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APPENDIX D
RQI-DI Relationship

List of Projects used for Load-Related Distress Analysis
DI, DP and RQI (0.5-mile Section)

Proportlions of Distress Types in the Distress Index

DI Data (Refer CD)

RQI Data (Refer CD)
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List of Rigid Pavement Sections used for Dynamic Load-Related Distress Analysis

Data Set #1
0<DI<10 RQI<50
Route No. | CS | M.P. | Year
EB I-68 76024 0.0-0.5 93
EB I-69 76024 2.5-3.0 93
EB i-68 76024 3.0-3.5 93
EB i-69 76024 0.0-0.5 a5
EB 1-69 -76024 0.5-1.0 95
EB I-69 76024 1.52.0. a5
EB I-69 76024 2.53.0 895
EB I-68 76024 3.0-35 95
EB US-10 18024 3.0-3.5 93
EB US-10 18024 4.0-4.5 93
WB US-10 18024 4.0-4.5 93
0<DI<10 RQI>65
Route No. - i CS | M.P. i Year
EB US-2 21022 6.5-7.0 93
EB US-2 21022 8.0-8.5 a3
wB US-2 21022 8.0-8.5 93
NB US-31 70014 4.5-5.0 93
NB US-31 70014 4,55.0 a5
NB US-31 70014 5.0-5.5 95
wB US-2 21025 0.5-1.0 93
wB US-2 21025 5.56.0 93
wWB |-196 70023 1.0-1.5 94
WB |-186 70023 2.5-3.0 94
10<DI<20 RQi<55 -
Route No. { CS ! M.P. ! Year
EB US-10 18024 5.0-65 a3
EB US-10 18024 5.5-6.0 93
EB US-10 18024 6.0-6.5 a3
WB US-10 18024 2530 93
wWB US-10 18024 4.55.0 93
wB US-10 18024 4.55.0 95
EB US-2 21025 1.0-1.5 a3
EB US-2 21025 2.5-3.0 93
EB US-2 21025 1.0-1.5 95
EB US-2 21025 2.0-25 a5
EB US-2 21025 2.5-3.0 95
‘WB US-2 21025 4.5-5.0 93
wB USs-2 21025 1.5-2.0 95
WB US-2 21025 2.0-2.5 85
WB USs-2 21025 2530 95
WB US-2 21025 4,0-4.5 95
WB US-2 21025 4.5-5.0 95




List of Rigid Pavement Sections used for Dynamic Load-Related Distress Analysis

Data Set #1(Continued)

10<DI<20 RQI>70
Route No. | CS | M.P. i Year
EB i-94 11017 2530 93
EB 1-94 11017 4045 93
EB I-94 11017 1.5-2.0 95
WB 1-196 70023 1.5-2.0 94
WB 1-196 - 70023 . 2.0-2.5 94
WB |-196 70023 3.0-3.5 94
WB |-196 70023 4.04.5 94
WB |-196 70023 1.0-1.5 96
WB |-196 70023 1.5-2.0 96
WB |-196 70023 2.0-25 96
WB i-196 70023 3.0-3.5 96
WB i-196 70023 3.54.0 96
WB i-196 70023 4.04.5 96
NB US-24 63031 0.0-0.5 92
WB US-2 21025 0.0-0.5 93
WB US-2 21025 5.0-5.5 93
wB US-2 21025 0.0-0.5 g5
20<Di<30 RQI<65
Route No. | CS | M.P. Year
WB US-10 18024 2.5-3.0 95
WB US-10 18024 5.0-5.5 95
WB US-10 18024 7.0-7.5 g5
WB US-2 21025 1.0-1.5 95
10<DI<20 RQI>80
Route No. | CS ! M.P. Year
EB i-94 11017 3.54.0 93
EB I-94 11017 5.0-5.5 93
EB |-94 11017 1.0-1.5 95
wB US-2 21022 5.5-6.0 93
30<DI<40 RQI<60
Route No. | CS | M.P. Year
- EBUS-10 18024 3.0-3.5 95
EB US-10 18024 3.54.0 95
EB US-10 18024 6.0-6.5 95
WB US-10 18024 5.5-6.0 a5
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List of Rigid Pavement Sections used for Dynamic Load-Related Distress Analysis

Data Set #1(Continued)

30<Di<40 RQI>75
Route No. | CS | M.P. | Year
EB 1-94 11017 3.54.0 a5
EB -94 11017 5.0-5.5 95
WB [-196 70023 0.0-0.5 94
WB I-196 70023 0.0-0.5 96
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List of Composite Pavement Sections used for Dynamic Load-Related Distress Analysis
Data Set #1

10<DI<20 RQi<40
Route No. | Cs i M.P. i Year
EB |-94 38101 25-3.0 a3
EB 1-94 38101 3.0-3.5 93
EB I-94 38101 3.54.0 a3
EB |-94 38101 55-6.0 a3
EB i-94 38101 7.5-8.0 a3
EB i-94 38101 8.0-8.5 a3
M-21 76062 3.5-4.0 94
M-21 76062 5.0-5.5 94
M-21 76062 5.5-6.0 94
10<Di<20 RQi<65
Route No. | CS M.P. ! Year
NB US-127 38131 0.0-0.5 93
NB US-127 38131 0.0-0.5 95
NB US-127 - 38131 2.5-3.0 a5
WB US-2 21022 0.0-0.5 95
WB US-2 21022 0.5-1.0 a5
WB US-2 21022 1.0-1.5 95
WB US-2 21022 1.5-2.0 a5
M-52 76012 7.5-8.0 04
20<DI<30 RQI<40
Route No. | CcS | M.P. [ Year
EB |I-94 38101 1.5-2.0 93
NB US-127 38131 2.0-2.5 a3
M-85 22012 13.5-14.0 94
M-21 76062 4.0-4.5 94
M-21 76062 45-5.0 94
20<DI<30 RQI>60
Route No. i CS | M.P. | Year
M-52 76012 5.5-6.0 96
M-52 76012 7.0-7.5 96
M-52 76012 7.5-8.0 96
M-95 22012 14.0-14.5 96
30<Di<40 RQi<45
Route No. | CS i M.P. | Year
SB US-131 78012 0.5-1.0 95
SB US-131 78012 1.5-2.0 g5
M-95 22012 10.5-11.0 92
M-95 22012 11.0-11.5 94
M-95 22012 12.5-13.0 a4
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List of Composite Pavement Sections used for Dynamic Load-Related Distress Analysis

Data Set #1 (Continued)

30<DIi<40 RQI>60
Route No. | cS | M.P. | Year
M-85 22012 11.0-11.5 96
M-95 22012 13.0-13.5 96
M-a5 22012 13.5-14.0 96
M-21 76062 3.0-3.5 96
M-115 18011 3.54.0 94
M-115 18011 6.0-6.5 94
M-115 18011 3.5-4.0 98
40<DI<50 RQI<55
Route No. | CcS | M.P. ! Year
SB US-131 78012 1.0-1.5 95
SB US-131 78012 7.5-8.0 95
M-21 76062 10.0-10.5 96
M-21 76062 11.0-11.5 96
40<DI<50 RQ>62
~ Route No. [ CS | M.P. i Year
SB US-131 78012 6.5-7.0 a5
SB US-131 78012 8.5-9.0 95
M-21 76062 8.0-8.5 96
M-85 - 22012 12.5-13.0 96
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~ List of Flexible Pavement Sections used for Dynamic Load-Related Distress Analysis
Data Set #1

10<DI<20 RQI<35
Route No. | csS | M.P. [ Year
EB i-96 33084 16.5-17.0 85
M-30 26032 1.0-1.5 g2
M-30 26032 1.5-2.0 g2
M-30 26032 6.0-6.5 92
M-30 26032 6.5-7.0 g2
M-30 26032 8.0-8.5 g2
M-30 26032 8.5-9.0 g2
M-28 31021 1.0-1.5 93
M-28 31021 6.0-6.5 a3
M-28 31021 7.5-8.0 a3
M-57 25102 6.5-7.0 g2
M-57 25102 9.0-9.5 92
10<DI<20 RQI>55
‘ Route No. { CS | M.P. | Year
M-36 47041 14.5-15.0 a2
M-36 47041 15.0-15.5 92
M-36 47041 17.0-17.5 92
M-36 47041 17.5-18.0 92
M-36 47041 18.0-18.5 92
M-36 47041 18.5-19.0 92
M-36 47041 20.5-21.0 92
M-65 35012 7.5-8.0 94
20<DI<30 RQi<40
Route No. i CS M.P. ] Year
EB US-10 09101 1.5-2.0 a5
M-28 3021 2.0-2.5 a3
M-28 31021 3.54.0 . a3
M-28 31021 8.5-9.0 a3
M-57 29022 8.5-9.0 96
20<DI<30 RQI<60
Route No. i CcS | M.P. i Year
NB US-23 47041 15.5-16.0 gz
NB US-23 47041 16.5-17.0 92
NB US-23 47041 21.5-22.0 92
M-85 22013 8.5-9.0 94



List of Flexible Pavement Sections used for Dynamic Load-Related Distress Analysis
Data Set #1 (Continued)

30<Dl<40 RQI<40
Route No. i CS | M.P. Year
EB US-10 09101 2.0-2.5 05
EB US-10 .09101 3.54.0 95
EB US-10 09101 4.04.5 95
EB US-10 09101 4.5-5.0 a5
NB US-27 - 72014 .. 7.5-8.0 a3
M-57 29022 6.5-7.0 96
M-57 29022 8.0-8.5 96
M-57 25102 1.5-2.0 92
M-28 31021 8.0-8.5 93
30<Di<40 RQI>60
Route No. | CS | M.P. Year
NB US-27 72014 7.0-7.5 85
M-85 22013 3.54.0 92
M-85 22013 9.0-9.5 o2
M-85 22013 2.5-3.0 o4
40<Di<50 RQI<40
Route No. | CS | M.P. Year
EB US-10 09101 25-3.0 05
EB US-10 09101 3.0-3.5 a5
M-30 26032 16.0-16.5 92
M-57 28022 2.0-25 96
M-57 29022 7.5-8.0 96
M-57 25102 2.0-25 92
40<Di<50 RQi>60
Route No. | CS | M.P. Year
M-36 47041 20.0-20.5 o2
M-85 22013 9.0-9.5 94
50<DI<60 RQI<40
Route No. i CS | M.P. Year
M-28 31021 8.0-8.5 95
M-57 29022 2.5-3.0 96
50<DI<60 RQI>60
Route No. | CS i M.P. Year
M-95 22013 11.5-12.0 82
M-95 22013 3540 84
M-95 22013 4.0-4.5 04
M-95 22013 6.5-7.0 94
M-65 35012 13.5-14.0 g6
M-65 35012 15.0-15.5 06
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List of Rigid Pavement Sections used for Dynamic Load-Related Distress Analysis -
Data Set #2 and 3

0<DI<10 RQI<50
Route No. { CS ! M.P. | Year
NB I-75 06111 " 6.0-6.5 95
NB I-75 06111 11.0-11.5 95
NB I-75 09035 17.0-17.5 93
NB I-75 09035 3.0-3.5 95
WB -94 39022 11.0-11.5 95
EB 1-69 44044 1.5-2.0 95
NB JS-131 59012 1.0-1.5 93
NB S-131 59012 9.0-9.5 93
‘WB I-96 82122 6.57.0° 93
WB 1-96 82122 8.0-8.5 95
0<DI<10 RQI>66
Route No. { CS i M.P, | Year
NB I-75 09035 0.0-0.5 93
NB I-75 09035 5.5-6.0 93
NB I-75 08035 0.0-0.5 95
NB I-75 09035 1.0-1.5 95
NB I-75 09035 14.5-15.0 95
NB I-75 09035 22.0-22.5 a5
WB I-69 25084 7.5-8.0 93
WB 1-69 25084 9.5-10.0 93
WB 1-69 25084 10.0-10.5 93
' EBl-94 80023 12.5-13.0 93
EB I-94 80023 13.0-13.5 93
WB |-94 82122 95.-10.0 93
10<DI<20 RQI<55
Route No. { CS | M.P. | Year
NB I-75 06111 9.5-10.0 95
NB I-75 06111 13.0-13.5 95
NB I-75 06111 14.0-14.5 95
NB I-75 06111 14.5-15.0 . 95
NB I-75 06111 16.0-16.5 : 95
NB I-75 09035 14.0-14.5 93
NB US-131 59012 1.5-2.0 93
NB US-131 59012 3.0-35 93
WB 1-94 82122 5.5-6.0 93
WB |-94 82122 6.0-6.5 93
WB |-94 82122 5.5-6.0 95
WB 1-94 82122 6.0-6.5 a5
WB I-94 82122 6.5-7.0 95
WB {-94 82122 7.0-7.5 95
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List of Rigid Pavement Sections used for Dynamic Load-Related Distress Analysis

