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Evaluation and Survey Information

e Existing Pavement History Evaluation
o Layer materials, properties, depths, & age
o \Widening material type, depths, widths, & age
e History of full depth patching by location, type & age

e “As Built” Plan Information
e Vertical & horizontal alignment

e Previous test sections in project limits

e Previous drainage structure remains
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Overiay Type Selection

Concrete on Asphalt Concrete on Concrete

Concrete on asphalt (COA) overlays can be designed to address a Concrete on concrete (COC) overlays can be designed for

broad range of existing pavement conditions on both composite and applications on both existing jointed plain concrete pavement

full-depth asphalt pavements. Both bonded (COA-B) and unbonded (JPCP) and continuously reinforced concrete pavement (CRCP).

(COA-U) options enable designs to cost-effectively match the The predominance of COC overlay designs are unbonded (COC-U)

condition of the existing asphalt—from deteriorated to good—as systems; however, bonded (COC-B) applications can be

well as geometric parameters. successful, provided the existing pavement is in good condition.
COA-B (Full Depth and Composite) | COA-U (Full Depth and Composite) COC-B (JPCP and CRCP) COC-U (JPCP and CRCP)
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Overiay Type Selection

CONDITION

CONDITION

Concrete on Asphalt-Unbonded (full depth)

Excellent

Deteriorated

Failed

TIME

Concrete on Asphalt-Bonded (full depth)

Excellent

Deteriorated

Failed

TIME

CONDITION

CONDITION

Concrete on Asphalt-Unbonded (composite)

Deteriorated

Failed

TIME

Concrete on Asphalt-Bonded (composite)

Good

Fair

Deteriorated

Failed

TIME




Overlay Type Selection

Good Condition
The pavement is structurally sound.

Surface characteristics issues such
as low friction or high noise may be
present. Minor repairs may be
neaded in isolated locations to
corect functional deficiencies.

Spot Repairs

Can spot repairs correct deficiencies
or restore the surface to good or

—  bettor structural condition, allowing

for a bonded concrete ovarlay?

< No

Fair Condition

The pavement may axhibit some
distraszes such as moderate levals
of fatigue cracking.

Milling/Minor Spot Repairs

._.. Can milling and minor spot repairs

cost-effactivaly sohve deficiencias?

Concrete Overlay-Bonded

.

Poor Condition

Concrete pavement may axhibit
some distresses such as joint
deterioration, working cracks, spot
structural failures, faulting, and
materials-related distress.

Asphalt pavement may exhibit some

distrasses such as alligator cracking,

rutting, shoving, and slippage.

Dateriorated Condition

If concrete pavement exhibits
re or potentially severs joint
riaration from fraeze-t

damage or materials-relatad distress

and bits daterioration balow the
s, the p
be a goeod candidate for an overlay.

Aszphalt pavement axhibits

significant deterior f
g. tharm

and structural dist

Milling and Patching
Can spot structural repairs andfor
milling cost-effectively solve
deficiencies, meet vertical
constraints, and restore the existing
pavement to a condition that will
provide a uniform base for an
unbondad overlay?

Additional Repairs

major deficie s such as stripping
and a new interlayer placed over the
underlying concrets to create an
unbondad overlay on concreta?

Conerate Overlay-Unbeonded

Reconstruction




Design Life and Traffic

Planning Information
e Determine Design Life

o Usually between 20 — 40+ years

e Current & Projected Traffic — ADT & ADTT
o Directional & lane distribution

o Current & Expected Adjacent Land Use
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selecting a Pavement Design Tool

AASHTO, Guide for
Design of Pavement Structures
1993

AASHTO 93 (72?)
(software as ACPA
& AO GUIDE FOR Wi n PAS)

Desngn of

Pavement
Structures

AASHTOWare
Pavement ME
(previously known as
DARWin-ME and
MEPDG)

FREE Industry
Developed

Tool Based on
PCA Method

N

PavementDesigner.org

( y )) University of Pittsburgh

FREE - FHWA
Pooled Fund TPF-
5(165)

Google "BCOA ME”



selecting a Pavement Design Tool

Concrete on Asphalt

Concrete on asphalt (COA) overlays can be designed to address a
broad range of existing pavement conditions on both composite and
full-depth asphalt pavements. Both bonded (COA-B) and unbonded
(COA-U) options enable designs to cost-effectively match the
condition of the existing asphalt—from deteriorated to good—as
well as geometric parameters.

GIA—B (Full Depth and Composite)y | COA-U (Full Depth and Composite)

Concrete on Concrete

Concrete on concrete (COC) overlays can be designed for
applications on both existing jointed plain concrete pavement
(JPCP) and continuously reinforced concrete pavement (CRCP).
The predominance of COC overlay designs are unbonded (COC-U)
systems; however, bonded (COC-B) applications can be
successful, provided the existing pavement is in good condition.

