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WBEB
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48.1
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S.L.
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22.5
9
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CT

ORANGE VILLAGE

C.B. = S 64°14'43" E

C = 1,546.21'

E  = 52.88'

L  = 1,550.94'

T  = 780.24'

R  = 5,729.58'

Dc = 01°00'00"

Δ  = 15°30'34"
P.I. = Sta. 741+10.66
CURVE DATA

C.B. = S 41°12'21" E
C = 3,020.82'
E  = 210.10'
L  = 3,056.94'
T  = 1,565.79'
R  = 5,729.58'
Dc = 01°00'00"
Δ  = 30°34'10" RT
P.I. = Sta. 787+02.05
CURVE DATA

C.B. = S 41°12'21" E
C = 3,020.82'
E  = 210.10'
L  = 3,056.94'
T  = 1,565.79'
R  = 5,729.58'
Dc = 01°00'00"
Δ  = 30°34'10" RT
P.I. = Sta. 787+02.05
CURVE DATA

C.B. = S 64°14'43" E
C = 1,546.21'
E  = 52.88'
L  = 1,550.94'
T  = 780.24'
R  = 5,729.58'
Dc = 01°00'00"
Δ  = 15°30'34"
P.I. = Sta. 741+10.66
CURVE DATA
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STRUCTURE NO. 
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Ramp 1
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Ramp 4
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C.B. = S 40° 15' 01" E

C = 4,254.08'

E  = 275.96'

L  = 4,298.75'

T  = 2,195.34'

R  = 8,594.37'

Dc = 00°00'00"

Δ  = 28°39'30" LT
P.I. = Sta. 846+55.34
CURVE DATA

C.B. 2 = S 89° 11' 57" W
C.B. = S 73° 31' 24" E
C.B. 1 = S 56° 14' 46" E
C1 = C2 = 399.86'
C = 1,104.54'
Es = 134.32'
Ts = 987.58'
Lc = 1,115.52'
Δc = 27° 53' 17" LT
p = 2.91'
k = 199.95'
y = 11.63'
x = 399.70'
ST = 133.43'
LT = 266.77'
θs = 5° 00' 00"
Ls = 400.00'
R  = 2,291.83'
Dc = 02°30'00"
Δ  = 37°53'17" LT
P.I. = Sta. 918+15.43
CURVE DATA
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4'-0" 12'-0" 12'-0" 10'-0"4'-0"12'-0"12'-0"10'-0"

60'-0"

2'

|

2'

8:1 8:1
8:1

0.04 0.016 0.016 0.04 0.04 0.016 0.016 0.04

NORMAL SECTION, US-422 MAINLINE
E D B AC C EDBA CC FJ

2'

4'-0"Varies

2'

6

5

2'

6

5

G

3'`

2'

  Underdrain

  Item 407 - Non-Tracking Tack Coat

  Item 618 - Rumble Strips, Shoulder (Asphalt Concrete), As Per Plan

  Item 209 - Linear Grading, As Per Plan

Proposed LegendExisting Legend

  Item 254 - Pavement Planing, Asphalt Concrete, As Per Plan, 1.5" `4" Asphalt Concrete Overlay

  9" Reinforced Concrete Base

  Bituminous Aggregate Base

  Aggregate Base or Subbase

  Guardrail, Type 5

  Asphalt Under Guardrail

  Curb

  Concrete Median

  Guardrail

  Item 442 - Asphalt Concrete Surface Course, 12.5MM, Type A (446), As Per Plan, PG76-22M, 1.5"

  Item 442 - Asphalt Concrete Surface Course, 12.5MM, Type A (447), As Per Plan, PG76-22M, 1.5"

  Item 617 - Compacted Aggregate, As Per Plan

1 2 3 1 2 3

5'-0"

0.0416

10'-0"

RUMBLE STRIP DETAIL

*

from SCD BP-9.1

or greater, modify offset

* For shoulder widths 10'-0"

MAINLINE

PAVEMENT

65

G

16'-0"3'-0" 6'-0" 17'-0" Varies

3'-0" to 10'-0"

17'-0" 6'-0"6'-0"

0.0160.04 0.04

\ Ramp

TYPICAL TW0-WAY RAMP NORMAL SECTIONRAMP NORMAL SECTION

IE EH HBC D AED CBC

A

2'2'

6

5

6

5

C

2'2'

Varies VariesVaries Varies

Ramps 2, 3, 4, 6, 7, and 10

(Superelevated Section Not Shown)

Ramps 8 and 10

Ramps 3 and 5

(Superelevated Section Not Shown)

6

5

6

5

421 421

17'-0" 6'-0"

0.016 0.04

TYPICAL SINGLE CURBED RAMP NORMAL SECTION

Ramps 3 and 10

E CDH B A

2'

6

5

421

STA. 724+48.12 to Sta. 954+64.47

1 2 3 or 4

A B D

Typical Overlay Detail
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SHEET NUM. PART.

ITEM

ITEM GRAND

UNIT DESCRIPTION
SHEET NO.

