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FOREWORIE

This report, which is part of a two-volume set, documents the resuvlts of a study to evaluate and
quantify the variability of pavement disiress data collected in the Long-Term Pavement
Performance (LTPP) program. Analyses were performed on both manual and film-derived
distress data. General trends of the distress data weve first investigated, followed by statistical
analyses of repeatability and detection of variability sources. Distress data bias and precision
were also quantified. In addition, a comparison of variability between manval and film-desived
distress data was conducted. This report will be of interest to engineers involved in pavement
design, pavement performance evaluation and prediction, and pavement maintenance and
rehabilitation.

Sufficient copies of this report are being distributed to provide two copies to each FHWA
resource center and three copies to each FHWA division office and each State highway agency.
Direct distribution is being made to the division offices. Additional copies for the public are
available from the National Technical Information Service (NTIS), 5285 Port Royal Road,
Springfield, Virginia 22161.
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NOTICE

This document is disseminated under the sponsorship of the Department of Transportation in the
interest of information exchange. The United States Government assumes no liability for its
contents or use thercof. This report does not constitute a standard, specification, or regulation.

The United States Government does not endorse products or manvfacturers. Trade and
manufacturers’ names appear in this report only because they are considered essential to the
object of the documerat.
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Figure 1. Fatigue Cracking (Sq. Meters) - AC Pavements, Manual Surveys:
Reference and Individual Minimum, Mean, and Maximum Values.
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Figure 2. Longitudinal Cracking WP (Meters) - AC Pavements, Manual Surveys:

Reference and Individual Minimum, Mean, and Maximum Values.
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Figure 3. Longitudinal Cracking NWP (Meters) - AC Pavements, Manual Surveys:
Reference and Individual Minimum, Mean, and Maximum Values.
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Figure 4. Transverse Cracking (No.) - AC Pavements, Manual Surveys:
Reference and Individual Minimum, Mean, and Maximum Values.
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Figure 5. Transverse Cracking (Meters) - AC Pavements, Manual Surveys:
Reference and Individual Minimum, Mean, and Maximum Values.
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Figure 6. Corner Breaks (No.) - PCC Pavements, Manual Surveys:
Reference and Individual Minimum, Mean, and Maximum Values.
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Figure 7. Longitudinal Cracking (Meters) - PCC Pavements, Manual Surveys:
Reference and Individual Minimum, Mean, and Maximum Values.
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Figure 8. Longitudinal Cracking Sealed (Meters) - PCC Pavements, Manual Surveys:
Reference and Individual Minimum, Mean, and Maximum Values.
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Figure 9. Transverse Cracking (No.) - PCC Pavements, Manual Surveys:
Reference and Individual Minimum, Mean, and Maximum Values.
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Figure 10. Transverse Cracking (Meters) - PCC Pavements, Manual Surveys:
Reference and Individual Minimum, Mean, and Maximum Values.
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Figure 11. Transverse Cracking Sealed (Meters) - PCC Pavements, Manual Surveys:
Reference and Individual Minimum, Mean, and Maximum Values.
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Figure 12. Joint Seal Damage of Longitudinal Joints (No.) - PCC Pavements,
Manual Surveys: Reference and Individual Minimum, Mean, and Maximum Values.
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Figure 13. Joint Seal Damage of Longitudinal Joints (Meters) - PCC Pavements,
Manual Surveys: Reference and Individual Minimum, Mean, and Maximum Values.
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Figure 14. Joint Seal Damage of Transverse Joints (No.) - PCC Pavements, Manual
Surveys: Reference and Individual Minimum, Mean, and Maximum Values.
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Figure 15. Spalling of Longitudinal Joints (Meters) - PCC Pavements, Manual Surveys:

Reference and Individual Minimum, Mean, and Maximum Values,
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Figure 16. Spalling of Transverse Joints (No.) - PCC Pavements, Manual Surveys:

Reference and Individual Minimum, Mean, and Maximum Values.
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Figure 17. Spalling of Transverse Joints (Meters) - PCC Pavements, Manual Surveys:

Reference and Individual Minimum, Mean, and Maximum Values.
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Figure 18. Polished Aggregate (Sq. Meters) - PCC Pavements, Manual Surveys:
Reference and Individual Minimum, Mean, and Maximum Values.
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Figure 19, Popouts (No.) - PCC Pavements, Manual Surveys: Reference
and Individual Minimum, Mean, and Maximum Values.
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Figure 20. Patch/Patch Deterioration Rigid (No.) - PCC Pavements, Manual Surveys:

Reference and Individual Minimum, Mean, and Maximum Values.
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Figure 21. Patch/Patch Deterioration Rigid (Sq. Meters) - PCC Pavements, Manual Surveys:

Reference and Individual Minimum, Mean, and Maximum Values.
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Figure 22. Fatigue Cracking (Sq. Meters) - AC Pavements, Manual Surveys:
Standard Deviation/RMSE Vs. Mean.
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Figure 23. Longitudinal Cracking WP (Meters) - AC Pavements, Manual Surveys:,

Standard Deviation/RMSE Vs. Mean.

33



STDEV/RMSE STDEV/RMSE STDEV/RMSE

STDEV/RMSE

350

300 Low Severity
250
200
150 y = 0.7452x RMSE
100 y = 0.7095x STDEV1
50 y = 0.7093x STDEV2
0 e N | |
160 200 250 300 350
Mean
350
300 ]
050 | Moderate Severity
?28 T y = 0.7376x RMSE
100 | y = 0.6316x STDEV1
50 .!./ y = 0.6273x STDEV?
0 : J % i i |
0 50 100 150 200 250 300 350
Mean
350 .
300 + . .
050 | High Severity
200
150 4. y = 0.4955x RMSE
100 1 y = 0.3725x STDEVI1
50 1 y = 0.3637x STDEV2
0 ] : e { : i
0 50 100 150 200 250 300 350
Mean
350
300 - Total
250 +
200 - y = 0.2306x RMSE
150 1 y = 0.2074x STDEVI
100 1 y = 0.2045x STDEV2
50 —
0 - ; : = : :
0 50 100 150 200 250 300 350
Mean

Figure 24. Longitudinal Cracking NWP (Meters) - AC Pavements, Manual Surveys:

Standard Deviation/RMSE Vs, Mean.
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Figure 25. Transverse Cracking (No.) - AC Pavements, Manual Surveys:
Standard Deviation/RMSE Vs. Mean.
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Figure 26. Transverse Cracking (Meters) - AC Pavements, Manual Surveys:

Standard Deviation/RMSE Vs. Mean.,
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Figure 27. Corner Breaks (No.) - PCC Pavéments, Manual Surveys:

Standard Deviation/RMSE Vs. Mean.
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Figure 28. Longitudinal Cracking (Meters) - PCC Pavements, Manual Surveys:
Standard Deviation/RMSE Vs, Mean.

38



W
<

25 Low Severity
E 20 1 L
S s = 0.9256x RMSE
= 1, y = 0.6052x STDEVI
=10
= g Y= 0:5933x STDEV2
0 . : j : : : ; ;
0 10 20 30 40 50 60 70 80 90
Mean
30 -
Moderate Severity
25 +
7 .
20 +
| y = 0.5171x RMSE
> 15 +
&
a 10 1 y = 0.2239x STDEV1
a5 ® y=0.222x STDEV2
0 f t ! { } —t—
0 10 20 30 40 50 60 70 80 90
Mean
30
& 25 High Severity
E 20
> 15
E y = 0.4124x RMSE
Er_::_‘ 10 y = 0.3849x STDEV1
@ 3 y = 0.3747x STDEV2
0 a | — : - : : :
0 10 20 30 40 50 60 70 80 90
Mean
30 —
B25 + Total
520
515+ y = 0.0954x RMSE
g 10 1 y = 0.0834x STDEV1
&5 = = (0.0732x STDEV
0 - ; : —t : % : .
0 10 20 30 40 50 60 70 80 90
Mean

Figure 29. Transverse Cracking (Meters) - PCC Pavements, Manual Surveys:
Standard Deviation/RMSE Vs. Mean.
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Figure 30. Transverse Cracking (No.) - PCC Pavements, Manual Surveys:

Standard Deviation/RMSE Vs. Mean.
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Figure 31, Spalling of Longitudinal Joints (Meters) - PCC Pavements, Manual Surveys:
Standard Deviation/RMSE Vs. Mean.
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Figure 32. Spalling of Transverse Joints (Meters) - PCC Pavements, Manual Surveys:
Standard Deviation/RMSE Vs. Mean.
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Figure 33. Spalling of Transverse Joints (No.) - PCC Pavements, Manual Surveys:
Standard Deviation/RMSE Vs. Mean.

