WELCOME TO THE

__4
PV ' Pavemepl,

B 2012 AssH[O ALL RIGHTS BE

n B A
& ""__‘::

WEBINAR SERIES

« This Webinar is being presented from a computer with a resolution

of 1280 X 1024.

« Using a similar setting on your machine may improve your viewing

experience.

« The webinar will start at 10:00 AM Central/11:00 AM Eastern




AASHTOWare

Py)| Pavement )

ME Design

FY 2022 Webinar #3
Composite Pavement Design and

the AASHTOWare PMED Software
May 26, 2022




FY 2022 Webinar #3,
Composite Pavement Design

Moderator: Presenters:
» Clark Morrison, North » Wouter Brink, ARA

Carolina Department of » Harold Von Quintus, ARA
Transportation; Chair

» Hari Nair, Virginia
Department of
Transportation; Co-chair

Presentation will be available for viewing on the
ME-Design Resource website:
http://www.me-design.com
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FY 2022 Webinar #3,
Composite Pavement Design

» Phones are being muted.

» Please post your questions in the Q&A box.
This can be accessed by clicking on the
WebEx Q&A button.

» The presenters will answer all questions at
the end of the webinar/demonstration as
time permits.

» Questions not answered, because of time, will
be responded to separately.
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FY 2022 Webinar #3 Composite Pavement
Design

Poll 1: Questions 1, 2, and 3

DY




1. How many individuals are viewing this webinar at
your location?

1

2

13 to 5
dMore than 5

2.What is your affiliation?
IState Government
JFederal Government
JContractor/Association
JConsultant
JAcademia




3. Have you designed NEW composite pavements?

JOur agency/organization does not build this type
of new pavement design strategy.

INoO
JdYes

P




Prerequisites for this Webinar
Prior experience with:

» PMED software for new and rehabilitation
design of flexible and rigid pavements.




Learning Outcomes

1. Define new “composite pavements” for use
in a new design strategy within the PMED
software.

2. List and explain the assumptions for new
composite pavement designs in the PMED
software.

3. Identify the inputs needed to simulate new
composite pavements.

4. Describe the main engineering points that

engineers should consider in designhing new

composite pavements.




FY 2022 — Webinar #3:
Composite Pavement Design

Webinar Outline:

1. New Composite Pavements Defined
2. Designing New Composite Pavements
3. Assumptions and Inputs

4. Summary and Takeaway Comments
5. Question and Answer Session




Introduction Statement

Many agencies define
composite pavements as an
asphalt overlay of a rigid
pavement.

That definition is NOT the
content of this webinar. The
webinar content is for new
asphalt layers over recently
placed PCC layers, as a type of
composite pavement.

Mechanistic-Empirical Pavement Design Guide

~ A Manual qumdifc ~




New Composite Pavements Defined

MEPDG Manual of Practice,
Under Section 3.3:

Semi-Rigid Pavements:

“This type of pavement is also
referred to as composite
pavements in the MEPDG...”

Mechanistic-Empirical Pavement Design Guide
~ A Manual qf Practice ~




New Composite Pavements Defined

MEPDG Manual of Practice,
Under Section 3.4:

JPCP Overlays:

“...Composite pavements consist of
AC placed over PCC, lean concrete,
or a cement stabilized base
(including roller compacted
concrete). Composite pavements
are the same as semi-rigid
pavements (defined in subsection

3)..."

Mechanistic-Empirical Pavement Design Guide
~ A Manual of Practice ~




New Composite Pavements Defined

SHRP2 Reports on Composite Pavements:
1.

Composite Pavement Systems, Volume 1. HMA/PCC
Composite Pavements, Report #52-R21-RR-2, Strategic
Highway Research Program, Transportation Research Board
of the National Academies, Shreenath Rao, Mike Darter,
Derek Tompkins, Mary Vancura, Lev Khazanovich, Jim
Signore, Erdem Colbert, Rongzong Wu, John Harvey, and Julie
Vandenbossche; 201 3.

Composite Pavement Systems, Volume 2 PCC/PCC
Composite Pavements, Report #52-R21-RR-3, Strategic
Highway Research Program, Transportation Research Board
of the National Academies, Shreenath Rao, Mike Darter,
Derek Tompkins, Mary Vancura, Lev Khazanovich, Jim
Signore, Erdem Colbert, Rongzong Wu, John Harvey, and Julie
Vandenbossche; 201 3.

Two referenced reports.



