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Presentation Outline

My Message Is:  Its Time to Do it 
Again

 Its been about a ¼ Century

What People Were Thinking Before 
the Development of the LTPP SPS-2

Concrete Pavements Perform 
Differently



AASHO Road Test Findings
Conditions:

• One location, one soil type, one 

environment

• 368 Concrete pavement test 

sections 120 ft (JPCP) & 240 ft 

(JRCP) in length

• 12 ft wide

• 2 Year Study, Approximately 1 M 

ESALS

Results

• No significant effect of varying 

subbase thickness over the range 

from 3 to 9 in. was found

• No increase in life resulted from 

use of paved shoulders



AASHO PCCP Design 
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Time Line of AASHO Design 
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• To incorporate the 

effects of local 

foundation soil 

conditions

• Did not include a 

regional factor for 

local environmental 

conditions

SPS-2 

Developmen

t



1961 Rigid Pavement Design Equation

1972 Rigid Pavement Design Equation

in which Sc is the modulus of rupture and Ec is the modulus of 

elasticity for the concrete (psi), J is an empirical joint load 

transfer coefficient, k is the modulus of subgrade reaction (pci)

1972 Changes to AASHO Rigid Design



Sensitivity to Modulus of Subgrade 

Reaction



Time Line of AASHO Design 
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• Ability to 

Seasonally Adjust 

Foundation 

Stiffness

• Erodibility of 

Granular Base

• Ability to Consider 

Moisture and 

Drainage



Thickness Sensitivity to Subgrade 

Stiffness



Thickness Sensitivity to Loss of 

Support

Least Erodible Most Erodible



Thickness Sensitivity to Drainage 

Coefficient

35% Change 

in Thickness



Reasons To Create SPS-2

 “At present, highway agencies lack 

sufficient information on the influence of 

concrete strength and pavement drainage on 

the performance of Portland cement 

concrete (PCC) pavements. “

 “Although these factors appear in the 

AASHTO Guide for Design of Pavement 

Structures, they were incorporated into the 

equations through rational engineering 

considerations and not as the direct result of 

a structured field experiment.”



Time Line of SPS-2 

Experiment
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Time Line of SPS-2 

Experiment
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1. Thickness (8”&11”)

2. Base Type (granular 6” & 9”)

3. Concrete Strength (640 psi flexural)

4. Lane Width (12 ft)

5. Drainage (none)

Shoulder Type

Largest Concrete Pavement 

Research Project in the World



SPS-2 Experimental Design
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AASHO Road Test 

Recommendations

Thickness
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So What Have We 

Learned After 27 

Years



SPS-2 Site Survival

66%



SPS-1 Site Survival

5%



Subgrade Preparation
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Slots

Arkansas 

SPS-2
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North Dakota

8” PCCP

Kansas



North Dakota

Wisconsin



So What Have We 

NOT Learned After 

27 Years (or 128 Yrs)



Can We Establish Intervention Thresholds 

for Preservation Using SPS-2



Do We Know the Impact of Construction 

Quality on Performance -- How About 

Design

Circle of 

Life



Do We Know if the Drained Sections 

are Now Bathtub Sections?



Do We Know the Impact of Tied 

Concrete Shoulders?



Do We Know the Impact of a 

Separation Layer Between LCB and 

PCCP

PCCP LC

B



Do the Mix Design Procedures 

Predict Actual Performance



Do We Know the Impact Dowel 

Stiffness On PCCP Performance



Pavement Smoothness on Long Term 

Performance– Impact of Localized 

Roughness



Is Sealant Cost Effective?

FHWA Sealant Effectiveness Study

AASHTO New Design Guide



In Summary

 SPS-2 is the Largest On Going Concrete 
Research Project in the World

 We Need to Exploit the SPS-2 Research 
from Cradle to Grave, which includes 
Preservation

 The Pooled Fund Experiment is the 
World’s Largest Ongoing Concrete 
Preservation Research Project

 Its Time for SPS-2 Phase II……….



Questions?