43

14



Standard Deviation

Standard Deviation

Standard Deviation

Standard Deviation

-
4]

Low Severity
10 L -
.
|
0+l ; ; — : : 1
0 5 10 15 20 25 30 35
Mean
15
Moderate Severity
10 + n
20 25 30 35
Mean
15 -
High Severity
10 |
5.1
[
£
0 + | % | 1 |
0 5 10 15 20 25 30 35
Mean
15 — :
Total
10 1 .
- [
| /‘/
u
o B ; : : | : |
0 5 10 15 20 25 30 35
Mean

Figure 34. Fatigue Cracking (Sq. Meters) - AC Pavements, Manual Surveys:
Standard Deviation Vs. Mean.
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Figure 35. Longitudinal Cracking WP (Meters) - AC Pavements, Manual Surveys:
Standard Deviation Vs. Mean.
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Figure 36. Longitudinal Cracking NWP (Meters) - AC Pavements, Manual Surveys:

Standard Deviation Vs. Mean.
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Figure 37. Transverse Cracking (No.) - AC Pavements, Manual Surveys:

Standard Deviation Vs. Mean.
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Figure 38. Transverse Cracking (Meters) - AC Pavements, Manual Surveys:

Standard Deviation Vs, Mean.
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Figure 39. Corner Breaks (No.) - PCC Pavements, Manual Surveys:
Standard Deviation Vs, Mean.
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Figure 40. Longitudinal Cracking (Meters) - PCC Pavements, Manual Surveys:

Standard Deviation Vs. Mean.

50



Standard Deviation Standard Deviation Standard Deviation

Standard Deviation

0. - , _—

Low Severity

15 [ |

30 40 50 60 70 80
Mean
20
15 + Moderate Severity
10 + [ |
5+ |
!l'/‘/T/
0 : } —+ : } : +
e 10 20 30 40 50 60 70 80
Mean
20
High Severity
15
10 -
5
0 : | : P S
0 10 20 30 40 50 60 70 80
Mean
20 — —— ———
Total
15 |
10 4
51 |~ S —
-—.I—!-I——
04+ —m % +— : ( e
0 10 20 30 40 50 60 70 80
Mean

Figure 41. Transverse Cracking (Meters) - PCC Pavements, Manual Surveys:
Standard Deviation Vs, Mean.
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Figui‘e 42. Transverse Cracking (No.) - PCC Pavements, Manual Surveys:
Standard Deviation Vs. Mean.

52



Low Severity

Standard Deviation

14 16 18
Mean
;:: 6
g 4! Moderate Severity
[-*]
=
=
g 2 | ' .
@ 0 | * l = 'r : : |
0 2 4 6 8 10 12 14 16 18
Mean
£
5 High Severity
&
5
g : = : = : %
6 8 10 12 14 16 18
Mean
: 1
=]
-
%
5
8
18

Mean

Figure 43. Spalling of Longitudinal Joints (Meters) - PCC Pavements, Manual Surveys:

Standard Deviation Vs, Mean.
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Standard Deviation Vs. Mean.
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Figure 45. Spalling of Transverse Joints (No.) - PCC Pavements, Manual Surveys:

Standard Deviation Vs. Mean.
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Figure 46. Fatigue Cracking (Sq. Meters) - AC Pavements,
Manual Surveys: Reference, Team, and Individual Values.
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Figure 47. Longitudinal Cracking WP (Meters) - AC Pavements,
Manual Surveys: Reference, Team, and Individual Values,
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Figure 48. Longitudinal Cracking NWP (Meters) - AC Pavements,
Manual Surveys: Reference, Team, and Individual Values.
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Figure 49. Transverse Cracking (No.) - AC Pavements,
Manual Surveys: Reference, Team, and Individual Values.
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Figure 50. Transverse Cracking (Meters) - AC Pavements,
Manual Surveys: Reference, Team, and Individual Values.
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Figure 51. Patch/Patch Deterioration (No.) - AC Pavements,
Manual Surveys: Reference, Team, and Individual Values.
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Figure 52. Patch/Patch Deterioration (Sq. Meters) - AC Pavements,
Manual Surveys: Reference, Team, and Individual Values.
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Figure 53. Potholes (No.) - AC Pavements,

Manual Surveys: Reference, Team, and Individual Values.
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- Figure 54. Potholes (Sq. Meters) - AC Pavements,

Manual Surveys: Reference, Team, and Individual Values.

64




Magnitude (No.)

Low Severity

= Max.
O Mean
= Min.

Magnitude (No.)

o o o g |
R T I R T I
Moderate Severity
o
; . : O b B =
T I R T I

Magnitude (No.)

Magnitude (No.)

Total — Max.
O Mean
o = Min.

Workshop No.

Figure 55. Corner Breaks (No.) - PCC Pavements,
Manual Surveys: Reference, Team, and Individual Values.
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Figure 56. Longitudinal Cracking (Meters) - PCC Pavements,
Manual Surveys: Reference, Team, and Individual Values.
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Figure 57. Transverse Cracking (No.) - PCC Pavements,
Manual Surveys: Reference, Team, and Individual Values.
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Figure 58. Transverse Cracking (Meters) - PCC Pavements,
Manual Surveys: Reference, Team, and Individual Values.
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Figure 59. Joint Seal Damage of Longitudinal Joints (No.) - PCC Pavements,
Manual Surveys: Reference, Team, and Individual Values.
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Figure 60. Joint Seal Damage of Longitudinal Joints (Meters) - PCC Pavements,

Manual Surveys: Reference, Team, and Individual Values.
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Figure 61. Joint Seal Damage of Transverse Joints (No.) - PCC Pavements,
Manual Surveys: Reference, Team, and Individual Values.
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Figure 62. Spalling of Longitudinal Joints (Meters) - PCC Pavements,
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Figure 63. Spalling of Transverse Joints (No.) - PCC Pavements,
Manual Surveys: Reference, Team, and Individual Values.
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Figure 64. Spalling of Transverse Joints (Meters) - PCC Pavements,
Manual Surveys: Reference, Team, and Individual Values.
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Figure 65. Map Cracking (No.) - PCC Pavements,
Manual Surveys: Reference, Team, and Individual Values.
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Figure 66. Map Cracking (Sq. Meters) - PCC Pavements,
Manual Surveys: Reference, Team, and Individual Values.
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Figure 68. Scaling (Sq. Meters) - PCC Pavements,
Manual Surveys: Reference, Team, and Individual Values.

75



Magnitude (Sgm)

500

a
400 — = Max.
0O Mean
300 + 2 |~ Min.
200 -
o
100 +
0 [ i .
T I R T
8 9

Workshop No.

Figure 69. Polished Aggregate (Sq. Meters) - PCC Pavements,
Manual Surveys: Reference, Team, and Individual Values.
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Figure 70. Patch/Patch Deterioration Flex. (No.) - PCC Pavements,

Manual Surveys: Reference, Team, and Individual Values.
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Figure 71. Patch/Patch Deterioration Flex. (Sq. Meters) - PCC Pavements,

Manual Surveys: Reference, Team, and Individual Values.
78




(=)} co
+

=Y
J[i

Magnitude (No.)

[ oS
|
T

Low Severity

=]

—
o

(=]
|

S~
|
T

Magnitude (No.)

b
1
T

Moderate Severity

o

w O
o
o

—_
[, =} =l
I 1
1 i

n

Magnitude (No.)
[ 3]

I

= Max.
O Mean
= Min.

High Severity

[o.2]
]
T

(=)
|
T

B
}

Magnitude (No.)

(38
e

Total . Max. w

<=

Workshop No.

Figure 72. Patch/Patch Deterioration Rigid (No.) - PCC Pavements,
Manual Surveys: Reference, Team, and Individual Values.
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Figure 73. Patch/Patch Deterioration Rigid (Sq. Meters) - PCC Pavements,
Manual Surveys: Reference, Team, and Individual Values,
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Figure 74. Water Bleeding and Pumping (No.) - PCC Pavements,
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Figure 75. Water Bleeding and Pumping (Sq. Meters) - PCC Pavements,
Manual Surveys: Reference, Team, and Individual Values.
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FIGURES FOR PASCO/PADIAS DATA ANALYSIS
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Figure 76. Fatigue Cracking (Sq. Meters) - AC Pavements, PASCO/PADIAS:
Reference, Consensus, and Minimum, Mean, and Maximum Values for Experts
and Individual Raters for Three Repetitions.
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Figure 77. Edge Cracking (Meters) - AC Pavements, PASCO/PADIAS:
Reference, Consensus, and Minimum, Mean, and Maximum Values for Experts
and Individual Raters for Three Repetitions.
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Figure 78, Longitudinal Cracking, Wheel Path (Meters) - AC Pavements, PASCO/PADIAS:
Reference, Consensus, and Minimum, Mean, and Maximum Values for Experts
and Individual Raters for Three Repetitions.
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Figure 79. Longitudinal Cracking Sealed WP (Meters) - AC Pavements, PASCO/PADIAS:
Reference, Consensus, and Minimum, Mean, and Maximum Values for Experts
and Individual Raters for Three Repetitions.
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Figure 80. Longitudinal Cracking, NWP (Meters) - AC Pavements, PASCO/PADIAS:
Reference, Consensus, and Minimum, Mean, and Maximum Values for Experts
and Individual Raters for Three Repetitions.
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Figure 81. Longitudinal Cracking Sealed NWP (Meters) - AC Pavements, PASCO/PADIAS
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Figure 82. Transverse Cracking (No.) - AC Pavements, PASCO/PADIAS:
Reference, Consensus, and Minimum, Mean, and Maximum Values for Experts
and Individual Raters for Three Repetitions.
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Figure 83. Transverse Cracking (Meters) - AC Pavements, PASCO/PADIAS:
Reference, Consensus, and Minimum, Mean, and Maximum Values for Experts
and Individual Raters for Three Repetitions.
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Figure 84. Transverse Cracking, Sealed (Meters) - AC Pavements, PASCO/PADIAS:
Reference, Consensus, and Minimum, Mean, and Maximum Values for Experts
and Individual Raters for Three Repetitions.
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Figure 85, Patch/Patch Deterioration (No.) - AC Pavements, PASCO/PADIAS:
Reference, Consensus, and Minimum, Mean, and Maximum Values for Experts
and Individual Raters for Three Repetitions.
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Figure 86. Patch/Patch Deterioration (Sq. Meters) - AC Pavements, PASCO/PADIAS:
Reference, Consensus, and Minimum, Mean, and Maximum Values for Experts
and Individual Raters for Three Repetitions.
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Figure 87. Bleeding (Sq. Meters) - AC Pavements, PASCO/PADIAS:
Reference, Consensus, and Minimum, Mean, and Maximum Values for Experts
and Individual Raters for Three Repetitions.
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Figure 88. Raveling (Sq. Meters) - AC Pavements, PASCO/PADIAS:
Reference, Consensus, and Minimum, Mean, and Maximum Values for Experts
and Individual Raters for Three Repetitions.
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Figure 89. Fatigue Cracking (Sq. Meters) - AC Pavements, PASCO/PADIAS:
Reference, Consensus, and Minimum, Mean, and Maximum Values for Experts
and Teams for Three Repetitions.
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Figure 90. Longitudinal Cracking, Wheel Path (Meters) - AC Pavements, PASCO/PADIAS:
Reference, Consensus, and Minimum, Mean, and Maximum Values for Experts
and Teams for Three Repetitions.
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Figure 92. Longitudinal Cracking, NWP (Meters) - AC Pavements, PASCO/PADIAS:
Reference, Consensus, and Minimum, Mean, and Maximum
Values for Experts and Teams for Three Repetitions.
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Figure 94. Transverse Cracking (No.) - AC Pavements, PASCO/PADIAS:
Reference, Consensus, and Minimum, Mean, and Maximum
Values for Experts and Teams for Three Repetitions.