New Composite Pavements Defined

HMA/PCC Composite Pavements, extracted from

the SHRP Research Report:

» “Relatively thin HMA layers over a newly placed, but sufficiently
hardened, PCC layer. ...HMA is used to indicate all types of
asphalt-based products, including stone matrix asphalt (SMA),
dense and porous HMA (including polymer-modified asphalt
[PMA]), asphalt rubber friction course (ARFC), and others. The
wearing surface is a relatively thin, high-quality type of HMA
that could consist of one or more layers of HMA with or without
special layers or materials to retard reflection cracks. The PCC
layer can consist of JPC or CRC. The PCC materials of this layer
can consist of conventional PCC, roller compacted concrete, or
a lower cost PCC (such as with a softer large-aggregate or
recycled PCC material, or what has previously been called lean

concrete base [LCB]).”




New Composite Pavements Defined

PCC/PCC Composite Pavements, extracted
from the SHRP Research Report:

» “Relatively thin, high-quality concrete surface placed
immediately on top of a plastic concrete layer. The lower
concrete layer may include increased amounts of recycled
materials, including RCA, RAP, and others; increased use of
local and less expensive aggregates, and higher
substitution rates for cementitious materials (fly ash or
other supplementary cementitious materials [SCMs]) that
may be less suitable for use in a surface layer at the higher
substitution amounts.”




New Composite Pavements Defined

MEPDG MOP SHRP2 Volume 1 SHRP2 Volume 2

Semi-Rigid Pavement  AC over PCC PCC over PCC

AC placed over new AC placed over new JPC or CRC, high
cementitious stabilized JPC or CRC quality surface placed
materials: over:

> Lean concrete » Conventional PCC » Lower cost PCC base
» RCC AC placed new PCC: layer

> CTB or cement

aggregate mixtures ~ Lean Concrete
> Lime-fly ash » RCC
» Lime

» Modulus of rupture is less than 400
psi at 28-days.
» Fatigue cracking calibration
coefficients — different than for S
conventional PCC mixes. Pv)| Pavemep}

ME Design




New Composite Pavements Defined

Semi-Rigid

Pavement Composite Pavement

Asphalt Surface PCC High Quality

Asphalt Surface Mix

Ll i,é.r‘ S R
LT R A L
’ rﬁlf#%:'lﬁ'!#ﬂ:?{;‘- '.!.'. oz

Cementitious
Stabilized Layer
> Lean Concrete
> RCC
> CTB
» CementAggr.
Mix

Semi-Rigid pavements are NOT the same as new
composite pavements with an asphalt surface.

AASHTOWare

Pv/! Pavemept

ME Design




New Composite Pavements Defined

1. New asphalt layers placed on
new or recently placed PCC

base layer.

2. New PCC surface placed on |
new PCC base Iaye I. Mechanistic-Empirical Pavement Design Guide

~ A Manual of Practice ~

There is NO design strategy in the
Pavement ME software to directly
consider and design new AC layers
over new JPC or CRC or higher

quality PCC mixes placed over new = |
JPC or CRC layers.




New Composite Pavements Defined

1. 1st Edition of the MEPDG MOP
(2008) was published prior to
the SHRP2 research.

2. 2" (2015) and 3rd (2020)

editions regarding composite
pavements were not revised.

Adding a new design strategy for
new composite pavements is on
AASHTOWare’s list of future
enhancements.

Mechanistic-Empirical Pavement Design Guide

~ A Manual of Practice ~




FY 2022 — Webinar #3:
Composite Pavement Design

Webinar QOutline:

1. New Composite Pavements Defined
2. Designing New Composite Pavements
3. Assumptions and Inputs

4. Summary and Takeaway Comments
5. Question and Answer Session




Designing New Composite Pavements

Suggested Decision Tree (table) based on the MEPDG
MOP and the SHRP2 research reports.

Surface
Type

Base Strength ‘ Type | Design Strategy Check

Cementitious Stabilized; Plain New semi-rigid pavement in
MOR < 400 psi, 28-days accordance with MEPDG MOP

Asphalt overlay
Asphalt PC
P Cementitious Stabilized; J of JPCP
MOR > 400 psi, 28-days Asphalt overlay

CRC of CRCP

New JPCP

New CRCP

Cementitious Stabilized; JPC,

MOR < 400 psi, 28-days CRC New JPCP or new CRCP

Bonded PCC
PCC PC New JPCP
Cementitious Stabilized: ) overlay of JPCP J
MOR > 400 psi, 28-days
PSI y CRC Bonded PCC New CRCP

overlay of CRCP




Designing New Composite Pavements

Calibration of Design Strategies, v2.6:

» Semi-Rigid Calibrated for asphalt over
Pavements cementitious stabilized bases.

> AC/JPC Calibrated for asphalt overlays of JPCP.

» AC/CRC Minimal sections included in
calibration of asphalt overlays of CRCP.