Data Set #2 and 3 (Continued)

10<DI<20 RQI>77
Route No. [ CS { M.P. Year
EB |-84 50122 0.0-0.5 93
EB I-94 50122 3.0-3.5 a3
EB -84 50122 4.0-4.5 a3
EB I-94 80023 9.0-95 g5
NB US-23 81076 1.5-1.0 a3
NB US-23 81076 1.0-1.5 a3
NB US-23 81076 1.5-2.0 a3
NB US-23 81076 2.0-2.5 a3
NB US-23 81076 2.5-3.0 a3
NB US-23 . 81076 3.0-3.5 93
NB US-23 81076 3.5-4.0 a3
NB US-23 81076 4.0-4.5 93
20<Di<30 RQI<63
Route No. | CS | M.P. i Year
NB {-69 12034 2,025 93
NB i-69 12034 20-2.5 95
SB 1-69 23061 13.0-13.5 93
SB |-69 23061 13.0-13.5 95
NB US-131 59012 2.0-25 93
WB |-96 82122 5.0-55 95
WB [-96 82122 9.5-10.0 95
WB |-96 82122 10.0-10.5 95
20<DIi<30 RQI>80
Route No. [ CS ] M.P. i Year
EB i-69 44043 0.5-1.0 a3
EB {-94 50122 1.5-2.0 g3
EB {-94 50122 2.5-3.0 a3
NB US-23 81076 45-5.0 93
NB US-23 81076 5.0-5.5 a3
NB US-23 81076 5.5-6.0 93
30<Di<40 RQI<70
Route No. i CS | M.P. Year
NB 1-69 12034 0510 a3
NB I-68 12034 8.5-9.0 93
SB i-69 23061 7.5-8.0 a3
SB 1-69 23061 9.0-9.5 a5
WB |-96 82122 3.5-4.0 a5




List of Rigid Pavement Sections used for Dynamic Load-Related Distress Analysis
Data Set #2 and 3 (Continued)

30<Di<40 RQi>80
Route No. i CS [ M.P. | Year
EB i-94 50122 5.5-6.0 a3
EB I-94 50122 1.1-1.5 95
EB I-94 50122 1.5-2.0 95
EB I-94 50122 2.0-25 95
EB I-94 50122 2.5-3.0 95




List of Composite Pavement Sections used for Dynamic Load-Related Distress Analysis
Data Set #2 and 3 :

10<DI<20 RQI<40
Route No. | CS | M.P. ! Year
NB I-75 73111 3.54.0 a3
NB I-75 73111 1.5-2.0 a5
NB I-75 73111 8.0-8.5 95
EB US-12 81063 0.5-1.0 93
US-41 55011 _ 7075 96
Us-41 55011 4.04.5 96
Us-41 55011 16.0-16.5 96
us-41 55011 5.0-5.5 96
Uus-41 85011 45-5.0 - 96
S-41 55011 15.5-16.0 96
10<Di<20 RQI>55
Route No. | CS | M.P. Year
NB I-75 25131 2.0-2.5 83
NB I-75 25131 0.0-0.5 95
NB I-75 25131 0.5-1.0 95
NBI-75 63173 5.0-55 95
NB I-75 63173 9.5-10.0 a3
NB I-75 63173 0.0-0.5 a3
NB I-75 63173 10.0-10.5 95
NB I-75BL 63091 1.5-20 93
NB -75BL 63001 1.0-1.5 93
WB US-10 53022 0.5-1.0 93
WB US-10 53022 8.0-8.5 93
us-23 _ 06075 4.5-5.0 93
Us-23 06075 7.5-8.0 93
Us-23 06075 1.52.0 93
Us-23 06075 9.0-9.5 93
20<DI<30 RQI<45
Route No. { CS i M.P. | Year
NB I-75 25131 25-3.0 95
wB US-2 49022 7.5-8.0 95
Us-41 55011 3.5-4.0 96
Us-41 55011 14.5-15.0 96
Us-41 55011 15.0-15.5 96
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List of Composite Pavement Sections used for Dynamic Load-Related Distress Analysis
Data Set #2 and 3 (Continued)

20<Di<30 RQI<60
Route No. | CS ] M.P. i Year
EB I-94 81104 4.0-4.5 ‘95
EB |-94 81104 5.0-5.5 95
EB |-94BL 38083 4.5-5.0 g2
WB US-10 - 53022 0.0-0.5 a3
Us-23 06072 6.5-1.0 93
Us-23 06072 8.5-9.0 93
Us-127 46011 1.0-15 93
Us-127 46011 1.5-2.0 a3
Us-127 46011 2.0-2.5 a3
30<Di<40 RQI<50
Route No. | CS i M.P. 1 Year
NB I-75 63173 0.0-0.5 a5
NB |75 63173 2.5-3.0 a5
wB uUs-2 49022 2.0-25 a5
WB uUs-2 49022 4.0-4.5 a5
WB USs-2 49022 5.5-6.0 a5
WB US-10 53022 5.0-5.5 a5
30<DI<40 RQI>65
Route No. [ CcS | M.P. | Year
EB I-94 81104 3.54.0 ‘ g5
EB 1-94BL. 38083 3.54.0 a2
Us-23 06072 7.0-75 a3
Us-31 10031 4.55.0 a5
M-50 58032 3.0-3.5 92
40<DI<50 RQi<60
Route No. | CS i M.P. { Year
NB i-75 63173 1.0-1.5 a5
NB I-75 63173 1.5-2.0 a5
WB US-10 53022 6.0-6.5 a5
WB US-2 49022 7.0-75 a5
WB US-2 49022 12.0-12.5 a5
Us-31 10031 3.54.0 a5
M-50 58032 2.0-25 92
M-50 58032 4.5-5.0 92
M-50 58032 5.055 92




List of Composite Pavement Sections used for Dynamic Load-Related Distress Analysis

Data Set #2 and 3 (Continued)

40<DI<50 RQ|<68
Route No. | Ccs { M.P. | Year
EB I-84BL 38083 4.5-5.0 94
M-18 26011 3540 92
M-50 58032 0.0-0.5 02
M-50 58032 1.0-1.5 92
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List of Fiexibie Pavement Sections used for Dynamic Load-Related Distress Analysis .
Data Set #2 and 3 '

10<DI<20 RQI<25
Route No. | CS M.P. i Year
SB UsS-131 54014 4.0-4.5 a3
SB US-131 54014 : 5.0-5.5 a3
SB US-131 54014 5.5-6.0 93
SB US-131 54014 6.5-7.0 a3
SB US-131 54014 . 7.0-7.5 93
NB US-131 67016 0.5-1.0 93
NB US-131 67016 1.5-2.0 93
NB US-131 67016 25-3.0 93
NB US-131 - 67016 o 3.0-35 93
NB US-131 67016 3.54.0 93
NB US-131 67016 4.0-45 93
NB US-131 67016 5.0-5.5 93
10<DI<20 RQI>45
Route No. | CS i M.P. | Year
SB US-131 54014 0.5-1.0 93
5B US-131 54014 8.0-8.5 93
SB US-131 54014 0.0-0.5 95
SB US-131 54014 0.5-1.0 95
SB US-131 54014 11.5-12.0 a5
NB US-131 67016 5.0-55 a5
M-52 33091 2.0-25 92
-52 33091 6.06.5 - a2
M-52 81013 0.0-0.5 96
M-53 81013 1.5-2.0 96
M-54 81013 2.0-25 96
M-55 81013 3540 96
M-56 81013 4.5-5.0 96
20<Di<30 RQI<40
Route No. | CS | M.P. | Year
NB US-27 20016 : 2.5-3.0 a3
NB US-27 20016 3.0-3.5 a3
NB US-31 61074 1.0-1.5 93
NB US-31 70016 1.5-2.0 93
SB US-131 54014 3.54.0 93
SB US-131 54014 6.0-6.5 93
SB US-131 54014 7.5-8.0 93
SB US-131 54014 . 5.0-55 95
M-30 56032 3.5-4.0 96
M-52 33091 4.5-5.0 92
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List of Flexibie Pavement Sections used for Dynamic Load-Related Distress Analysis
Data Set #2 and 3 (Continued)

/

20<Di<30 RQI>55
Route No. i CS | M.P. | Year
NB -196 1111 0.0-0.5 93
NB i-196 11111 4.5-5.0 93
NB i-196 11111 5.5-5.5 93
NB US-27 20016 3.0-3.5 95
NB US-27 -20016 4.0-4.5 a5
M-28 66021 0.0-0.5 a2
M-28 66021 0.5-1.0 92
NB US-31 70016 1.0-1.5 95
NB I-196 80012 5.5-6.0 93
NB I-196 80012 6.0-6.5 93
NB 1-196 80012 7.0-7.5 93
30<Dl<40 RQi<40
Route No. | CcS | M.P. | Year
EB I-94 11015 0.0-0.5 95
EB I-94 11015 0.5-1.0 a5
EB 1-94 11015 1.0-1.5 95
EB I-94 11015 1.5-2.0 a5
NB US-27 20016 1.5-2.0 93
NB US-27 20016 2.0-25 a3
SB US-131 54014 2.5-3.0 a3
SB US-131 54014 3.0-3.5 93
SB US-131 54014 4,045 95
SB US-131 _ 54014 4.5-5.0 a5
SB US-131 54014 5.0-56.5 a5
M-52 33091 5.5-6.0 g2
30<Di<40 RQI>62
Route No. | cS i M.P. | Year
EB |-94 11111 0.5-1.0 93
£B |-94 11111 1.0-1.5 93
EB I-94 11111 1.5-2.0 - 93
EB i-84 11111 3.0-3.5 93
EB {-94 1111 3.54.0 93
EB I-94 11111 6.5-7.0 a3
NB US-27 20016 0.5-1.0 93
NB US-27 20016 4.5-5.0 95
SB US-131 54014 8.5-9.0 93
M-28 66021 0.0-0.2 93
M-35 21032 17.5-18.0 94
M-35 21032 19.5-20.0 94
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List of Flexible Pavement Sections used for Dynamic Load-Related Distress Analysis
Data Set #2 and 3 (Continued)

40<DlI<50 RQI<55
Route No. i CcS ] M.P. | Year
SB US-131 54014 3.5-4.0 a5
M-20 54021 3.0-3.5 96
M-30 56032 4.04.5 96
M-28 66021 3.54.0 92
M-28 86021 4.0-4.5 92
M-28 66021 6.5-7.0 - 92
M-28 56021 1.5-2.0 93
M-28 56021 2.0-2.5 93
M-52 33091 3.54.0 96
M-52 33091 5.5-6.0 96
40<D}<50 RQI<66 :

Route No. | CS ] M.P. ] Year
EB I-94 11111 2.0-25 93
EB 1-94 11111 2.53.0 93
EB |-94 11111 4.04.5 93