101



200

E 160 + Low Severity = Max.
-Q-; 120 + d Mean
= Min.
';é; 80 1 5 o g 1———
= oA g D g oCAEE -
O - . -
R C El 2E3E4 Tl T2 T3 R CEIE2E3E4TI T2 T3 R C El E2 E3 E4 Tl T2 T3
200 e
E 160 + Moderate Severity
& 120 +
£
= 80 |
=1}
g 40 AR E é
g® @
O—Ml e 4—1—7 1O+ AR | E#—iﬁ%n—kaki

R C El E2 E3 E4 T1 T2 T3 RCE1E2E3E4T1T2T3 R C El E2 E3 E4 T1 T2 T3

200 +—
g 160 + High Severity
& 120 +
£
5 80 +
®
2 40 |
0 +O+A+RH-B--B--E--E BB :O:A}ng:nuﬂigimm—msﬁm
R C El E2 E3 B4 T1 T2 T3 R C El E2 E3 E4 Tl T2 T3 R C El E2 E3 FATI T2 T3
200
Total
= 160 +
E
2120 ©
=
£ w0l S I
£ E ga Augg a
= 4.0 A8 o oG
CAEg = =
o+— +—F-—r—t—tttt 4ttt
R C El E2E3 B4 It 2 13 R CEIFRRE3E4 Il 2 I3 R CEIE2EIE 1 2 I3
Section 4 Section 5 Section 6

Figure 95. Transverse Cracking (Meters) - AC Pavements, PASCO/PADIAS:
Reference, Consensus, and Minimum, Mean, and Maximum
Values for Experts and Teams for Three Repetitions.
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Figure 96. Transverse Cracking, Sealed (Meters) - AC Pavements, PASCO/PADIAS:
Reference, Consensus, and Minimum, Mean, and Maximum
Values for Experts and Teams for Three Repetitions.
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Figure 97. Patch/Patch Deterioration (No.) - AC Pavements, PASCO/PADIAS:
Reference, Consensus, and Minimum, Mean, and Maximum
Values for Experts and Teams for Three Repetitions.
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Figure 98. Patch/Patch Deterioration (Sq. Meters) - AC Pavements, PASCO/PADIAS
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Figure 99. Bleeding (Sq. Meters) - AC Pavements, PASCO/PADIAS:
Reference, Consensus, and Minimum, Mean, and Maximum
Values for Experts and Teams for Three Repetitions.
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Figure 100. Corner Breaks (No.) - PCC Pavements, PASCO/PADIAS:
Reference, Consensus, and Minimum, Mean, and Maximum Values for Experts
and Individual Raters for Three Repetitions.
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Figure 101. Longitudinal Cracking (Meters) - PCC Pavements, PASCO/PADIAS:
Reference, Consensus, and Minimum, Mean, and Maximum Values for Experts
and Individual Raters for Three Repetitions.
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Figure 102. Longitudinal Cracking Sealed (Meters) - PCC Pavements, PASCO/PADIAS:
Reference, Consensus, and Minimum, Mean, and Maximum Values for Experts
and Individual Raters for Three Repetitions.
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Figure 103. Transverse Cracking (No.) - PCC Pavements, PASCO/PADIAS:
Reference, Consensus, and Minimum, Mean, and Maximum Values for Experts
and Individual Raters for Three Repetitions.
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Figure 104, Transverse Cracking (Meters) - PCC Pavements, PASCO/PADIAS:
Reference, Consensus, and Minimum, Mean, and Maximum Values for Experts
and Individual Raters for Three Repetitions.
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Figure 106. Joint Seal Damage of Transverse Joints (No.) - PCC Pavements, PASCO/PADIAS:
Reference, Consensus, and Minimum, Mean, and Maximum Values for Experts
and Individual Raters for Three Repetitions.
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Figure 107. Joint Seal Damage of Longitudinal Joints (No.) - PCC Pavements, PASCO/
PADIAS: Reference, Consensus, and Minimum, Mean, and Maximum Values for
Experts and Individual Raters for Three Repetitions.
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Figure 108. Joint Seal Damage of Longitudinal Joints (Meters) - PCC Pavements, PASCO/
PADIAS: Reference, Consensus, and Minimum, Mean, and Maximum Values for
Experts and Individual Raters for Three Repetitions.
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Figure 109. Spalling of Longitudinal Joints (Meters) - PCC Pavements, PASCO/PADIAS

Reference, Consensus, and Minimum, Mean, and Maximum Values for Experts
and Individual Raters for Three Repetitions.
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Figure 111. Spalling of Transverse Joints (Meters) - PCC Pavements, PASCO/PADIAS:
Reference, Consensus, and Minimum, Mean, and Maximum Values for Experts

and Individual Raters for Three Repetitions.
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Figure 112. Map Cracking (No.) - PCC Pavements, PASCO/PADIAS:
Reference, Consensus, and Minimum, Mean, and Maximum Values for
Experts and Individual Raters for Three Repetitions.
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Figure 113. Map Cracking (Sq. Meters) - PCC Pavements, PASCO/PADIAS:
Reference, Consensus, and Minimum, Mean, and Maximum Values for
Experts and Individual Raters for Three Repetitions.
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Figure 114, Popouts (No.) - PCC Pavements, PASCO/PADIAS:
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Figure 115. Polished Aggregate (Sq. Meters) - PCC Pavements, PASCO/PADIAS:

Reference, Consensus, and Minimum, Mean, and Maximum Values for
Experts and Individual Raters for Three Repetitions,
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Figure 116. Patch/Patch Deterioration Flexible (No.) - PCC Pavements, PASCO/PADIAS:
Reference, Consensus, and Minimum, Mean, and Maximum Values for Experts
and Individual Raters for Three Repetitions.
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Figure 117. Patch/Patch Deterioration Flexible (Sq. Meters) - PCC Pavements, PASCO/
PADIAS: Reference, Consensus, and Minimum, Mean, and Maximum Values for
Experts and Individual Raters for Three Repetitions.
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Figure 118. Patch/Patch Deterioration Rigid (No.) - PCC Pavements, PASCO/PADIAS:
Reference, Consensus, and Minimum, Mean, and Maximum Values for Experts
and Individual Raters for Three Repetitions.
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Figure 119. Patch/Patch Deterioration Rigid (Sq. Meters) - PCC Pavements, PASCO/
PADIAS: Reference, Consensus, and Minimum, Mean, and Maximum Values for
Experts and Individual Raters for Three Repetitions.
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Figure 120. Corner Breaks (No.) - PCC Pavements, PASCO/PADIAS:
Reference, Consensus, and Minimum, Mean, and Maximum Values for Experts

and Teams for Three Repetitions.
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Figure 121. Longitudinal Cracking (Meters) - PCC Pavements, PASCO/PADIAS:
Reference, Consensus, and Minimum, Mean, and Maximum Values for Experts
and Teams for Three Repetitions.
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Figure 122, Transverse Cracking (No.) - PCC Pavements, PASCO/PADIAS:
Reference, Consensus, and Minimum, Mean, and Maximum Values for Experts
and Teams for Three Repetitions.

126



Low Severity

§ a
Anﬁ I:I”

R C E! E2 E3 E4 T1 T2 T3

OAEDEH}H Croelpmpoees=s Fe)

R C El E2 E3 E4 Tl T2 T3

R C El E2 E3 E4 T1 T2 T3

- Max.

O Mean
= Min.