> PCC/JPC Not calibrated for v2.6.
> PCC/CRC Not calibrated for v2.6

As designers/engineers, we make assumptions in
using design procedures beyond for which they were
developed. :




Designing New Composite Pavements

MEPDG Manual of Practice, 3
Edition, 2020:

1. Design Strategy: New Semi-
Rigid Pavement.

2 : :)e S| g n C rl te ria Mechanistic-Empirical Pavement Design Guide
a) AC rut d e pt h ~ A Manual of Practice ~

b) AC total transverse cracks (hew
plus reflective)

c) AC top-down fatigue cracks

d) Chemically stabilized layer fatigue
cracks

e) Total bottom-up fatigue cracks
(new plus reflective)

Terminal IRI




Designing New Composite Pavements

M EPDG | w Crackang
Chemically stabilized base crack fatigue LTE (%) 50
M anu al Of Chemically stabilized base crack transverse LTE (%) 85
I _ Chemically stabilized base crack spacing (ft) 15
Practice e
usin g new Poisson's ratio 0.2
. . . Layer thickness (in) 10
Sem/—R/g/a’ | Unit weight (pcf) 150
v  Strength
P avernen t . Modulus of rupture (psi) [+"] 400
Minimum elastic/resilient modulus (psi) [+] 3500000
_ Elastic/resilient modulus (psi) 3500000
. . v Thermal
} lelt on Heat capacity (BTLU/b-deg F) 028
MOR. | Thermal conductivity (BTU/hr-f-deg F) 1.25
+ |dentthers
» Cannot use |  approver
fo Ia CRC Date approved 112011
_Author AASHTO
H-nd ulus nf nq:llm [ps]
. | Medulus of rupture of the chemically stabilized layer.
iH&mmnﬁnd&d mindmax: 100/400...




Designing New Composite Pavements

HMA/PCC Composite Pavements, SHRP2
Research Report Suggestions:

1. Design Strategy: AC Overlay
a) AC/JPCP for AC over JPC and AC over RCC/lean PCC base
b) AC/CRCP for AC over CRC

2. Design Criteria

a) AC/JPCP
i. Rut Depth
ii. PCC transverse or cracked slabs
iii. IR
b) AC/CRCP
i. Rut Depth

ii. Punchouts
-iil IRI




Designing New Composite Pavements

PCC/PCC Composite Pavements, SHRP?2
Research Report Suggestions:

1. Design Strategy: Bonded PCC Overlay

a) Bonded PCC/JPCP
b) Bonded PCC/CRCP

2. Design Criteria
a) Bonded PCC/JPCP
i. PCC transverse or cracked slabs
ii. IR
b) Bonded PCC/CRCP
i. Punchouts
ii. IR




Designing New Composite Pavements

SHRP2 Research Report using the Pavement ME
Design software for HMA//PC or PCC//PC:

=2 B

w JPCP Design
FPCC surface shortwave absorptivity 0.85

»  Doweled joints Spacing(12). Diameter{1.25)
Erosion resistant (3)

» PCC-base contact friction Full friction with friction loss at (240) months

» PCC joint spacing (f) 15
Fermanent curliwarp effective temperature difference (deg F) -10
Seslant type Preformed

» Tied shoulders Not tied

PCC mix/layer properties are the same as for new JPCP.




Designing New Composite Pavements

SHRP2 Research Report using the Pavement ME
Design software for HMA/CRC or PCC/CRC:

o= 21 | =

+v CRCP Design
PCC surface shortwave absorptivity 0.85
Bar diameter (in) 0.625
Base/slab friction coefficient 7.5

» Crack spacing Generate crack spacing using prediction model

Steel (%) 0.6
Permanent curl/warp effective temperature difference (deg F) -10
Shoulder type Asphalt (2)
Steel depth (inch) 4

PCC mix/layer properties are the same as for new CRCP.




Designing New Composite Pavements

Design Criteria for

AC Overlay of JPCP

Performance Criteria Limit Reliability
eaCh Strategy Initial IRI {in/mile) 63
Teminal IRI {in/mile) 172 90
AL top-down fatigue cracking (% lane area) 25 90
NeW Semi-Rigid Pavement AL bottom-up fatigue cracking (% lane area) 25 30
Ferformance Criteria Lirnit Reliability ALC thermal cracking ft/mile) 1000 50
Initial IR1 {in/mile) 63 Permanent deformation - AC only {in) 0.25 90
Teminal IRI {in/mile} 172 30 AL total transverse cracking: thermal + reflective ft/mile) | 2500 m
e i it = X JPCP transverse cracking (percent slabs) 15 S0
AZ bottom-up fatigue cracking (% lane area) 25 50
AC themnal cracking ft/mile) 1000 AC Overlay of CRCP
Chemically stabilized layer - fatigue fracture (% lane area) 25 50
Pemnanent deformation - total pavement {in) 075 50 1 o S
Pemanent deformation - AC only (in) 0.25 S0 Initial IRI {in/mile} 63
AL total fatigue cracking: bottom up + reflective (% lane area) |25 50 Teminal IR {in/mile) 172 30
A total transverse cracking: themal + reflective ft/mile) 2500 50 AL top-down fatigue cracking (% lane area) 25 90
AL bottom-up fatigue cracking (% lane area) 25 50
AL themal cracking fft/mile) 1000 m
Pemanent deformation - AC only {in) 0.25 90
AL total transverse cracking: themmal + reflective ft/mile) | 2500 50
CRCP punchouts (1/mile) 10 50




