)
depth analysis examining template points and optionally all

Bituminous and Milling estimate of cost based on unit rates.
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Introducing Roadway Designer’s
Overlay Toolset

nference and Training Data\200 P-9 RD - Resurfacing and Overlay made Easy\Data\overlay.ird

File Corridor  Superelevation  Tools ngrlay Taols
= Cross Slope Optimization. ...
2| :: / ‘-l—'—'_'_'_
i |>‘*‘ | _ql H§1 'PJ| 8’1 %| @ vertical Adjustment Settings. .. Overl ay tools Clase ] [ Help
amooth Adjusted Yertical alignment...
Apply Adjusted Vertical Alignment. ..

F=AhAsH-t0M

=g

Overlay Adjustment = 02238

o ' ' ' 5 k=mhoH-toa
Caridor Dverlay & Level & Grind & Wide Statiorn [10+30.00 |1+ Process Al
Active Suitace: | v| uit Interval 10,0000 Process Yisible Range

Template: | Overlay & Grind & Level Hisplatitind O gl
A sk A A () Superelevation

Overlay Mode —————»@ 0wy :
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Overlay Display Mode

A new Display Mode has been added to Roadway Designer

[ Process All ]

[ Frooess Vst Rangs ] In the “"Overlay” Display Mode, the “"Overlay Tools” drop

Display Mode: O Normal down menu entry becomes active

) Supsrelesation
(®) Overlay

= Vertical Overlay Adjustment Settings

Backbaone
Thickness
sm Roadway Designer - C:\Conference and Training Data\2009 RBCAEH %
- yerlay P =
File Carridor  Superelevation  Tools BeREEEE G ,_/_’_/v— Mmgum

k Cross Slope Optimization, ...

H |m i|-q| HI|€')’| R)J| %| @ Wertical Adjustment Settings. ..

amooth Adjusted Yertical Alignment.. . Backbone
_ ":‘PPI':" AdeStEd vertical nlignmentl _ @ R S
= M awirnum Milling: |
om Cross Slope Optimization DE O e M Wil

Esizting Ground Crozs Slope Definition Optimization Parameters Clase Template Range Ewigting Ground Range

Existing Type: [ = it ;| - T i
' e 77\’—| @ Slope Tolerance: [D_EDDZ ] Prafararn LetbRan |7"_! _ﬂ Type: | Match Template Range )
Pivat Feature: oL v] il O ElevationToleranes: — : Right Paint: | _"_l iJ
i e o = Repart.
Shcerlvald e |LEP v_l i] Marimum Desirable Delta G- | g ao00 ]
=————— Help
Diesign Cross Slope Defirition Lirnits Lirnis E_olution Option
Design Type: il [ Station [ 5tation (%) Examing all Cross Section Paints
Control Line: ] 4] ' ]| || OFxamine Template Ponis 0 = Apply Adjusted Vertical Alignment
=4 _j | _J M asimurn Yertical Differencef
L Apply Adjusted Yertical Alignment to Carridor oK
[ Calculate Corection ] [ Reset Results ]
Fasiits: Skyle: |P_ROAD_CenterL|ne v |
Station Ground Slope Design Slope Difference Comected Slope Delta Elevation Delta G Craate Yertical Alignment
=& Smooth Overlay Vertical Align... @ e o8} el izl
Talerance: | . oo | [ apply l Mgz | bottom |

[¥] Create Linear Elements Only Shyle: |Defau|t v|
Adjusted Cross Slopes: Delta G Erors: Yertical Alignment Mame:

Mew Contral Line : |
Section Name: | v |

hame: | top |

Skyle:

Control Line MName: :Section'l El:_L—_EF |[ Create ]
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New Component Type

A new component type - Overlay / Stripping

Add Mew Component

Mame: | illing

| SWE iling

Top option;

B ottom optian:
Component Depth;
Surface:

Surface Depth:
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~ | Template Documentation Link. ..

| Follow Component |+ | Alternate Botborn Surface:

Check, Poink Connectivity, ..
Delete Components

| Follows Component | |

w | Change Template Crigin

Delete Constraints From All Points

Set Dynamic Origin Ctrl-D

3 | Label | milling depth v |
| <hctives + | [¥] Stipping Companert
0.0000 | Label | v

= Com ponent Properties

Mest >

Parent Compaonent;

¥ +

Display Rules: |

Mame: | L_Levelng | ﬂ
[] Use Name Override: | |
Descriptian: | |
Style: 'P_ROAD_BinderCa, + |

Sitiat

[ Ed.. o

[] Exchude Fram Triangulation

Owerlay/Stipping Properties
Top optioh:

