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Overview and Background
• ACPA, NRMCA, and PCA partnership, with a contribution from 

the RCC Council to develop a website application to design 
cement-based solutions for:

• Streets and Local Roads
• Parking Lots
• Intermodal/Industrial Facilities

• Design guidance and tools for:
• Jointed-Plain Concrete Pavements
• Continuously Reinforce Concrete Pavement
• Concrete Overlays
• Composite Pavements
• Roller Compacted Concrete
• Cement Modified Soils
• Cement-Treated Base
• Full-Depth Reclamation



Summary –
• Primary audience is city, county, and consultant 

engineers who design pavements
• Secondary audience is professors and students
• Unifies design methods, providing promoters 

with a single source to direct target audience to 
for consistent answers

• Fills a design void for some products
• Web-based platform, appealing to existing and 

future generations of design engineers…
• …with broad industry partner support!
• FREE and easily accessible!



Bringing Online the Best 
of the Best Available Design Tools 



PARKING LOTS



Old Ways of Designing Parking Lots

• AASHTO 93/86/72
• ACI 330R-08 & 330R-18

• Guide for Concrete Parking Lots



ACI 330



Parking Lot Design with PavementDesigner

• PavementDesigner’s
Parking design uses a 
slightly modified version of 
the Street’s Module for the 
sake of simplicity

• Allows for various design 
lives, reliabilities, and 
percent slabs cracked at the 
end of the design life 



Parking Lot Design with PavementDesigner

• Design a bus terminal that 
serves ~50 buses a day

• Existing subgrade is clay



STREETS & LOCAL ROADS



Municipal Street Design with PavementDesigner

• Overlays
• On Asphalt and Concrete
• Bonded and Unbonded

• Full-Depth Concrete
• JPCP
• RCC
• CRCP

• Composite Pavements



Other Ways of Designing Municipal Streets

• AASHTO 93/86/72
• Pavement ME
• ACI 325.12R-02

• Guide for Design of Jointed 
Concrete Pavements for Streets 
and Local Roads

• StreetPave



AASHTO 93

• Wholly empirical – AASHO Road Test
• Limited inference space:

• Materials
• Structural sections
• Soils
• Traffic



Subgrade = Clay Soil

Necessary Thickness was Guessed!
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Performance Estimated Subjectively

Present Serviceability Index (PSI)
4.0 – 5.0 = Very Good
3.0 – 4.0 = Good
2.0 – 3.0 = Fair
1.0 – 2.0 = Poor
0.0 – 1.0 = Very Poor

“Failure” at the Road Test 
considered @ 1.5

Typical U.S. state agency 
terminal serviceability 

in practice = 2.5



Note on Inference Space of ‘93
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Don’t Just Take My Word…
“The current design guide and its predecessors 
were largely based on design equations 
empirically derived from the observations 
AASHTO’s predecessor made during road 
performance tests completed in 1959-60. 
Several transportation experts have criticized 
the empirical data thus derived as outdated 
and inadequate for today’s highway system. In 
addition, a March 1994 DOT Office of 
Inspector General report concluded that the 
design guide was outdated and that pavement 
design information it relied on could not be 
supported and validated with systematic 
comparisons to actual experience or 
research.”…this is why Pavement ME exists!



AASHTOWare Pavement ME Design

• Developed for  Highways 
• NOT street, road, parking lot, etc.

• Complex 
• Expensive

State 
Agency, 

19%

County, 
44%

Town, 
32%

Other, 
1%

Federal, 
3% AASHTO tools are 

being developed 
for these owners…



Pavement ME Design

• Not “perfect” & not intended to be a “final” 
product

• Complex and relatively costly
• Primarily for high volume roadways

+
Mechanistic 
Calculation 

of Responses

Empirical 
Tie to 

Ground

Pavement 
Performance 
Prediction



JPCP Calibration – BIG INF. SPACE!

LTPP GPS-3 & RPPR JPCP Sections

LTPP SPS-2, MnROAD, & AASHO JPCP Sections



Sounds Easy Enough, Right? 



INPUTS, INPUTS, INPUTS!!!!



AASHTO 93 vs. ME

AASHTO Pavement ME

AASHTO 93

50+ million load reps

1.1 million load reps

Wide range of structural and 
rehabilitation designs

Limited structural sections

1 climate/2 years

All climates over 20-50 years

1 set of materials

New and diverse materials



ACI 325

• Limited design charts
• Previously based on StreetPave runs
• Updated version based on 

PavementDesigner runs



PavementDesigner for Roadways

• Roots date back to the 1960s 
PCA Method

• Tailored for streets and roads
• Failure modes are cracking 

and erosion



http://www.dot.minnesota.gov/stateaid/admin/memos/20-sa-01.pdf
http://www.dot.state.mn.us/stateaid/projectdelivery/pdp/p
avement/pavment-design-software-comp-review.pdf



Municipal Street Design with PavementDesigner

• Design for Overland 
Parkway with ~100 
trucks/day

• Existing Subgrade is poorly 
graded silt (A-5)



Highway Design with PavementDesigner

• 7,860 trucks (~20M ESALs)
• 90% Reliability
• 5% Slabs Cracked
• 6 lane facility

• R-Value = 20
• MOR = 630 psi
• EPCC = 3,500,000 psi

• Edge Support
• HMA Subbase = 1”
• Cement Stb Subgrade = 6”
• K = 160 psi/in

• Design:
• AASHTO 93 = 11”
• PavementDesigner = 8.5”
• Pavement ME = 9”



Typical Sections – Foundation Design

• Commonly Used 
Concrete Section… 
Why?