0 torABig 1 B w1 B 8
R C EIl B2 E3 B4 TI T2 T3

Moderate Severity

O A =]
0580088

At

R C El E2 E3 B4 T1 T2 T3

o B
_AZa

E{DIM

R C El1 E2 E3 E4 TI T2 T3

180
160 + — Max . .
B 140 + . High Severity
- o
5 120 + Mean
S 100 + = Min.
-*én 80 +
60 +
o
= 40 | =
20 | o g-o =
0—%—5—;—5—4—5%@4%4—4—0—4—,&4—5—;—54&5@% } ;A:E}ni oo— :m:
R C El E2 E3 E4 T1 T2 T3 R C El B2 E3 E4 T1 TZ T3 R C El E2 E3 E4 Ti T2 T3
180
160 -
g 140 + Max. Total
~— 0 Mean
= 120 | ' E
=1 100 + = Min. u
20
% o 1 o, B 5 B g
= 40 7 o
204 A Aspfegeeas
o @ g =]
O t t } { { EE—+~E1EI t t } + t } + } t t t t t t t } t —i
R C El E2 E3 E4 Tt T2 T3 R C El E2 E3 E4 T1 T2 T3 R C El E2 E3 E4 T1 T2 T3

Section 4

Section 5

Section 6

Figure 123. Transverse Cracking (Meters) - PCC Pavements, PASCO/PADIAS:
Reference, Consensus, and Minimum, Mean, and Maximum Values for Experts
and Teams for Three Repetitions.
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Figure 124. Transverse Cracking Sealed (Meters) - PCC Pavements, PASCO/PADIAS:
Reference, Consensus, and Minimum, Mean, and Maximum Values for Experts
and Teams for Three Repetitions.
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Figure 125. Joint Seal Damage of Transverse Joints (No.) - PCC Pavements, PASCO/PADIAS:
Reference, Consensus, and Minimum, Mean, and Maximum Values for Experts
and Teams for Three Repetitions.
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Figure 126. Joint Seal Damage of Longitudinal Joints (No.) - PCC Pavements, PASCO/
PADIAS: Reference, Consensus, and Minimum, Mean, and Maximum Values for
Experts and Teams for Three Repetitions.
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Figure 127. Joint Seal Damage of Longitudinal Joints (Meters) - PCC Pavements, PASCO/

PADIAS: Reference, Consensus, and Minimum, Mean, and Maximum Values for
Experts and Teams for Three Repetitions.

130



98]
U

Low Severity

§§

58 °
oA R B BBEBBE As =0 gQ
R CEIE2E3EB4TIT2T R CE E2E3E4TIT2T3 R C El E2E3 E4 Tl T2 T3

Magnitude (m)
nwo xS0 8

o
B
n

<o
|

|78
th

Moderate Severity

R W
n St B
| 1 1 1

|

Magnitude (m)
=

R C El E2 E3 B4 Tl T2 T3 R C El E2 E3 E4 Ti T2 T3 R C El E2 E3 E4 T1 T2 T3

30 | ~Max.
25 + O Mean
w= Min.

High Severity

Magnitude (m)

R C El E2 E3 E4 T1 T2 T3 R C El E2 E3 E4 T1 T2 T3 R C El E2 E3 E4 T1 T2 T3

ol —Max. Total
30 + O Mean %

25 = Min. E =
51 ﬁ%g o 3%;

54 A ;_
0+ A m @ giOigia B — F— Ao —— 0. 5.0
C E1l E2E3 B4 TI T2 T3

R C El1 E2 E3J E4TI T2 T3 R C El E2 E3 E4 TL T2 T3 R

Magnitude (m)
)
(]

4

Section 4 Section 5 Section 6

Figure 128. Spalling of Longitudinal Joints (Meters) - PCC Pavements, PASCO/PADIAS:
Reference, Consensus, and Minimum, Mean, and Maximum Values for Experts
and Teams for Three Repetitions.
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Figure 129. Spalling of Transverse Joints (No.) - PCC Pavements, PASCO/PADIAS:
Reference, Consensus, and Minimum, Mean, and Maximum Values for Experts
and Teams for Three Repetitions.
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Figure 130. Spalling of Transverse Joints (Meters) - PCC Pavements, PASCO/PADIAS:
Reference, Consensus, and Minimum, Mean, and Maximum Values for Experts

and Teams for Three Repetitions.
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Figure 131. Map Cracking (No.) - PCC Pavements, PASCO/PADIAS:
Reference, Consensus, and Minimum, Mean, and Maximum Values for
Experts and Teams for Three Repetitions.
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Figure 132. Map Cracking (Sq. Meters) - PCC Pavements, PASCO/PADIAS:

Reference, Consensus, and Minimum, Mean, and Maximum Values for
Experts and Teams for Three Repetitions.
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Figure 133. Scaling (No.) - PCC Pavements, PASCO/PADIAS:
Reference, Consensus, and Minimum, Mean, and Maximum Values for
Experts and Teams for Three Repetitions.
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Figure 134. Scaling (Sq. Meters) - PCC Pavements, PASCO/PADIAS:

Reference, Consensus, and Minimum, Mean, and Maximum Values for
Experts and Teams for Three Repetitions.
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Figure 135. Popouts (No.) - PCC Pavements, PASCO/PADIAS:
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Figure 136. Patch/Patch Deterioration Flexible (No.) - PCC Pavements, PASCO/PADIAS:
Reference, Consensus, and Minimum, Mean, and Maximum Values for Experts

and Teams for Three Repetitions.
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Figure 137. Patch/Patch Deterioration Flexible (Sq. Meters) - PCC Pavements, PASCO/
PADIAS: Reference, Consensus, and Minimum, Mean, and Maximum Values for
Experts and Teams for Three Repetitions.
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Figure 151. Tramsverse Cracking (No.) - AC Pavements, Teams,
PASCO Method: ¢a and 6w Vs, Mean.
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Figure 152. Transverse Cracking (Meters) - AC Pavements, Teams,
PASCO Method: Ga and ow Vs. Mean.
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Figure 154. Longitudinal Cracking (Meters) - PCC Pavements, Experts,

PASCO Method: Ga and ow Vs. Mean.
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Figure 155. Transverse Cracking (No.) - PCC Pavements, Experts,
PASCO Method: ca and ow Vs. Mean.
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Figure 156. Transverse Cracking (Meters) - PCC Pavements, Experts,
PASCO Method: Ga and 6w Vs. Mean.
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Figure 157. Spalling of Longitudinal Joints (Meters) - PCC Pavements, Experts,
PASCO Method: 6a and ow Vs. Mean.
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Figure 159, Spalling of Transverse Joints (Meters) - PCC Pavements, Experts,
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Figure 160. Corner Breaks (No.) - PCC Pavements, Individuals,
PASCO Method: Ga and Gw Vs, Mean.
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Figure 161. Longitudinal Cracking (Meters) - PCC Pavements, Individuals,
PASCO Method: Ga and 6w Vs. Mean.,
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Figure 162. Transverse Cracking (No.) - PCC Pavements, Individuals,
PASCO Method: 6a and ow Vs. Mean.
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Figure 164. Spalling of Longitudinal Joints (Meters) - PCC Pavements, Individuals,

PASCO Method: ¢a and Gw Vs, Mean.
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Figure 165. Spalling of Transverse Joints (No.) - PCC Pavements, Individuals,
PASCO Method: ca and ow Vs. Mean.
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Figure 166. Spalling of Transverse Joints (Meters) - PCC Pavements, Individuals,

PASCO Method: 6a and 6w Vs. Mean.
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Figure 167. Corner Breaks (No.) - PCC Pavements, Teams,
PASCO Method: ca and ow Vs. Mean.
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Figure 168. Longitudinal Cracking (Meters) - PCC Pavements, Teams,
PASCO Method: Ga and Gw Vs, Mean. '
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Figure 169. Transverse Cracking (No.) - PCC Pavements, Teams,
PASCO Method: ca and ow Vs, Mean.
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Figure 170. Transverse Cracking (Meters) - PCC Pavements, Teams,
PASCO Method: ca and ow Vs. Mean.
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Figure 171. Spalling of Longitudinal Joints (Meters) - PCC Pavements, Teams,
PASCO Method: Ga and ow Vs. Mean.
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Figure 172. Spalling of Transverse Joints (No.) - PCC Pavements, Teams,
PASCO Method: 6a and ow Vs. Mean.
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Figure 173. Spalling of Transverse Joints (Meters) - PCC Pavements, Teams,

PASCO Method: ca and ow Vs. Mean.
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Figure 175. Edge Cracking (Meters) - AC Pavements, PASCO/PADIAS:
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Figure 176. Longitudinal Cracking WP (Meters) - AC Pavements, PASCO/PADIAS:
Reference, Consensus, Experts, Individuals, & Teams.
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Figure 177. Longitudinal Cracking Sealed WP (Meters) - AC Pavements, PASCO/PADIAS:
Reference, Consensus, Experts, Individuals, & Teams.
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Figure 178. Longitudinal Cracking NWP (Meters) - AC Pavements, PASCO/PADIAS:
Reference, Consensus, Experts, Individuals, & Teams.

179



350 —
300 | = Max. Al

250 + | OMean Low Severity
200 + | =Min.
150 +
100 -+ oA D

50 + §
0 oA BBt

Magnitude (m)

350
300 -
250 T
200
150 +

Moderate Severity

Magnitude (m)

300 + = Max.
250 + O Mean High Severity

200 + = Min.