SEE 

6-9 10-13 17-18 19-20 01/STR/PV EXT TOTAL

ROADWAY

497 497 209 60201 497 STA LINEAR GRADING, AS PER PLAN

EROSION CONTROL

1,000 1,000 832 30000 1,000 EACH EROSION CONTROL

PAVEMENT

4,904 4,904 251 01001 4,904 SY PARTIAL DEPTH PAVEMENT REPAIR (441), AS PER PLAN A 8

4,414 4,414 251 01001 4,414 SY PARTIAL DEPTH PAVEMENT REPAIR (441), AS PER PLAN B 8

118,183 118,183 118,183 254 01000 118,183 SY PAVEMENT PLANING, ASPHALT CONCRETE, 1.5"

102,497 102,497 102,497 254 01001 102,497 SY PAVEMENT PLANING, ASPHALT CONCRETE, AS PER PLAN, 1.5" 8

18,760 18,760 18,760 407 20000 18,760 GAL NON-TRACKING TACK COAT

6,326 6,326 6,326 442 00100 6,326 CY ANTI-SEGREGATION EQUIPMENT

601 601 601 442 10001 601 CY ASPHALT CONCRETE SURFACE COURSE, 12.5 MM, TYPE A (446), AS PER PLAN, PG76-22M, 1.5" 8

8,628 8,628 8,628 442 10301 8,628 CY ASPHALT CONCRETE SURFACE COURSE, 12.5 MM, TYPE A (447), AS PER PLAN, PG76-22M, 1.5" 8

155 155 617 10101 155 CY COMPACTED AGGREGATE, AS PER PLAN

14.6 14.6 618 40601 14.6 MILE RUMBLE STRIPS, SHOULDER (ASPHALT CONCRETE), AS PER PLAN 6

LS LS SPECIAL 69098400 LS PAVER MOUNTED THERMAL PROFILING SP400

27.68 27.68 27.68 850 10010 27.68 MILE GROOVING FOR 6" RECESSED PAVEMENT MARKING, (ASPHALT)

8,899 8,899 8,899 850 10130 8,899 FT GROOVING FOR 12" RECESSED PAVEMENT MARKING, (ASPHALT)

2.11 2.11 2.11 850 20010 2.11 MILE GROOVING FOR 6" RECESSED PAVEMENT MARKING, (CONCRETE)

373 373 373 850 20130 373 FT GROOVING FOR 12" RECESSED PAVEMENT MARKING, (CONCRETE)

TRAFFIC CONTROL

678 678 678 621 00100 678 EACH RPM (WHITE)

233 233 233 621 00100 233 EACH RPM (WHITE/RED)

78 78 78 621 00100 78 EACH RPM (YELLOW/RED)

742 742 621 54000 742 EACH RAISED PAVEMENT MARKER REMOVED

300 300 630 97800 300 SF SIGNING, MISC.: ADDITIONAL SIGNS, GROUND MOUNTED, AS DIRECTED BY THE ENGINEER

109 109 109 646 10400 109 FT STOP LINE

334 334 334 646 10510 334 FT CROSSWALK LINE, 12"

54 54 54 646 10620 54 FT CHEVRON MARKING

34 34 34 646 20300 34 EACH LANE ARROW

19.82 19.82 19.82 807 12010 19.82 MILE WET REFLECTIVE EPOXY PAVEMENT MARKING, EDGE LINE, 6"

8.74 8.74 8.74 807 12110 8.74 MILE WET REFLECTIVE EPOXY PAVEMENT MARKING, LANE LINE, 6"

8,990 8,990 8,990 807 12310 8,990 FT WET REFLECTIVE EPOXY PAVEMENT MARKING, CHANNELIZING LINE, 12"

6,543 6,543 6,543 807 12410 6,543 FT WET REFLECTIVE EPOXY PAVEMENT MARKING, DOTTED LINE, 6"

TRAFFIC SIGNALS

6 6 632 26501 6 EACH DETECTOR LOOP, AS PER PLAN 9
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SHEET NUM. PART.

ITEM

ITEM GRAND

UNIT DESCRIPTION
SHEET NO.

