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PMED Comparisons

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

e Performed runs for all SPS-2 test
sections

AASHTOWare

Pv Pavement
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Deterioration Rates
Actual vs. Predicted

e 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.
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SPS-2 Tech Days

* 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

Colorado

Washington

North Dakota

California

SPS-2 TECH DAYS

Date
2/21/2018
3/23/2018

5/2/2018
5/30/2018
10/2/2018

10/16/2018

3/12/19
3/19/19
5/22/19

Location
Phoenix
Denver
Ritzville
Pleasant Hill
Abeline
Biskmark/Fargo
Stockton/Delhi
Little Rock
Delaware (OH)



SPS-2 Tech Days

Worksho
P Field Review

Februarg 2lst- Phoenix, Arizona

March 23rd- Denver, Colorado
May 2nd - Ritzville, Waghington
Mag 2let - 25th - Abilene, Kansas
May 29th - 30th - Pleasant Hill, Iowa
Bicmarck, North Dakota

Thank You Glen Eder!
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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
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Selected Findings




Concrete vs. Asphalt Survivability
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Potential Construction and Material Issues

Total number of | Number (percent) ) ) ) " P )
. i Number (percentage of applicable test sections) with a “poor” rating across any performance metric
applicable test of test sections
sections exhibiting earl Due to wheel-path
i g L Overall Due to roughness Due to cracking . i
failure faulting

Applicable test sections to subgrade

o 51 22 (43%) 29 (57%) 10 (20%) 25 (50%) 1(2%)
construction issues
Applicable test sections with a poor
rating with noted subgrade related 17 (77%) 20 (69%) 8 (80%) 17 (68%) 0 (0%)
construction issues
Applicable test secti ith an LCB
ettt e 56 25 (45%) 37 (66%) 12 (21%) 31 (55%) 2 (4%)
layer
Y
Applicable test sections with a poor
rating with noted LCB related 19 (76%) 27 (73%) 8 (67%) 23 (74%) 1 (50%)
construction issues
Applicable test sections with a PATB
layer 56 6 (11%) 10 (18%) 1 (2%) 10 (18%) 0 (0%)
Applicable test sections with a poor
rating with noted PATB related 1(17%) 3 (30%) 0 (0%) 3 (30%) 0 (0%)
construction issues
Applicable test sections to PCC-
(] () 0 (] 0
208 52 (25%) 79 (38%) 28 (13%) 62 (29%) 11 (5%)

related construction issues
Applicable test sections with a poor
rating with noted PCC-related 20 (38%) 31 (39%) 15 (28%) 55 (88%) 0 (0%)
construction issue
Applicable test sections to PCC-

i 103 26 (25%) 42 (57%) 16 (20%) 35 (50%) 8 (2%)
related strength issues
Average difference between target
and measured modulus of rupture 31 psi 21 psi -30 psi 34 psi -41 pi

for test sections with a poor rating




Joint Seal Condition Analysis

2(count of low severity joints) + (count of medium servity joints)
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Joint Condition Index (JCI)

Average Transverse Joint Seal Deterioration Rate by Design Feature

SPS-2 Design Feature ' Feature Type

PCC Thickness

Base Type

PCC Strength

Lane Width

Drainage

Thick (11”)

Thin (8”)

DGAB

LCB

PATB

High

Low

12

4

Drainage blanket with longitudinal drains
Longitudinal drains

No subsurface drainage

Average JCl/year
-3.2
-4.5
-3.3
-3.5
-4.5
-3.9
-3.7
-3.6
-4.1
-3.7
-2.2
-4.0
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Coarseness Factor-Workability Factor

Low-Strength Mixtures High-Strength Mixtures

04 (Arizona) 37 (North Carolina)

06 (California) 39 (Ohio)
Coarse gap-graded aggregate 10 (Delaware)
mix that tends to segregate 37 (North Carolina)

39 (Ohio)

53 (Washington)

05 (Arkansas) 05 (Arkansas)
Well graded mix in sizes 19 (lowa) 08 (Colorado)
between 2-inch and %-inch 26 (Michigan) 38 (North Dakota)
maximum aggregate size 32 (Nevada)

38 (North Dakota)
%-inch minus aggregate

m mixtures

08 (Colorado) 04 (Arizona)

20 (Kansas) 06 (California)

55 (Wisconsin) 10 (Delaware)

Zone IV Excessive fines mixtures — 19 (lowa)
sticky 20 (Kansas)

26 (Michigan)
53 (Washington)
55 (Wisconsin)

32 (Nevad
Non-plastic mixtures — rocky (Nevada)

None



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

Average of SPS-2 Average of SPS-8 .
. . Difference
Sections Sections

* Five locations with both -

Thick Thin Thick Thin Thick

° Longitudinal
Rk Longiudin: 0 | w2 | e1 | - | 21 -
. . .
Ca l |f0rn 1 Transverse Cracking 9.1 9.5 7.1 7.9 2.0 1.6
e Colorado Longitudinal Joint
SeaIgDamage 5.0 8.0 9.3 100 42 20
e Ohio
Longitudinal Spalling 11.2 114 9.8 9.3 14 2.1
[
Washington Transverse Spalling 7.2 15.4 10.2 12.3 3.0 3.2
m 14.9 14.2 22.0 16.1 -7.1 -2.0
Polished Aggregates 9.8 8.1 9.7 12.1 0.1 -4.0
Map Cracking 4.1 11.5 13.1 11.7 -8.9 -0.2
Cracked Slabs 9.2 9.5 4.0 7.9 5.3 1.6




Design Feature Impact on Performance

S
-
g g
¥ 28
X 16
X g
X 1dn
X 1l
X g
X X
X X
X &
X g
p4 1<)
X L
NA NA
NA NA

SPS-2 Design Pavement Performance Measure Deterioration Over Time
Design Feature _
Feature Type 2 @ g c
e
: 2 §2 32 5. 23
= - — &= -0 —
e £ 2% 5% 38 v 8
3 3 S& E£f 22 @ =%
[ i o b wo 3 Z0
PCC Thick (117) 1z 1 1& 1dy NA & 1y
Thickness 1hip (87) 1@ 1= Je] 1@ NA g =)
Base DGAB X X X 1Y NA - X X
Type PATB o e ik G NA X X
LCB . e e e NA X X
PCC High b 4 e ¢ 1<, NA & X
Strength Low e g vl g NA e b 4
Lane 12' X g g 1& NA g p 4
Wioh 14' X b e NA 6 X
Drainage Drainage blanket/ & X & 1 NA X X
longitudinal drains
No subsurface o X Tid e NA X p 4
drainage
Shoulder AC o NA NA )4 g x NA
Type PCC i NA NA X i X NA
w = relatively positive impact on deterioration rate or performance measure,
* - relatively negative impact on deterioration rate or performance measure.
X - no clearly observable impact or impact varies significantly from project to project.

NA - impact on performance measure was not applicable to design feature.
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Design Factor Improvement on Service

Relative Service Life Improvement*

Design Factor
Regular Traffic Lower Traffic

Thick pavements 4 years (15-20%) 2 years (10-15%)
PATB base type 2 years (10-15%) <0.5 years '
High-strength PCC 1-2 years (10%) <0.5 years

Widened lanes <0.5 years N/A

*Findings to Date '
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