Battamn option:
Component Depth:
Surface:

Surface Depth:

| Follow Component |+ | Alternate Bottom Suface:

| Follow Surface w | | w |
10,0000 | Label || v
| <Actives « | [¥] Stripping Companert

0.0000 | Label | |

Simple
Constrained
Unconstrained
Mull Paint

End Condition
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Vertical Optimization with
Superelevation correctlon

- Ve rtlcal Overlay Ad]ustment Settings

» Designer

- . Thickness _mum | —
first appl_les W@ ol
the required
S u p e re | eva ti O n F'a_ram;tric L?be! EJ

Backbone 01667 v

b a S e d O n (@ Use Minimum Oveilay: (01250

[ Masimum Milling:

p I"O] e Ct (O Use Minimurn Miling

Template Range Existing Ground Range

Sta n d a rd S . Left Point: L_Ei:' v ij Tope: I--1atf:.h T-Erunlatr:e'FIar"ni E

Right Paint: | p gp s ﬂ

]

Cloge ] [ Help

) O pt| m |Z e t h e Limits Solution Option +=AoH-tOM

[ Station (=) Examine all Crozs 5 ection Points

t - I f' I ! : | J () Examine Template Pairits Orly
Ve r I Ca p ro I e I : M aximur Y ertical Difference: ig_gggn
utilizing the

design

superelevation | | i l-

Overlay Adjustment = 0.4541

ool

-l ¢ 5

O Y
Carridar: Rehab & Leveling v LT [EJ EJ :22_“?.0'.0.0 iJ Process Al
Active Suface: [ = o Interval 10,0000 Frocess Visible Range
Template: Rehab Display Mode: () Normal
i () Superelevation
(®) Overlay
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« Analyzes the existing
cross slope and Delta G
between sections.

e Takes into account
theoretical design
standard superelevation.

e Adjust the proposed
cross slope based on user
defined tolerances.

 Creates new point
control lines.

* Allows for user
interaction to manually
adjust computed slopes.
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Cross Slope Optimi

zation

o

T
&‘ frace Slane O
R N 10

Esizting Ground Crozs Slope Definition

Optirization Parameters

Cloze

Adjusted Cross Slopes: P 5 Langest

Mew Contral Line
Section Mame: |LEP v

Cantrol Line Marne: "Lt-correctecl

Eaee. (e | Feature Names | (%) Slope Tolerance: 0500 [
Pivot Feature: | [ . : RELE G
|CL 3| ﬂ ) Elevation Tolerance: :
SHpa sy G Redits: irl_-EP pal ﬂ M aximurn Desirable Delta G [g.aoo0
Help
Design Cross Slope Definition Lirnits
Design Type: EIElont.rlgl.lEilﬁe v [ Staticn
Control Line: [Sectiont CLL_EP | ' | #|
[ Calculate Carrection I [ Reset Results J _j
Results:
Station | Ground Slope | Design Slope Difference Comected Slope | Dielta Elewvation | Deltalz A
T4+80.00 -3.456% -2 000% 1.456% -2.956% 0.0599 0.2755
T4+30.00 -3 570% -2.000% 1:570% -3.070% 0.0598 0.2765
T5+00.00 -3.685% -2.000% 1.685% -3.185% 0.0597 0.2776
75+10.00 374 % -2.000% 1.741% 3.241% 0.0596 01375
T5+20.00 3795 3:295%
T5+30.00 -3.849% 2. 0002 1.849% 0.0595 0.1308
TE+40,00 -3.903% -2.000% 1.803% -3.403% 0.0595 0.1310
75+50.00 -3.957% -2.000% 1.957% -3.457% 0.0594 013z
75+60.00 -4.012% <2 000% 2012% 3512% 0.0594 01314
TR0 NN A NCCe 3 O feRpl==td D RCCE n ARG [ ek Ny

s
Delta G Erors;

Overlay Adj

ustmemt = 0
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Corridor:

File Name:

Input Grid Factor:
Existing Ground Data:

1. 00000

Pivot: L

Design Data:

Type: Alignment

Report Created: 4/29/2009
Time: 9:46am

Cwerlay Sample
CANCDOT Cverlay\Cwverlay Sample.ird

Hote: Allunits in this report are in feet unless specified otherwise.