SEE 

6-9 10-13 17-18 19-20 01/STR/PV EXT TOTAL

MAINTENANCE OF TRAFFIC

100 100 614 11110 100 HOUR LAW ENFORCEMENT OFFICER WITH PATROL CAR FOR ASSISTANCE

15 15 614 12484 15 EACH WORK ZONE INCREASED PENALTIES SIGN

100 100 614 13001 100 CY ASPHALT CONCRETE FOR MAINTAINING TRAFFIC, AS PER PLAN 11

54 54 614 18601 54 SNMT PORTABLE CHANGEABLE MESSAGE SIGN, AS PER PLAN 12

8.74 8.74 614 20110 8.74 MILE WORK ZONE LANE LINE, CLASS I, 6", 642 PAINT

8.74 8.74 614 20560 8.74 MILE WORK ZONE LANE LINE, CLASS III, 6", 642 PAINT

19.8 19.8 614 22110 19.8 MILE WORK ZONE EDGE LINE, CLASS I, 6", 642 PAINT

19.8 19.8 614 22360 19.8 MILE WORK ZONE EDGE LINE, CLASS III, 6", 642 PAINT

8,990 8,990 614 23210 8,990 FT WORK ZONE CHANNELIZING LINE, CLASS I, 12", 642 PAINT

8,990 8,990 614 23690 8,990 FT WORK ZONE CHANNELIZING LINE, CLASS III, 12", 642 PAINT

6,543 6,543 614 24202 6,543 FT WORK ZONE DOTTED LINE, CLASS I, 6", 642 PAINT

6,543 6,543 614 24612 6,543 FT WORK ZONE DOTTED LINE, CLASS III, 6", 642 PAINT

109 109 614 26200 109 FT WORK ZONE STOP LINE, CLASS I, 642 PAINT

109 109 614 26610 109 FT WORK ZONE STOP LINE, CLASS III, 642 PAINT

334 334 614 27050 334 FT WORK ZONE CROSSWALK LINE, CLASS I, 12", 642 PAINT

334 334 614 27250 334 FT WORK ZONE CROSSWALK LINE, CLASS III, 12", 642 PAINT

34 34 614 30200 34 EACH WORK ZONE ARROW, CLASS I, 642 PAINT

34 34 614 30650 34 EACH WORK ZONE ARROW, CLASS III, 642 PAINT

INCIDENTALS

LS 108 30000 LS CPM PROGRESS SCHEDULE SHORT DURATION PROJECTS PN105

LS 614 11000 LS MAINTAINING TRAFFIC

6 6 619 16011 6 MNTH FIELD OFFICE, TYPE B, AS PER PLAN 6

LS LS 623 10000 LS CONSTRUCTION LAYOUT STAKES AND SURVEYING

LS LS 624 10000 LS MOBILIZATION

45 45 808 18700 45 SNMT DIGITAL SPEED LIMIT (DSL) SIGN ASSEMBLY

4,392 4,392 872 10000 4,392 FT VOID REDUCING ASPHALT MEMBRANE (VRAM)
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FT. FT. FT. FT. SY SY GAL CY CY CY FT

I.R. 422 Eastbound

724+58.90 724+80.84 21.94 CADD AREA 143 143 12 4 6

724+80.84 728+72.15 391.31 77.2 57.15 67.2 2921 2921 248 96 122

728+72.15 733+30.42 458.27 57.15 48 52.6 2677 2677 228 82 112

728+72.15 738+32.69 960.54 48 38 43.0 4589 4589 390 129 192

738+32.69 764+08.06 2575.37 38 38 38.0 10874 10874 924 286 454

BRIDGE CUY-422-1468

767+00.59 832+14.71 6514.12 38 38 38.0 27504 27504 2338 724 1146

BRIDGE CUY-422-1597

834+45.91 835+54.42 108.51 41.17 50.00 45.6 550 550 47 16 23

835+54.42 840+51.12 496.70 50.00 54.00 52.0 2870 2870 244 87 120

840+51.12 842+86.89 235.77 54.00 80.30 67.2 1759 1759 150 58 74

842+86.89 847+50.66 463.77 38.00 38.00 38.0 1958 1958 166 52 82

BRIDGE CUY-422-1627

850+29.86 858+40.43 810.57 38.00 38.00 38.0 3422 3422 291 90 143

858+40.43 861+59.08 318.65 74 65 69.5 2461 2461 209 82 103

861+59.08 862+96.50 137.42 65 61.48 63.2 966 966 82 31 41

862+96.50 867+59.03 462.53 61.48 50 55.7 2865 2865 244 89 120

867+59.03 871+48.10 389.07 50 38 44.0 1902 1902 162 54 80

871+48.10 924+85.11 5337.01 38 38 38.0 22534 22534 1915 593 939

924+85.11 925+81.04 95.93 38 50 44.0 469 469 40 13 20

925+81.04 929+76.45 395.41 50 50 50.0 2197 2197 187 66 92

929+76.45 930+97.53 121.08 50 53.26 51.6 695 695 59 21 29

930+97.53 933+14.69 217.16 53.26 75.6 64.4 1555 1555 132 51 65

933+14.69 940+96.91 782.22 38 38 38.0 3303 3303 281 87 138

BRIDGE CUY-175-1804

943+16.33 950+23.69 707.36 38 38 38.0 2987 2987 254 79 125

950+23.69 951+66.15 142.46 45 35.7 40.4 639 639 54 17 27

951+66.15 952+59.71 93.56 63.5 61.39 62.4 649 649 55 21 28

952+59.71 952+64.17 4.46 17 17 17.0 8 8 1 0 1

TOTALS, LEFT COLUMN 102,497 8,713 2,828 4,282
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FT. FT. FT. FT. SQ. YD. SY GAL CY CY CY FT