esigning New Composite Pavements

MEPDG MOP SHRP2

Terminal IRI

AC Rut Depth Yes Yes Yes
AC Total Transverse Yes Yes No;
Cracking Calibration?
AC Top-Down Fatigue Yes Yes Yes
Cracking

Bottom-Up Fatigue Yes Yes Yes
Cracking

Fatigue Chemically Yes NA NA
Stabilized Layer

Mid-Slab Cracking, JPC No Yes NA
Faulting, JPC No No NA
Punchouts, CRC No NA Yes

e



Designing New Composite Pavements

What about faulting in the HMA//PC composite
pavement design strategy?

» Check faulting for HMA/JPC by running a new JPCP
with the same layer properties; remove the asphalt
wearing surface.

Reinforcing steel is placed in the lower low-cost
PCC layer and not in the thin higher quality PCC
surface of the PCC/CRC composite pavement.

» Complete PCC/CRC design by running a new CRCP
with the reinforcing steel at the design depth.

P



Designing New Composite Pavements

Optimization Feature for AC Overlay of JPC or
CRC:

» Optimization feature is only applicable to the asphalt
overlay thickness.

" AC over JPC:Project }* AC over JPC:Optimization v X
Last Optimized Thickness | Design Layers
Layer Thickness Results U la Default Minimum Maximum
: i = Thickness Thickness Thickness

Optimization must
be done manually
with iterations.

Optimization Rules

Optimization rules are currently available only for JPCF analyses.

Optimize Thi{:kﬂ&ﬂﬂ
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1. New Composite Pavements Defined
2. Desighing New Composite Pavements
3. Assumptions and Inputs

4. Summary and Takeaway Comments
5. Question and Answer Session




Assumptions and Inputs

Construction Dates:

The Pavement ME Design software requires at least 1-
vear between the PCC layer construction and asphalt

layer placement.

General Infformation

_ Design type: Cverday "

Assum ption: Pavement type: AC over CRCP "
« The year+ offset T

has an insignificant | =='9" e rears) a0~

impact on the Existing construction: | May v | | WF? v

pre dicted Pavement construction] July w | 2023

distresses. Traffic opening: August v||2023 ~

AASHTOWare

Pavement

ME Design




Assumptions and Inputs

Bond between AC and PCC layers:

Assumption:
» The AC layers will remain bonded to the underlying
PCC layer throughout the design period.

v AC LEI}.I’EEI' Finpﬂiﬁﬁ
AC surface shortwave sbsorptivity 0.85
Full Friction Interface |
Endurance I|m_|t [.mlcmr-;tralnj Layer Display Mame Layer Type Interface Friction
|z endurance limit applied? m e,
ses mult-layer rutting calibration. Default asphalt concr... BEE {1} 1
CRCP Default FCC () f 'I
Crushed stone Hnn-stabllized Base (4) 1
A4 Subgmde {5)

Designer/engineer needs to decide f
if this assumption is appropriate? [/ DEZ."

ME Design




Assumptions and Inputs

Layer Properties:
Assumption:

» All AC, PCC, unbound aggregate base, and subgrade
soil layer properties are the same as for new flexible
and rigid pavement designs.




Assumptions and Inputs

CRCP Rehabilitation:

» O punchouts per mile at the beginning of the design
period.

CRCP Foundation Support:

» Modulus of Subgrade reaction is calculated.

Dynamic k-Value

e LTI A

A___._——'-——"'_'
__.___..—--—'_'
I
— |
|t
|t
—

> o P R
T T o T o T T T

-



Assumptions and Inputs

JPCP Rehabilitation:

» O slabs distressed/replaced before restoration.
» O slabs replaced after restoration.

JPCP Foundation Support:

» Modulus of Subgrade reaction is calculated.




Assumptions and Inputs

Calibration Coefficients
Assumption:

» The AC and PCC calibration coefficients derived for
new flexible and rigid pavements, as well as for AC
overlays of PCC pavements are applicable to the new
composite pavement design strategy.

Designer/engineer needs to decide
if this assumption appropriate?




Example Results/Outcomes

Some examples for new
composite pavement design.