Superelevated: t_ex_eop

Type: Control Line

Control Line: Section1 CL-EEQP_L
Optimization Parameters: Tolerance Type: Slope

Slope Tolerance: 2.00%

Cross Slope Optimization Station Report

Cross Slope Optimization Report

) Existing
Station SlopelElevation
20+20.00 0.18%
0.02

20+30.00 -1.76%
0.19
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Design
Slope/Elevation
-1.95%

0.21

-1.14%
0.13

Difference
Slopel/Elevation
2.13%

0.23

0.62%
0.07

Corrected
Slope/Elevation

-1.82%
0.20

-1.14%
0.13

Delta G

0.00

0.M
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Vertical Overlay Adjustment

e Design via minimum overlay and optional maximum milling.

e Design via minimum milling

e Utilize Parametric Constraint labels to vary depths throughout a
project

 Examine template points only or all points including existing ground
e Multiple choices when setting offset limits for analysis

= Vertical Owverlay Adjustment Settings

Backbone
Thickness

Finimum Sl
,—/__r_/s,_ﬂveﬂaﬁ' Preferences...

-—-\.__\__

Overlay Adjustment = 0.2978

Feset

X
[ coen ]

Help

Paramstic Label Backhone thickness
Backhone [01ee7 )
() Use Minimum Overlay: 01250

[ Masimum Milling: [aooon
) Use Mirimurn Milling

Template Fange Ewizting Ground Ranage

Tope: | patch Template Range v |
fdatch Template Fange:
tatch Exizting Ground Features
td atch Existing Alignments
tatch Exigting Styles
Fined Offzets
Lirnits Solution Option

[ Station (%) Examine all Crozs Section Points

Left Paint: || El;-'.

+ [+

£ %

Right Point:  |p gp

Minimum overlay thickness
@ critical point

= Bentley

() Examine Template Points Orlp

t asimum Vertical Difference: ;'D.DDDD

B
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Vertical Overlay Adjustment

e Creates a vertical profile design window.
e Linear Regression is utilized to “best fit” the design profile.

B Srnooth Overlay Vertical Alignment

Tolerance:

Create Linear Elements only
Vertical Alignment Mame:

Adjusted Profile

Orverlay Adjustment = 0.05
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Vertical Overlay Adjustment

* Applies adjusted profile automatically.

b Apply Adjusted Vertical Alignment @
| Apply Adjusted Vertical Alignment to Carridor
Style:  |Surface Cse.1 - |m|
| Create Vertical Alignment for bottom of envelope |T|
Mame: Top Envelope -
Style: |Surfau:e Cse. 1 v |

| Create Vertical Alignment for top of envelope

Mame: Bottom Envelope

Style: |5urfau:e Cse.1 -

Overlay Adjustment = -0.03

*
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« Allows designer to store top and bottom envelope profile for manual tweaking.
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Corrected Superelevation

« Combine Optimized Vertical with Theoretical Superelevation

=Sl
Apply
Undo

Bes S perelevation Control Curve Set Station Edit

Section MName: |Section1 - |

Curve Set: El El 2 El El | Show Curve Set Information |
Type Constrained Station Cross Slope Length Grade
Mormal Crown 93+90.96 -2,000% 2.385%
Super Runoff = 94+50.14 -0.000%: 53.18 1.308%
Reverse Crown (g 95+03.32 2.000% 53.18 0.566%
Full Super 95+67.14 4, 400% 63.82 0.666%:
Full Super & 104+06.81 4,400 % 839.67 -3.374%
Reverse Crown Ed 104+70.63 2.000% 03.82 -3.374%
Super Runoff = 105+23.81 -0.000%: 53.18 -3.007%
Mormal Crown 105+75.99 -2,000% 53.18 -3.007%

B0

El Close

u Help
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End Area Quantities / Material Cost

P Roadway Designer - C:\Conference and Training Data\2009 RBC\AEP

b U Se r d efi n a b I e U n It CO St File Cortidor  Superelevation Byl Oveﬂa}f‘ Tools
H |I>*Ei‘;~<w t|_q| H§|{PJ| %|%| Target Aliasing. ..

Parametric Constraints. ..
Curve Widening...

« Computes end areas and
volumes of each component

Plot Cross Sections. ..
Design Input Report (rd file)
Results Repart., ..

° Stream“nes the de5|gn / Cost = Approximate Component Quantities _
a n a Iysi S Material |SurFace fArea |'\.-'|:|Iume |Units |Unit Cost |T0tal Cost/Material |

F_ROAD_‘Wearir 280518 CF 1.20 33662,34
Leveling 395425 CF 190 75130.75
Milling 6551.7 CF  |0.85 5577.41
F_ROAD Fil 59488 SF 050 2974.39

Total Estimated Cost: | 117344.89

o >

Overlay Adjustment = 0.3568
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Demonstration
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Questions?
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