I.R. 422 Westbound

724+27.32 725+22.13 94.81 48.4 48 48.2 508 508 43 15 22

725+22.13 729+56.47 434.34 48 48 48.0 2316 2316 197 68 97

729+56.47 730+55.97 99.50 48 38 43.0 475 475 40 13 20

730+55.97 765+02.13 3446.16 38 38 38.0 14550 14550 1237 383 607

BRIDGE CUY-422-1468

768+13.67 825+49.41 5735.74 38 38 38.0 24218 24218 2059 637 1010

825+49.41 832+66.46 717.05 38.00 52.40 45.2 3601 3601 306 104 151

BRIDGE CUY-422-1597

834+74.78 835+97.85 123.07 57.22 61.10 59.2 809 809 69 26 34

835+97.85 837+67.52 169.67 61.10 71.30 66.2 1248 1248 106 41 52

837+67.52 847+07.29 939.77 38 53.70 45.9 4788 4788 407 139 200

BRIDGE CUY-422-1627

850+08.54 850+73.37 64.83 67.30 78.50 72.9 525 525 45 18 22

850+73.37 858+54.75 781.38 38 38 38.0 3299 3299 280 87 138

858+54.75 860+71.67 216.92 68 50 59.0 1422 1422 121 45 60

860+71.67 865+40.85 469.18 50 50 50.0 2607 2607 222 78 109

865+40.85 866+40.08 99.23 50 38 44.0 485 485 41 14 21

866+40.08 922+73.95 5633.87 38 38 38.0 23787 23787 2022 626 992

922+73.95 930+27.30 753.35 38 59 48.5 4060 4060 345 120 170

930+27.30 931+93.15 165.85 59 63 61.0 1124 1124 96 36 47

931+93.15 934+07.18 214.03 63 72.6 67.8 1612 1612 137 53 68

934+07.18 934+87.32 80.14 38 38 38.0 338 338 29 9 15

934+87.32 940+84.15 596.83 38 53.7 45.9 3041 3041 258 88 127

BRIDGE CUY-175-1804

943+09.58 943+84.52 74.94 58.6 60.5 59.6 496 496 42 16 21

943+84.52 945+08.95 124.43 605 70 337.5 4666 4666 397 186 195

945+08.95 952+22.40 713.45 38 38 38.0 3012 3012 256 79 126

952+22.40 953+60.22 137.82 74.5 56.7 65.6 1005 1005 85 33 42

TOTALS, RIGHT COLUMN 103,992 8,840 2,914 4,346

TOTALS, LEFT COLUMN 102,497 8,713 2,828 4,282

TOTALS CARRIED TO GENERAL SUMMARY 206,489 17,553 5,742 8,628
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FT. FT. FT. FT. SY SY GAL CY CY CY FT

Ramp 2

842+09.26 844+29.37 220.11 25 25 25.0 611 611 52 25 26 221

844+29.37 845+34.03 104.66 25 45 35.0 407 407 35 17 17 105

Sta. 845+34.03 = Sta. 4+73.70

4+73.70 3+93.77 79.93 45 48 46.5 413 413 35 17 18 80

3+93.77 3+54.19 39.58 48 48 48.0 211 211 18 9 9 40

Ramp 3

863+53.55 863+76.42 22.87 26.0 25.0 25.5 65 65 6 3 3 23

863+76.42 867+29.97 353.55 25.0 25.0 25.0 982 982 83 41 41 354

Ramp 4

853+02.54 858+40.43 537.89 25.0 25.0 25.0 1494 1494 127 62 63 538

Ramp 6

934+09.57 943+21.72 912.15 25.0 25.0 25.0 2534 2534 215 106 106 913

943+21.72 944+31.80 110.08 CADD AREA 129 129 11 0 6 111

Ramp 7

933+17.52 934+24.72 107.20 26.7 25.7 26.2 312 312 27 13 13 108

934+24.72 937+17.46 292.74 25.7 45.0 35.4 1150 1150 98 48 48 293

937+17.46 940+75.38 357.92 45.0 45.0 45.0 1790 1790 152 75 75 358

940+75.38 941+62.24 86.86 45.0 47.0 46.0 444 444 38 18 19 87

941+62.24 941+77.93 15.69 47.0 46.3 46.7 81 81 7 3 4 16

941+77.93 942+34.35 56.42 46.3 95.0 70.7 443 443 38 18 19 57

Ramp 10

945+05.28 945+84.31 79.03 26.5 25.0 25.8 226 226 19 9 10 80

945+84.31 949+28.30 343.99 25.0 25.0 25.0 956 956 81 40 40 344

949+28.30 949+84.77 56.47 32.2 24.8 28.5 179 179 15 7 8 57

949+84.77 952+77.52 292.75 24.8 31.8 28.3 921 921 78 38 39 293

952+77.52 954+42.56 165.04 25.0 25.0 25.0 458 458 39 19 20 166

954+42.56 955+90.01 147.45 25.0 22.0 23.5 385 385 33 16 17 148

TOTALS, LEFT COLUMN 14,191 1,207 584 601 4,392
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FT. FT. FT. FT. SQ. YD. SY GAL CY CY CY FT

TOTALS, RIGHT COLUMN

TOTALS, LEFT COLUMN 14,191 1,207 584 601 4,392

TOTALS CARRIED TO GENERAL SUMMARY 14,191 1,207 584 601 4,392
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FT FT FT FT FT FT FT FT FT EACH FT FT FT FT EACH EACH EACH