COC-B (JPCP and CRCP) COC-U (JPCP and CRCP)
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selecting a Pavement Design Tool

Best Design Tools for Concrete Overlays on Asphalt — Bonded:

/COA—B (Full Depth and Compt@]

k_-'Umvermty of Pittsburgh




BCOA - ME

-' ‘hﬁrl\% | . - .
@ University of Pittsburgh

e FREE Mechanistic — Empirical design tool
Bondedon Asphalt — gpecifically for Concrete Overlays of Asphalt

e Assumes a partially bonded condition

e Developed at University of Pittsburgh under
~-HWA Pooled Fund TPF-5(165)

e Incorporates climatic loading
e Joint spacing is featured as an input
e Allows for design with macrofibers directly

Can Design:

il il
= Pl

e oo
/ = /

Google “BCOA ME” or click:
https://www.engineering.pitt.edu/Sub-Sites/Faculty-Subsites/J Vandenbossche/BCOA-ME/BCOA-ME/



https://www.engineering.pitt.edu/Sub-Sites/Faculty-Subsites/J_Vandenbossche/BCOA-ME/BCOA-ME/

BCOA - ME

Can Design:

Bonded on Asphalt

The Impact of Bonding on Asphalt

Comp. (PCC)

sensnglfeconnnne NA (Pcc’

Comp.
(Composite)

Concrete | NA (Composite) Concrete

ension (PCC).

Comp.
(Asphalt)

Asphalt Tension Asphalt NA (Asphalt)

(Composite)

Tension
(Asphalt)

vvvvv

Bonded Unbonded



Can Design:

Bonded on Asphalt

BCOA - ME

<4351t
Corner
Break

S to 7 ft
Long. & Diag
Crack

Negative AT

Positive AT

k J) University of Pittsburgh

10 x 12 ft
12 x 12 ft
12 x 15 ft

Trans. ICrack




Note: Please specify ESALs before proceeding fo the rest of the inputs.

GENERAL INFORMATION

Latitude (degree)

Longitude (degree)

Elevation (ft)

Estimated Design Lane ESALs

Maximum Allowable Percent Slabs Cracked (%)

Desired Reliability against Slab Cracking (%)

44.56

-89.38

1192

9949000

15

GEOGRAFPHIC INFO

( ESALS CALCU LATOR)




AMDAT Region ID @ 1 v
Map of Sunshine Zone © 5 v
Post-milling HMA Thickness (in) : 5
Composite Modulus of Subgrade Reaction, k-value
- : 150 (lcVALUE CALCULATOR)
(psi/in)
Does the existing HMA pavement have transverse ® Yes ( )
TRANSVERSE CRACKING
cracks? O No

HMA Fatigue : Adequate ~

HMA properties in the wheelpath:

P200 of HMA (%) ;43
P200 of subbase (%) : 50
Effective Binder Content by Volume (%) : 12.5
Air Voids (%) : 7



PCC Properties

Average 28-day Flexural Strength (three-poir ~

Estimated PCC Elastic Modulus (psi)

Coefficient of Thermal Expansion (107 in/in/°F)

Cement Content (Ib/cyd)

Fiber Type
Joint Design

Joint Spacing (ft)

Dowel Bar Diameter (in)

Shoulder Type

650

4000000

3.8

500

No Fibers

Oxb

Mot Tied

( CALCULATE DESIGN )

(EXECUTE EPCC CALC.)

CTE CALCULATOR

FIBER GUIDE






selecting a Pavement Design Tool

Concrete on Asphalt Concrete on Concrete

Concrete on asphalt (COA) overlays can be designed to address a Concrete on concrete (COC) overlays can be designed for

broad range of existing pavement conditions on both composite and applications on both existing jointed plain concrete pavement

full-depth asphalt pavements. Both bonded (COA-B) and unbonded (JPCP) and continuously reinforced concrete pavement (CRCP).

(COA-U) options enable designs to cost-effectively match the The predominance of COC overlay designs are unbonded (COC-U)

condition of the existing asphalt—from deteriorated to good—as systems; however, bonded (COC-B) applications can be

well as geometric parameters. successful, provided the existing pavement is in good condition.
COA-B (Full Depth and Composite) @—U (Full Depth and Composit} COC-B (JPCP and CRCP) COC-U (JPCP and CRCP)
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selecting a Pavement Design Tool

Best Design Tools for Concrete Overlays on Asphalt — Unbonded:

FREE Industry

Developed
Tool Based on
@\—U (Full Depth and Compos® 5 PCA Method

Paver.nentDesigner.org




PavementDesigner

PavementDesigner.org 7 A\
PavementDesigner.org

Can Design:

i’

* FREE, industry-developed, mechanistic-empirical
Unbonded on design method

Asphalt , , i :
* Primarily for cities, counties, streets and roads,
parking & industrial
= Unbonded on » Utilizes PavementDesigner Method (formerly
Concrete StreetPave/PCA method) developed for JPCP with

modifications

* Allows for the use of synthetic macrofibers
Bonded on » Joint spacing provided as an output
Concrete , , . :

» Failure mechanisms of Cracking and Erosion




PavementDesigner
PavementDesigner.org /.\

PavementDesigner.org

[

-

Can Design:

s

Unbonded on
Asphalt

N
e Unbonded Concrete on Asphalt (UCOA)

e [reats existing asphalt as a subbase layer

J

Unbonded on
Concrete

Bonded on
Concrete

e Unbonded Concrete on Concrete (UCOC)

_ 2 2
o Tycoc = JTrequired - Teffective

e Bonded Concrete on Concrete (BCOC)

o Tpcoc = Trequired — Teffective



n tool for
n 100l 10

nt Designer, a free web-based

ds, parking lots, and intermodal/industrial facilities.

pavement de

mo

Best viewed using Chrome on Windows or Safari for MacOS.