Magnitude (m)

350
300 -
250 +
200 |
150 4
100 | 0,0

Magnitude (m)

Section 1 2 3 4 5 6

Figure 179. Longitudinal Cracking Sealed NWP (Meters) - AC Pavements, PASCO/PADIAS:
Reference, Consensus, Experts, Individuals, & Teams.
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Figure 180. Transverse Cracking (No.) - AC Pavements, PASCO/PADIAS:
Reference, Consensus, Experts, Individuals, & Teams.
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Figure 181. Transverse Cracking (Meters) - AC Pavements, PASCO/PADIAS:
Reference, Consensus, Experts, Individuals, & Teams.
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Figure 182. Transverse Cracking Sealed (Meters) - AC Pavements, PASCO/PADIAS:
Reference, Consensus, Experts, Individuals, & Teams.
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Figure 183. Patch/Patch Deterioration (No.) - AC Pavements, PASCO/PADIAS:

Reference, Consensus, Experts, Individuals, & Teams.
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Figure 184. Patch/Patch Deterioration (Sq. Meters) - AC Pavements, PASCO/PADIAS:
Reference, Consensus, Experts, Individuals, & Teams.

185




180

. o)
E,. 150 + - Max
@ a0 | Low Severity o O Mean
.;; %0 4 = Min.
)
ED 60
§ 30 +
0 +0-+A B B+—O+A-BHB+—OHAHEHE——A LR B tA R oA TB R
R C E 1 R C E I R C E 1 R CET R CET R CET
180
150 + . ~ Max.
Moderate Severity O Mean
120 +
= Min,

Magnitude (Sqm)
g

30 +

0 +O+A HE-HEH—O+A B HEH—HO-FAHBHBH—-O-+HA- BB+ O--A-HE-HRH—-O--AHRHHEH

R CE I R CE 1 R C E 1 R CET R CET R CE T

180

g 150

5= 10 . High Severity

[}

S 9%+

o=

§°60—~

&

S 30+

0 FO+ABHE—O+A BHHE HOHAHRHER-—+O+HA TR B 1O ATBIE 1OHATERHER
R ¢ B I R C E 1 R C E I R CET R CET R CET
180

o]

g 150+

=2 Total

v o120 + (o]

&

e %07

b=

g 60—

]

S 30
O—Wﬂn—ﬂwwﬁsmﬂ—n—%mmﬂ
R C E I R C E 1 R CE I R CET R CET R CET

Section 1 2 3 4 5 6

Figure 185. Bleeding (Sq. Meters) - AC Pavements, PASCO/PADIAS:
Reference, Consensus, Experts, Individuals, & Teams.
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Figure 186. Corner Breaks (No.) - PCC Pavements, PASCO/PADIAS:
Reference, Consensus, Experts, Individuals, & Teams.

187



Magnitude (m)

- Max.

OMean | 1 ow Severity

oARR
et ———+ O+ A+l
R C ET

R CET R CET

160
140
120 -
100

Magnitude (m)

= Max.
0O Mean
- Min.

Moderate Severity

R CET R C E T

R C E T

R C E I R C E 1

160
140
120 -
100 +
80 -
60 -
40 -
20 1

Magnitude (m)

0 —mA—I—B-»f—Er

= Max.
O Mean
= Min,

High Severity

R C E 1 R C E 1 R C E 1 R CET R CET R C E T

160
140 -
120 ~
100
80
60
40 -
20 A

Magnitude (m)

Total

Section

1 I R C ET

4

R C E

2 3

Figure 187. Longitudinal Cracking (Meters) - PCC Pavements, PASCO/PADIAS:

Reference, Consensus, Experts, Individuals, & Teams.
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Figure 188. Longitudinal Cracking Sealed (Meters) - PCC Pavements, PASCO/PADIAS:
Reference, Consensus, Experts, Individuals, & Teams.
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Figure 189. Transverse Cracking (No.) - PCC Pavements, PASCO/PADIAS:
Reference, Consensus, Experts, Individuals, & Teams.
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Figure 190. Transverse Cracking (Meters) - PCC Pavements, PASCO/PADIAS:
Reference, Consensus, Experts, Individuals, & Teams.
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Figure 191. Transverse Cracking Sealed (Meters) - PCC Pavements, PASCO/PADIAS:
Reference, Consensus, Experts, Individuals, & Teams.
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Figure 192. Joint Seal Damage of Longitudinal Joints (No.) - PCC Pavements, PASCO/
PADIAS: Reference, Consensus, Experts, Individuals, & Teams.
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Figure 193. Joint Seal Damage of Longitudinal Joints (Meters) - PCC Pavements, PASCO/
PADIAS: Reference, Consensus, Experts, Individuals, & Teams.
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Figure 194. Joint Seal Damage of Transverse Joints (No.) - PCC Pavements, PASCO/
PADIAS: Reference, Consensus, Experts, Individuals, & Teams.
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Figure 195. Spalling of Longitudinal Joints (meters) - PCC Pavements, PASCO/PADIAS:

Reference, Consensus, Experts, Individuals, & Teams.
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Figure 196. Spalling of Transverse Joints (No.) - PCC Pavements, PASCO/PADIAS:
Reference, Consensus, Experts, Individuals, & Teams.
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Figure 197. Spalling of Transverse Joints (Meters) - PCC Pavements, PASCO/PADIAS:
Reference, Consensus, Experts, Individuals, & Teams.
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Figure 198. Polished Aggregate (Sq. Meters) - PCC Pavements, PASCO/PADIAS:
Reference, Consensus, Experts, Individuals, & Teams.
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Figure 199. Popouts (Neo.) - PCC Pavements, PASCO/PADIAS:
Reference, Consensus, Experts, Individuals, & Teams.

198



s 16 - - Max.

Low Severity

R C E 1 R C E 1 R C E 1 R C E T R C E T R C E T
18
16
~ = Max. N
S14 + Moderate Severity

R C E 1 R C E I R C E 1 R C E T R C¢C E T R €C E T
18 :
~ 16 ]L ~Max. | Total
e 14 + O Mean
€12+ ~ Min.
210+ %
2 8+
: o
EnﬁT
S 40
A
= 2
0 +O+A BB+ O+A e SRSt
R C E 1 R C E 1 R C E .1 R C E T R C E T R C E T
Section 1 2 3 4 5 6

Figure 200. Patch/Patch Deterioration Flexible (No.) - PCC Pavements, PASCO/PADIAS:
Reference, Consensus, Experts, Individuals, & Teams.
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Figure 201. Patch/Patch Deterioration Flexible (Sq. Meters) - PCC Pavements, PASCO/
PADIAS: Reference, Consensus, Experts, Individuals, & Teams.
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Figure 202. Patch/Patch Deterioration Rigid (No.) - PCC Pavements, PASCO/PADIAS:
Reference, Consensus, Experts, Individuals, & Teams.

201



140
120 + ~Max. | Low Severity

:

Magnitude (Sqm)

R C E 1 R C E 1 R C E 1 R C E T R C E T R C E T

120 + .| =Max.

Moderate Severity
100 - 0 Mean

Magnitude (Sqm)

R C E 1 R C E 1 R C E 1 R € E T R C E T R C E T

140

120 -+
High Severity

Magnitude (Sqm)
3

R C E 1 R C E 1 R C E 1 R C E T R C E T R C E T

Total

)
=2
£
=
%
S
: ; BB+ +O+A 1B B
R ¢ E 1 R C E I R C E I R C E T R C E T R C E T
Section 1 2 3 4 5 6

Figure 203. Patch/Patch Deterioration Rigid (Sq. Meters) - PCC Pavements, PASCO/
PADIAS: Reference, Consensus, Experts, Individuals, & Teams.
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Figure 204. Fatigue Cracking (Sq. Meters) - AC Pavements, Expert Raters,
PASCO Method: Standard Deviation/RMSE Vs. Mean.
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Figure 206. Longitudinal Cracking WP (Meters) - AC Pavements, Experts, PASCO Method:
Standard Deviation/RMSE Vs. Mean.
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Figure 207. Transverse Cracking (No.) - AC Pavements, Experts, PASCO Method:
Standard Deviation/RMSE Vs. Mean.
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Figure 208. Transverse Cracking (Meters) - AC Pavements, Experts, PASCO Method:

Standard Deviation/RMSE Vs. Mean.

207



Low Severity
7
g y = 2.5232x RMSE
a y = 1.4146x STDEV
7
30 35 40
Mean
120
% 100 -+ Moderate Severity
§ 80 |
= 60 + . y = 4.6134x RMSE
= 40+
B 20 4 y = 1.2194x STDEV
0 ; | } . } . :
0 5 10 1§ 20 25 30 35 40
Mean
120
% 100 + High Severity
é 80 +
> 60 + _
y = 13.52x RMSE
g 40 -+
P o204 y = 2.2361x STDEV
ol { { : : ! % :
0 5 10 15 20 25 30 35 40
Mean
120
Total u

100 +

y = 3.0434x RMSE

A

S

y = 1.2616x STDEV

STDEV/RMSE
o
o

bl [ 1 Ll
1 3 1 1 1 1) 1

0 5 10 15 20 25 30 35 40
Mean

Figure 209. Fatigue Cracking (Sq. Meters) - AC Pavements, Individual Raters,
PASCO Method: Standard Deviation/RMSE Vs. Mean.
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Figure 210. Longitudinal Cracking WP (Meters) - AC Pavements, Individual Raters,

PASCO Method: Standard Deviation/RMSE Vs. Mean.
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Figure 211. Longitudinal Cracking NWP (Meters) - AC Pavements, Individual Raters,
PASCO Method: Standard Deviation/RMSE Vs. Mean.