I.R. 422 Eastbound

1 724+48.12 725+54.55 106.43 107 107 107 213 321 213 2 6

1 725+54.55 728+15.29 260.74 261 261 261 522 783 522 4 14

1 728+15.29 738+33.39 1018.10 1019 1019 1019 1019 4076 13

1 738+33.39 763+64.24 2530.85 2531 2531 2531 7593 32

BRIDGE CUY-422-1468

1 763+64.24 766+77.67 313.43 314 314 314 942 4

1 766+77.67 831+97.09 6519.42 6520 6520 6520 19560 82

BRIDGE CUY-422-1597

1 831+97.09 834+29.89 232.80 233 233 233 699 3

1 834+29.89 840+51.36 621.47 622 622 622 622 2488 8

1 840+51.36 842+86.30 234.94 235 235 235 470 705 470 3 12

1 842+86.30 847+66.67 480.37 481 481 481 1443 7

BRIDGE CUY-422-1627

1 847+66.67 850+49.84 283.17 284 284 284 852 4

1 850+49.84 858+45.76 795.92 796 796 796 2388 10

1 858+45.76 862+98.38 452.62 453 453 453 906 1359 906 6 23

1 862+98.38 871+48.02 849.64 850 850 850 850 3400 11

1 871+48.02 924+86.04 5338.02 5339 5339 5339 16017 67

1 924+86.04 930+99.11 613.07 614 614 614 614 2456 8

1 930+99.11 933+16.50 217.39 218 218 218 435 654 435 3 11

1 933+16.50 940+97.00 780.50 781 781 781 2343 10

BRIDGE CUY-175-1804

1 940+97.00 943+17.58 220.58 221 221 221 663 3

1 943+17.58 950+23.71 706.13 707 707 707 2121 9

1 950+23.71 953+59.92 336.21 337 337 337 673 1011 673 5 17

I.R. 422 Westbound

1 724+27.38 730+55.97 628.59 629 629 629 629 2516 8

1 730+55.97 764+84.53 3428.56 3,429 3,429 3,429 10287 43

BRIDGE CUY-422-1468

1 764+84.53 767+97.54 313.01 314 314 314 942 4

1 767+97.54 825+49.41 5751.87 5752 5752 5,752 17256 72

1 825+49.41 832+56.70 707.29 708 708 708 708 2832 9

BRIDGE CUY-422-1597

1 832+56.70 834+92.84 236.14 237 237 237 237 948 3

1 834+92.84 835+19.71 26.87 27 27 27 27 108 1

1 835+19.71 837+67.52 247.81 248 248 248 496 744 496 4 13

1 837+67.52 846+83.45 915.93 916 916 916 1832 916 3664 1832 12 46

BRIDGE CUY-422-1627

1 846+83.45 848+46.34 162.89 163 163 163 163 652 3

1 848+46.34 849+87.21 140.87 141 141 141 282 423 282 282 2 8

1 849+87.21 850+73.82 86.61 87 87 87 174 261 174 2 5

1 850+73.82 858+53.27 779.45 780 780 780 2340 10

1 858+53.27 860+71.73 218.46 219 219 219 437 657 437 3 11

1 860+71.73 866+37.19 565.46 566 566 566 566 2264 8

SUBTOTALS 37139 37139 37139 6440 6351 112070 6440 5698 282 478 166

TOTALS CARRIED TO GENERAL SUMMARY 14.07 MI 7.04 MI 6440 6351 21.23 MI 6440 1.08 MI 282 644
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I.R. 422 Westbound (Cont.)

1 866+37.19 922+73.95 5636.76 5637 5637 5637 16911 71

1 922+73.95 930+27.09 753.14 754 754 754 2262 10

1 930+27.09 934+07.18 380.09 381 381 381 1143 5

1 934+07.18 934+87.51 80.33 81 81 81 243 2

1 934+87.51 940+86.13 598.62 599 599 599 1797 8

BRIDGE CUY-175-1804

1 940+86.13 942+78.09 191.96 192 192 192 192 768 3

1 942+78.09 946+08.86 330.77 331 331 331 662 993 662 5 17

1 946+08.86 952+29.27 620.41 621 621 621 1863 8

1 952+29.27 954+64.47 235.20 236 236 236 471 708 471 3 12

Ramp 2

1 842+09.75 844+37.94 228.19 229 229 458 3 3

STA. 844+37.94 = 5+70.55

1 5+70.55 4+63.69 106.86 107 107 214 2 2

1 4+63.69 3+52.96 110.73 111 111 222 6 222 222 2 6 2

Ramp 3

1 862+68.26 867+30.46 462.20 463 463 926 0 6 6

Ramp 4

1 853+01.64 858+44.34 542.70 543 543 1086 0 7 7

Ramp 6

1 934+10.30 942+95.19 884.89 885 885 42 1770 0 12 12

Ramp 7

1 933+17.66 935+86.82 269.16 270 270 540 0 4 4

1 935+86.82 937+18.10 131.28 132 132 132 396 0 2 2

1 937+18.10 941+19.74 401.64 402 402 804 21 804 804 6 21 6

1 941+19.74 942+19.58 99.84 100 100 300 65 163 54 3 200 300 2 8 2

Ramp 8

1 52+27.92 41+08.37 1119.55 1120 1120 2240 0 14 14

1 41+08.37 4018.24 90.13 91 91 91 44 129 4 226 91 2 3 2

Ramp 9

1 945+05.32 955+90.39 1085.07 1086 1086 0 2172 14 14

Ramp 10

1 942+26.33 943+33.36 107.03 108 108 0 2

1 943+33.36 95029.5 696.14 697 697 1394 0 9

SUBTOTALS 15068 15176 8964 2550 109 334 54 192 34 34038 2459 5406 91 200 67 78

TOTALS CARRIED TO GENERAL SUMMARY 5.73 MI 1.7 MI 2550 109 334 54 192 34 6.45 MI 2459 1.03 MI 91 345
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STATE OF OHIO 
DEPARTMENT OF TRANSPORTATION 