• Asphalt designs 
heavily utilize 
supporting layers >

7 - 10” JPCP 
w/ Dia Dowels

Subgrade

6”  Agg Base

10” Sand

• Concrete spreads 
the load over 
larger areas, 
reducing reliance 
on bases >
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PROJECT SPECIFIC PAVEMENT DESIGN LOWERS 
COST AND ENVIRONMENTAL IMPACT

Caltrans Concrete Design: From Table 623.1E (South Coast/Central Coast, Type II SG 
Initial AADTT = 1,357 / day,  4% Compound Growth (Initial ESAL = 335,000 / yr)
20 Yr ESALs = 10,650,000; 50 Yr ESALS = 51,151,000 

Optimization reduced the initial construction GWP by 890 tons (22.5%) and the life cycle GWP by 980 tons (14.3%)

Optimization reduced the initial construction costs by $890k (28.3%) and the life cycle cost $1.48M (36.6%)

Optimized
Pavement-ME DesignOriginal CALTRANS Schedule

LCCA
(NPV $)

LCA
(tons CO2e)

LCCA
(NPV $)

LCA
(tons CO2e)

$2,256,6383,063$3,147,5853,954Initial Const.

$2,021,3072,803$2,229,8032,860Pavement

----$644,902781LCB
$235,331260$272,880313Agg Subbase

$315,79854$911,663479Rehabilitation

(87)(123)Carbonation

704604PVI-Deflection

2,1101,912PVI-Roughness

$2,572,4375,844$4,059,2486,826Total

Caltrans Concrete 
Design

Optimized
Concrete Design

8.5” JPCP 
w/ 1.25” Dia Dowels

Subgrade

6.0” Agg Subbse

9.6” JPCP 
w/ 1.25” Dia Dowels

Subgrade

4.8”  LCB
(Lean Concrete Base)

7.2” Agg Subbse

Tyler Speakmon, Cemex
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PAVEMENT ME PROVIDES A PROCESS TO COMPARE 
DIFFERENT DESIGNS / DIFFERENT FEATURES

Original Concrete 
Design

Optimized
Concrete Design

8.5” JPCP
Joints = 15-ft.

w/ 1.25” Dowels

Subgrade A-7-5

3.0” AC Base 
(SuperPave 19.0)

12” Agg Base

8.0” JPCP
Joints = 12-ft.

w/ 1.25” Dowels
13-ft. WL

Subgrade A-7-5

6” Agg Base

Rehab Target

Standard
~ 24 Yr to 1st Rehab

Standard
~ 24 Yr to 1st Rehab

Optimized 
~ 24 Yr to 1st Rehab

Optimized 
~ 24 Yr to 1st Rehab

Pavement ME gives a repeatable, non-biased, 
scientific process to determine how a specific 

pavement design will perform

Tyler Speakmon, Cemex



Typical Sections – Foundation Design

• Concrete needs:
• Stability
• Uniformity
• Some drainability (50 – 150 ft/day)

• Achieved with either:
• Daylighted subbases
• Edge drains

• Concrete does not need:
• Excessive strength ->
• Extra layers
• Permeable bases ->



Differences Between Parking and Street Design

• Simplicity in Parking:
• Limited Spectrums (for now)
• Growth Rate = 0%
• Directional Dist = 100%
• Design Lane Dist = 100%
• Fibers not allowed
• Edge support assumed to be 

yes
• Only allows 1 subbase layer



INTERMODAL DESIGN



Intermodal Design?



What Designs are Available for Heavy Intermodal/Industrial 
Vehicles

• ACI 330.2R-17 – Guide for the 
Design and Construction of 
Concrete Site Paving for Industrial 
and Trucking Facilities

• Uses design tables (Mainly for Trucks)
• Lists additional design software:

• ACPA StreetPave
• Pavement ME
• TCPavements / Optipave
• ACPA AirPave



Intermodal Design with PavementDesigner

• Design for a CAT 986 Loader
• 130,000 lb
• Wheel base = 12.5 ft
• Axle width = 10 ft
• Tire Pressure = 90 psi



Optimization in the Future…Today!
Pavement Design and LCA
LCCA In a Future Update

http://pavementlca.mit.edu/





Thank You!

Any Questions?

Eric Ferrebee, P.E.
Senior Director of Technical Services

American Concrete Pavement Association
Ph: 847-423-8709 | eferrebee@acpa.org

acpa.org