NB -196 80012 : 5.0-55 93
NB |-196 80012 6.5-7.0 a3
NB US-27 20016 5.0-5.5 a3
M-35 21032 17.0-17.5 94
M-35 - 21032 18.0-18.5 94
M-28 66021 0.0-0.5 95
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Proportions of Distress Types in the Distress Index for Rigid Pavements

from Data Set #1
0<DL<10
DP Proportion of DP
Distress Types Low-RQI |  High-RQ! Low-RQI |  High-RQI
TC-N 18 81.5 0.25 0.25
TC-A 17.69 64 0.25 0.19
T 12,16 101.87 017 0.31
LC 21 1.1 0.03 0.00
LJ 13.12 24 ¢.18 0.01
DL 4 0 0.06 0.00
Patch 4 78 0.06 0.24
Totai 71.07 328.87 1.00 1.00
10<DL<20
DP Proportion of DP
Distress Types Low-RQl |  High-RQI Low-RQI [ High-RQY
TC-N 564 69.5 0.52 0.07
TC-A 176.41 386.47 0.16 0.38
TJ 121 201.02 0.11 0.20
LC 0.64 394 0.00 0.00
LJ 167 16.2 0.15 0.01
DL 47 76 0.04 0.07
Patch 10 267 0.01 0.26
Total 1086.05 1019.13 1.00 1.00
20<DL<30
DP Proportion of DP
Distress Types Low-RQl | High-RQ! Low-RQI" 1  High-RQl
TC-N 122 8 0.24 0.02
TC-A 141.47 25275 0.28 0.53
TJ 185.49 115.46 0.37 0.24
LC 0.36 4.84 0.00 0.01
LJ 56 47.38 0.11 0.10
DL 0 33 0.00 0.07
Patch 1.6 18 0.00 0.04
Total 506.92 479.43 1.00 1.Q0
30<DL<40
DP Proportion of DP
Distress Types Low-RQl |  High-RQl tow-RQl |  High-RQ!
TC-N 192 245 0.30 0.04
TC-A 301.78 . 281 0.47 0.45
T 65.93 93.64 0.10 0.15
LC 0 4.6 0.00 0.01
LJ 82.32 7.6 0.13 0.01
DL 0 116 0.00 0.19
Patch 3 a8 0.00 0.16
Total 645.03 625.34 1.00 1.00
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Proportions of Distress Types in the Distress Index for Composite Pavements

from Data Set #1

10<Di<20
DP Proportion of DP
Distress Types Low-RQl |  High-RQI Low-RQI |  High-RQ!
TT 571 25.8 0.10 0.05
TC-N 208 183.5 0.35 0.32
TC-A 201.7 172 0.34 0.30
LC-c-N 38.2 64.9 0.07 0.1
LC-c-A 54.1 36.8 0.09 0.07
LC-e-N 1.3 13 0.00 0.02
LC-e-A 2.1 288 0.00 0.05
LC-w-N 4 20.2 0.01 0.04
LC-w-A 18.8 204 0.03 0.04
sum 586.3 565.4 1.00 1.00
20<Di<30 :
DP Proportion of DP
Distress Types Low-RQI |  High-RQI Low-RQI |  High-RQI
TT 23.9 60 0.04 0.08]
TC-N 221 58.5 0.38 0.08
TC-A 164.5 450.3 0.29 0.59
LC-c-N 28.4 15.3 0.05 0.02
LC-c-A 93.9 82.6 0.16 0.1
LC-e-N 1.8 17.4 0.00 0.02
LC-e-A 05 387 0.00 0.05
LC-w-N 17.6 7.9 0.03 0.01
LC-w-A 23.7 34.7 0.04 0.05
sum 575.4 765.4 1.00 1.00
30<Di<40
DP Proportion of DP
Distress Types Low-RQl |  High-RQl Low-RQl |  High-RQl
TT 15.7 64.9 0.02 0.05
TC-N 267 185 0.28 0.01
TC-A 403.2 838.3 0.43 0.65
LC-c-N 8.9 25.7 0.01 0.02
LC-c-A 207.4 172 0.22 0.13
LC-e-N 0.3 30.6 0.00 0.02
LC-e-A 8.3 104.6 0.01 -0.08
LC-w-N 7.4 5.2 0.01 0.00
LC-w-A 221 21.7 0.02 0.02
sum 941.3 1281.5 1.00 1.00
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Proportions of Distress Types in the Distress Index for Composite Pavements
from Data Set #1 (Continued)

40<Dl<50
DP Propottion of DP
Distress Types Low-RQ! | __ High-RQI Low-RQI |  High-RQI
TT 52.3 301 0.06 0.03
TC-N 1275 66 0.15 0.07
TC-A 501.6 590.7 0.58 0.66
LC-c-N ' 10.6 15.7 0.01 -0.02
LC-c-A ' 113 98.5 0.13 0.1
LC-e-N 0.1 12.2 0.00 0.01
LC-e-A . 12.2 40.5 0.01 0.05
LC-w-N 41° 8.4 0.00 0.01
LC-w-A 20.8 37.7 0.04 0.04
sum 851.2 899.8 1.00 1.00
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Proportions of Distress Types in the Distress Index for Flexible Pavements

from Data Set #1
10<Di<20
pP Proportion of DP
Distress Types Low-RQI | High-RQl Low-RQI | High-RQI
T 99.4 86 0.12 0.16
TC-N 110 104.5 0.14 0.19
TC-A 2259 130.2 0.28 0.24
LC-c-N 1209 22.2 0.15 0.04
LC-c-A 193.9 118.8 0.24 - 0.22
LC-e-N 04 6.9 0.00 0.01
LC-e-A 14.7 524 0.02 0.10
LC-w-N 9.5 1.8 0.01 0.00
LC-w-A 34.9 24.3 0.04 0.04
sum 808.6 547 .1 1.00 1.00
20<DI<30
DP Proportion of DP
Distress Types Low-RQl |  High-RQI Low-RQI |  High-RQl
1T 77.3 63.6 ' 0.14 0.13
TC-N 42 53.5 0.08 0.11
TC-A 139 207.4 0.26 0.41
LC-c-N 85 19.7 0.02 0.04
LC-c-A 190.5 89 0.36 0.18
LC-e-N 1 6.6 0.00 0.01
LC-e-A 15.5 48.2 0.03 0.10
LC-w-N 22 31 0.00 0.01
LC-w-A 58.1 15.3 0.11 0.03
sum 5341 506.4 1.00 1.00
30<Di<40
DP Proportion of DP
Distress Types Low-RQI |  High-RQ! Low-RQI |  High-RQl
T 121.3 8.7 0.10 0.03
TC-N 128.5 85.5 0.11 0.25
TC-A 269.7 164.6 0.23 0.47
LC-c-N 211 1.2 0.02 0.03
LC-c-A 4094 57.7 0.35 0.17
LC-e-N 3.7 0.2 0.00 0.00
LC-e-A 88.6 134 0.08 0.04
LC-w-N 3.9 02 0.00 0.00
LC-w-A 126 6.1 0.11 0.02
sum 1172.2 347.6 1.00 1.00
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Proportions of Distress Types in the Distress Index for Flexible Pavements
from Data Set #1 (Continued)

40<DI<50
DP Proportion of DP
Distress Types Low-RQI |  High-RQi Low-RQl |  High-RQl
TT 149 499 0.12 0.08
TC-N 187.5 575 0.16 0.10
TC-A 2951 32486 0.24 0.55
LC-c-N 225 129 0.02 0.02
LC-c-A 257.7 75.9 0.21 0.13
LC-e-N 6.6 1.7 0.01 0.00
LC-e-A 92.6 315 0.08 0.05
LC-w-N 6 1.3 0.00 0.00
LC-w-A 189.7 333 0.16 0.06
sum 1206.7 588.6 1.00 1.00
50<Di<60
DP Proportion of DP
Distress Types Low-RQI | High-RQi Low-RQI I High-RQlI
T 65 75.7 0.14 0.07
TC-N 95.5 315 0.20 0.03
TC-A 1147 648.5 0.24 0.59
LC-¢c-N 5 133 0.01 0.1
LC-c-A 79.5 159.7 0.17 0.15
LC-e-N 0.1 0.4 0.00 0.00
LC-e-A 6.1 135.6 0.01 0.12
LC-w-N 16 1.2 0.00 0.00
LC-w-A 113.4 a3 0.24 0.03
sum 480.9 1098.9 1.00

1.00
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Proportions of Distress Types in the Distress Index for Rigid Pavements
from Data Set #2 and 3

0<DI<10
DP Proportion of DP
Distress Types Low-RQlI |  High-RQI Low-RQlI { High-RQI
TC-N 92.5 128 0.37 0.25
TC-A 40 201.99 0.16 0.39
T 104.86 110 0.42 0.21
LC 0.6 1.12 0.00 0.00
LJ 4.64 12.56 0.02 0.02
DL 0 13 0.00 0.03
Patch 5 53 0.02 0.10
Total 2476 519.67 1.00 1.00
10<Di<20
DP Proportion of DP
Distress Types Low-RQl | High-RQI Low-RQl | High-RQI
TC-N 252.5 117.5 0.30 0.12
TC-A. 167.5 550.5 0.20 0.54
TJ 369.4 17215 0.44 017
LC 0.16 0 0.00 0.00
LJ 40.88 69.12 0.05 0.07
DL 2 1 0.00 0.00
Patch 13 105 0.02 0.10
Total 845.44 1015.27 1.00 1.00
20<Di<30 _
Dp Propottion of DP
Distress Types Low-RQI |  High-RQ! Low-RQlI | High-RQI
TC-N 2325 32.0 0.27 0.04
TC-A 383.76 408.7 0.45 0.53
TJ 165.16 131.3 0.19 0.17}.
LC 1.24 0.0 0.00 0.00
LJ 69.36 55.5 0.08 0.07
DL 2 0.0 0.00 0.00
Paich 4 141.0 0.00 0.18
Total 858.02 768.5 1.00 1.00
30<DI<40
DP Proportion of DP
Distress Types Low-RQI i High-RQl Low-RQ! | High-RQlI
TC-N 63 51.0 0.10 0.06
TC-A 436.5 2258 0.68 0.25
TJ 19.1 178.1 0.03 0.19
LC 0 6.6 0.00 0.01
LJ 46.7 107.3 0.07 0.12
DL 64 0.0 0.10 0.00
Patch 15 347.0 0.02 0.38
Total 644.3 915.8 1.00 1.00
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Proportions of Distress Types in the Distress Index for Composite Pavements
from Data Set #2 and 3

10<Di<20
DP Proportion of DP
Distress Types Low-RQl |  High-RQl Low-RQ! |  High-RQI
1T 175 249 0.03 ' 0.03
TC-N 104.5 142 0.15 0.15
TC-A 268.68 596.55 0.38 0.62
LC-c-N 96.06 28.9 0.14 0.03
LC-c-A 109.84 75.8 0.16 0.08
LC-e-N 21.24 14.28 0.03 0.01
LC-e-A 63.12 42.56 0.09 0.04
LC-w-N 1.8 8.6 0.00 0.01
LC-w-A 16.72 29.5 0.02 0.03
Total 699.46 963.09 1.00 1.00
20<Di<30
DP Proportion of DP
Distress Types Low-RQl |  High-RQI Low-RQI | -High-RQI
TT 12.1 95 0.03 0.01
TC-N 60.5 192.75 0.14 0.17
TC-A 183.85 707.72 0.42 0.61
LC-c-N 28.74 18.6 0.07 0.02
LC-c-A 84.24 157.76 0.19 0.14
LC-e-N 10.72 2.24 0.02 0.00
LC-e-A 28.24 54.7 0.07 0.05
LC-w-N 5.63 3.44 0.01 0.00
LC-w-A " 19.68 16.4 0.05 0.01
Total 433.7 1163.11 1.00 1.00
30<DI<40
DP Proportion of DP
Distress Types Low-RQI | High-RQ! Low-RQ! | High-RQlI
T 44 5.8 0.05 0.01
TC-N 87.5 126.5 0.10 0.14
TC-A 461.37 4971 0.54 0.55
LC-c-N 336 7.75 0.04 0.01
LC-c-A 120.7 104.08 0.14 0.12
LC-e-N 16.1 3.8 0.02 0.00
LC-e-A 504 98.48 0.06 0.11
LC-w-N 1.8 8.65 0.00 0.01
LC-w-A 33.92 50.1 0.04 0.06
Total 849.39 902.26 1.00 1.00
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Proportions of Distress Types in the Distress Index for Composite Pavements

from Data Set #2 and 3 (Continued)