SPECIAL PROVISION 400 
PAVER MOUNTED THERMAL PROFILING 

March 16, 2022 

400.01  Description 
400.02  Equipment 
400.03  Thermal Profile Data Collection 
400.04   Thermal Profile Analysis Software 
400.05  Calculations Submittals 
400.06  Basis of Payment 

400.01 Description.  This work consists of obtaining thermal profiles to identify the presence of any thermal 
segregation of an un-compacted mat of hot mix asphalt. This method includes procedures for determining thermal 
profile using a paver-mounted thermal imaging system. 

400.02 Equipment.  Provide a Paver Mounted Thermal Profiler (PMTP) system as follows:  

A. PMTP System Supplier. Use a thermal equipment supplier that can provide a qualified representative for 
on-site technical assistance during the initial setup, pre-construction verification, and data management and 
processing, as needed, during the Project to maintain equipment within specifications and requirements. 

B. PMTP System Software.  Provide the Engineer with access to the cloud storage and cloud computing 
before the start of paving requiring the PMTP method until ninety (90) days after final acceptance of all work. 

Use PMTP software, and cloud computing and storage, capable of collecting, mapping, retaining, and analyzing 
the mat temperature readings during placement and exporting thermal profile data meeting the requirements of this 
provision and supporting the following features: 

(1) Filtering by surface temperature reading location (items 8 through N of Table 400.02-3). 
(2) Display through a map/graph: 

(2.1) Surface temperature readings across the required width and with respect to a user defined 
sublot length, 

(2.2) Paver speed and  
(2.3) Paver stops (location and duration). 

(3) Provide the paving length and duration. 

C. PMTP System 

1.   System Requirements. Use a PMTP system that functions independently from the paving crew during 
normal paving operations but requires an operator to initiate the start of data collection.  After initializing the 
equipment, no operator attendance is required for continuous data collection. 

Ensure that the power consumption of all installed equipment does not exceed the capacity of the 
equipment providing operating power. Complete discharge of this system shall not impact the vehicle’s 
regular electrical system. 

Provide the Engineer with PMTP System(s) calibrated and installed according to Manufacturer’s 
recommendations. 

Ensure the PMTP System meets the requirements of Table 400.02-1 and is instrumented with the 
following:  

TABLE 400.02-1 PMTP SYSTEM REQUIREMENTS 
Parameter Requirement 

Longitudinal and Lateral Surface 
Temperature Readings 

-ft (300-mm) intervals at all paving speeds 
Tolerance:  ± 1 in (25 mm) 

Surface Temperature Readings  
Total Measurement Width Traffic / Required Auxiliary lane(s) paved in one (1) pass. 

Surface Temperature Readings 

Range:  32°F (0°C) to 480°F (250°C) 
 
Accuracy:  ± 3.6°F (2°C) or  
  ± 2.0% of the sensor reading, whichever 

is greater. 
GNSS ± 4 feet (1.2 m) in the X and Y Direction 

 
(1) Modem, or Wi-Fi, for transferring data to cloud storage. 
(2) Onboard Documentation System – Use an onboard documentation system with a 

minimum of the following capabilities: 
(2.1) Display (in real-time) a map of the surface temperature readings, total distance, 

paver speed and location in terms of station and/or GNSS coordinates. 
(2.2) Report the surface temperature readings and GNSS status. 
(2.3) Provide real-time statistical summaries of the surface temperature readings. 
(2.4) Have the ability to manually export data using a removable media device. 
(2.5) Allows the operator to define the lot currently being placed per Tables 400.03-1 

and 400.03-2. 
 

2.   Thermal Profiling Data.  Provide thermal profiling data in a file format compatible with Veta. Veta 
accepts the following file formats: .log, .paveproj, .csv, or .tds.  Ensure the PMTP date/time stamp is 
reflective of the local time zone for both mapped and exported data.  Encrypt the data logged in the results 
files to prevent tampering or manipulation. 

Veta is a software that stores, maps and analyzes geospatial data resulting from PMTP. This software can 
perform standardized data processing, analysis, and reporting to provide project summary results from 
various PMTP manufacturers. In particular, the software can provide statistics, histograms, correlations for 
these measurements, document coverage area and evaluates the uniformity of the PMTP measurements. 

Include the information in Table 400.02-2 in the header of each data file or section.  Include the fields in 
Table 400.02-3 with each data point. 

