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Why Overlay?
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Why Overlay?

« Accommodate wedging / leveling
e Milling

 Widening

 Crown correction

 Longitudinal smoothing

e Superelevation correction

e Cost minimization
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What To Expect...

- Optimized vertical alignment without the
“washboard effect”.

 Leveling / stripping components
 Corrected superelevation

e Distinct volumes to minimize construction
cost

 Several tolerance settings for overlay
design

Z Bentley



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?

e EXIisting cross slope optimization with slope
and elevation tolerances

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

e “Smooth” the vertical profile.

 Apply the adjusted profile.

 Crown correction / match existing milling

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

B Roadway Designer - C:\Conference and Training Data\2009 RBCAEP-2 RD - Resurfacing and Overlay made Easy\Data\overlay.ird

File Corridor Superelevation  Tools  Owerlay Tools

- Cross Slope Optimization. ...
iz w-—
e 22 P Adjustment Settings. .. Overlay tools Cose ] [ Heb |
Smaoth Adjusted Vertical Alignment. ..
Apply Adjusted Yertical Aligiment. ..

Overlay Adjustment = 0.

=g

Carridor: Ovwerlay & Level & Grind & Wwide v Station: 10+30.00 ﬂ Process &l
Active Surface: | g5 v| o Interval: 10.0000 Fracess Visible Range

Template: Overay & Grind & Level Display Mode: () Normal
() Superelevation

Overlay Mode —————*O0w=iy
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B
Overlay Display Mode

A new Display Mode has been added to Roadway Designer

[ Process &l

In the “Overlay” Display Mode, the “Overlay Tools” drop

[ Frocess Visible Fange ]

Display Mode: O Nomal down menu entry becomes active

) Superelevation
(%) Overlay

© 2010 Bentley Syst

ertical Overlay Adjustment Settings

Backbone oK

Thickness

Iinimurm Cancel

’_/_r_/\.—ﬂverlay M awimum Preferences...
Milling

Reset

s Roadway Designer - C:\Conference and Training Data\2009 RBC\ER

File Corridor  Superelevation  Tools
k Cross Slope Optimization. ...

|5 2] =] el < =)

Wertical Adjustment Settings... e

Smooth Adjusted Vertical Alignment. .. Backbane 01887 | | v|
_ Applv AdeStEd ertica Alignment. - (O lse Mirimn Dvety |D.1250 | | hd |

M aximurm Milling: |U_UUDU v |
Cross Slope Optimization O Use Mirimum Milling
Euizting Ground Cross Slope Definition Optimization Parameters Clase| — Template Range Exigting Ground Fange
Existing Type: in :
(& Slope Tolerance: 0.500% = Lot v| 4| Teee [Match Template Range
Pivot Feature: 2 . Right Paint: v | &
() Elevation Tolerance: :
. Feport.
Sl e e LEP b ﬂ Maximum Desirable Delta G: | go00 :
Help
Design Cross Slope Definition Lirnitz Limits Solution Option

() Examine all Cross Section Points

Design Type: [ Station [ Station

Contral Line: Calced CL-F_EF  + [vooo0 ] 4 [po0o |4 || OEsamie Tamplt= pon= g pply Adjusted Vertical Alignment X
l:l J M awirnurn Yertical Difference]

l:l J [¥] Apply Adiusted Yertical Alignment ta Carridor

Calculate Caorrection ] [ Fezet Results ]
Style: |P_RonD_CenterLine v|

Results:
Station Ground Slope Design Slope Difference Comected Slope  Delta Elevation Delta G — ) ) Create Yertical Alignment
am Smooth Overlay Vertical Align... @ T A —

Talerance: ,m Apply Mame: |bott0m |

Create Linear Elements Only Skyle: |Default v |
Delta G Errars: wertical Alignment hame:

| [¥1Te of Envelape

Mew Control Ling |

Control Line Name: |5 ectiont CLL_EP | [ Create

Adjusted Crozs Slopes:

Mame: | top |

Skyle:

| WWW.BENTLEY.COM
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B
New Component Type

1 1 (%2}
A new component type > Overlay / Stripping g
&
@
=
@
o
Current Companent Add MNew Component Simple §
Mame: HMilling | Style: | Milling w | Template Documentation Link. .. Canstrained ©
P Check Point Connectivity. .. Unconstrained
Top men: | Follow Camponent |+ | Alternate Bottom Surface: Delste Components Hull Poink
Bottorn optior: | Follovs Companent |+ | | hd | Change Template Crigin End Condition
Component Depth: |3-1 | Label: |mi||ing depth -z | Delete Constraints from All Points OwveerlayStripping
Surface: L\\& | e chives w | Stripping Companent Set Dynamic Origin Chrl-Dr
Surface Depth: ||j_|j|j|j|:| | Label: | 3z |