40<DI<50
DP Proportion of DP
Distress Types Low-RQl |  High-RQl Low-RQI |  High-RQi
TT 51.9 174 0.03 0.02
TC-N 104 36.5 0.05 0.04
TC-A 1221.9 608.45 0.62 0.65
LC-c-N 194 7.96 0.01 -0.01
LC-c-A -257.2 78.8 0.13 0.08
LC-e-N 1.96 7.56 } 0.00 - 0.01
LC-e-A 169.1 37.7 0.09 0.04
LC-w-N 175 10.56 0.00 0.01
LC-w-A 123.4 132.6 0.06 0.14].
Total 1956.61 937.53] 1.00 1.00
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Proportions of Distress Types in the Distress Index for Flexible Pavements

from Data Set #2 and 3
10<Di<20
DP Proportion of DP
Distress Types Low-RQl [ High-RQl Low-RQI |  High-RQI
1T 7.7 85.8 0.01 0.10
TC-N 6 141.75 0.01 0.16
TC-A 18.37 307.74 0.02 0.35
LC-c-N 1.8 35.1 0.00 0.04
LC-c-A 3221 121.2 0.39 0.14
LC-e-N 15.7 7.46 0.02 0.01
LC-e-A 324.3 60.64 0.40 0.07
LC-w-N 2.1 4.28 0.00 0.00
LC-w-A 120.48 114.08 0.15 0.13
Total 818.35 878.05 1.00 1.00
20<DI<30
DP Proportion of DP
Distress Types Low-RQI | High-RQI Low-RQ! | High-RQI
Tt " 149.4 59 0.13 0.04
TC-N 106.25 159 0.09 ¢.11
TC-A 358.16 3114 0.30 0.22
LC-¢c-N 6.16 16.8 0.01 0.01
LC-c-A 112.64 338.08 0.10 0.24
LC-e-N 7.24 0.88 0.01 0.00
LC-e-A 125.28 171.92 0.11° 0.12
LC-w-N 3.14 298 0.00 0.0
LC-w-A 317 339.9 0.27 0.24
Total 1185.27 1399.96 1.00 1.00
30<Dl<40
DP Proportion of DP
Distress Types Low-RQi |  High-RQ! Low-RQl |  High-RQI
T 151.26 75.7 0.08 0.04
TC-N 1345 150 0.07 0.07
TC-A 787.34 665.12 0.41 0.32
LCc-N 4.86 14.64 0.00 0.01
LC-c-A 256.88 389.52 0.13 0.19
LC-e-N 6 232 0.00 0.00
LC-e-A 114 164 0.06 0.08
LC-w-N 3 4.986 0.00 0.00
LC-w-A 481.84 619.12 0.25 0.30
Total 1939.68 2085.38 1.00 1.00
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Proportions of Distress Types in the Distress Index for Flexible Pavements
from Data Set #2 and 3 (Continued)

40<Di<50
PP Proportion of DP
Distress Types Low-RQI |  High-RQI Low-RQl | = High-RQI

TT 144.8 60.5 0.07 0.03
TC-N 147.5 8.2 0.07 0.00
TC-A 112212 254.24 0.53 0.14
LC-c-N 26.08 0.52 0.01 0.00
LC-c-A 263.2 159.92 0.12 0.09
LC-e-N 0.58 3.16 0.00 0.00
LC-e-A 20.8 712.64 0.04 0.38
LC-w-N 9.37 . . 95 0.00 0.05
LC-w-A 325.12 575.27 0.15 0.31
Total 2129.57 1869.45 1.00 1.00
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APPENDIX E
DL, Damage and DLI

o RQI-DL Curve (5%, 6™ Power Law)
e RQI-DLC-95%DL-DLI

¢ TruckSim Output (Refer to DC)
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Relative Damage (6™ Power Law)
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Relative Dam age (6™ Power Law)
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RQI, DLC, 95th Percentile DL and DLI for Rigid Pavement Sections

RQl | RouteNo. | Cs | MP. | Year [95%tleDL]| DLC | DU

35 1-69 23063 0.1-0.2 94 9112 4.18 0.13
35 i-69 23063 1.3-14 94 9043 3.77 0.07
35 1-69 23063 14-15 94 9152 4.34 0.10
35 I-69 23063 1.6-1.7 94 89171 4.78 0.22
35 I-68 23063 2223 94 g217 4,86 0.10
35 }-69 23063 2.3-24 94 9074 4.02 0.11
35 i-69 76024 2.3-24 92 9225 5.08 0.14
35 I-69 76024 24-25 92 9238 5.3 0.17
35 1-69 76024 2.7-28 92 9341 5.82 0.14
35 1-69 76024 3.1-3.2 92 9267 5.1 0.12
35 [-94 11017 1.0-1.1 96 8068 3.98 0.07
35 1-94 11017 1.1-1.2 86 8191 4.77 0.10
35 1-94 11017 1.2-1.3 96 9102 4.15 0.07
35 1-04 11017 24-2.5 96 9156 4386 0.10
35 1-94 11017 3.0-3.1 96 9147 47 0.07
35 (-94 11017 3.1-3.2 96 9189 4.81 0.11
45 1-69 23063 0.2-0.3 94 9567 7.28 0.36
45 i-69 23063 3.8-3.9 96 9113 4.41 0.10
45 1-69 23063 3.94.0 86 9281 5.31 0.16
45 1-69 76024 0.3-0.4 86 9647 7.62 0.24
45 1-69 76024 3.9-4.0 96 9364 5.78 0.16
45 WB US-10 18024 0.9-1.0 93 9353 5.8 0.23
45 WB US-10 18024 1.1-1.2 93 9484 6.71 0.24|
45 EB US-10 18024 3.1-3.2 92 9299 5.33 0.24
45 EB US-10 18024 3.3-34 g2 9328 5.53 0.26
45 EB US-10 18024 4.5-4.6 g2 9273 5.55 0.26
45 EB US-10 18024 3.0-3.1 95 9253 514 0.23
45 EB US-10 18024 3.1-3.2 85 9234 5.04 0.22
45 WB US-2 21022 7.8-79 93 9600 7.6 0.48
45 EB US-2 21025 24-25 95 9286 5.9 0.27
45 WB US-2 21025 4.34.4 95 9347 5.5 0.25
55 WB US-10 18024 1.1-1.2 95 9437 6.41 0.39
55 wB US-10 18024 4.14.2 95 8511 7.11 0.33
55 WB US-10 18024 6.6-6.7 g5 8539 7.06 0.37
55 WB US-10 18024 6.8-6.9 95 9529 7.7 0.37
55 WB US-10 18024 7.1-7.2 85 9586 7.16 0.42
55 EB US-10 18024 2728 92 9502 7.2 0.47
55 EB US-10 18024 5.5-5.6 92 9703 8.35 0.56
55 EB US-10 18024 6.0-6.1 92 9533 7.92 0.51
55 EB US-10 18024 6.1-6.2 92 9712 8.33 0.72
55 EB US-10 18024 6.6-6.7 92 9602 7.41 0.45
55 EB US-10 18024 7.0-7.1 92 9453 6.68 0.34
55 EB US-10 18024 4.04.1 g5 9462 6.72 0.33
55 EB US-10 18024 5.3-54 95 9660 7.77 0.48
55 EB US-10 18024 6.1-6.2 95 9592 8.24 0.47
55 EB US-10 18024 7.0-7.1 95 8518 6.95 0.40
55 EB US-2 21022 2.0-2.1 93 8628 8.2 0.54
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RQI, DLC, 95th Percentile DL and DLI for Rigid Pavement Sections (Continued)

RQI | Route No. | CcS | MP. | Year | 95%tle | DLC | DL
55 EB US-2 21022 7.4-75 93 9740 8.4 0.78
55 EB US-2 21025 1.7-1.8 95 9426 6.6 0.34
55 EB US-2 21025 3.6-3.7 95 9553 7.3 0.48
55 EB US-2 21025 3.7-3.8 85 9568 7.8 0.60
55 NB US-31 70014 0.3-0.4 94 9532 7.1 0.38
55 NB US-31 70014 1.6-1.7 94 9666 8.9 0.57
55 NB US-31 70014 3.6-3.7 94 9753 8.6 0.82
65 WB US-10 18024 5.5-5.6 96 9658 8.81 0.63
65 WB US-10 18024 6.0-6.1 96 9846 9.36 0.65
65 WB US-10 18024 7.6-7.7 94 "~ 9669 8 0.76
65 WB US-10 18024 2.9-3.0 95 9565 8.24 0.52
65 WB US-10 18024 7.0-7.1 96 0884 11.32 1.10
65 WB US-10 18024 74-75 96 9877 9.85 0.85
65 EB US-10 18024 0.9-1.0 93 9683 8.75 0.73
65 EB US-10 18024 2.9-3.0 93 9662 8.05 0.69
65 EB US-10 18024 2.0-2.1 94 9521 7.53 0.40
65 EB US-10 18024 0.9-1.0 95 0827 9.1 0.86
65 EB US-10 18024 2.3-24 g5 9451 6.56" 0.30
65 EB US-10 18024 2.9-3.0 g5 9697 8.54 0.73
65 EB I-94 11017 3.94.0 92 9817 8.76 0.81
65 WB US-2 21022 2.0-2.1 93 9832 9 0.74
65 WB US-2 21022 2.8-2.9 93 9880 9.2 0.68
65 WB US-2 21022 5.0-5.1 93 10197 11 0.99
65 WB US-2 21022 5.1-5.2 93 10276 11.3 1.38
65 WB US-2 21022 6.8-6.9 93 10048 1 1.08
65 NB US-31 70014 5.6-5.7 94 10077 10.3 0.86
65 EB US-2 21025 1.6-1.7 95 10040 10 1.22
75 EB 1-94 11017 2.8-2.9 92 10169 11.88 1.22
75 EB 1-94 11017 3.4-35 93 10024 10.97 1.10
75 EB 1-94 11017 1.71.8 94 9934 10.57 1.19
75 EB I-94 11017 3.6-3.7 94 10160 11.6 1.38
75 EB |-94 11017 3.9-4.0 94 9905 9.96 0.82
75 EB I-94 11017 4849 94 10073 10.92 1.35
75 EB 1-94 11017 3.4-35 95 10014 10.68 1.19
75 EB US-10 18024 0.5-0.6 93 9947 11.57 1.45
75 EB US-10 18024 7.2-7.3 93 10296 12.32 1.55
75 NB US-31 70014 5.4-55 94 10032 10.8 1.51
75 WB 1-196 BL 70023 1.6-1.7 95 10135 11.5 1.16
75 WB 1-196 BL 70023 2.7-2.8 95 10011 10.3 0.84
75 WB 1-196 BL 70023 4.1-4.2 95 9880 9.8 0.96
80 EB I-94 11017 3.7-3.8 93 10106 12.44 1147
80 EB 1-94 11017 3.8-3.9 94 10501 13.54 1.95
80 EB i-94 11017 1.4-1.5 95 10074 11.63 1.25
80 EB 1-94 11017 4243 95 10178 11.59 1.39
80 WB US-10 2.2-2.3 95 9949 10.51 0.94
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RQI, DLC, 95th Percentile DL and DLI for Rigid Pavement Sections (Continued)

RQl | RouteNo. | CS ' MP. | Year | 95%tile | DLC | DU

80 WB |-196 BL 70023  0.0-01 95 10215 15.5 2.39
80 WB 1-196 BL 70023 4.3-4.4 g5 10353 12.6 1.91
85 EB I-94 11017 5.7-5.8 93 10735 15.72 2.18
85 EB |-94 11017 3.5-3.6 94 10610 15.13 1.85
85 EB I-94 11017 1.3-14 95 10146 12.01 1.29
85 EB I-94 11017 1.8-1.9 95 10424 12.95 2,04
90 EB |-94 11017 5.1-5.2 95 10954 18.37 3.24
80 EB 1-94 11017 5.9-6.0 95 10759 16.94 2.30
90 EBI94 . 11017 5.9-6.0 96 10742 16.02 2.00
90 WB [-196 BL 70023 1.7-1.8 95 10393 14.8 1.78
91 WB [-196 BL 70023 1.5-1.6 95 10824 17.9 2.53
92 WB US-2 21022 5.8-5.9 93 11209 19 3.80
95 EB |-94 11017 5.3-5.4 93 12059 23.13 4.39
85 EB |-94 11017 5.8-5.9 94 11389 20.93 3.78
95 EB 1-94 11017 4.9-5.0 95 11876 22.16 5.98
99 EB |-94 11017 4.4-4.5 94 12865 28.77 6.33
99 EB 1-94 11017 5.3-5.4 94 12211 24.58 4.90