Example Results/Outcomes

Composite Pavement, AC over JPC:

» Agency has
placed lots of

JPCP with an AC
surface for noise

o Elu:k here t{: -Escht La er 1 Fle:r.lble Defaultashalt {:-[:.n{:rete

ot T IE Wil B T A

- Ellck here to edit Layer 2 PCC : JPCP Default

control. .
» Total trucks; .
) r"__ ;'.--. -.._ ""'t ﬁ"'[! o
16,000,000. w AN 4{&@ %

» Climate is in the =
southwest. ot S o

3 inches asphalt wearlng surface
8 inches JPC base. Aﬁsgvaéme \
9 inches crushed stone base. MEDEM




Example Results/Outcomes

Composite Pavement, AC over JPC:

Distress Prediction Summary

Dictrass T D'S"essl@::?tec'f'ed Reliability (%) Criterion
istress Type A IEL : : Satisfied?
Target Predicted Target Achieved

Terminal IRI (in/mile) F 15500 " 11230 7 90,00 7 99.90 Pass
Permanent deformation - AC only (in) ¥ 040 019 ¥ 9000 " 100.00 Pass
AC bottom-up fatigue cracking (% lane area) 1500 " 145 ¥ 90.00 " 100.00 Pass
AC thermal cracking (f/mile) ¥ 150000 " 147840 " 5000 " 100.00 Pass
AC top-down fatigue cracking (% lane area) 2000 " 1131 " 9000 " 9982 Pass
JPCP transverse cracking (percent slabs) 1500 " 096 ¥ 9000 " 100.00 Pass

NOTE: Total transverse cracks (new and reflective) will exceed the typical
threshold value typically used of 1,500 feet per mile.

AASHTOWare

Pv Paveme". |
ME Design




Example Results/Outcomes

Composite Pavement, AC over JPC:

- AC Top-Down Cracking
£ 25
; P A Threshold Value ¥ @ 509% Reliability @ @Specified Reliability
= i
%
P 154
o
c 104
s
=
ol 5-j
a
o
0.1 2.0 4.0 6.0 8.0 10.0 12.0 14.0 16.0 18.0 20.0
2023 2025 2027 2029 2031 2033 2035 2037 2039 2041 2043
Paverment Age (years/date)
P Top Down Crack Depth
l AC layer1
c 3- Crack-depth
£
o 2.5
2
8
< 1.5
z
= 14
o
0.5-
0.1 2.0 4.0 6.0 8.0 10.0 12.0 14.0 16.0 18.0 20.0
2023 2025 2027 2029 2031 2033 2035 2037 2039 2041 2043

Pavement Age (years fdate)




Example Results/Outcomes

Composite Pavement, AC over JPC - a check:

Compare to new JPCP design strategy to ensure faulting
is lower than the threshold value.

IDistress Prediction Summary

Distress @ Specified Reliability (%) Criterion
Distress Type Reliabili Satisfied?

Target Predicted Target Achieved

Terminal IRI (in/mile) ¥ 15500 " 10992 " 9000 " 9985 Pass
Mean joint faulting (in) 012 " 0.06 ¥ 9000 " 9997 Pass
JPCP transverse cracking (percent slabs) " 15.00 " 7.56 ¥ 9000 " 9978 Pass

Designer makes a RN @ LlSgidiileeidle]y AC/JPC New_lPCP

decision on the
layer thicknesses.

Asphalt Layer

JPC 8.0 8.5
Crushed Stone 9.0 9.0



Example Results/Outcomes

Composite Pavement, AC over CRC:

» Agency has

placed some Click here to 2dit Layer 1 Flexible - Default 35phalt concrets
CRCP with an ‘Elick here to edit Layer 2 PC‘-_%E - CRCP Default

AC surface for

. - ¥ i
noise control. Ell-:h: here to -E:-I:|EI'[|_E =1 3 Hﬂn—stablllze-l:f EEI-EE E'.rushe-:[ stone.
> Total trucks; ¢ *1&. ""ig Fded,
16,000,000. A ﬂ *J;ﬁ e Eﬁf
> Climate is in the _ 3 i
southwest. S R e =

3 inches asphalt wearing surface. |
8 inches CRC base. MSHTOWare ..

) Pavemept )|
9 inches crushed stone base. ME Design




Example Results/Outcomes

Composite Pavement, AC over CRC:

Distress Prediction Summary

Dictrass T D's"essl@s:?fc'ﬁed Reliability (%) Criterion
istress Type eliabili : : Satisfied?
Target Predicted Target Achieved

Terminal IRI (in/mile) ¥ 15500 " 11511 " 9000 " 9983 Pass
Permanent deformation - AC only (in) ¥ 040 d 0.19 9000 " 100.00 Pass
AC bottom-up fatigue cracking (% lane area) F 1500 " 145 9000 " 100.00 Pass
AC top-down fatigue cracking (% lane area) 2000 " 1131 " 9000 " 9982 Pass
CRCP punchouts (1/mile) 3000 " 1850 " 9000 " 99.80 Pass

NOTE: Total transverse cracks (new and reflective) will exceed the typical
threshold value typically used of 1,500 feet per mile.