G chrome @s:.fari

Privacy Policy Terms of Service



Select Project Type

Privacy Policy Terms of Service



Select Project Type

I

CONCRETE STREETS
A long-lasting solution for
conventional over the road
traffic. This module can be
used to design jointed plain
concrete pavement (JPCP),
continuously reinforced
concrete pavement (CRCP),
roller-compacted concrete
pavement (RCC), overlays,
and composite pavements
with stabilized bases and
soils. This module should be
used for the design,of county,
town, and city streets.

Privacy Policy Terms of Service



< Select Project Type Select Street Project Type

Privacy Policy Terms of Service



m < Select Project Type Select Street Project Type

OVERLAY

For existing pavements that
require additional capacity or
rehabilitation. Overlays can
be unbonded or bonded to
existing asphalt or concrete
pavements. By utilizing the
existing structure, overlays
provide a long-lasting
pavement.
=S (- i METHODOLOGY: ACPA

-

StreetPave/PCA Method,
AASHTO 93

Privacy Policy Terms of Service



o PROJECT LEVEL

Project Type: Street © Overlay

TRAFFIC
Select Spectrum Type ~

Design Life

(Years)

(User Defined Traffic Info VD
Trucks/Day
Traffic Growth Rate
(% per year)

Directional Distribution

Design Lane Distribution

(%)

€ Change Design Type

Privacy Policy

e PAVEMENT STRUCTURE

GLOBAL

Reliability

(%)
% of Slabs Cracked at End of Design Life

(%)

CALCULATED TRAFFIC RESULTS

Avg Trucks/Day in Design Lane over the Design Life

( )

Total Trucks in Design Lane over the Design Life

( )

Terms of Service

TRAFFIC SUMMARY DETAILS
—t

H Single H Tandem H Tridem

AXLE AXLES/

AXLE AXLES/ AXLE AXLES/

LOAD 1000 LOAD 1000 LOAD 1000
(kips) TRUCKS | (kips) TRUcks | (kips) TRUCKS

0 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0

SAVE PAVEMENT STRUCTURE

W
I

[
{




° PROJECT LEVEL o PAVEMENT STRUCTURE

Select Overlay Type

Bonded Concrete Unbonded Concrete

i

Unbonded Asphalt Bonded Asphalt

[N

Project Level Privacy Palicy Terms of Service



o PROJECT LEVEL

Street © Overlay © Unbonded Asphalt

Units
SUBGRADE
CBR (califomia Bearing Ratio) A%
CBR VALUE
3 %

Calculated MRSG Value

( 4,118 psD

Project Level

o PAVEMENT STRUCTURE

CONCRETE

28-Day Flex Strength 87
Srd Point Loading 28-Day Flex Strength
600 psi
Modulus of Elasticity

4,000,000 psi

Edge Support

Macrofibers in Concrete

Privacy Policy

Calculation was successful

SUMMARY

Help 9

Terms of Service

STRUCTURE
Subbase Layers
2 ~
Layer Type Resilient Modulus Layer Thickness

SUBGRADE

Override

Calculated Composite K-Value of Substructure

( 284 psi.-'in) |

I

SAVE DESIGN SUMMARY



o PROJECT LEVEL e PAVEMENT STRUCTURE

Project Type: Street ©® Overlay © Unbonded Asphalt

Calculated Minimum Required Thickness Analysis and Guidance

SENSITIVITY
Home Doweled ~ Undoweled

GCED @D

Recommended Design Thickness

Doweled Undoweled

. 2 ) (1] = =4 ol . ¥a = a ) & TRy ol U
( 6.50 in) . ( 6.50 in)

Maximum Joint Spacing

Doweled Undoweled

GEED | G

Thichrien,

T B e e

w B ¥ B ¥ ¥ ©
Dty P, poary

: Reliability | % Slabs Cracked
PavementDesigner.org

PAVEMENT STRUCTURE Privacy Policy Terms of Service SAVE GENERATE REPORT




selecting a Pavement Design Tool

Concrete on Asphalt Concrete on Concrete

Concrete on asphalt (COA) overlays can be designed to address a Concrete on concrete (COC) overlays can be designed for

broad range of existing pavement conditions on both composite and applications on both existing jointed plain concrete pavement
full-depth asphalt pavements. Both bonded (COA-B) and unbonded (JPCP) and continuously reinforced concrete pavement (CRCP).
(COA-U) options enable designs to cost-effectively match the The predominance of COC overlay designs are unbonded (COC-U)
condition of the existi halt—from prated to good—as systems; however, bonded (COC-B) applications can be

well as geometric successful, provided the existing pavement is in good condition.