RQI, DLC, 95th Percentile DL and DLI for Cbmposite Pavement Sections

RGI | RouteNo. | CS | MP. | Year |95%fileDL| DLC | DL

30 EB |-94 38101 7.7-7.8 92 9119 43 0.12
30 EB |94 38101 5.7-58 93 9193 5.1 0.18
30 EB |-94 38101 8.2-8.3 93 9277 5.4 0.22
30 NB US-127 38131 3.6-3.7 92 9111 4.3 0.14
30 NB US-127 38131 4041 92 9128 4.4 0.14
30 NB US-127 38131 1.0-1.1 94 9124 4.4 0.08
30 SB US-131 78012 0.2-0.3 93 9160 49 0.12
30 SB US-131 78012 0.3-0.4 93 9244 4.9 0.18
30 SB US-131 78012 1.1-1.2 93 9576 7.1 0.22
30 SB US-131 78012 1.4-1.5 93 9204 5.6 0.36
30 SB US-131 78012 " 4.4-4.5 93 9207 49 0.29
30 SB US-131 78012 4.7-4.8 93 9271 5.2 0.24
40 EB |-94 38101 1.8-1.9 92 9292 5.5 0.37
40 EB I-94 38101 2223 92 9322 5.5 0.22
40 EB |-94 38101 6.1-6.2 92 9444 6.1 0.22
40 EB 1-94 38101 2.3-2.4 93 9450 6.6 0.28
40 EB i-94 38101 4142 93 9220 5 0.18
40 EB 1-94 38101 6.0-6.1 93 9363 6.4 0.40
40 . EB1-94 38101 6.8-6.9 93 9378 6.6 0.26
40 EB 1-94 38101 14314 94 9303 5.9 0.31
40 EB 1-94 38101 25-2.6 94 9382 6.2 0.25
40 EB I-94 38101 3.3-3.4 94 9306 5.2 0.18
40 EB -94 38101 5.4-5.5 94 9274 5.7 0.22
40 EB |-94 38101 46-4.7 95 9271 5.4 0.30
40 EB |-94 38101 4.9-50 95 9338 5.6 0.26
40 EB 1-94 38101 5.6-5.7 95 9311 55 0.28
40 NB US-127 38131 1.1-1.2 92 9303 57 0.19
40 NB US-127 38131 1.5-1.6 93 9335 55 0.17
40 M-21 76062 4.0-4.1 96 9275 5.9 0.21
40 SB US-131 78012 1.8-1.9 93 9380 6.4 0.43
40 SB US-131 78012 7.8-7.9 93 9273 5.7 0.30
50 EB I-94 38101 0.5-0.6 92 9506 7.4 0.40
50 EB |-94 38101 0.9-1.0 93 9579 7.1 0.40
50 EB I-94 38101 2.9-3.0 93 9461 7.5 0.36
50 EB 1-94 38101 0.0-0.1 94 9568 7.1 0.63
50 EB {-94 38101 1.7-1.8 95 9361 5.8 0.24
50 EB i-94 38101 3.5-36 95 9363 6 0.25
50 EB 1-94 38101 6.7-6.8 95 9496 7.4 0.34
50 EB 1-94 38101 8.4-8.5 95 9284 5.8 0.24
50 NB US-127 38131 0.6-0.7 92 9354 6.4 0.38
50 NB US-127 38131 0.8-0.9 92 9333 6.4 0.38
50 NB US-127 38131 0.9-1.0 92 9199 5.4 0.27
50 NB US-127 38131 0.6-0.7 93 9402 6.5 0.40
50 NB US-127 38131 1.6-1.7 94 9346 5.9 0.25
50 NB US-127 38131 3.5-3.6 95 9380 6 0.26
50 NB US-127 38131 1.8-1.9 96 9270 5.8 0.33
50 NB US-127 38131 3.7-3.8 96 9297 5.4 0.19
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RQY, DLC, 95th Percentile DL and DLI for Composite Pavement Sections (Continued)

RQI | Route No. | CS | MP. | Year [95%tleDL] DLC | DLI

50 M-115 18011 2.6-27 96 9453 6.9 0.45
50 M-115 18011 7.5-76 96 9500 6.7 0.38
50 M-21 76062 34-35 96 9489 6.9 0.34
50 M-21 76062 6.3-34 96 9430 6.9 0.31
50 M-21 76062 9.0-9.1 96 9379 6.8 0.67
50 M-21 76062 . 10.3-10.4 96 9560 7.2 0.44
50 - SB US-131 78012 34-35 93 10013 10.2 0.81
50 SB US-131 78012 7.0-7.1 93 9435 6.6 0.25
60 EB |-94 38101 7.1-7.2 92 9577 7.1 0.28
60 EB 1-94 38101 2.0-2.1 94 9728 85 0.72
80 EB |-94 38101 0.5-0.6 95 9774 8.6 0.56
60 NB US-127 38131 4344 92 9487 7.2 0.38
60 NB US-127 38131 3.944.0 93 9340 6.9 0.28
60 NB US-127 38131 0.3-04 94 9618 9.3 0.85
60 NB US-127 38131 3.3-34 94 9458 8.9 0.61
60 NB US-127 38131 4.9-50 94 9500 9 0.71
60 NB US-127 38131 24-25 95 9335 7.2 0.44
60 NB US-127 38131 5.1-5.2 95 9447 7.4 0.57
60 NB US-127 38131 0.2-0.3 96 9959 10.2 0.92
60 NB US-127 38131 3.3-34 96 9256 7.8 0.48
80 NB US-127 38131 4243 96 9365 6.7 0.31
60 NB US-127 38131 4.6-4.7 96 9542 7.6 0.60
60 us-12 11011 2.2-23 96 9611 7.7 0.51
60 M-115 18011 0.1-0.2 96 9627 7.8 0.61
60 M-115 18011 1.0-1.1 96 9804 9.1 0.77
60 M-115 18011 8.2-8.3 96 9607 7.6 0.40
60 M-21 76062 2.6-27 96 9940 9.7 1.19
80 M-52 78012 6.0-6.1 93 9369 7.3 0.45
60 M-52 78012 74-75 93 9519 7.7 0.53
70 M-115 18011 0.0-0.1 96 9947 9.6 0.82
70 M-115 18011 1.3-14 96 9725 9.5 0.81
70 M-115 18011 5.4-5.5 96 10098 10.9 1.08
70 M-115 18011 5.9-6.0 96 9821 11.1 1.09
70 M-115 18011 6.0-6.1 96 9896 10.5 1.30
70 M-115 18011 8.0-8.1 96 9961 10.9 1.17
70 M-95 22012 13.4-135 96 9963 10.4 1.77
70 M-95 22012 13.7-13.8 96 9527 8.3 0.70
70 M-52 76012 7.374 96 9679 9.7 0.71
70 M-21 76062 3.2-33 96 10169 11.7 1.63
70 SB US-131 78012 3.5-36 93 10764 15.7 2.32
70 SB US-131 78012 8.6-8.7 93 9819 9.8 0.85
80 M-52 76012 0.7-08 96 10973 146 251}
80 SB US-131 78012 9.8-9.9 93 10243 134 1.48
81 M-52 76012 5.7-5.8 96 9980 126 1.14
81 SB US-131 78012 2.9-3.0 93 11700 19.6 3.48
82 M-115 18011 8.9-9.0 96 10361 13.6 249
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RQI, DLC, 95th Percentile DL and DLI for Composite Pavement Sections (Continued)

RQl | RouteNo. | CS | MP. | Year [95%tleDL] DLC | DL

82 M-85 22012 15.4-15.5 96 9654 10.3 1.1
82 SB US-131 78012 9.4-9.5 93 10123 13.2 1.71
83 SB US-131 78012 9.0-9.1 93 10423 13.7 2.14
84 M-21 76062 12.4-12.5 96 10179 13.6 2.11
84 SB US-131 78012 3.0-3.1 93 11387 19.2 3.63
85 -M-21 76062 0.8-0.9 96 10565 16.3 2.36
86 SB US-131 78012 9.7-9.8 93 10574 14.7 1.78
87 M-115 18011 6.6-6.7 96 10170 14 1.39
87 SB US-131 78012 2425 93 10901 17.9 5.21
87 SB US-131 78012 2.7-2.8 93 11184 18.8 3.47
87 SB US-131 78012 9.2:9.3 93 10283 14.1 2.16
89 M-21 76062 0.7-0.8 96 11261 18.5 2.35
90 M-21 76062 1.0-1.1 96 11218 19.1 3.33
93 M-21 76062 0.9-1.0 96 11553 20 4.44
95 SB US-131 78012 3.1-3.2 93 10936 18.1 5.64
96 M-21 76062 0.6-0.7 96 11275 19.4 3.45
99 M-52 76012 0.0-0.1 96 12616 30.8 9.85
103 M-21 76062 0.4-0.5 96 12517 25 6.46
104 SB US-131 78012 2.5-2.6 93 12882 31 7.58
104 SB US-131 78012 2.6-2.7 93 12394 24.3 5.69
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RQI, DLC, 95th Percentile DL and DL! for Flexible Pavement Sections

RQl | Route No. | CsS | MP._ | Year [O95th%DL| DLC | DL

20 EB US-10 09101 2.5-26 92 9093 42 0.11
20 EBUS-10 09101 2.8-2.9 92 9019 3.6 0.07
20 EB US-10 09101 3.1-3.2 93 9053 3.8 0.13|
20 EB US-10 09101 4.4-45 93 9220 4.5 0.20
20 EB i-96 33084 9.3-94 94 9165 45 0.07
20 EB 1-96 33084 12.1-12.2 94 9088 3.9 0.08
20 EB I-96 33084 13.7-13.8 94 9029 3.6 0.08
20 EB i-96 33084 14.1-14.2 94 8959 3.2 0.15
20 EB i-96 33084 15.4-15.5 96 8886 2.8 0.04
30 EB US-10 09101 1.9-2.0 92 9141 5.2 0.19
30 EB US-10 09101 4.9-5.0 92 9322 5.7 0.23
30 EB US-10 09101 5.1-5.2 92 9207 4.9 0.22
30 EB US-10 09101 5.6-5.7 92 9256 5.2 0.22
30 EB US-10 09101 0.9-1.0 93 9399 6.2 0.51
30 EB US-10 09101 3.0-3.1 93 9330 5.5 0.16
30 EB US-10 09101 4.6-4.7 94 9224 48 0.38
30 EB US-10 09101 6.0-6.1 94 9296 5.4 0.20
30 EB I-96 33084 9.2-9.3 95 9128 4.2 0.09
30 . EBI1-96 33084 10.5-10.6 95 9113 4.1 0.10
30 EB I-96 33084 12.1-12.2 95 9220 4.7 0.11
30 EB I-96 33084 12.3-12.4 95 9030 3.7 0.1
30 EB I-96 33084 14.3-14.4 95 9046 3.8 0.09
30 EB |-96 33084 16.3-16.4 95 9101 4.1 0.13
30 EB 1-96 33084 17.2-17.3 95 9188 48 0.09
30 NB US-23 47014 4.2-4.3 94 9243 5.2 0.17
30 NB US-23 47014 5.8-5.9 94 9201 47 0.21
30 NB US-23 47014 6.7-6.8 94 9273 5.5 0.16
30 NB US-23 47014 7.0-7.1 94 9277 5.1 0.15
30 M-30 26032 12.4-12.5 96 9194 5 0.20
30 M-57 29022 8.5-8.6 96 9170 4.5 0.10
30 M-28 31021 8.4-8.5 95 9168 42 0.12
40 EB US-10 09101 3.5-3.6 95 9413 6.1 0.22
40 EB US-10 09101 1.4-1.5 92 9366 6.9 0.16
40 EB US-10 09101 1.6-1.7 92 9403 7.1 0.40
40 EB US-10 09101 3.4-35 92 9432 5.9 0.25
40 EB US-10 09101 6.8-6.9 92 9565 6.6 0.46
40 EB US-10 09101 1.6-1.7 93 9554 7.1 0.84
40 EB I-96 33084 13.3-13.4 95 9466 5.8 0.33
40 NB US-23 47014 0.2-0.3 93 9401 6.3 0.16
40 NB US-23 47014 1.7-1.8 93 9355 6.4 0.33
40 NB US-23 47014 2.4-25 93 9526 6.9 0.52
40 NB US-23 47014 4445 93 9450 7.4 0.46
40 NB US-23 47014 1.8-1.9 95 9487 6.7 0.37
40 NB US-23 47014 1.9-2.0 95 9475 6.1 0.38
40 NB US-23 47014 2.5-2.6 95 9562 6 0.62
40 NB US-23 47014 4.5-4.6 95 9377 3.9 0.38
40 NB US-23 47014 6.1-6.2 95 9417 6.3 0.22
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RQI, DLC, 95th Percentile DL and DLI for Fiexible Pavement Sections (Continued)

M.P.