210



STDE\QRMSE
<

Low Severity

W = 0.4275x RMSE

y = 0.202x STDEV

10 + A
0 e — % :
0 20 40 60 80 100 120
Mean
40
= . Moderate Severity
0 .
&= y = 0.3425x RMSE
Bio
& y = 0.2270x STDEV
0 : -+ s : —
0 20 40 60 80 100 120
Mean
40
m * L3
@30 + High Severity
§70 T y = 0.6634x RMSE
=
Bio
A y = 0.6385x STDEV
0 : ; : 5 : |
0 20 40 M60 80 100 120
ean
40 T
= 0.309x RMSE
% 30 -+ Total . Y X
2 .
; 20
= A
e 10 - : 'y
7 | : y = 0.122x STDEV
0 - : | — 4+ : —
0 20 40 60 80 100 120
Mean

Figure 212. Transverse Cracking (No.) - AC Pavements, Individual Raters,
PASCO Method: Standard Deviation/RMSE Vs, Mean.
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Figure 213. Transverse Cracking (Meters) - AC Pavements, Individual Raters,
PASCO Method: Standard Deviation/RMSE Vs. Mean.
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Figure 214. Fatigue Cracking (Sq. Meters) - AC Pavements, Teams:
Standard Deviation/RMSE Vs. Mean.
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Figure 215. Longitudinal Cracking NWP (Meters) - AC Pavements, Teams:
Standard Deviation/RMSE Vs. Mean.
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Figure 216. Longitudinal Cracking WP (Meters) - AC Pavements, Teams:
Standard Deviation/RMSE Vs. Mean.
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Figure 217, Transverse Cracking (No.) - AC Pavements, Teams:

Standard Deviation/RMSE Vs. Mean.
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Figure 218. Transverse Cracking (Meters) - AC Pavements, Teams:
Standard Deviation/RMSE Vs. Mean.

217



STDEV/RMSE STDEV/RMSE STDEV/RMSE

STDEV/RMSE

ol Low Severity
y = 0.5261x RMSE
4 4 [
[ y = 0.4224x STDEV
0 : : | : % 5 * { ’
0 2 4 6 8 10 12 14 16 18 20
Mean
12
Moderate Severity
8 -+
y = 0.7363x RMSE
[
4 + y = 0.4573x STDEV
0 [ ’ :
) s 10 15 20
Mean
12
. High Severity
4 1
/ y = 1.7321x STDEV
0 1 ! |
. s 10 15 20
Mean
12
y = 0.4646x RMSE
Total -
8 -t
4 -
y = 0.3363x STDEV
. :

5 10 15 20
Mean

Figure 219, Corner Breaks (No.) - PCC Pavements, Expert Raters,
PASCO Method: Standard Deviation/RMSE Vs. Mean,
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Figure 220. Longitudinal Cracking (Meters) - PCC Pavements, Expert Raters,
PASCO Method: Standard Deviation/RMSE Vs. Mean.
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Figure 221. Transverse Cracking (No.) - PCC Pavements, Expert Raters,
PASCO Method: Standard Deviation/RMSE Vs. Mean.
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Figure 222. Transverse Cracking (Meters) - PCC Pavements, Expert Raters,
PASCO Method: Standard Deviation/RMSE Vs. Mean.
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Figure 223. Spalling of Longitudinal Joints (Meters) - PCC Pavements, Expert Raters;

PASCO Method: Standard Deviation/RMSE Vs. Mean.
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Figure 224. Spalling of Transverse Joints (No.) - PCC Pavements, Expert Raters,
PASCO Method: Standard Deviation/RMSE Vs. Mean,
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Figure 225. Spalling of Transverse Joints (Meters) - PCC Pavements, Expert Raters,

PASCO Method: Standard Deviation/RMSE Vs, Mean.
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Figure 226. Corner Breaks (No,) - PCC Pavements, Individual Raters,
PASCO Method: Standard Deviation/RMSE Vs. Mean.
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Figure 227. Longitudinal Cracking (Meters) - PCC Pavements, Individual Raters,

PASCO Method: Standard Deviation/RMSE Vs. Mean.
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Figure 228. Transverse Cracking (No.) - PCC Pavements, Individual Raters,
PASCO Method: Standard Deviation/RMSE Vs. Mean.
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Figure 229. Transverse Cracking (Meters) - PCC Pavements, Individual Raters,
PASCO Method: Standard Deviation/RMSE Vs. Mean.

228



STDEV/RMSE STDEV/RMSE STDEV/RMSE

STDEV/RMSE

Low Severity y = 1.5262x RMSE

y = 1.3931x STDEV

0 5 10 15 20 25 30 35
Mean

60
50 + Moderate Severity
40 4
30 +
20 y = 1.8876x RMSE

Y _M= 1.6007x STDEV
0 | I | ] ! | [ — 1

0 5 10 15 20 25 30 35
Mean

60
50
40
30 y = 2.4418x RMSE
20
10
0 | : : : 1 :
0 5 10 15 20 25 30 35
Mean

High Severity

y = 2.2268x STDEV

1 y = 1.353x RMSE
30 Total

A
y = 1.5682x STDEV

0 5 10 15 20 25 30 35
Mean

Figure 230. Spalling of Longitudinal Joints (Meters) - PCC Pavements, Individual Raters,
PASCO Method: Standard Deviation/RMSE Vs. Mean.
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Figure 231, Spalling of Transverse Joints (No.) - PCC Pavements, Individual Raters,
PASCO Method: Standard Deviation/RMSE Vs. Mean,
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Figure 232. Spalling of Transverse Joints (Meters) - PCC Pavements, Individual Raters,
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Figure 233. Corner Breaks (No.) - PCC Pavements, Team Surveys,
PASCO Method: Standard Deviation/RMSE Vs. Mean.
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Figure 234, Longitudinal Cracking (Meters) - PCC Pavements, Team Surveys,
PASCO Method: Standard Deviation/RMSE Vs. Mean.
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Figure 235. Transverse Cracking (No.) - PCC Pavements, Team Surveys,
PASCO Method: Standard Deviation/RMSE Vs. Mean.
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Figure 236. Transverse Cracking (Meters) - PCC Pavements, Team Surveys,
PASCO Method: Standard Deviation/RMSE Vs. Mean.
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Figure 237. Spalling of Longitudinal Joints (Meters) - PCC Pavements, Team Surveys,

PASCO Method: Standard Deviation/RMSE Vs. Mean.
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Figure 238. Spalling of Transverse Joints (No.) - PCC Pavements, Team Surveys,
PASCO Method: Standard Deviation/RMSE Vs. Mean.
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Figure 239. Spalling of Transverse Joints (Meters) - PCC Pavements, Team Surveyé,
PASCO Method: Standard Deviation/RMSE Vs, Mean.
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Figure 240. Comparison of PADIAS v1.x and v4.x - AC Pavements,
Fatigue Cracking (Sq. Meters).
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Figure 241, Comparison of PADIAS v1.x and v4.x - AC Pavements,
Longitudinal Cracking (Meters).
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Figure 242, Comparison of PADIAS v1.x and v4.x - AC Pavements,

Transverse Cracking (Meters).
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Figure 243. Comparison of PADIAS v1.x and v4.x - AC Pavements,
Transverse Cracking (No.).
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Figure 244. Comparison of PADIAS v1.x and v4.x - AC Pavements,
AC Patch (Sq. Meters).
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Figure 245. Comparison of PADIAS v1.x and v4.x - AC Pavements,

AC Patch (No.).
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Figure 246. Comparison of PADIAS v1.x and v4.x - AC Pavements,
Potholes (Sq. Meters).
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Figure 248. Comparison of PADIAS v1.x and v4.x - AC Pavements,

Bleeding (Sq. Meters).
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Figure 249. Comparison of PADIAS v1.x and v4.x - AC Pavements,
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Figure 250. Comparison of PADIAS v1.x and v4.x - JPC Pavements,
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Figure 251. Comparison of PADIAS v1.x and v4.x - JPC Pavements,
Longitudinal Cracking (Meters).

250



Magnitude (Ver. 1.x)

Magnitude (Ver. 1.x)

150

2

Lh
(=]
.