/ COC-B (JPCP and CRCP)\ COC-U (JPCP and CRCP)

COA-B (Full Depth an epth and Composite)

— -
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selecting a Pavement Design Tool

Best Design Tools for Concrete Overlays on Concrete — Bonded:

FREE Industry

Developed
May want to
Tool Based on / COC-B (JPCP and CRCP)\ calran expert!
;\ PCA Method ]
PavementDesigner.org — WCPA, ACPA,

CP Tech are
happy to help!

AASHTOWare

Pvl Pave / ==
ME Design




Pavement ME
A.K.A. MEPDG

Can Design:

i’

AASHTOQ's current design/analysis tool
et " Current version is 2.6 (Version 3 coming soon!)

License is yearly-based subscription
Incorporates climate data

= Bonded on Asphalt :
d . CP,,p Allows most control of all design tools
Features joint spacing as an input
Failure mechanisms include IRI, Faulting, and
= Unbonded on .
Concrete Cracking
SJPCP only includes longitudinal cracking
Bonded on

Concrete https://me-design.com/MEDesign/



https://me-design.com/MEDesign/

Pavement ME

A.K.A. MEPDG

Can Design:

>

Unbonded on
Asphalt

Bonded on Asphalt

‘SJPCP”

o Unbonded on
Concrete

Bonded on
Concrete

AASHTOWare
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ﬂ AASHTOWare Pavement ME Design 2.5.5 (US)

Explorer

=4 Projects
Sy Project1
- Traffic
Single Asle Distibution
Tandem Axle Distribution
Tridem Axle Distribution
{0 Quad Axle Distribution
- Climate
- JPCP Design Properties
Foundation Support

{J) JPCP Rehabiltation
-3 Pavement Structure
g Backcalculation
----- & Maintenance Strateqy
=~ Project Speciic Calibration Factors
; New Flexible
|5k Rehabilitation Flexible
|54 New Rigid
“h Restore Rigid
|5k Bonded Rigid
Unbonded Rigid
Sensitivity
Optimization
----- 57| PDF Output Report
B8] Excel Output Report
----- = Multiple: Project Summary

-4 Tools
-3 ME Design Calibration Factors

o x| Menu

* N Stop All Analysis

Project1:Project | Projectl:Climate” - X
General Information | Performance Criteria Limit Reliabiity Report Visibility
Design type: Overday =l
Pavementtype:  |Bonded PCC/JPCP Teminal IRI fin/mile) 172 |%0 =
Design life (years): 20 JPCP transverse cracking (percent slabs) 15 50 ]
Existing construction: |May w | 2023 Mean joint faulting {in} )
Pavement construction: June ~ | 2024
Traffic opening: September ~ | 2024

Special traffic loading for flexible pavements

*Add Layer “ Remove Layer |

-

l

=y

it Layer 2 PCC JPCP Default

|Layer1 PCC : Bonded PCC Defautt

e

+ PCC
Poisson's ratio
Thickness (in)
Unit weight (pcf)
v Thermal
PCC coefficient of thermal expansion (infin/deg F x 10°-6)
PCC heat capacity (BTU/Ib-deg F)
PCC thermal conductivity (BTU/hr-fi-deg F)
v Mix
Aggregate type
Cementitious material content (Ibiyd™3)
Cement type
‘water to cement ratio
Curing method
Reversible shrinkage (%)
» PCC zero-stress temperature (deg F)
Time to develop 50% of ultimate shrinkage (days)
»  Ultimate shrinkage (microstrain)
+ Strength
PCC strength and moedulus

632 3 (calculated)

Level:3 Rupture(690) Modulus({4200000)

Person who approved use of this object/material/project

Error List

Output

Project Object Property

R Type here to search

Description

Loaded integrated defaults for "SingleAxle DisDefaults dat™.
Loaded integrated defaults for "TandemAxle Dis Defaults dat™.
Loaded integrated defaults for "TridemAxleDisDefaults dat”.
Loaded integrated defaults for "Quad AxleDis Defaults dat”.
Loaded integrated defaults for "AxlesPerTruck dat”.

Loaded integrated defaults for "TODInput.dat”.

Loaded integrated defaults for "Distibution Defautt dat”.

Loaded integrated defaults for "Design'AnalysisLimit xml".
Loaded integrated defaults for "Design'.Defaut JPCP Design xmil”.

Compare 1 x
» ¥ Clear Comparison =
Type Display Name Project 1
< >



selecting a Pavement Design Tool

Concrete on Asphalt Concrete on Concrete

Concrete on asphalt (COA) overlays can be designed to address a Concrete on concrete (COC) overlays can be designed for

broad range of existing pavement conditions on both composite and applications on both existing jointed plain concrete pavement
full-depth asphalt pavements. Both bonded (COA-B) and unbonded (JPCP) and continuously reinforced concrete pavement (CRCP).
(COA-U) options enable designs to cost-effectively match the The predominance of COC overlay designs are unbonded (COC-U)
condition of the existi halt—from prated to good—as systems; however, bonded (COC-B) applications can be

well as geometric successful, provided the existing pavement is in good condition.