RQl | RouteNo. | CS | | Year [95th%DL| DLC | DLi

40 NB US-23 47014 7.0-7.1 95 9542 6.3 0.62
40 M-57 25102 6.8-6.9 96 9266 5 0.22
40 M-57 25102 7.9-8.0 96 9219 5.5 0.17
40 M-30 26032 0.3-0.4 96 9321 55 0.17
40 M-30 26032 0.5-0.6 96 9289 5.5 0.27
40 M-28 31021 0.0-0.1 95 9378 6.3 0.76
40 M-28 31021, 8.6-8.7 95 9233 55 0.20
50 NB US-23 47014 4243 96 9327 6 0.23
50 M-88 05031 19.0-19.1 96 9667 7.6 0.67
50 M-95 22013 9.7-9.8 94 9479 6.6 0.35
50 M-57 25102 1.2:1.3 96 9580 7.7 0.44
50 M-57 25102 1.3-1.4 96 9483 6.7 0.38
50 - M-57 25102 47-4.8 96 9388 6.2 0.30
50 . M-30 26032 7.5-7.6 96 9748 8.9 0.64
50 M-30 26032 9.3-9.4 96 9217 6.9 0.35
50 M-57 29022 0.7-0.8 96 9376 6 0.26
50 M-57 29022 15-1.6 96 9178 5 0.19
50 M-57 29022 1.6-1.7 96 9431 6.3 0.27
50 M-28 31021 3.1-3.2 95 9527 6.9 0.42
50 M-28 31021 4344 95 9683 7.8 0.54
50 M-65 35012 9.7-9.8 96 9829 9.4 0.88
50 M-65 35012 12.9-13.0 96 9755 9.5 0.91
50 M-65 35012 14.7-14.8 96 9714 8.2 0.89
60 M-95 22013 3.2-33 94 9696 8.2 0.42
60 M-95 22013 10.3-10.4 94 9824 8.8 0.62
60 M-57 25102 1.4-15 96 9652 8.1 0.62
60 M-57 - 25102 3.9-4.0 96 9662 8.1 0.57
60 M-57 25102 8.4-8.5 96 9451 6.8 0.71
60 M-57 25102 8.8-8.9 96 9598 7.4 0.71
60 M-30 26032 7.3-7.4 96 9738 8.7 0.74
60 M-28 31021 2.7-2.8 95 9703 8.6 0.85
60 M-28 31021 9.0-9.1 95 9554 8.4 0.75
60 M-28 31021 9.5-9.6 95 9779 8.7 0.60
60 M-65 35012 8.9-9.0 96 10248 11.2 0.92
60 M-65 35012 12.0-12.1 96 9983 10.1 1.15
60 M-65 35012 15.8-15.9 96 10022 9.7 1.18
60 NB US-31 61074 0.4-0.5 96 9424 6.7 0.42
60 NB US-31 61074 2.0-2.1 96 9703 7.9 0.64
60 NB US-27 72014 0.5-0.6 96 9747 7.9 047
60 NB US-27 72014 1.5-1.6 96 9684 8.3 0.54
60 NB US-27 72014 5.6-5.7 96 9644 8.3 0.41
70 M-57 25102 4950 96 10001 10.5 1.16
70 M-57 25102 8.9-9.0 96 9703 9 0.68
70 M-65 35012 8.5-8.6 96 9872 12.1 1.22
70 NB US-27 72014 0.6-0.7 96 10065 10.8 0.97
75 M-88 05031 19.7-19.8 96 9913 10.6 1.29
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RQI, DLC, 95th Percentile DL and DLI for Flexible Pavement Sections (Continued)

RQi | RouteNo. ]| Cs [ MP. T Year | 95th% DL DLC | DL
75 M-95 22013 8.7-8.8 94 10801 15.5 1.95
75 NB US-27 72014 0.4-0.5 96 10295 11.7 1.04
76 M-85 22013 9.3-94 94 10216 12.3 1.29
76 M-57 25102 4.5-4.6 96 9887 1.5 1.44
76 M-57 25102 5.7-5.8 96 10241 13.3 1.51
76 M-65 35012 7.8-79 96 10470 14.2 1.72
77 M-95 22013 9.0-9.1 94 10613 14.1 1.88
77 NB US-27 72014 0.0-0.1 96 10194 122 1.08
77 NB US-27 72014 0.2-0.3 96 10039 11.2 1.28
78 M-95 22013 9.1-9.2 94 11443 18.2 2.80
79 M-95 22013 8.8-8.9 94 10337 13.9 1.66
79 M-95 35012 - 7.0-71 o6 11186 174 3.33
80 M-95 35012 15.2-15.3 96 10880 14.9 2.09
81 M-65 35012 13.6-13.7 96 11248 17.1 3.32
82 M-88 05031 19.8-19.9 96 10287 14.8 2.82
82 M-65 35012 15.1-15.2 96 10769 16.1 2.26
83 M-57 25102 8.6-8.7 o6 10807 15.5 2.64
88 M-95 22013 9.2-9.3 94 11411 204 3.54
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APPENDIX F
RQI INCREASE RATE FOR RIGID PAVEMENTS
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APPENDIX G
Correlating Roughness, DI and DL

¢ Correlation between Axle Load

- Coefficient of Correlation for Axle Load Compared with a Reference  G-1
Axle Load h

- Coefficient of Correlation for Axle Load of 5-Axle Semi-Trailer G-2
Compared with Second Axle Load

- Coefficient of Correlation for Truck Load Compared with Aggregate  G-3

Truck Load
¢ DI-RQI Profile (10 Projects) G-4
¢ DI-RQI-IRI Trend with Time (10 Projects) . G-14

e DP-DL Spatial Repeatability (10 Projects) G-24
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Coefficient of Correlation between Truck Load and Distress Point

Control Section M.P. Coefficient of Correlation
11017 2.6-2.7 0.547
3.6-3.7 0.261
5.4-5.5 0.331
76024 1.1-1.2 0.303
2.0-21 0.385
2.8-2.9 0.080
3.5-3.6 0.100
23063 1.8-2.0 0.247
3.94.0 0.031
3.2-3.3 0.111
- 4.6-4.7 0.119
wW18024 25286 0.070
4344 0.172
5.4-5.5 0.180
5.8-5.9 0.213
E18024 1.5-1.6 0.342
2.2-2.3 0.261
4.8-4.9 0.211
57-5.8 0.213
09101 1.6-1.7 0.122
2324 0.020
3.1-3.2 -0.081
5.0-5.1 -0.081
33084 12.8-12.9 0.218
15.6-15.7 0.194
16.4-16.5 -0.048
16.8-16.9 0.204
47014 0.1-0.2 0.187
4.2-4.3 0.452
38101 0.2-0.3 0.482
1.0-1.1 0.187
4.4-4.5 0.204
5.3-5.4 0.284
38131 0.1-0.2 0.180
1.7-1.8 0.181
2.4-2.5 0.110
4,3-4.4 0.203
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DLI Computer Program Fortran Code
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DLI Computer Program Fortran Code

IMPLICIT DOUBLE PRECISION (A-H,0-Z)

CHARACTER*15  FILEIN, FILEOUT

COMPLEX*8 PCOMPLEX (524289) , PCOMPLEX1 (524289)

COMMON/INPUT1/N, X, DTIME, FREQ{524289), AMPL(524289), AREAl,

. AREA2, P1{1048577), X1, X2, X3,X4,FREQI (524289)

DIMENSION P(1048577),INV{524289),S(524289)

DEBUG )

"FOR COMPOSITE AND FLEXIELE

WRITE{(*,'(A,S$)') ' ENTER INPUT FILENAME FOR PROFILE: '

READ(*, '{A})') FILEIN

WRITE(*,'(A,$) '} ' ENTER OUTPUT FILENAME: '

READ(*, ' {A} '} FILEOUT

OPEN (4, FILE=FILEIN, STATUS='OLD')

OPEN (6, FILE=FILEOUT, STATUS='UNKNOWN'} -
DO I=1,600000 ' .-
READ({4,30,END=20} P(I}

ENDDO

20 K=I-1
WRITE(*,'(A,I10)') ' Number of Data = ', K
WRITE(6,'(A,I10)') ‘Number of Data = ', K

PI=4.*ATAN{1.)
DTIME=0.25/88.0
DO 40 M=11,20
N=2**M
IF (N .LT. K} GO TO 40
GO TO 50
40 CONTINUE
50 CONTINUE
X0=K/262144.0
IF (X0 .LE. 1.0) THEN

CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCaCeeeeceeceeecece

c

C

c

c

C
FILE NUMBER 8: 1.5Hz - 4.0 Hz

FILE NUMBER 9: 8 Hz - 15 Hz

Cc

CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCeCeceee

OPEN (8, STATUS='UNKNOWN', FORM='UNFORMATTED')
OPEN(9, STATUS='UNKNOWN', FORM='UNFORMATTED') |
J=1
REWIND {4)
DO I=1,K
READ (4,30) P(I)}
ENDDO
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DO I=K+1,262144
P{I}=0.0
ENDDO
N=262144 :
CALL AFFT (P,N,1,INV,S,IFERR)
N2=M/2
DO II=1,N2+1
FREQ(II)={II-1}/(N*DTIME)
X=1.5*N*DTIME+1.0
X1=4.0*N*DTIME+1.0
X2=8.0*N*DTIME+1.0
X3=15,0*N*DTIME+1.0
JI=INT (X}
JJ1=INT (X1)
JJ2=INT (X2}
JJ3=INT (X3}
JODD=2*II-1
JEVEN=2*I1I
PCOMPLEX {II)=DCMPLX (¥ (JODD) , P {(JEVEN})
PCOMPLEX1 {II}=DCMPLX (P{JODD)} , P {JEVEN} }
ENDDO
DO II=1,JJ
PCOMPLEX (I1)=0.0
ENDDO
DO II=JJi,N2+1
PCOMPLEX (II)=0.0
ENDDO
DO II=1,N2+1
JODD=2*II-1
JEVEN=2+*TT
P (JODD) =REAL {PCOMPLEX (II))
P (JEVEN)}=IMAG {(PCOMPLEX {II))
ENDDO
CALL AFFT (P,N,-1,INV,S,IFERR)
DO II=1,N
WRITE({8) P(II)
ENDDO

DO II=1,JJ2
PCOMPLEX1 (II)=0.0
ENDDO
Do II=JJ3,N2+1
PCOMPLEX1 (II)=0.0
ENDDO
DO II=1,N2+1
JODD=2*II-1
JEVEN=2*II
P {JODD) =REAL (PCOMPLEX1 (II})
P (JEVEN) =IMAG (PCOMPLEX1{II))
ENDDO
CALL AFFT (P,N,-1,INV,S,IFERR)
DO II=1,N
WRITE(S} P{II)
ENDDO
@OTO 501
ENDIF
IF (X0 .LE. 2.0) J=2



IF (X0 .GT. 2.0) J=3

OPEN {8, STATUS='UNKNOWN'!',6 FORM='UNFORMATTED')
OPEN{9, STATUS='UNENOWN', FORM='UNFORMATTED')
REWIND (4)
DO 500 I=1,J
IF (I .EQ. 1) THEN
N=262144
N10=N
Do I11I=1,N
READ (4,30) P(III)
ENDDO s
CALL AFFT {(P,N,1l,INV,S,IFERR)
N2=N/2
DO II=1,N2+1
FREQ (II)=(II-1)/{N*DTIME)
X=1.5*N*DTIME+1.0
X1=4,0*N*DTIME+1.0
X2=8.0*N*DTIME+1.0
X3=15.0*N*DTIME+1.0
JJ=INT (X)
JJ1=INT (X1)
JJ2=INT {X2)
JJ3=INT (X3)
JODD=2*II-1
JEVEN=2+*II
PCOMPLEX (II)=DCMPLX (P {(JODD) , P{JEVEN))
PCOMPLEX1 {II)}=DCMPLX (P (JODD}, P {JEVEN))
ENDDO
DO II=1,3J7
PCOMPLEX (II)=0.0
ENDDO
DO II=JJ1,N2+1
PCOMPLEX {II}=0.0
ENDDO
DO II=1,N2+1
JODD=2+*TII-1
JEVEN=2*II
P (JODD) =REAL {PCOMPLEX {II))
P (JEVEN) =IMAG (PCOMPLEX (II})

ENDDO
CALL AFFT (P,N,-1,INV,S,IFERR)
Do I1I=1,N
WRITE(8) P(II}
ENDDO

DO II=1,JJ2
PCOMPLEX1{II}=0.0
ENDDO
DO II=JJ3,N2+1
PCOMPLEX1 (II)=0.0
ENDDO
DO II=1,N2+1
JODD=2*1II-1
JEVEN=2*ITI
P (JODD) =REAL (PCOMPLEX1 (II})
P (JEVEN) =IMAG (PCOMPLEX1 {II})
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40
50

