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Key Activities

Iowa SPS-2



• Developed process to extract SPS-2 data 
from LTPP Pavement Performance 
Database as a file of inputs into the 
AASHTOWare PavementME Design 
(PMED) software

• Performed runs for all SPS-2 test 
sections 

PMED Comparisons



• Actual deterioration rates 
were not found to 
correlate with predicted 
deterioration rates.

• More than half SPS-2 test 
section were measured 
and predicted to have 
little to no distress.

Deterioration Rates
Actual vs. Predicted
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• TAC supported engaging 
in SPS-2 Tech Days where 
supported by the State 
Highway Agency

• Nine completed
• Excellent participation
• Typically included 

classroom presentations/ 
discussions and field visit

SPS-2 Tech Days
SPS-2 TECH DAYS

LocationDateState

Phoenix2/21/2018Arizona

Denver3/23/2018Colorado

Ritzville5/2/2018Washington

Pleasant Hill5/30/2018Iowa

Abeline10/2/2018Kansas

Biskmark/Fargo10/16/2018North Dakota

Stockton/Delhi3/12/19California

Little Rock3/19/19Arkansas

Delaware (OH)5/22/19Ohio



SPS-2 Tech Days
Workshop Field Review

Thank You Glen Eder!



Reports Completed
• Development of SPS-2 Pavement Preservation Experiment

• Evaluating the Impact of Design Features on Pavement Performance

• Analysis of Impact of Joint Score and ALR on Pavement Performance

• Updating Previous LTPP Analyses and the SPS-2 Experimental Matrix

• Evaluating the Impact of Non-Experimental Factors on Pavement Performance

• Impact of Changes in Climate, Traffic, Distress, and Maintenance on Deterioration Rate

• Comparison of SPS-8 and SPS-2 Performance

• Diurnal Changes in Roughness

• Service Life Evaluation

• Evaluating the Impact of Mix Design on Performance

• MEPDG Analysis of the PCC-Base Friction Loss

• Evaluation of Transverse Joint Opening Width



Selected Findings

North Dakota SPS-2



Concrete vs. Asphalt Survivability

• SPS-1:  AC 4”-7”, Base 8” 
- 16”:  Minimum ESALS in 
excess of 100,000 per 
year in test lane

• SPS-2: PCCP 8”-11”, Base 
6” - 8”:  Minimum ESALS 
in excess of 200,000 per 
year in test lane



Potential Construction and Material Issues 
Number (percentage of applicable test sections) with a “poor” rating across any performance metric

Number (percent) 
of test sections 
exhibiting early 

failure

Total number of 
applicable test 

sections Due to wheel-path 
faulting

Due to crackingDue to roughnessOverall

1 (2%)25 (50%)10 (20%)29 (57%)22 (43%)51
Applicable test sections to subgrade 
construction issues

0 (0%)17 (68%)8 (80%)20 (69%)17 (77%)

Applicable test sections with a poor 
rating with noted subgrade related 

construction issues 

2 (4%)31 (55%)12 (21%)37 (66%)25 (45%)56
Applicable test sections with an LCB 
layer

1 (50%)23 (74%)8 (67%)27 (73%)19 (76%)
Applicable test sections with a poor 

rating with noted LCB related 
construction issues 

0 (0%)10 (18%)1 (2%)10 (18%)6 (11%)56
Applicable test sections with a PATB 
layer

0 (0%)3 (30%)0 (0%)3 (30%)1 (17%)
Applicable test sections with a poor 

rating with noted PATB related 
construction issues 

11 (5%)62 (29%)28 (13%)79 (38%)52 (25%)208
Applicable test sections to PCC-
related construction issues

0 (0%)55 (88%)15 (28%)31 (39%)20 (38%)
Applicable test sections with a poor 

rating with noted PCC-related 
construction issue 

8 (2%)35 (50%)16 (20%)42 (57%)26 (25%)103
Applicable test sections to PCC-
related strength issues