T Component Properties

M ame: |L_Leve|ing | ﬂ
[ Use Marne Override: | |
Description: | |
Style: | P_ROAD_BinderCor + | et
Parent Compohent: | i | ﬂ el
=5

Dizplay RBules: | | Edit... el

] Exclude Fram Triangulation

Owerlay/Stripping Properties

Top cption: | Follow Component [ | Alternate Bottom Surface:

Bottom option: | Fallaw Surface w | | w |
Component D epth: ||:|_|j|j|j|j | Label: || 3z |
Surface: | <hctives 3 | Stipping Companent

Surface Depth: ||:|_|j|j|j|j | Label: | Z |
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Vertical Optimization with

 Designer
first applies
the required
superelevation
based on
project
standards.

 Optimize the
vertical profile
utilizing the
design
superelevation
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Backbone

Backbone

Left Paint:
FRiight Point:

Limitz
[ 5tation

=l ¢

Carridar:

Active Surface:

Thickness
Mirirnum

‘/_/—/_U_D wverlay

(#) Use Mirirnurn Dverlay:
[ M aximum Milling:
() Use Mirirurn Milling

Template Fange

L_EF
R_EP

Ok

.

R

Reset

Help
Parametric: Label

01667 v
01250 v

Existing Ground R ange
Type:

Match Template Range

<
A EA

<

Solution Option
(#) Examine all Cross Section Pairts

() Examine Template Paintz Only

Mawimum Yertical Difference: | g noon

#

Overlay Adjustment = 0.4541

Fehab & Leveling w

oG

Cancel

Preferences...

Station:

Interval:

Template;

L R g ]

+=AhoH-tOm

22+40.00
10,0000
Rehab

uperelevation correctlon

= Vertical Overlay Adjustment Settings

S|[=1E3

Cloze ] [ Help ]

>

Process All
Process Visible Fange

Display Mode: () Normal

O Superelevation
(&) Overay
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B
Cross Slope Optimization

« Analyzes the existing 3

Exizting Ground Crozz Slope D efinition Optimization Parameters Close
Existing Type:

cross slope and Delta G Fodwehane ¥ GoipeToame (3500
Pivat Feature: oL

() Elevation Tolerance;
Repart...

<|[®
|+ [+

b etwe e n Se Cti O n S - Superelevated Feature: LEFP

Maximumn Desirable Delta G | anon

"]
x|

Help
Dezign Cross Slope Definition Limitz
Design Type: Canitral Ling v [ Station

« Takes into account e B 4|
theoretical design | &

Calculate Carrection ] [ Reset Results

standard superelevation.

Station | Ground Slope | Desigh Slope | Difference | Carrected Slope | Delta Elewation | Dela G ”~
74+80.00 -3.456% -2.000% 1.456% -2 9863 0.0555 0.2755
74+30.00 -3.570% -2.000% 1.570% -3.070% 0.0558 0.2765
- 75+00.00 -3685% -2.000% 1.685% -3.185% 0.0537 0.2776
o Adj ust the pro posed 75+10.00 37 E -2.000% 1.741% 3.241% 0.0596 0.1375
75+20.00 -3.79 20002 [1.795% 2,29 RE
Cross Slope based on user 75+30.00 -3849% -2.000% 1.849% 334 0.0635
. 75+40.00 -3.903% -2.000% 1.903% -3.403% 0.0595
75+50,00 -3.957% -2.000% 1.957% -3.457% 0.0534
d efl n e d to I e ran CeS - 75+E0.00 -4.012% -2.000% 20M2% 3A12% 0.0554

FE. TN A ncces 2 nnne: 2 nCoe 2 ECC nnEaa ¥

>
. Adjusted Cross Slopes: i > T Delta & Erors;
e Creates neW pOI nt Mew Contral Line

Section Name: LEP -

CO n t rO I I I n eS - Cantral Line Name: || t-conected

lay Adjustment = 0

* Allows for user
interaction to manually
adjust computed slopes.
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B
Cross Slope Optimization Report

Cross Slope Optimization Station Report £
3
Report Created: 4/29/2009 3
Time: 9:46am §
Corridor: Overlay Sample o
File Name: CANCDOT Overay\Overlay Sample_ird
Input Grid Factor: 1.000000 Note: All unitz in this report are in feet unless specified otherwise.
Existing Ground Data: Type: Alignment
Pivot: L

Optimization

Superelevated: t_ex_eop
Design Data: Type: Control Line
Control Line: Section1 CL-EECQP_L
Tolerance Type: Slope

Slope Tolerance: 2.00%

Parameters:

Station Existing Design Difference Corrected Delta G
SlopelElevation SlopeiElevation Slopel/Elevation SlopelElevation
20+20.00 0.18% -1.95% -2.13% -1.82% 0.00
0.02 0.21 0.23 0.20 )
20+30.00 -1.76% -1.14% 0.62% -1.14% 0.71
0.19 0.13 0.07 0.13 )
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B
Vertical Overlay Adjustment

* Design via minimum overlay and optional maximum milling.