60
61

ENDDO
CALL AFFT (P,N,-1,INV,S,IFERR)
DO II=1,N :
WRITE(9) P{II}
ENDDO
ENDIF

IF {I .EQ. 2} THEN
K2=K-262144
IF (K2 .GT. 262144) THEN
K2=262144 '
N=262144
GO TO 50
ENDIF
DO 40 M=7,20
N=2**M
IF (N .LT. K2) GO TO 40
GO TO 50
CONTINUE
CONTINUE
N11=N10+N+1 .
IF (K2 .EQ. N) THEN
DO III=1,N
READ (4,30) P(III)
ENDDO
GO TO 61
ENDIF
DO III=1,K2
READ(4,30) P(III)
ENDDO
DO 60 II=K2+1,N
P{II)=0.0
CONTINUE
CALL AFFT (P,N,1,INV,S,IFERR)
N2=N/2
DO II=1,N2+l
FREQ(II}={II-1)/(N*DTIME)
X=1.5*N*DTIME+1.0
X1=4.0*N*DTIME+1.0
X2=8.0*N*DTIME+1.0
X3=15.0*N*DTIME+1.0
JJI=INT{X)
JJ1=INT (X1}
JJ2=INT (X2}
JJI3=INT (X3)
JODD=2*II-1
JEVEN=2*I1
PCOMPLEX (II)=DCMPLX (P (JODD} , P {JEVEN) )
PCOMPLEX1 (II)=DCMPLX (P (JODD) , P (JEVEN) )
ENDDO
DO II=1,JJ
PCOMPLEX (TI)=0.0
ENDDO
DO II=JJ1,N2+1
PCOMPLEX (II)=0.0
ENDDO
DO II=1,N2+1
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200
210

220
230

JODD=2+*1I-1

JEVEN=2*IT

P {JODD}=REAL {(PCOMPLEX (I1})

P (JEVEN) =IMAG (PCOMPLEX {II))
ENDDO

CALL AFFT (P,N,-1,INV,S,IFERR}

DO II=1,N
WRITE(8) P(II)
ENDDO

DO II=1,JJ2
PCOMPLEX1 {II}=0.0
ENDDO
DO II=JJ3,N2+1
PCOMPLEX1 (II)=0.0
ENDDO '
DO II=1,N2+1
JODD=2*II-1
JEVEN=2*II
P (JODD) =REATL (PCOMPLEX1 {II})

P (JEVEN) =IMAG {PCOMPLEX1 (ITI)}

ENDDO
CALL AFFT (P,N,-1,INV,S,IFERR)
DO II=1,N
WRITE(9) P(II}
ENDDO
ENDIF

IF (I .EQ. 3) THEN
K3=K-K2-262144
DO 200 M=7,20

N=2%*M
IF (N .LT. K3) GO TO 200
GO TO 210
CONTINUE
CONTINUE
IF (K3 .EQ. N) THEN
DO III=1,N
READ (4,30) P{III)
ENDDO
GO TO 230
ENDIF

DO III=1,K3
READ (4,30) P(III)
ENDDO
DO 220 II=K3+1,N
P(II)=0.0
CONTINUE
CONTINUE
N12=N11+N+1
CALL AFFT (P,N,1,INV,S,IFERR)
N2=N/2
DO II=1,N2+1
FREQ(II}=(II-1)/(N*DTIME)
X=1.5*N*DTIME+1.0
X1=4.0*N*DTIME+1.0
X2=8.0*N*DTIME+1.0
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500
501

600

X3=15.0*N*DTIME+1.0
JJ=INT (X}

JJ1=INT {X1)

JJ2=INT (X2} -

JI3=INT (X3)
JODD=2*II-1

JEVEN=2*T11I

PCOMPLEX (II)=DCMPLX (P (JODD), P {(JEVEN))
PCOMPLEX1 (II} =DCMPLX (P {JODD) , P(JEVEN) )

ENDDO
DO II=1,JF
PCOMPLEX (II}=0.0"
ENDDO
DO II=JJ1,N2+1
PCOMPLEX {(II)=0.0
ENDDO '
DO ITI=1,N2+1
JODD=2*II-1
JEVEN=2*II
P {JODD)} =REAL { PCOMPLEX {II})
P (JEVEN) =IMAG {PCOMPLEX (II)})

ENDDO
CALL, AFFT (P,N,-1,INV,S,IFERR)
DO II=1,N
WRITE(8) P(II)
ENDDO

DO II=1,JJ2
PCOMPLEX1(II)=0.0
ENDDO
DO IT=JF3,N2+1
PCOMPLEX1 (II)=0.0
ENDDO
DO II=1,N2+1
JODD=2*ITI-1
JEVEN=2*II
P (JODD) =REAL {PCOMPLEX1 (II))
P (JEVEN) =IMAG (PCOMPLEX1 (II)}
ENDDO
CALL AFFT (P,N,-1,INV,S, IFERR)
DO II=1,N
WRITE(S) P(II)
ENDDO
ENDIF
CONTINUE
CONTINUE
REWIND (8)
REWIND (5}
REWIND (8}
WRITE {(6,'{A}') ! MP STD (1)
J2=INT({K/2112)*2112
J=1
I=1
X=0.0
X3=0.0
SUMX=0.0
SUMX1=0.0
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605

€10

620
30
80

READ{8) P(I)

READ (3} P1(I}
SUMX=SUMX+P (1)
X=X+P(I)*x*2
SUMX1=SUMX1+P1(I)
X3=X3+P1(I)**2
J1=J%2112

IF (I .EQ. J1) GOTO €10
I=I+1

GOTO 605
XMEAN=SUMX/2112.0
XMEANS=XMEAN#*+2
XMEAN1=SUMX1/2112.0
XMEANS1=XMEAN1**2 -
VAR1= (X-2112+*XMEANS) / (2112-1)

VARZ2= (X3-2112*XMEANS1) /{2112-1)

DLI=SQRT{{VAR1+VAR2*14.0))

X1=J/10.0

X2=X1-0.1

WRITE(6,620) X2,' - *,X1l, DLI

J=J+1 '

IF (I .LT. J2) GOTO 600

FORMAT (F4.1,A,F4.1,F10.5)

FORMAT ({F12.9)

FORMAT (3(F15.6}}

END

SUBROUTINE AFFT{A,N,KEY,INV,S, IFERR)

FAST FOURIER TRANSFORM OF REAL ARRAY (RADIX-2}

REQUIRES SUBROUTINES FFT,RFFT,RFSN

CODED BY JOHN LYSMER - FEBRUARY 1574 (VERSION 1.29.75)

INPUT VARIAELES (WHEN KEY=1)

A{J) = REAL ARRAY CONTAINING INPUT FUNCTION - TIME DOMAIN
MINIMUM DIMENSION = N+4
N = LENGT¥ OF A(J) - MUST BE POWER OF 2 - MUST BE .GE. 8
KEY = 1l INDICATES FORWARD TRANSFORM
-1 INDICATES INVERSE TRANSFORM
INV(J} = SCRATCH ARRAY - MINIMUM DIMENSION = N/8+1
s(J) = SCRATCH ARRAY - MINIMUM DIMENSION = N/8+1

OUTPUT VARIABLES (WHEN KEY=1})
A (K} = FOURIER TRANSFCRM OF A(J) ABOVE - FREQUENCY DOMAIN
A(2*J+1) CONTAINS THE REAL PARTS, AND
A(2*J+2) CONTAINS THE IMAGINARY PARTS OF
THE COMFPLEX AMPLITUDES OF THE FOURIER EXPANSION
A(T) = SUM{REAL PART OF (AMPLITUDE*EXP (I*OMEGA{J)*T)))
WHERE J RUNS FROM ZERO TO N/2
IFERR = 0 INDICATES NORMAL RETURN
= 1 INDICATES ERROR RETURN

WHEN KEY = -1 THE A(J) -DESCRIPTIONS UNDER INPUT AND OUTPUT
VARIABLES SHOULD BE INTERCHANGED
IN BOTH CASES N REMAINS THE NUMBER OF PQINTS IN THE TIME DOMAIN

RERL*8 A,INV,S
IMPLICIT DQUELE PRECISION (A-H,0-Z)
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DIMENSION A{l),INV(1),5(1)

C
C CHECK N AND COMPUTE M
C -
IF(N.LT.1) GO TO 2
IFERR=0
I=N
M=0
1 J=I
I=1/2
IF(J.NE.2*I) GO TO 2
IF(I.EQ.1) GO TC 3
M=M+1
GO TO 1
2 IFERR=1
PRINT 1000,N
RETURN
3 IF(M.LT.2) GO TO 2
C
C FORWARD TRANSFORM FOR N.GE.8
C
IF{KEY.EQ.-1}) GO TO 5
CALL RFFT{A,M,INV,S,IFERR, 1)
RETURN
C
C INVERSE TRANSFORM FOR N.GE.S8
C
S CALL RFSN(A,M, INV,S,IFERR, -1}
RETURN
C .
1000 FORMAT(3HON=,I5,25H ILLEGAL ARGUMENT TO AFFT)
END

SUBRQUTINE FFT (A,M,INV,S,IFSET,IFERR}
IMPLICIT DOUBLE PRECISION (A-H,0-Z)
c REAL*E A,S,W,W2,W3
DIMENSION A(1},INV(1},S(1),N(3),M(3) ,NP(3} ,W(2),W2(2),W3(2)}
EQUIVALENCE (N1,N(1)), (N2,N(2}), (N3,N(3))
M1=M(1)
M2=M(2)
M3=M(3)
MTT=M1-2
MT=MAX0 (2,MTT)
NT=2**MT
10 IF (IABS(IFSET)-1) 610,610,20
610  MT=MAXO(M{l},M(2),M(3)}-2
MT=MAX0 (2, MT)
IF {(MT-20) 630,630,620
620 IFERR=1
GO TO 600
630  IFERR=0
NT=2**MT
NTV2=NT/2
THETA=,7853981634
JSTEP=NT
JDIF=NTV2
S (JDIF) =SIN (THETA)
DO 660 L=2,MT
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THETA=THETA/2.

JSTEP2=JSTEP

JSTEP=JDIF

JDIF=JSTEP/2

S(JDIF)}=SIN (THETA)

JC1=NT-JDIF

5 (JC1)=COS (THETA)

JLAST=NT-JSTEP2

IF (JLAST-JSTEP} 660,640,640
640 DO 650 J=JSTEP, JLAST,JSTEP

JC=NT-J

JD=J+JDIF .
650 S(JD} =8 (J) *S(JC1) +S (JDIF) *S{JC}
660 CONTINUE

c

C SET UP INV(J) TABLE
MTLEXP=NTV2
LM1EXP=1
INV(1l)=0

Do 680 L=1,MT
INV(LM1EXP+1) =MTLEXP
DO 670 J=2,LMLEXP
JJ=J+LM1EXP
670 INV{JJ)=INV{J} +MTLEXP
MTLEXP=MTLEXP/2
680 LM1EXP=LM1EXP*2
IF (IFSET) 20,600,220
20 MTT=MAXO (M(1),M(2),M(3))-2
ROOT2=SORT (2.)
IF (MTT-MT) 40,40,30
30 IFERR=1
PRINT 1000
STOP
1000 FORMAT(31H --- ERROR IN FOURIER TRANSFORM )
40 IFERR=0
C M1=M(1)
C M2=M({2)
C M3=M({3)
Nl=2**M1
N2=2+*M2
N3=2+**M3
IF (IFSET) 50,50,70
50 NX=N1*N2*N3
FN=NX
DO 60 I=1,NX
A(2%I-1)=RA(2*%I-1)/FN
60 A{2*I)=-A(2*I)/FN
70 NP{1l)=N1%*2
NP(2)=NP{1l}*N2
NP {3} =NP{2) *N3
DO 330 ID=1,3
IL=NP(3)~NP (ID}
IL1=IL+1
MI=M{ID)
IF {MI) 330,330,80
IDIF=NP (ID)}
KBIT=NP (ID}

80



20

100

110

120

130

140

150

MEV=2* (MI/2}

IF (MI-MEV) 120,120,590
KBIT=KBIT/2
KL=KBIT-2

DO 100 I=1,IL1,IDIF
KLAST=KL+T

DO 100 K=I,KLAST,2
KD=K+KBIT

T=A (KD)

A(KD)=A(K)-T
A{K)=RA(K)+T
T=A(KD+1)
A{KD+1l)=A(K+1}-T
B{K+1)=A(K+1)+T

IF (MI-1) 330,330,110
LFIRST=3

JLAST=1

GO TO 130

LFIRST=2

JLAST=0

DO 320 L=LFIRST,MI,2
JIJDIF=KBIT
KBIT=KBIT/4
KL=KBIT-2

DO 140 I=1,IL1,IDIF
KLAST=I+KL

DO 140 K=I,KLAST,2
K1=K+KBIT
K2=K1+KBIT
K3=K2+FKBIT

" T=A(K2)