150

100

50

Low Severity

Magnitude (Ver. 4.x)

I AN N ]
.
.
.
0 50 100 150
Magnitude (Ver. 4.x)
High Severity
.
.
L J
0 50 100 150

Magnitude (Ver 1.x)

Magnitude (Ver. 1.x)

Moderate Severity

150

100

Ch
<

7

50 100 150
Magnitude (Ver. 4.x)

Total

150

100

50

50 100 150
Magnitude (Ver. 4.x)

Figure 252, Comparison of PADIAS v1.x and v4.x - JPC Pavements,

Transverse Cracking (Meters).
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Figure 253. Comparison of PADIAS vl.x and v4.x - JPC Pavements,

Transverse Cracking (No.).
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Figure 254, Comparison of PADIAS v1.x and v4.x - JPC Pavements,
Transverse Joint Seal Damage (No.).
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Figure 255. Comparison of PADIAS v1.x and v4.x - JPC Pavements,

Spalling of Longitudinal Joints (Meters).
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Figure 256. Comparison of PADIAS v1.x and v4.x - JPC Pavements,
Spalling of Transverse Joints (Meters).
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Figure 257. Comparison of PADIAS v1.x and v4.x - JPC Pavements,
Spalling of Transverse Joints (No.).
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Figure 258. Comparison of PADIAS v1.x and v4.x -
JPC Pavements, Polished Aggregate (Sq. Meters).
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Figure 259. Comparison of PADIAS vl.x and v4.x -
JPC Pavements, Popouts (No.).
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Figure 260. Comparison of PADIAS v1.x and v4.x - JPC Pavements,

AC Patch (Sq. Meters).
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Figure 261. Comparison of PADIAS v1.x and v4.x - JPC Pavements,
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Figure 262. Comparison of PADIAS v1.x and v4.x - JPC Pavements,

PCC Patch (Sq. Meters).
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Figure 263. Comparison of PADIAS v1.x and v4.x - JPC Pavements,
PCC Patch (No.).
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Figure 264. Comparison of PADIAS v1.x and v4.x - CRC Pavements,
Longitudinal Cracking (Meters).
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Figure 265. Comparison of PADIAS v1.x and v4.x - CRC Pavements,
Transverse Cracking (Meters).
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Figure 266. Comparison of PADIAS v1.x and v4.x - CRC Pavements,
Transverse Cracking (No.).
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Figure 267. Comparison of PADIAS v1.x and v4.x - CRC Pavements,
Scaling (Sq. Meters).
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Figure 268. Comparison of PADIAS v1.x and v4.x - CRC Pavements,

Scaling (No.).
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Figure 269. Comparison of PADIAS v1.x and v4.x -
CRC Pavements, Popouts (No.).
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Figure 270. Comparison of PADIAS v1.x and v4.x - CRC Pavements,

AC Patch (Sq. Meters).
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Figure 271. Comparison of PADIAS v1.x and v4.x - CRC Pavements,
AC Patch (No.).
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Figure 272. Comparison of PADIAS v1.x and v4.x - CRC Pavements,
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Figure 273. Comparison of PADIAS v1.x and v4.x - CRC Pavements,
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Figure 276. Individual Survey Vs. Reference and Consensus: Fatigue Cracking
of AC Pavement, PASCO's Production Procedure,
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Figure 277. Individual Survey Vs. Reference and Consensus: Longitudinal
Cracking (WP) of AC Pavement, PASCO's Production Procedure.
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Figure 278. Individual Survey Vs. Reference and Consensus: Longitudinal
Cracking (NWP) of AC Pavement, PASCO's Production Procedure.
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Figure 279. Individual Survey Vs. Reference and Consensus: Transverse
Cracking (No.) of AC Pavement, PASCO's Production Procedure.

278



Individual Rater Survey (m)

Individual Rater Survey (m)

180
160 -+
140 -
120 -+
100 4
80 o
60 3
40 -
20 4

y = 0.9783x
Line of Equality R? = 0.6085

O

O

] | T I T T 1

20 40 60 80 100 120 140

Consensus (m)

160

180

180
160 1
140 A
120
100 A
80
60
40
20

Figure 280. Individual Survey Vs. Reference and Consensus: Transverse

y = 1.1258x (0]
R* = (.718

Line of Equality

-~ 1 1 1] 1 ] T

20 40 60 80 100 120 140

Reference (m)

160

Cracking (Meters) of AC Pavement, PASCO's Production Procedure.

279

180



50
40 -
g
?Ea‘ 30 1 Line of Equality
@
g 20 {
-}
-
10 1 y = 0.4166x
R* = 0.9614
0 T T
0 10 20 30 40 50
Consensus (mz)
50
40 1
E | |
= 30 Line of Equality
g 20 - o
& O vy =0.4889%x
2 _
10 - 0 R = 0.9348
0 I ) ] ]
0 10 20 30 40 50

Reference (mz)

Figure 281. Team Survey Vs. Reference and Consensus: Fatigue Cracking
of AC Pavement, PASCO's Production Procedure.
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Figure 282. Team Survey Vs. Reference and Consensus: Longitudinal
Cracking (WP) of AC Pavement, PASCO's Production Procedure.
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Figure 284, Team Survey Vs. Reference and Consensus: Transverse
Cracking (No.) of AC Pavement, PASCO's Production Procedure.
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Figure 285. Team Survey Vs. Reference and Consensus: Transverse
Cracking (Meters) of AC Pavement, PASCO's Production Procedure.

284



Individual Rater Survey (No.)

Individual Rater Survey (No.)

Line of Equality

y = (0.8421x
R? = 0.7895

0 1 2 3 4 5 6

Consensus (No.)

Line of Equality

3 1 y = 0.7692x
R? = 0.9487

Reference (No.)

Figure 286. Individual Survey Vs. Reference and Consensus: Corner Break
of PCC Pavement, PASCO's Production Procedure.
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Figure 287. Individual Survey Vs. Reference and Consensus: Longitudinal
Cracking of PCC Pavement, PASCO's Production Procedure.
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Cracking (No.) of PCC Pavement, PASCO's Production Procedure.
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Figure 289, Individual Survey Vs. Reference and Consensus: Transverse
Cracking (Meters) of PCC Pavement, PASCO's Production Procedure.

2838



Individual Rater Survey (m)

Individual Rater Survey (in)

Line of Equality

0 T 1 1 L] ¥ L

0 2 4 6 8 10 12

Consensus (m)

14

14

12

Line of Equality

y = 0.8249x

6 R® = 0.6613

4 -

7 -

0 . .
0 2 4 6 8 10 12

Reference (m)

Figure 290. Individual Survey Vs. Reference and Consensus: Spalling of
Longitudinal Joints of PCC Pavement, PASCO's Production Procedure.
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Figure 294. Team Survey Vs. Reference and Consensus: Longitudinal
Cracking of PCC Pavement, PASCO's Production Procedure.
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Figure 296. Team Survey Vs. Reference and Consensus: Transverse
Cracking (Meters) of PCC Pavement, PASCO's Production Procedure.
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Figure 297. Team Survey Vs. Reference and Consensus: Spalling of
Longitudinal Joints of PCC Pavement, PASCO's Production Procedure.
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Figure 298. Team Survey Vs. Reference and Consensus: Spalling of
Transverse Joints (No.) of PCC Pavement, PASCO's Production Procedure.
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Figure 299. Team Survey Vs. Reference and Consensus: Spalling of
Transverse Joints (Meters) of PCC Pavement, PASCO's Production Procedure.
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Figure 300. Fatigue Cracking (Sq. Meters) - AC Pavements: Reference,
Minimum, Mean, and Maximum Values of Individual Surveys
for Manual and PASCO/PADIAS.
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Figure 302. Longitudinal cracking WP (Meters) - AC Pavements: Reference,
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Figure 303. Longitudinal Cracking WP (Meters) - AC Pavements: Reference,
Minimum, Mean, and Maximum Values of Team Surveys
for Manual and PASCO/PADIAS.
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Figure 304. Longitudinal Cracking NWP (Meters) - AC Pavements: Reference,
Minimum, Mean, and Maximum Values of Individual Surveys
for Manual and PASCO/PADIAS.
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Figure 305. Longitudinal Cracking NWP (Meters) - AC Pavements: Reference,
Minimum, Mean, and Maximum Values of Team Surveys
for Manual and PASCO/PADIAS.
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for Manual and PASCO/PADIAS.

302




100

= Max.
80 t O Mean
= Min,
g 60 1 o
g Low oderate igh Total
o
20 | % =
0 - § o8-8
RMP RMP RMP RMP RMP RMP RMP RMP
Section 1 6 1 6 1 6 1 6
Figure 308. Transverse Cracking (Meters) - AC Pavements: Reference,
Minimum, Mean, and Maximum Values of Individual Surveys
for Manual and PASCO/PADIAS.
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Figure 309. Transverse Cracking (Meters) - AC Pavements: Reference,
Minimum, Mean, and Maximum Values of Team Surveys
for Manual and PASCO/PADIAS.
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Figure 310. Corner Breaks (No.) - PCC Pavements: Reference,
Minimum, Mean, and Maximum Values of Individual Surveys
for Manual and PASCO/PADIAS.
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Figure 311. Corner Breaks (No.) - PCC Pavements: Reference,
Minimum, Mean, and Maximum Values of Team Surveys
for Manual and PASCO/PADIAS.
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Figure 312. Longitudinal Cracking (Meters) - PCC Pavements: Reference,
Minimum, Mean, and Maximum Values of Individual Surveys
for Manual and PASCO/PADIAS.
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Figure 313. Longitudinal Cracking (Meters) - PCC Pavements: Reference,
Minimum, Mean, and Maximum Values of Team Surveys
for Manual and PASCO/PADIAS.