NOTE: Insufficient number of asphalt overlay of CRCP sections to calibrate the
total transverse cracking predictions.

Pv/! Paveme

ME Design

AASHTOWare i
|
)




Example Results/Outcomes

Composite Pavement, AC over CRC:

AC Top-Down Cracking

Ll

£ 25

= - A Threshold Value 3 @ S0% Reliability @ @Specified Reliability

g |

£

® 15

=

€ 10

=

Q

=) 5 | =

Q

°

[ 0 . - —_— . . . . . r . . . . . , , , . .
0.1 2.0 4.0 6.0 8.0 10.0 12,0 14,0 16.0 18.0 20.0
2023 2025 2027 2029 2031 2033 2035 2037 2039 2041 2043

Pavement Age (years/date)
s Top Down Crack Depth

c 3+ Crack-depth i s

£

2

-

2

x 159

o

2 14

[

0.5

0 ' , ! . . . ; . . ; . . : . . . . } . :
0.1 2.0 4.0 6.0 8.0 10.0 12,0 14.0 16.0 18.0 20.0
2023 2025 2027 2029 2031 2033 2035 2037 2039 2041 2043

Pavement Age (years fdate)




Example Results/Outcomes

Composite Pavement,
AC over CRC:

(mi

Crack Width

Crack Width

Average Crack Spacing (in): 32.2

—a— 0.00

b & D LG N AR - B I SR G 4
%\"’Q %("Q A ¥ %\,19 Q:\qs} %\"9 ‘b\@ %\r@ %\,p %\"9 Cb\r‘S) q:\"’Q q:\"('} Q:\,\’Q %\"9 q,\qS’ %\,19 qa\q?
Date
Load Transfer Efficiency
120.0 -
100.0 -—k— -
| Ay
g \A\A A
B M
400
200
0.0 | | _
AR R, A N v R SR S S CRRC ol R AR LI S I g a7
%\A"Q 'b\q'g %\@ q’\,,p %00 %\"’Q ‘b\ﬁP ‘b\@ ‘b\f@ cb\ﬁP %\.,9 tb\q'e %\,.P ‘b\m% %\q,e ‘b\'P %\.\9 %\,\9 Lb\q'e %\"9

Date




Example Results/Outcomes

Composite Pavement, AC over CRC - a check:

Compare to new CRCP design strategy for all distresses
to be lower than the threshold values.

Distress Prediction Summary

Dictracs T D'S"e;sl_@::?ec'ﬁed Reliability (%) Criterion
istress Type eliabili : : Satisfied?
Target Predicted Target Achieved

Terminal IRI (in/mile) ¥ 15500 " 9354 " 9000 " 100.00 Pass
CRCP punchouts (1/mile) 3000 " 1116 " 9000 " 100.00 Pass

Designer makes a RN @ LlSgidiileeidle]y AC/CRC New CRCP

decision onthe  Asphalt Layer
layer thicknesses.

CRC 8.0 9.0
Crushed Stone 9.0 9.0




Example Results/Outcomes
Composite Pavement, Bonded PCC over JPC:

» Agency has little
experience with

tWO ||ft PCC ;;-Ellck here:uﬁrfl'lt L::!.}rlerz'l Pﬂiﬁfnﬂf FLE{:‘DE{?L[H E .
>T0ta| tFUCkS' Click I'terqetue-:ht Laver.e_'F'EE JPCP Default
16,000,000.
» Climate is in the B e
southwest. e

: Ellck heretﬂe-l:liltLa Er:iSurade J'l'-.-d : l ' "- .'

4 mches hlgh quallty PCC m|x |
5 inches JPC base, lower cost PCC. M

) veme
9 inches crushed stone base. ME nes.gn




Example Results/Outcomes
Composite Pavement, Bonded PCC over JPC:

Distress Prediction Summary

Dictrace T D's"essl@::?ec'f'ed Reliability (%) Criterion
istress Type ELL : : Satisfied?
Target Predicted Target Achieved

F F F F

Terminal IRI (in/mile) 155.00 107.16 90.00 99.92 Pass
Mean joint faulting (in) 012 ¥ 0.06 9000 " 9999 Pass
JPCP transverse cracking (percent slabs) ¥ 15.00 d 7.31 9000 " 9983 Pass

NOTE: High quality PCC surface mix placed on a newly placed JPC
conventional or lower cost PCC mix was not included in any of the global
calibrations.

AASHTOWare
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Example Results/Outcomes

Load Transfer Efficiency

Composite
Pavement,
Bonded PCC over
JPC:

LTE (%)

Cumulative Damage
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Example Results/Outcomes

Composite Pavement, Bonded PCC over JPC - a check.