TABLE 400.02-2 REQUIRED INFORMATION IN DATA HEADERS 

Item 
No. Description 

Example Data 
included in 

Header 
1 State Project Number, Highway and/or Section Highway 77 
2 Machine Trade Name ABC Company 
3 Machine ID 1234AC78 
4 Lateral Spacing between surface temperature measurements (in) 12 
5 Longitudinal Spacing between surface temperature 

measurements (inch) 
12 

6 Vertical Distance between the temperature sensor(s) and asphalt 
pavement mat (inch) 

120 

7 Reporting resolution for independent surface temperature data – 
in the paver moving direction (inch) 13 

8 Number of lateral surface temperature measurements/sensors 12 
9 Number of surface temperature measurement data blocks 5000 

 



TABLE 400.02-3 REQUIRED FIELDS FOR EACH DATA BLOCK 
Item 
No. Date Field Name Data Format Examples 

1 Date Stamp (YYYYMMDD)  20080701 
2 Time Stamp (HHMMSS.S -military format) 090504.0 (9 hr 5 min. 4.0 s.) 
3 Longitude (decimal degrees, with at least 6 significant 

digits)   
94.859204 
 

4 Latitude (decimal degrees, with at least 6 significant 
digits)  

45.227773 

5 Distance (feet) 1 
6 Direction heading (degree angle, clockwise from the 

north); or calculated value, in Veta, using values from the 
other data blocks, ft/min 

45 

7 Speed (feet per minute or inches per minute)  30.0 
8 Surface temperature Reading/Location 1 (oF)* 290 
9 Surface temperature Reading/Location 2 (oF)* 295 

… … … 
N Surface temperature Reading/Location N (oF)* 300 
* Surface temperature readings/locations are numbered from 1 to N, left to right, in the direction of 

paving.   

3.   PMTP System Setup on Paver(s).  Instrument all pavers that are paving the traffic and required auxiliary 
lanes with the PMTP System.  The PMTP system is not required on secondary pavers.  Secondary pavers are 
those pavers that are not used for paving of traffic lanes, but are used for paving of shoulders, ramps, 
intersecting streets, etc. 

Ensure the installed PMTP System takes measurements within 10 ft (3 m) of the trailing edge of the 
screed plate.  Ensure that brackets and/or other obstructions, used for pavement smoothness, that are located 
in the measurement area do not affect more than two (2) surface temperature readings recorded in the lateral 
direction (items number 8 through N in Table 400.02-3).   

Verify that the surface temperature readings and the GNSS are working within the requirements of this 
specification prior to the first day of paving and when requested by the Engineer.  

400.03  Thermal Profile Data Collection.   

A. Lot Establishment.  A lot is defined as all asphalt paving for a given day, lift, material type and centerline 
offsets.  

Distinctly identify the lots for thermal profile measurements using the standardized format per Tables 400.03-1 
and 400.03-2.  Ensure that the lot designations are digitally stored with the associated thermal profile measurements. 

The GNSS coordinates contain the date component of the lot designation, and therefore, it is not included in the 
standardized naming convention. 

TABLE 400.03-1 STANDARDIZED NAMING CONVENTION FOR THERMAL PROFILE LOTS 
Standardized Format Example 
ROUTE-MATL-L#-XXX-XXX-DT (e.g., I70-442-IC-19.0mm-L3-12L-CL-NB) 

  

TABLE 400.03-2 STANDARDIZED ABBREVIATIONS FOR THERMAL PROFILE LOTS 
Abbreviation Definition 

ROUTE 

ROUTE DESIGNATION.  Replace “ROUTE” with the route system, as designated by the 
following acronyms or short form, immediately followed by the route number (e.g., I70). 
 

Acronym or 
Short Form 

Full Name or Meaning 

IR Interstate Highway 
US US Highway 
SR State Route 
CR County Road 
TR Township Route 

  

MATL  

MATERIAL/ SURFACE TYPE.  The material/surface type is designated by the following 
acronyms or short form: 
 

Acronym or Short Form Specification Full Name or Meaning 
301 301 Asphalt Base 
302 302 Asphalt Base 

424A 424 Fine Graded Polymer Type A 
424B 424 Fine Graded Polymer Type B 

443-SMA 443 Stone Matrix Asphalt 
441-SC-T1 441 Type 1 
441-IC-T2 441 Type 2  

442-SC-9.5mm 442 9.5mm Surface Course 
442-SC-12.5mm 442 12.5mm Surface Course 
442-IC-9.5mm 442 9.5mm Intermediate Course 

442-IC-12.5mm 442 12.5mm Intermediate Course 
442-IC-19.0mm 442 19.0mm Intermediate Course 

 

L# 

LIFT NUMBER.  The lift number is designated by the following acronym or short form and 
are numbered from the surface down: 
 

Acronym or 
Short Form 

Full Name or 
Meaning 

L1 Lift 1 
L2 Lift 2 
L3 Lift 3 
… … 
Ln Lift n 

    
 



XXX-XXX 
 

CENTERLINE OFFSET.  The location of the left and right edge of the production area with 
respect to the centerline, facing in the direction of increasing stationing.  Stationing typically 
increases from West to East and South to North.  On divided sections, the inside edge of 
pavement is treated as the Center Line. Each character of the abbreviation is defined as the 
following: 
 

XX  X – XX  X  
 (a) (b) (c) (d)  
 
(a) The offset distance (in feet rounded to the whole number) from the centerline to the left 

edge of the production area (e.g., CL, 12, 24).  CL reflects the Center Line.   
 