* Design via minimum milling

« Utilize Parametric Constraint labels to vary depths throughout a
project

« Examine template points only or all points including existing ground
* Multiple choices when settlng offset limits for analysis

= Vertical Overlay Adjustment Settings

Backbone
Thickness

Mlnlmum

Elverla_l,J - R

Overlay Adjustment = 0.2978
. Backbone thickness
Pararnetric: Label

Backbone 0.1EE7

() Use Minimum Overay:  [p1250
[ Mawirum Milling:
() Usge Minimumn Milling

Template Range Enizting Ground Range
Left Paint: L_EF Tepe: | Match Template Fange v

<<
[+ |+

Right Point; i emplate Hange
e R_EP tatch Exizting Ground Features %

b atch Exizting Alignments 14 & '

tdatch Exizting Styles - .

Fixed Offsets Minimum °}i’{9r|alf thlckness Offset: 7.4134
Lirnits Salution Option @ Critical point Elevation: 241,65

[ Station (%) Examine all Cross Section Points

() Examine Template Points Only

M asimum Vertical Difference: | g.oooo
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B
Vertical Adjustments: 3 Scenarios

 Adjusts for three Resurfacing Types

Backbone
Thickness
Overlay M irirun

Dvﬁla}.\R‘

Backbone

Overlay+ Thickness

Max Milling Minimum

,_/_,_Jf\’—ﬂverla}.l M aximum

Milling

Backbone

] . Thickness
Min Milling

2z Bentley
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Vertical Overlay Adjustment

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

B Smooth Overlay Vertical Alignment

Tolerance:

Create Linear Elements only
Vertical Alignment Name:

Adjusted Profile

COwverlay Adjustment = 0.05

= Bentley



Vertical Overlay Adjustment

* Applies adjusted profile automatically.
» Allows designer to store top and bottom envelope profile for manual tweaking.

B A pply Adjusted Vertical Alignment

| Apply Adjusted Vertical Alignment to Corridar

Style:

|5urfau:e Cse.l

Cancel |

| Create Vertical Alignment for bottom of envelope |

Mame: Top Envelope

Help |

Style:

|5urfau:e Cse.l

| Create Vertical Alignment for top of envelope

Mame: Bottom Envelope

Style:

|5urfau:e Cze.l

Overlay Adjustment = -0.03

+*
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B
Corrected Superelevation

« Combine Optimized Vertical with Theoretical Superelevation

Bea Superelevation Control Curve Set Station Edit (=]

Section Mame: |5|3n:1ion‘| - | Apply
Curve Set: E| E| 2 E|E| | Show Curve Set Information | Unda

Type Constrained Station Cross Slope Length Grade E| Close
Mormal Crown 93+96.96 -2.000% 2.385% El S —
Super Runoff B 94+50.18 -0.000% 53.18 1.308% Help
Reverse Crown = 95+03.32 2,000% 53.18 0.666%

Full Super 95467, 14 4,400% 63.82 0.666%

Full Super & 104+06,81 4,400 % 839.67 -3.374%

Rewerse Crown | 104+70.63 2.000% 53.82 -3.374%

Super Runoff 3 105+423.81 -0.000% 53.18 -3.007%

Mormal Crown 105+75,99 -2.000% 53.18 -3.007%

&0
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B
End Area Quantities /7 Material Cost

B Roadway Designer - C:\Conference and Training Data\2009 RBCAEP

« User definable Unit Cost Fle ot spardevaion L Ot Tok
i |I>aaé<m :|'q'| H§|£{| r\}y| %l Target Aliasing...

Parametric Constraints...

Curve Widening. ..
Wertical Gore Toal, ..

« Computes end areas and
volumes of each component

Approx

Plok Cross Sections...
Design Input Report (rd File)
Resulks Report...

b Stream | | nes the deS|g N / COSt = Approximate Component Quantities .
an aIyS i S Material |5urFace Area |\u'olurne |Units |Unit Cost |T|:|tal CostfMaterial |

P_ROAD_\Weatir 28051.9 CF 1.20 F3662. 54

Lewveling 395425 CF 1,90 7513075
Milling 6561.7 CF 0.85 557741
F_ROAD_Fil 59455 SF 0.50 297439

Total Estimated Cost: |117344 89

W T T >

Overlay Adjustment = 0.3568

= Bentley
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Live Demonstration
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Questions?
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