A({K2)=A(K)-T
A{K}=RA{K)+T
T=A(K2+1)
AB(K2+1)=A{K+1)-T
A(K+1)=A(K+1)+T
T=A{K3)
A{K3}=A(K1)}-T
A{(Kl)=A(K1}+T

=A (K3+1}
A{K3+1)=A(K1+1)-T
A{K1l+1l)=A{K1+1)+T
T=A (K1)
A{Kl)=A(K)-T
A(K)=A(K)+T
T=A{K1l+1)
A(Kl+1)=A(K+1)-T
A(K+1l)=A{K+1}+T

=-A(K3+1)}
T=A(K3)
A(K3)=A(K2})-R
A(K2)=A{K2}+R
AB(K3+1)=A(K2+1)-T
AB(K2+1)=A(K2+1)+T
IF {JLAST) 310,310,150
JI=JJDIF+1
ILAST=IL+JJ
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DO 160 I=JJ,ILAST,IDIF
KLAST=KL+1I
DO 160 K=I,KLAST,2
Kl=K+KBIT
K2=K1+KBIT
K3=K2+KBIT
=-A{K2+1)
T=h{K2)
A(K2)=A(K)-R
A(K)=A(K)+R
A{K2+1)=A(K+1)-T
A(K+1)=A({K+1)}+T
AWR=A (K1) -A(K1+1}
AWI=A(K1+1)+A (K1)
=-A{K3)-A{K3+1)
T=A(K3})-A(K3+1)
A (K3)={(AWR~R) /ROOT2
A(K3+1)={AWI-T) /ROOT2
A(K1l)={AWR+R)} /ROOT2
A{Kl+1l)={(AWI+T) /ROOT2
T=A{K1l)
A(K1l)=A(K)-T
A(K)=A(K)+T
T=A{Kl+1)
A{Kl1+1)=A(K+1)-T
A(K+1)=A(K+1)+T
=-A{K3+1)
T=A{K3)
A{K3)=A(K2)-R
A{K2})=A(K2)+R
A(K3+1)=A({K241)-T
160 A{K2+41)=A(K2+1)+T
IF (JLaST-1) 310,310,170
170 JJ=JJ+JIDIF
DO 300 J=2,JLAST
I=INV{J+1)
IC=NT-I
W(l)=S{1IC)
wW{2)=8(I}
I2=2+*1
I2C=NT-I2
IF {I2C) 200,190,180
180 W2 (1)=8{I2C)
W2{2)=5(1I2)
GO TO 210
150 W2 (1)=0.
W2(2)=1.
GO TO 210
200 I2CC=I2C+NT
I2C=-I2C
W2 (1l)=-S(I2C}
W2 (2}=85{(I2CC}
210 I3=I+1I2
I3C=NT-I3
IF {I3C) 240,230,220
220 W3 (1) =8(I3C)
W3{2)=8(I3)
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230

240

250

260

270

280

290
300
310
320
330

GO TO 280
W3({1)=0.
W3{2)=1.
GO TO 280

I3CC=I3C+NT

IF (I3CC) 270,260,250
I3C=-I3C
W3 (1)=-8(I3C)
W3 (2)=5(I3CC)
GO TO 280
W3(1l})=-1.
W3(2)=0,
GO TO 280

I3CCC=NT+I3CC

I3CC=-13CC
W3{1)=-5(I3CCC)
W3{2)=-8({I3CC)

ILAST=IL+JJ
DO 290 I=JJ,ILAST,IDIF
KLAST=KL+I
DO 290 K=I,KLAST,2
K1=K+KBIT
K2=K1+KBIT
K3=K2+KBIT
R=A{K2)*W2 (1) -A(K2+1) *W2(2)
T=A{K2) *W2 (2) +A{K2+1) *W2 (1)
A(K2})=A{(K)-R
A(K)=A(K)+R
A(K2+1)}=A(X+1)~T
A(K+1)=A(K+1)+T
R=A (K3} *W3 (1) -A(K3+1)*W3{2)
T=A(K3)*W3 (2} +A (K3+1) *W3 (1)
AWR=A{K1) *W{1) -A(K1+1) *W(2)
AWI=A{K1)*W{2)+A(K1+1}*W({1)
A({K3)=AWR-R
A{K3+1)=AWI-T
A (K1) =AWR+R
A(K1+1)=AWI+T
T=A{K1)
A(KL)=A(K)-T
A(K)=A(K)+T
T=A(K1+1)
A{K1+1)=A(K+1}-T
A(K+1)=A{K+1}+T

=-A{K3+1)
T=A(K3)
A({K3)=A{K2)-R
A(K2)=A{K2)+R
A(K3+1)=A{K2+1)-T
A(K2+1)=A{K2+1)+T
JI=JJIDIF+JJ
JLAST=4*JLAST+3

CONTINUE

CONTINUE
NTSQ=NT*NT
M3MT=M3~-MT

IF (M3MT) 350,340,340
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340

350

360

370

380

390

400

410

420

430

440
450

460

470
480

490

IGO3=1
N3VNT=N3/NT

MINN3=NT

GO TO 360

IG03=2

N3VNT=1

NTVN3=NT/N3

MINN3=N3

JJID3=NTSQ/N3

M2MT=M2 -MT

IF (M2MT) 380,370,370
IG02=1 '
N2VNT=N2/NT

MINN2=NT

GO TO 390

IG02=2

N2VNT=1

NTVNZ=NT /N2

MINN2=N2

JJD2=NTSQ/N2
M1MT=M1-MT

IF (M1MT) 410,400,400
IG01=1

N1VNT=N1/NT

MINN1=NT

GO TO 420

IGO1=2

N1VNT=1

NTVN1=NT/N1

MINN1=N1

JJD1=NTSQ/N1

JJ3=1

J=1

DO 570 JPP3=1,N3VNT
IPP3=INV(JJ3)

PO 560 JP3=1,MINN3

GO TO {(430,440), IGO3
IP3=INV (JP3) *N3VNT

" GO TO 450

IP3=INV(JP3) /NTVN3
I3=(IPP3+IP3) *N2
JJ2=1

DO 560 JPP2=1,N2VNT
IPP2=INV(JJ2)+I3

DO 550 JP2=1,MINN2
GO TO (460,470}, IGO2
IP2=INV{JP2) *N2VNT
GO TO 480
IP2=INV{JP2} /NTVN2
I2=(IPP2+IP2)*N1
JJ1=1

DO 550 JPPl=1,N1VNT
IPP1=INV (JJ1)+I2

DO 540 JPl=1,MINN1
GO TO (490,500), IGO0l
IP1=INV{JPl) *N1VNT
GO TO 510
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500
510

520

530
540
550
560
570

580

590
600

10

aaooaon

30

0N

IP1=INV(JP1} /NTVN1

I=2* (IPP1+IP1) +1

IF (J-I) 520,530,530

T=A(I) .

A{I)=A(J)

A(J)=T

T=h (I+1)

B(I+1)=A(J+1)

A(J+1)=T

CONTINUE

J=J+2

JJ1=JJ1+JID1

JJ2=JJ32+JJD2

JJI3=JJ3+JJD3

iF {IFSET) 580,600,600

DO 590 I=1,NX '
A(2*I)=-A({2*I)

RETURN

END _

SUBROUTINE RFFT (A,M,INV,S,IFERR, IFSET)
IMPLICIT DOUBLE PRECISION (A-H,0-%)
REAL*8 A,S

DIMENSION A{1), L(3), INV{(1l}, S(1)
IFSET=1

L{1)=M

L{2)=0

L{3}=0

NTOT=2**M

NTOT2=2*NTOT

FN=NTOT

DO 10 I=2,NTOT2,2

A(I)=-A(I)

DO 20 I=1,NTOT2

A(I)=A(I)/FN

CALL FFT (A,L,INV,S, IFSET, IFERR)

MOVE LAST HALF QOF A({J)S DOWN ONE SLOT AND ADD A(N} AT BOTTOM TO
GIVE ARRAY FOR Al1PRIME AND AZPRIME CALCULATION

DO 30 I=1,NTOT,2
JO=NTOT2+2~-1T
A(J0O)=A{J0-2)
A(J0+1)=A(J0-1)
A{(NTOT2+3)=A (1}
A (NTOT2+4)=A(2)

CALCULATE A1PRIMES AND STORE IN FIRST N SLOTS
CALCULATE A2PRIMES AND STORE IN SECOND N SLOTS IN REVERSE ORDER
KO=NTOT+1

DO 40 I=1,K0,2

K1=NTOT2-I+4

APIRE=.5* (A{I)+A{K1))
AP2RE=-.5* (A (I+1)+A(K1+1))
AP1IM=.5*%(-A(I+1)+A(K1+1))

AP2IM=-.5* (A(I)-A(Kl))

A(I)=API1RE

A(I+1}=AP1lIM
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40

60

70

70

A{K1)=AP2RE
A{Kl+1l)=AP2IM
NTO=NTOT/ 2
NT=NTO+1
DEL=3. 1415927/FLOAT(NTOT)
S5=SIN (DEL}
SC=CO0S (DEL}
SI=0.0
CO=1.0

COMPUTE C({J}S FOR J=0 THRU J=N

DO 50 I=1,NT
K6=NTOT2-2*145
AP2RE=A (K6) *CO+A (K6+1) *S1
AP2IM=-A (K6) *SI+A (K6+1) *CO
CIRE=.5* {A(2*I-1)+AP2RE)
CIIM=.5*{A(2*I)+AP2IM)
CNIRE=.5* (A(2*I-1) -AP2RE)
CNIIM=.5*% (A{2*I)-AP2IM)
A{2*I-1)=CIRE

A{2*I)=CIIM

A{K6) =CNIRE
A(KE6+1)=-CNIIM

SIS=SI

SI=SI*SC+CO*SS
CO=CO*SC-SIS*SS

SHIFT C(J)S FOR J=N/2+1 TO J=N UP ONE SLOT

DO 60 I=1,NTOT,Z2
K8=NTOT+4+1I
A(K8-2)=hA(KS8)
A({K8-1)=A(K8+1)
DO 70 I=3,NTOT2,2
A(I)=2.*A(I)
A(I+1l)= 2.*A(I+1)
RETURN

END

SUBROUTINE RFSN {(A,M,INV,S,IFERR, IFSET)
IMPLICIT DOUBLE PRECISION (A-H,0-Z)

REAL*8 A,S

DIMENSION A(l),L{3),INV(1},5(1)

L{1)=M

L{2)=0

L{3}=0

NTOT=2**M
IFSET=-1
NTOT2=NTOT+NTOT
NN=NTOT2+2

A (NN+2) =A {NN)
A(NN+1)=A{NN-1)
FN=NTOT
NTOT3=NTOTZ+4

DO 70 I=3,NTOTZ,2
A(I)=0.5% A(I)
A(I+1l)= .S5*A(I+1)
DO 60 I=1,NTOT,2
K8=NTOT2+2-I
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A{(K8)= A(KB-2)

60 A(KB+1)=A(KB-1)
NTO=NTOT/ 2
NT=NTC+1
DEL=3.14159265/FN
§8= SIN(DEL}
SC= C0S (DEL}
SI=0.
CO =1.0
DO 50 I=i,NT
K6=NTOT2-2*I+5
CIRE= A(2*I-1) + A(K6)
CIIM=A(2*%I)-A{K6+1)
CNIRE= (-SI* (A{2*I)+A{K6+1))+CO* (A(2*I-1)-A(KE)}))
IF(SI}62,61,62 _ ,

62 CNIIM={A{2*I-1)-A(K6)-CO*CNIRE)/SI
GO TO 63

61 CNIIM=0O.

63 A{2*I-1)=CIRE
A{2*I)=CIIM
A (K6)=CNIRE
A(K6+1)=CNIIM
SIS=S1
SI=SI*SC+CO*SS

50 CO=CO*SC-SI5*SS
KO=NTOT+1
DO 40 I=1,K0,2
K1=NTOT2-I+4
AP1RE=A{I)-A(Ki+1)
AP2RE=- (A (I+1}+A (K1)}
AP1IM=A(I)+A (Ki1+1)
AP2IM=A(I+1)-A{K1)
A{I)=AP1RE
A{I+1)=AP2RE
A(K1)=AP1IM

40 A{K1l+1)=AP2IM
NTOP=NTOT2+2
NT00=NTOT+1
A(1)=A{NTOT2+3)
A(2)=A(NTOT2+4}

21 DO 52 I=NT0O,NTOP,2
A{I})=A(I+2)

52 A(I+1}=A{I+3)
CALL FFT(A,L,INV,S,IFSET, IFERR)
DO 20 I=1,NTOT2

20 A{I)=A(I)*FN
DO 10 I=2,NTOT2,2

10 A(I)=-A(I)
RETURN
END

258
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