COC-B (JPCP and CRCP) /COC—U (JPCP and CRCP) \

COA-B (Full Depth an epth and Composite)

— -

_— =

\_{_ y




selecting a Pavement Design Tool

Best Design Tools for Concrete Overlays on Concrete — Unbonded:

Stress Analysis

SWANSON IR
PITT [SWANSON ST IS
UNOL 7 /COC—U(JPCPand CRCP) \
// = -
_— -
FREE Industry
Developed
Tool Based on
- PCA Method AASHTOWare
AN TR Pavemeii
PavementDesigner.org . Design
\ y




UNOL - Unhonded Overlay Design PITT | SWANSON

Can Design:

()

University of Pittsburgh

o Unbonded on
Concrete

TPF(5)-169: Development of
an Improved Design Procedure

Stress Analysis for Unbonded Concrete Overlays

Top-down and joint damage
Lev Khazanovich, PhD

gf & Julie M. Vandenbossche, PhD, PE
4 Steven G. Sachs, PhD

September 23, 2019

Effect of Interlay Erosion TAP Meeting
e
Erosion
University of Pittsburgh Department of Civil and Enviror
32 j' ’ /
2 cases
* No void

* 24-in long, lane-wide void

https://software.pavements.pitt.edu/UNOL



https://software.pavements.pitt.edu/UNOL

UNOL - Accounts for Bond Breaker Type

-

e Nonwoven Geotextile or Asphalt Interlayer

T Ty ey ——
MAP Brief December 2017

Bast practioes and promising techrologies that can be used now e enhanca oconcreta pewing

Property

Requirements

Test Procedure

Geotextile Type

Nonwoven, needle-punched, no thermal treatment to

include calendaringt

EN 13249, Annex F (Certification)

Color

Uniform/nominally same color fibers

(Visual Inspection)

Mass per unit area

=450 g/m? (13.3 oz/yd?)*
=500 g/m?(14.7 oz/yd?)
<550 g/m? (16.2 oz/yd?)

1S0 9864 (ASTM D 5261)

Thickness under load (pressure)

[a] At 2 kPa (0.29 psi): > 3.0 mm (0.121in.)
[b] At 20 kPa (2.9 psi): =25 mm (0.101n.)
[c] At 200 kPa (29 psi): = 0.10 mm (0.04 in.)

1S0 9863-1 (ASTM D 5199)

Wide-width tensile strength

=10 kN/m (685 Ib/ft)

1S0 10319 (ASTM D 4595)

Wide-width maximum elongation

<130 percent

1S0 10319 (ASTM D 4595)

Water permeability in normal direction
under load (pressure)

=1x 10" m/s (3.3 x 10 f/s) at 20 kPa (2.9 psi)

DIN 60500-4 (modified ASTM D 5493)

In-plane water permeability
(transmissivity) under load (pressure)

[a]l = 5x 10 m/s (1.6 x 102 ft/s) at 20 kPa (2.9 psi)
[b] = 2x 10* m/s (6.6 x 10* ft/s) at 200 kPa (2.9 psi)

1S0 12958 (ASTM D 6574)*
or
1S0 12958 (modified ASTM D 4716)

Weather resistance

Retained strength > 60 percent

Alkali resistance

= 96 percent polyproplene/polyethylene

EN 12224 (ASTM D 4355 @ 500 hrs exposure for

Table 4. Recommended geotextile thickness

CP ROAD MAP

e T Tm—

—
i

=

W Cpriadman oy
De-combar 2017
ROAD MAPTRACK &

PROJECT TITLE
PRromance ASTRETEGN of
Meawowen Geotaxtls Maledals
Usad s Separaton Layer for
Unban-ded Comcrete Overiay of
Existing Caacreis Pava meni
Agplic stions I e LS.

TECHMICAL WRITER
Tom Cackiar

EDNTOR
Sabrng Enieids-Cosk

SPONESORE
Fedaral Highway kdminkTation
Matiosal Concrais Consardom

MORE INFORMATION
Dals: Harvingica

Sarpier asd Aszaciaies. Inc.
[l 2]

b mingo & wrydar as seclies
om

Performance Assessment of Nonwoven
Geotextile Materials Used as Separation Layer
for Unbonded Concrete Overlay of Existing
Concrete Pavement Applications in the U.S.

Introduction

Ceatextiles fabrics have been usad by pave-
ment engineers for many yers as 2 separa-
tian layer berwesn fall-depth concrete pave-
ments and stiff cement-treated bases (hgure
1). Beecanse af the success of using geotex-
tiles in this appliction, pavement enginesrs
bezan evaluating nonwoven peosexiles 2= an
alternative to hot-mix asphalt (HMA) sepa-
raticn layers in unbonded concrete averlay
applications in the 1.5, beginning in 2008,
‘The application has heen very succeshal.