(b) R or L, to reflect Right (R) or Left (L) of Centerline, in the direction of increasing station 

numbering.   
 
(c) The offset distance (in feet rounded to the whole number) from the centerline to the right 

edge of the production area (e.g., CL, 12, 24).  CL reflects the Center Line. 
 
(d) R or L, to reflect Right (R) or Left (L) of Centerline, in the direction of increasing station 

numbering.   

DT 

DIRECTION OF TRAVEL.  The direction of travel is designated by the following acronyms 
or short form: 
 

Acronym or 
Short Form 

Full Name or 
Meaning 

NB North Bound 
SB South Bound 
EB East Bound 
WB West Bound 

    
 

B. Sublot Establishment Using Veta.  Once established, the Engineer will divide the lot into 150 linear ft (45 
linear m) sublots.  Partial sublots will be prorated by length. 

C. Thermal Profile Measurements.  Collect thermal profiles on 100 percent of each lift of trafficked lanes: 

Thermal profiles are not required on auxiliary lane tapers, ramps less than 1500ft, shoulders, cross-overs, non-
continuous turn lanes, acceleration/deceleration lanes less than 1500ft and intersecting streets.   

Ensure that the PMTP system is not capturing measurements outside of the traffic and required auxiliary lanes, 
as 100 percent of the recorded data is used in the thermal segregation analysis.  Turn the data collection and 
recording off when not collecting thermal profile measurements. 

D. PMTP System Failure.  System Failure occurs when the PMTP system does not collect and/or store data 
per the requirements of this provision and/or the paver becomes inoperable. 

Immediately notify the Engineer when PMTP system failure occurs and immediately after resolution of the 
issues.  Additionally, provide the Engineer with a written notification of the dates of PMTP system failure, along 
with a brief description detailing the PMTP system failure and the paving areas affected by this failure. Do not 
proceed with placement the next working day without a functioning PMTP system. 

400.04  Submittals.  Thermal Profiling Data Submittal.  Store the thermal profiling data internally until transfer of 
data.  Transfer the thermal profiling data directly from the PMTP to Cloud Storage within 15-minute intervals, or at 
least once per day when there is limited cellular coverage.  Notify the Engineer when cellular coverage is limited or 
not available.  Transfer the thermal profiling data directly to the Engineer at the end of daily paving when cellular 
coverage is not available. 

400.05  Calculations by ODOT 

A.   Thermal Segregation 

1.   Surface Temperature Readings. The Department will evaluate thermal segregation using 100 percent of 
the recorded data for each sublot.  The following surface temperature readings will be excluded from each 
sublot: 

(1) Surface temperature readings less than 180 F (80 C); and 

(2) Surface temperature readings within 2 ft (0.5 m) prior to and 8 ft (2.5 m) after paver stops that are 
greater than 1 minute in length. 

B. Thermal Coverage. The Department will calculate thermal coverage for each lift per Equation 400.05-3. 

1.   Thermal Profile Lot Length 

Equation 400.05-1:  Thermal Profile Lot Length =   

Where: 
 Thermal Profile Lot Length = the total linear length of the surface temperature readings 

used for the thermal segregation analysis for the given lot, ft (reported to the nearest 
whole number); 

 n = the total number of sublots; and 
 Sublot Length = the linear length of sublot i, ft (reported to the nearest whole number). 

2.   Thermal Profile Lift Length 
Equation 400.05-2:  Thermal Profile Lift Length = (    )  

Where: 
 Thermal Profile Lift Length = the total linear length of the surface temperature readings 

used for the thermal segregation analysis for the entire lift, ft (reported to the nearest 
whole number); 

 n = the total number of lots for the entire lift; and 
 (    )   = the total linear length of the surface temperature 

readings used for the thermal segregation analysis for the given lot i and lift as calculated 
by Veta, ft (reported to the nearest whole number).  (See Equation 400.05-1) 

3.   Thermal Coverage 

Equation 400.05-3:  Thermal Coverage =    × × 100 

Where: 
 Thermal Coverage = % (reported to the nearest whole number); 
 Thermal Profile Lift Length = see Equation 400.05-2, ft (reported to the nearest whole 

number); and 
 Lane Miles (LM) = Total number of lane miles for the given lift requiring thermal 

profiling, miles (reported to the hundredth). 

400.06 Basis of Payment.  Interruptions in the availability of VRS Network and/or satellite signals to operate this 
system will not result in any reduction to the daily thermal coverage or adjustment to the “Basis of Payment” for any 
construction items or to Contract time.  

Monetary Deductions for thermal coverage will be assessed per Lift per Table 400.6-1. 



Table 400.6-1 Monetary Deduction for Thermal Coverage (TC) 
Thermal Coverage 

(Percent)   
Total Monetary Deduction Per Lift 

70 percent or greater No Monetary Deduction 

less than 70 

Total Monetary Deduction = (20 × TC - $1400) × (LM) 

where: 
TC = Thermal Coverage, see Equation 400.05-3 and 

LM = Lane Miles, see Equation 400.05-3. 
  
The Department will pay for accepted work at the contract prices as follows: 
 
Item  Unit   Description 
690E98400 Lump Sum  Paver Mounted Thermal Profiling 
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