305



200

= Max.
150 1 O Mean
— - Min.
g
-} .
= Low Moderate High
2 100 g Total
:
=
50 +
0 io-a-a——0~n-=-= a5 L5 -5 D-E-5 o5 O
RMP RMP RMP RMP RMP RMP RMP RMP
Section 1 6 1 6 1 6 1 6

Figure 314. Longitudinal Cracking Well Sealed (Meters) - PCC Pavements: Reference,
Minimum, Mean, and Maximum Values of Individual Surveys for Manual

and PASCO/PADIAS.
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Figure 315. Longitudinal Cracking Well Sealed (Meters) - PCC Pavements: Reference,
Minimum, Mean, and Maximum Values of Team Surveys for Manual
and PASCO/PADIAS.
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Figure 316. Transverse Cracking (No.) - PCC Pavements: Reference, '
Minimum, Mean, and Maximum Values of Individual Surveys
for Manual and PASCO/PADIAS.
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Figure 317. Transverse Cracking (No.) - PCC Pavements: Reference,
Minimum, Mean, and Maximum Values of Team Surveys
for Manual and PASCO/PADIAS.
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Figure 318. Transverse Cracking (Meters) - PCC Pavements: Reference,
Minimum, Mean, and Maximum Values of Individugl Surveys
for Manual and PASCO/PADIAS,
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Figure 319. Transverse Cracking (Meters) - PCC Pavements: Reference,
Minimum, Mean, and Maximum Values of Team Surveys
for Manual and PASCO/PADIAS,
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Figure 320. Transverse Cracking Well Sealed (M) - PCC Pavements: Reference,
Minimum, Mean, and Maximum Values of Individual Surveys for
Manual and PASCO/PADIAS.
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Figure 321. Transverse Cracking Well Sealed (Meters) - PCC Pavements: Reference,

Minimum, Mean, and Maximum Values of Team Surveys for
Manual and PASCO/PADIAS.
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Figure 322. Spalling of Longitudinal Joints (Meters) - PCC Pavements: Reference,
Minimum, Mean, and Maximum Values of Individual Surveys for
Manual and PASCO/PADIAS.
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Figure 323. Spalling of Longitudinal Joints (Meters) - PCC Pavements: Reference,
Minimum, Mean, and Maximum Values of Team Surveys for
Manual and PASCO/PADIAS.
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Figure 324. Spalling of Transverse Joints (No.) - PCC Pavements: Reference,
Minimum, Mean, and Maximum Values of Individual Surveys for
Manual and PASCO/PADIAS.
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Figure 325. Spalling of Transverse Joints (No.) - PCC Pavements: Reference,
Minimum, Mean, and Maximum Values of Team Surveys for
Manual and PASCO/PADIAS.
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Figure 326. Spalling of Transverse Joints (Meters) - PCC Pavements: Reference,
Minimum, Mean, and Maximum Values of Individual Surveys for

Manual and PASCO/PADIAS.
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Figure 327. Spalling of Transverse Joints (Meters) - PCC Pavements: Reference,
Minimum, Mean, and Maximum Values of Team Surveys for
Manual and PASCO/PADIAS.
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Figure 328. Fatigue Cracking (Sq. Meters) - AC Pavements: Manual (Reference)

and PASCO/PADIAS (Consensus).
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Figure 329. Edge Cracking (Meters) - AC Pavements: Manual (Reference)

and PASCO/PADIAS {Consensus).
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Figure 330. Longitudinal Cracking WP (Meters) - AC Pavements: Manual (Reference)

and PASCO/PADIAS (Consensus).
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Figure 331. Longitudinal Cracking WP Sealed (Meters) - AC Pavements: Manual

(Reference) and PASCO/PADIAS (Consensus).
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Figure 332. Longitudinal Cracking NWP (Meters) - AC Pavements: Manual (Reference)

and PASCO/PADIAS (Consensus).

317



400

Low Severity
300 | o © Manual

O Padias

200 1

Magnitude (m)

100 | a

400

Moderate Severity
300 + < Manual

O Padias

200 +

Magnitude (m)

100 +

1o

in
o
8]
o

400

High Severity
300 } © Manual

0O Padias
200 |

Magnitude (m)

100 +

tu I
d
a
o
O—

400

Total
300 | o < Manual

0O Padias

200

Magnitude (m)

100 | a

0 o + T} )

Section 1 2 3 4 5 6

o

Figure 333. Longitudinal Cracking NWP Sealed (Meters) - AC Pavements: Manual
(Reference) and PASCO/PADIAS (Consensus).
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Figure 334.

Transverse Cracking (No.) - AC Pavements: Manual (Reference)
and PASCO/PADIAS {Consensus).

319



200

Low Severity
E 150 1 © Manual
E E 0O Padias
_E 100 +
g 50 + =]
o]
08 e ]
200 ‘
Moderate Severity
'E‘ 150 4 ¢ Manual
@ (x] O Padias
-}
.,a 100 ¢+
o
= 50 o o
o o
0 O 0 &
200
High Severity
E 150 1 © Manual
b u .
_g 100 Padias
& R
S 50
0 $ o - o o] o
200
Total
E 1 50 1 [m] 0 Ma.nual
b ® O Padias
f B
Bl -
g 50 1 g o
o : ; : : T
Section 1 2 3 4 5 6

Figure 335. Transverse Cracking (Meters) - AC Pavements: Manual (Reference)
and PASCO/PADIAS (Consensus).
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Figure 336. Transverse Cracking Sealed (Meters) - AC Pavements: Manual (Reference)
and PASCO/PADIAS (Consensus).
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Figure 337. Patch/Patch Deterioration (No.) - AC Pavements: Manual

(Reference) and PASCO/PADIAS (Consensus).
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Figure 338. Patch/Patch Deterioration (Sq. Meters) - AC Pavements:
Manual (Reference) and PASCO/PADIAS (Consensus).
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Figure 339.

Bleeding (Sq. Meters) - AC Pavements: Manual (Reference)
and PASCO/PADIAS (Consensus).

324



"

Magnitude (Sqm)

Low Severity

O Padias

a

¢ Manual

I8
a|
o

Magnitude (Sqm)

Moderate Severity

< Manual

O Padias

il
o

s

2
— High Severity
g © Manual
&
% O Padias
o 14
£
]
=
0o - — = —03 ul
2
- Total
= ¢ Manual
&
: O Padias
= {0
:
0 S = T T 1JJ
Section 1 2 3 4 5 6

Figure 340. Raveling (Sq. Meters) - AC Pavements: Manual (Reference)

and PASCO/PADIAS (Consensus).
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Figure 341. Water Bleeding and Pumping - AC Pavements:
Manual (Reference) and PASCO/PADIAS (Consensus).
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Figure 342. Corner Breaks (No.) - PCC Pavements: Manual (Reference)
and PASCO/PADIAS (Consensus).
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Figure 343. Longitudinal Cracking (Meters) - PCC Pavements: Manual (Reference)
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Figure 344. Transverse Cracking (No.) - PCC Pavements: Manual (Reference)
and PASCO/PADIAS (Consensus).
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Figure 345. Transverse Cracking (Meters) - PCC Pavements: Manual (Reference)
and PASCO/PADIAS (Consensus).
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Figure 346. Transverse Cracking Sealed (Meters) - PCC Pavements: Manual (Reference)

and PASCO/PADIAS (Consensus).
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Figure 347. Longitudinal Joint Seal Damage (No.) - PCC Pavements: Manual (Reference)
and PASCO/PADIAS (Consensus).
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Figure 348. Longitudinal Joint Seal Damage (Meters) - PCC Pavements: Manual (Reference)
and PASCO/PADIAS (Consensus).
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Transverse Joint Seal Damage (No.) - PCC Pavements: Manual (Reference)
and PASCO/PADIAS (Consensus).
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Figure 350. Spalling of Longitudinal Joints (Meters) - PCC Pavements: Manual (Reference)
and PASCO/PADIAS (Consensus).
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Figure 351. Map Cracking (No.) - PCC Pavements: Manual (Reference)
and PASCO/PADIAS (Consensus),
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Figure 352. Map Cracking (Sq. Meters) - PCC Pavements: Manual (Reference)
and PASCO/PADIAS (Consensus).
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Figure 353. Polished Aggregates (Sq. Meters) - PCC Pavements: Manual (Reference)
and PASCO/PADIAS (Consensus).
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Figure 354. Popouts (No.) - PCC Pavements: Manual (Reference)
and PASCO/PADIAS (Consensus).

336



Magnitude (No.)
S

Low Severity
© Manual

O Padias

]

Magnitude (No.)
S

Moderate Severity

< Manual

O Padias

i1

1
o
i)

~
Lo

Magnitude (No.)
B

High Severity

< Manual

0 Padias

a

=
a
=

Magnitude (No.)
o~

Total
< Manual

O Padias

t

Section 1

1
1r

2

1 1 ™~
Lr Lt LF

3 4 5

Figure 355. Patch/Patch Deterioration, Flexible (No.) - PCC Pavements:
Manual (Reference) and PASCO/PADIAS (Consensus).
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Figure 356. Patch/Patch Deterioration, Flexible (Sq. Meters) - PCC Pavements:
Manual (Reference) and PASCO/PADIAS (Consensus).
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Figure 357. Patch/Patch Deterioration, Rigid (No.) - PCC Pavements:
Manual (Reference) and PASCO/PADIAS (Consensus).
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Figure 358. Patch/Patch Deterioration, Rigid (Sq. Meters) - PCC Pavements:
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Manual (Reference) and PASCO/PADIAS (Consensus).