‘The parpose of this document i to sum-
marize the national performance sxperience
af unbonded conoete overlays constrcted
since then wsing peatextile s=paration lyers:
prowide an overview af lesons learned: and
highlight onpning efforts to optimize the
de<ipn and comssruction reguirements for
comcrete averlay appliations.

Background

As pare of the May 2006 Federal Highway
Administration (FHWA) and American As-
—~aticn of State Highway Transportation

https://cptechcenter.org/geotextiles/

http://www.acpa.org/wp-

content/uploads/2018/10/ACPAGeotextileGuideSpec-v1-5.pdf

Overlay Recommended non-woven
Thickness geotextile thickness
<5in. 13.3 oz.fyd?
>5in. 14.7 oz.fyd?

3 L PLCAmant of NOMWovWn gesiaaria
Hayer

Dficials (AASHTO) sponsared interma-
ticmal sanning touwr of long-life concrese
pavements in Exmpe, patidpants sxam-
ined German pavement systems (Hall et al
2007} For over 340 years, German enginesrs
have been nsing nomwoven peatextile ma-
terials a5 separation maserial between new
cement-treater] bases and jointed concrete
surface layers (fpure 7). These pavement
systerns are af excellent quality and have
long lives, even while camrying sipnificant
eraffc boads.

{Zerman enpineers also sometimes use
nonwaven peatextiles as separation material
when they constract unhonded concrete
owverlays. Before they place the peotextile
separation, however, the existing pavement
iz sither rubblized or cracked and seaeed,

which is not comman U5, practice.

Momwoven pentextile sparation materials
were first standardized in Germany in 2001
and the specifiations have evohved over
time to reflact continuing improvements by
Zerman enpinesrs.

As 2 rssuht of what was learned in Germany,
scanning tour partidpants recommended

Figers 2. Corn oM GONmanmy Showing non-
wirwan gactactk Imted aper batwaen sarface
ooncrets (laft) and cement-treated basa (dghfi


https://cptechcenter.org/geotextiles/

UNOL: Unbonded Overlay Design Version 1.0

BS Project Report

Reliability Analysis Evaluate Faulting? Climate Station
Yes - O { MILWAUKEE Wi - J
Design Life, years Cracking Reliability, % Faulting Reliability, %
E g (- g (- i
Two-way AADTT in Year 1 Linear Yearly Growth, % Number of Lanes (two way)
I 2000 g] o g 2 -
Joint Spacing, ft Dowel Diamater, in Shoulder Type
13.5 g | 1.25 - ] [AsphaIUNon—Tied PCC/Aggregate -
PCC Flexural Strength, psi Existing PCC Thickness, in Existing PCC Modulus, psi
[ 650 g] [ 9 gj 4000000
Interlayer Type
Fabric -
' >
i £X Show Settings
A Results
| Required PCC Overlay Thickness: Cracking at Specified Reliability: Cracking at 50% Reliability: '
7.3in 13.62 % 4.49 %
| Faulting at Specified Reliability: Faulting at 50% Reliability: Design Traffic - |
‘ 0.007 in 0.003 in 21.78 million ESALs ‘

Print Sohifion



selecting a Pavement Design Tool

Concrete on Asphalt

Concrete on asphalt (COA) overlays can be designed to address a
broad range of existing pavement conditions on both composite and
full-depth asphalt pavements. Both bonded (COA-B) and unbonded
(COA-U) options enable designs to cost-effectively match the
condition of the existing asphalt—from deteriorated to good—as
well as geometric parameters.

COA-B (Full Depth and Composite) | COA-U (Full Depth and Composite)

Concrete on Concrete

Concrete on concrete (COC) overlays can be designed for
applications on both existing jointed plain concrete pavement
(JPCP) and continuously reinforced concrete pavement (CRCP).
The predominance of COC overlay designs are unbonded (COC-U)
systems; however, bonded (COC-B) applications can be
successful, provided the existing pavement is in good condition.

COC-B (JPCP and CRCP) COC-U (JPCP and CRCP)

— -

_— =

_{_




A Pavement
W\ Structures

AASHTO 93 (or 72)

Can Design: Utilizes AASHTO 93/86 design equations with
- modifications
/,f . Unbonded on Change in Serviceabi
Asphalt Standard Overall  Thickness ™
Normal Deviatﬂéic{anCIarCI DeV|at|o? _Log[ APSI ]
Log(ESAL)=Z,*s, +7.35*% Log(D+1)—0.06 + 15 _1'57
7 Unbonded on _ /« 1+1.624*10
Concrete Traffic (D+1)% l
Modulus of .
_ Rupture Drainage
Terminal B ¢ Coefficient 1
= Bonded on Serviceability\{ O r (DY 130
Concrete +(422-0.32% p )* Log G, (DT —1.132)

215.63*J*|:D0.75_ 18.42 }

(Ec/k)O.ZS
/ EIR 1
Load Modulus  Modulus of

Transfer of ElasticitySubgrade Reactio



AASHTO 93

Can Design:

i’