Compare to new JPCP design strategy for all distresses
to be lower than the threshold values.

Distress Prediction Summary

Distress @ Specified s e o
Distress Type Reliabilit Reliability (%)
Target Predicted Target Achieved

Terminal IRI (in/mile) ¥ 15500 " 10547 " 9000 " 9993 Pass

Mean joint faulting (in) 012 d 0.06 9000 " 9996 Pass
JPCP transverse cracking (percent slabs) ¥ 15.00 g 9.52 " 9000 " 9884 Pass

Criterion
Satisfied?

Designer makes a RN @ LlSqidiileeidlo]y PCC/JPC NewJPCP

decision onthe  Higher Quality Surface
layer thicknesses.

JPC, Lower Quality PCC 4.5 9.0
Crushed Stone 9.0 9.0




Example Results/Outcomes
Composite Pavement, Bonded PCC over CRC:

» Agency has little

experience with N[ Click fiere to edit Laver T PCC : Bonded PCC Default_Jig
two lift PCC. —— o -

«| Click here to edit La*..rer 2 F‘CE CRCP D-Efault

» Total trucks: -

16.000.000. ._ hre } : n |zed Base Erus .

> Climate is in the S ,; R -‘ ;u i hk‘* “""!ﬁ
\ AN - IJ# Gyl , A

SOUthWGSt. Ell-::I-L heretﬂe-tht Layer 4 Subgrade : o g _---;{‘,- ; ‘::i-:

o ‘|:.= . '_
-H'l""[h-

4 mches hlgh quallty PCC mix.
5 inches CRC base, lower cost PCC.

9 inches crushed stone base. Aﬁg"{;ﬁgme-

ME Design




Example Results/Outcomes
Composite Pavement, Bonded PCC over CRC:

Distress Prediction Summary

Dictrese T D'S"essl@::?tec'ﬁed Reliability (%) Criterion
istress Type A IEL : : Satisfied?
Target Predicted Target Achieved

Terminal IRI (in/mile) ¥ 15500 " 9208 " 9000 " 100.00 Pass
CRCP punchouts (1/mile) ¥ 3000 " 1035 " 9000 " 100.00 Pass

NOTE: Reinforcing steel is placed in the lower low-cost PCC layer
and NOT in the thin higher quality PCC surface of the PCC/CRC
composite pavement.

NOTE: High quality PCC surface mix placed on a newly placed CRC
conventional or lower cost PCC mix was not included in any of the global
calibrations.

AASHTOWar

Pv Paveme
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Example Results/Outcomes

Composite Pavement, Bonded PCC over CRC - a check.

Compare to new CRCP design strategy for all distresses
to be lower than the threshold values.

Distress Prediction Summary

Dictrece T D's"e;sl@::?ec'ﬁed Reliability (%) Criterion
istress Type eliabili : : Satisfied?
Target Predicted Target Achieved

Terminal IRI (in/mile) ¥ 15500 " 9869 7 9000 " 99.98 Pass
CRCP punchouts (1/mile) ¥ 3000 " 1394 " 9000 " 100.00 Pass

Designer makes a RN @ LlSqidiileeidlo]y PCC/CRC New CRCP

decision onthe  Higher Quality Surface
layer thicknesses.  —pc Lower Quality PCC 5.0 10.5

Crushed Stone 9.0 9.0




FY 2022 — Webinar #3:
Composite Pavement Design

Webinar Outline:

1. New Composite Pavements Defined
2. Designing New Composite Pavements
3. Assumptions and Inputs

4. Summary and Takeaway Comments
5. Question and Answer Session




Summary and Takeaways

» Engineering judgment is
needed, especially in
separating new semi-
rigid pavements from e Eror e e G
new composite - A Manualof Prctice~
pavements. ' i

» Semi-rigid pavements
are different from new
composite pavements.




Designing New Composite Pavements

Suggested Decision Tree (table).

Surface
Type

Base Strength ‘ Type | Design Strategy Check

Cementitious Stabilized; Plain New semi-rigid pavement in
MOR < 400 psi, 28-days accordance with MEPDG MOP

Asphalt overlay
Asphalt PC
P Cementitious Stabilized:; . of JPCP

CRC of CRCP

New JPCP

New CRCP

Cementitious Stabilized; JPC,

MOR < 400 psi, 28-days CRC New JPCP or new CRCP

Bonded PCC
PCC PC New JPCP
Cementitious Stabilized: . overlay of JPCP J
MOR > 400 psi, 28-days Bonded-PCC
> i CRC New CRCP

everlay-ef-CREP




Summary and Takeaways

» Calibration coefficients for new semi-rigid
pavement design.