-41 psi-34 psi-30 psi-21 psi-31 psi

Average difference between target 
and measured modulus of rupture 
for test sections with a poor rating 



Joint Seal Condition Analysis

Example
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Average Transverse Joint Seal Deterioration Rate by Design Feature 

SPS-2 Design Feature Feature Type Average JCI/year 
PCC Thickness Thick (11”) -3.2 

Thin (8”) -4.5 

Base Type DGAB -3.3 
LCB -3.5 
PATB -4.5 

PCC Strength High -3.9 
Low -3.7 

Lane Width 12’ -3.6 
14’ -4.1 

Drainage Drainage blanket with longitudinal drains -3.7 
Longitudinal drains -2.2 
No subsurface drainage -4.0 

 

𝐽𝐶𝐼 = 100 ×
2 𝑐𝑜𝑢𝑛𝑡 𝑜𝑓 𝑙𝑜𝑤 𝑠𝑒𝑣𝑒𝑟𝑖𝑡𝑦 𝑗𝑜𝑖𝑛𝑡𝑠 + (𝑐𝑜𝑢𝑛𝑡 𝑜𝑓 𝑚𝑒𝑑𝑖𝑢𝑚 𝑠𝑒𝑟𝑣𝑖𝑡𝑦 𝑗𝑜𝑖𝑛𝑡𝑠)

2(𝑡𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑗𝑜𝑖𝑛𝑡𝑠)



Coarseness Factor-Workability Factor
High-Strength MixturesLow-Strength MixturesDescriptionZone

37 (North Carolina)
39 (Ohio)

04 (Arizona)
06 (California)
10 (Delaware)
37 (North Carolina)
39 (Ohio)
53 (Washington)

Coarse gap-graded aggregate 
mix that tends to segregate

Zone I

05 (Arkansas)
08 (Colorado)
38 (North Dakota)

05 (Arkansas)
19 (Iowa)
26 (Michigan)
32 (Nevada)
38 (North Dakota)

Well graded mix in sizes 
between 2-inch and ¾-inch 
maximum aggregate size

Zone II

None
¾-inch minus aggregate 
mixtures

Zone III

04 (Arizona)
06 (California)
10 (Delaware)
19 (Iowa)
20 (Kansas)
26 (Michigan)
53 (Washington)
55 (Wisconsin)

08 (Colorado)
20 (Kansas)
55 (Wisconsin)

Excessive fines mixtures –
sticky

Zone IV

32 (Nevada)
Non-plastic mixtures – rockyZone V



• Five locations with both
• Arkansas
• California
• Colorado
• Ohio
• Washington

Comparing SPS-2 to SPS-8
Average time to first distress

Difference
Average of SPS-8 

Sections
Average of SPS-2 

SectionsDistress
ThickThinThickThinThickThin

---2.1--9.111.27.0
Longitudinal 
Cracking

1.62.07.97.19.59.1Transverse Cracking

-2.0-4.210.09.38.05.0
Longitudinal Joint 
Seal Damage

2.11.49.39.811.411.2Longitudinal Spalling

3.2-3.012.310.215.47.2Transverse Spalling

-2.0-7.116.122.014.214.9Scaling

-4.00.112.19.78.19.8Polished Aggregates

-------1.17.6Pumping

-0.2-8.911.713.111.54.1Map Cracking

1.65.37.94.09.59.2Cracked Slabs



Design Feature Impact on Performance



Design Factor Improvement on Service Life

Relative Service Life Improvement*
Design Factor

Lower TrafficRegular Traffic

2 years (10-15%)4 years (15-20%)Thick pavements

<0.5 years2 years (10-15%)PATB base type

<0.5 years1-2 years (10%)High-strength PCC

N/A<0.5 yearsWidened lanes

*Findings to Date



 InfoPave https://infopave.fhwa.dot.gov/

 TPF https://www.pooledfund.org/Details/Study/533

Questions?

Kevin Senn, PE
ksenn@ncenet.com
775-846-7117