Unbonded on
Asphalt

Unbonded on
Concrete

Bonded on
Concrete

e Unbonded Concrete on Asphalt (UCOA)

e [reats existing asphalt as a subbase layer

e Unbonded Concrete on Concrete (UCOC)

_ 2 2
o Tycoc = JTrequired - Teffective

e Bonded Concrete on Concrete (BCOC)

o Tpcoc = Trequired — Teffective



Percent of Sections

AASHTO 93 and 72

e Wholly empirical - AASHO Road Test : OO e

e Limited inference space:

Climate P\(% P l«— 120 ft (36.5 m) —|

Test Tangent

Materials
Structural sections
Soils

Traffic

StTa.Mgent e 5
Test Loop / S
}-24ft(7.3 m) e

Test Section

PERCENT SURVIVING 2.5 ?’ 2
il ASPHALT THICKNESS
| SURFACE —_5" LoOR LooP Loop LOH
BASE
—10"
SUBBASE s 3 6 5 4
T @ (ﬁ @ E—
— 25" | | e |
LDDP LOOP
THICKNESS 2 ]_
4 conGrete LB L
"Dbel 3 §= —g= 10/
t SUBBASE ——15"
—— 20"

200

400 600 800 1,000 End of

Load Applications, thousands Test



AASHTO 93 vs. ME

Wide range of structural and

rehabilitation designs 50+ million load reps
deslgn \ s./ trafifie
Limited structural sections 1.1 million load reps
AASHTO 93
AASHTO Pavement ME
1 climate/2 years 1 set of materials

Taeals

cllimate ¢ 2
/ AN

All climates over 20-50 years New and diverse materials




Design Tool Summary

AYA J Y ) D =1040): U PaVve
Designs for:
Unbonded on Asphalt Yes' Yes' Yes
Bonded on Asphalt Links to BCOA-ME Yes Yes (SJPCP)
Unbonded on Concrete Yes' Yes' Yes Yes
Bonded on Concrete Yes' Yes' Yes

Failure Criteria:

Cracking Yes Yes Yes Yes
Faulting Yes Yes Yes Yes?
IRI Yes?
Additional Design Information:

Mechanistic — Empirical Yes Yes Yes Yes
Climatic Loading Yes Yes Yes
Joint Spacing Output Input Input Input
Design with Fibers in Tool Yes Yes

1 Via modifications to conventional JPCP design
2 Not in SUPCP Module



Overiay Jointing Practices

Joint Spacing
e Thinner overlays tend to have shorter joint spacings
o See Guide to Overlays for detailed information

Dowel & tie bar use
e Dowels normally not necessary for overlay thicknesses < 7 in.
e For unbonded overlays > 5 in., use tie bars at longitudinal joints



e Pavement Evaluation

e Determine Overlay Type

e Determine Design Life and Traffic

e Use Pavement Design Software

e Consider Additional Design Features
e Consider Construction Process

e Create Construction Documents

GUIDE TO

CONCRETE OVERLAYS

IO\\A STATE U\] IVERSITY

ational Concrete Pavement

P




Additional Considerations in
Overlay Design

e Shoulders / Widening

e \ertical Grade Changes
e Overhead Clearance
o Barriers and Rails
o Safety Edge

e Drainage Structures

e [ransitions




30° Mew Graded
}I S Material

| Concrete Overlay —\

o Safety Edge =77

S - - s “, W,

) ' * lin/Min.]. ;. 20

Old Pavement Old Shoulder

Subbase

MNote: To allow proper finishing with paver a minimum 1-inch vertical
face is required at the end of the safety edoe.




Performance Engineered Mixtures - https://cptechcenter.org/performance-engineered-mixtures-pem/

Standard concrete mixtures whenever

possible “:
Minimize the use of accelerated o
mixtures B
Focus on project sequencing to ‘g .
accommodate maintenance of traffic g
Optimized gradation — Tarantula Curve T .
[ Shilstone Chart
Reduced paste content — durability and
Shrinkage Sieve Size

Inclusion of Fibers?
Webinars and resources at https://cptechcenter.org/concrete-overlays/



https://cptechcenter.org/performance-engineered-mixtures-pem/
https://cptechcenter.org/concrete-overlays/

“ " n i nPr GUIDE TO
E— CONCRETE OVERLAYS

. ”‘__r:l:' ¥ ...“
Sl R L ;

e Pavement Evaluation

e Determine Overlay Type

e Determine Design Life and Traffic
e Use Pavement Design Software _
e Consider Additional Design Features |
e Consider Construction Process
e Create Construction Documents

[OWA STATE UNIVERSITY National Concrete Pavement

nnnnnnnnnnnnnnnnnnnn Technology Center F
»
i=




Concrete Overlay Quantity
Control




Concrete Overliay Quantities
IDEAL SITUATION

*Quality of PCC is Uniform
(set milling depth to remove
exactly overlay depth and
not worry about profile or
smoothness)