Asphalt Surface V2.6 of the PMED software includes
calibration for semi-rigid pavements.

Cementitious
Stabilized Layer
» Lean Concrete
> RCC
> CTB

» CementAggr.
MiX




Summary and Takeaways

> Calibration coefficients for new composite
pavement design.

Use new JPCP
% or CRCP

+ calibration

. coefficients.

¢ ~. calibration
E@T coefficients.

amc A"
O PR BN
. e R 4

tx;‘-:
st X
)

A

s of rigid mixes over lower cost PCC
pavements have been mixes has not been
calibrated. calibrated.

AASHTOWare

Py ! Pavemept))
ME Design




Summary and Takeaways

» Minimum layer thickness defined by the
agency’s design policy.

» Minimum thickness required by the software
for the PCC wearing surface is 4 inches.

P



Summary and Takeaways

New AC/JPC Composite Pavement

1. Use AC overlay of JPCP design strategy.

2. AC overlay date is 1+ years from the JPC
construction date.

3. Determine JPC layer thickness, excluding
transverse reflection cracks.

4. Use the JPCP new design strategy to ensure
faulting is less than the threshold value.

Note: Using the new JPCP design
strategy, credit is not given to the AC

. wearing surface.




Summary and Takeaways

New AC/JPC Composite Pavement

5. Use saw and seal joints in AC
wearing surface above the )
transverse joints in the JPC layer to @ =
control cracks. e

08/09/2007 9:55 am ;

Py “ﬁav‘emeﬂt.".




Summary and Takeaways

New AC/CRC Composite Pavement
1. Use AC overlay of CRCP design strategy.

2. AC overlay date is 1+ years from the CRC
construction date.

3. Determine CRC layer thickness.

4. Use the CRCP new design strategy to ensure all
distresses are less than the threshold values.

Note: Using the new CRC design
strategy, credit is not given to the AC

I wearing surface.




Summary and Takeaways

New PCC/JPC Composite Pavement
1. Use bonded PCC overlay of JPCP design strategy.

2. PCC overlay date is 1+ years from the JPC
construction date.
3. Determine layer thickness of lower cost JPC layer.

4. Use the JPCP new design strategy to check and
ensure faulting is less than the threshold value.

Note: Using the new JPCP design
strategy, full credit is not given to the
higher quality PCC surface layer.




Summary and Takeaways

4. Use the CRCP new design strategy to check and

ensure all distresses are less than the threshold
values.

Note: Using the new CRCP design
strategy, full credit is not given to the

I higher quality PCC surface layer.




Summary and Takeaways

Remember:

For the PMED software overlay design
strategies suggested for new composite
pavement design, the Optimization Tool is
only applicable to the overlay itself.
Optimization of the new JPC and CRC layer is
done manually.




FY 2022 — Webinar #3:
Composite Pavement Design

Webinar Outline:

1. New Composite Pavements Defined
2. Designing New Composite Pavements
3. Assumptions and Inputs

4. Summary and Takeaway Comments
5. Question and Answer Session




FY 2022 Webinar #3 New Composite
Pavement Design

Poll 2: Questions 4, 5 and 6

DY




4. Would you use the PMED software to design new
composite pavements in the future?

JdYes

No
INo opinion

5. Adding the new composite pavement design
strategy to the PMED software?

dHighly important
dWould be beneficial
INot important
INeutral or no opinion




6. How valuable was this webinar to you?

JOur agency/organization does not build this type
of new pavement design strategy.

dHighly valuable
dModerately valuable
Little value.

ONo value.




FY 2022 Webinar #3 New Composite Pavement Design

QUESTION AND
ANSWER SESSION

>

We welcome comments &
suggestions for future

webinars; Send an email to

pavementmedesign@ara.com. \




Announcements

FY 2022 — Webinar Series, Remember:

»  Webinar #4: Introduction to the Web-Application v3.0;
June 22, 2022.

P




Thank you for Attending the Webinar!

AASHTOWare Pavement ME-Design

Help Desk, Customer Support,

Contacts:

* Ryan Fragapane, AASHTO
rfragapane@aashto.org
Phone: (202) 624-3632

* Clark Morrison, NCDOT
cmorrison@ncdot.gov

ME Design Resource Website
http://www.me-design.com

Pavement ME Design Users Group

Contact:

« Jennifer Albert, FHWA
Jennifer.Albert@dot.gov

PREFERRED:

« Pavement ME Design Help Desk
pavementmedesign@ara.com

« Phone: (217) 356-4500

Other ARA Staff:

« Chad Becker
cbecker@ara.com

 Wouter Brink,
wbrink@ara.com

« Harold Von Quintus, P.E.
hvonquintus@ara.com

Phone: (217) 356-4500

AASHTOWare

Pv Pavemef .. I
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