*Profile is Perfect
(never is)

*Concrete is bid in sq. yards;
(Should be cu. yds for
material & sy.yds. for
placement)

Minimum
Thickness _y

A

AN
Qﬁ%ﬁé@ﬁ'
j/////// ’

]
T
i
i %%%ﬂ/
A
AN
e

¢
- )
el
i,
Rl
T

EXISTING PAVEMENT



Concrete Overlay Quantities
-REALITY SITUATION-

eConcrete is bid in sq.
Hold
Minimum —

yards for placement,
cubic yards for material Thickness —
_T_

Profile needs
corrected

A
e
T
/”//:/ //3%;@;0 /; 7
e
s

i
e
o

eProfile is not perfect and
needs corrected

eCross slope needs
correction
EXISTING PAVEMEN



oncrete Overiay Approach

If existing surface needs some improvement
in cross slope or profile grade and want
minimum survey:

e Must maintain
minimum pavement
thickness

e Contractor sets
recommended grade

Area to be filled

e Allow to mill to get _or .
Mill to get profile

cross slope and profile



e Estimating plan quantity

. Overlay cubic yard pay item is to adjust the theoretical volume by an appropriate

factor that accounts for the non-uniformity of the existing surface

1/ Placement Additional % Total Adjustment
Concrete Toierance Y Adjustment for Factor to be
Overlay of Desion ° Gross Surface Applied to
Thickness Co1S Irregularities in the Theoretical
Thickness >
Existing Surface Volume
4 12.5% 5% 17.5%
6” 8.3% 5% 13.3%
8” 6.3% 5% 11.3%
10” 5.0% 5% 10.0%
127 4.2% 5% 9.2%




Development of Concrete Overlay

e Guide specifications and Construction Documents
standard drawings and e

design details available in

CP Tech Center

Resources
e Plans can be simple

e Typical Section

https://cptechcenter.org/concrete-overlays/

https://intrans.iastate.edu/app/uploads/2018/09/overlay construction doc dev quide w cvr.pdf

Guide Specifications

Concrete Overlays



https://cptechcenter.org/concrete-overlays/

Overlay Explorer — overiays.acpa.org

&7 P The National Concrete Overlay Explorer

Instructions

MAP VIEW « TABLE VIEW « DETAILS VIEW

1 289 Items

. VICTE v TR 5
a = . —— Dells
o) > Smu:-éFalls, L0/ Q ’ o
o0 et
Winner ! :]
° ’ Q Q®C Muslgeg.
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L y Madison IQukee
_ (23] Q o o) O' o
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Nermalhon
= % Janessvilla E_E_' % s
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@ Q QRocgfo:d
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¥ — o
NEBRASKA Columbus 0 Davighrt Q- @
Oma D 57) o
North Platte Papillions o’;\ru‘ Q 55} S
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Lex I'T‘jffn Keelney d £ Peoria aall
ik a Hastings 2 55) Q
T Bloomington
Holdrege 5"d Lafayette
4
Gdigle ILLINOIS | _ chaffbion INDIA

Bonded Concrete Resurfacing of Asphalt Pavement (UTW) Bonded Concrete Resurfacing of Composite Pavement Bonded Concrete Resurfacing of Concrete Pavement (Bonded Overlay) Bonded on Asphalt
Bonded on Composite Bonded on Concrete Item Unbonded Concrete Resurfacing of Asphalt Pavement (Conventional Whitetopping) Unbonded Concrete Resurfacing of Composite Pavement

Unbonded Concrete Resurfacing of Concrete Pavement (Unbonded Overlay) Unbonded on Asphalt Unbonded on Composite Unbonded on Concrete  mixed

Special Thanks to ACPA’s Chapters and Affiliated State Paving Associations for Populating this Overlay Explorer Database

“ ACPA gﬂgc%g ACPA ACPA
((PA A N A Eo Y i X

- YOR|
mm\ * NEW MEXICO CHAPTER NEW YORK STATE

INDIANA CHAPTER MID-ATLANTIC CHAPTER

PP T —

Concrete Overlay Type
Bonded Concrete Resurfacing of Asphalt Pavement (UTW)
Bonded Concrete Resurfacing of Compesite Pavement

Bonded Concrete Resurfacing of Concrete Pavement (Bonded
Overlay)

Application

Highway
Street/Road
Airport
MNA

State
AB
AL
AR
AL

Overlay Thickness (in.)
0-1
1-2
-3
13-4

Year Constructed
1900 - 1905
1910 - 1915
1915 - 1520
1920 - 1925

Project Size (5Y)
0 - 50000
50000 - 100000
100000 - 150000
150000 - 200000

Joint Spacing (ft)
15
15 Skewed
12
6




Thank You!
Questions /| Comments?

Main Website | acpa.org

Concrete Wiki | wikipave.org

App Library | apps.acpa.org

Design Software | PavementDesigner.org
Resources | resources.acpa.org
On-Demand Training | ondemand.acpa.org
Live Online Training | webinars.acpa.org
Your Local Contact | local.acpa.org
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