Consultants Profiler Experience
by Gary Higgins

Earth Engineering Consultants, Inc.
4396 Greenfield Drive
Windsor, Colorado 80550
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DEPARTMENT OF TRANSPORTATION

Test track is 72 mile long

Profilers required to make 10 runs

Produce IRl report in 0.10 mile segments

Required to be within 6.0 in/mi IRI for each 0.10 mile
segment

Distance accurate to 0.20% total length

Bias is to SurPRO 2000



4

Colorado Asphalt
Pavement Association

LABCAT Level S Certification

Renew every 3 years

Demonstrate basic understanding of State regulations
Demonstrate basic HSP operation

Demonstrate ability to produce Interval Reports
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2008 Certification
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CDOT Verification Testing

16522 HRI Category |
NH 0341-073 Eastbound Driving Lane
Region 4

CDOT (8-13-2009) Contractor (8-13-2009)

Earth Engineering

Start | Stop [Distancg Run1 | Run2 | Run 3 |Average| Run1 | Run? | Run3 |Average
Mile | Mile | Mile | HRI | HRI | HRI | HRI HRI | HRI | HRI | HRI
0.0000| 0.1000{ 01000 631} 629, 63.0/ 63.0 610 06208] 024 621
0.1000{ 0.2000| 0.1000| 648 655 655 653 63.3 658] 66.0] 650
0.2000{ 0.3000{ 01000 51.0 311p 51.0f 51.0 518 512) 516] 315
0.3000{ 0.4000| 01000 703 707\ 7100 707 695 703] 692 697
0.4000{ 0.4090| 0.0090 | 1246 126.1| 122.9] 1222 120.0] 1241 124.1] 124 4

HRI Difference

0.9
0.2
0.3
1.0
1.1



CDOT Localized Roughness Report

ProVAL Report - 2.73.0026
Untitled

Analysis - Ride Statistics Continuous

Input Value Unit
Apply 250mm Filter Yes

Use Point Reset Mo
Sliding Bass Length a5 ft
HRI Threshold 135 in/mi

EB OS RUMN 3 HW324 01
Profile 1: Left Elevation
Profile 2: Right Elevation

Location (miles) Max HRI (im/mi)
0.1563 to 0.1568 137.78
0.2334 to 0.2342 141.52
0.3455 to 0.3558 214.18
0.4107 to 0.4204 280.33
0.4209 to 0.4209 135.04
0.4212 to 0.4215 137.27
0.4321 to 0.4328 138.81
0.4377 to 0.4583 388.04
0.4680 to 0.4690 152.79
0.4695 to 04700 135.94
0.4717 to 0.4730 163.12
0.4733 to 0.4769 158.52
0.4772 to 0.4879 353.84
0.53252 to 0.53309 218.36
0.81165 to 08118 135.85
0.8118 to 0.8138 148.15
1.5757 to 1L.5792 171.25




Contractor requests our HSP locate, mark areas
of roughness identified by the State for grinding.

PROBLEMS

e How much grinding to remove roughness?
 Which run shows accurate roughness location?
e How to find the roughness?

 What will roughness look like when found?



Accurate equment
» Passed Certification
= No control over calculations
- Perform Manufacturer tests/calibrations
«Run Certlflcatlon track weekly
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ICC UNIT MOUNTED ON NEW VAN




Recent Data - Repeatable
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GRINDING

State identifies areas of Localized Roughness
Contractor requests consultant HSP to locate

Create grind strategy in ProVAL — Smoothness

Assurance using State defined thresholds

Locate roughness and mark for grinder



Locating Roughness - Example

MNE Outside Section 6 - ProVAL 3
Project
ﬁ-. Q@z\ * 'i |‘. I | | Show Events Q
5 i @ | Use Mileposts
Viewer Editor |Analysis | Analysis | Report || Add Files Screenshot Template Strategy Locations

SAM < = H L}Units - | < < - ‘

Smoothness Assurance: Grinding

MNavigate

Enabled | Start Distance (ft) | Stop Distance {ft) | Direction | Head Height {in) | Warning | Length {ft)

Grinder Type | 18-foot Wheelbase [ 11,168.57 11,173.75 Forward 0.00 nfa 5.18
[ 11,173.98 11,185.55 Forward 0.00 nfa 11.57
Maxinum Grinding Depth (n) | ' 11,203.76 11,212,498 Forward 0.00 872

11,251.52 .00
11,281.01 11,287.29 Forward . 23 foot grind
Wheslbase (ft) |

11,290.55 11,307.12 Forward
| ] i 11,329.52 11,372.04 Forward
13,028.97 13,036.88 Forward

Head Position |

Tandem Spread (ft)

Shart Cutoff Wavelength {ft) |

Total Ground {ft)

L |I;'j [

= = g
=] un =]

=
un

Elevation {in)

11300 x 0.2% = 22.6 ft

=
=]

10,200 10,400 10,600 10,800 11,000 11,200 11,400 11,600 11,800 12,000 12,200 12,400 12,600 12,800 13,000 13,200 13,400 13,600 13,800 14,000 14,200 14,400 14,600 14,800 15,000 15,200 15,400 15,600 15,800 16,000

Distance [ft)

—— NB 05 Section &




Locating Roughness — ProVAL SAM

ME Outside Section 6 - ProVAL 3
Project
ﬁ-. %%\ * ' |~ I = ] Show Events
L I @ - | Use Mileposts
Viewer Editor |Analysis|| Analysis | Report || Add Files Screenshot Template

‘ SAM - - H k& Units < -

Smoothness Assurance: Short Continuous

| « AR Distance (ft): 11309.6100 HRI (in/mi): 228.0405
Start Distance ... | Stop Distance ... | HRI (infmi) | & =N
10,513.26 10,599.53 207.00
11,290.49 11,292.87 126.96
11,335.86 11,336.79 125.67
13,352.61 13,353.66 126.32
15,0682.07 15,091.50 229,68
15,148.74 15,172.18 173.55
15,541.77 15,590.63 178.13
1560186 1962710 16182 lléﬂﬂ 1L550 1L300 1L350 1Lﬁno lLEDD 1L550 1LEDD
15,633.04 15,635.60 130,90 Distance (f)
15,663.40 15,672.24 136.70
15,674.97 15,708.77 183.22
15,714.00 15,717.09 128,75 ¥ >
] Distance (ft): 11440.0700 Elevation (in): 0.9831
Start Distance (ft) | Stop Distance (ft) | HRI (in/mi) re
10,512.74 10,531.82 152.16
10,557.64 10,583.59 136.90
13,352.61 13,353.66 126,32
15,063.12 15,090,856 154.03
15,150.37 15,166.83 139.74
15,557.94 15,573.94 143.15
15,688.24 15,688,858 125.44

HRI {in/mi)

NN

wn
=1

No Grinding —— After Grinding|

[=]
=]

'
[=1
Ln

Elevation {in)

Not always the most obvious
feature

—
=1

'
—
Ln

15,690.10 1569178 12578 11,150 11,200 11,250 11,300 11,350 11,400 11,450 11,500 11,550 11,600
15,706.09 15,708.13 130.53 Distance (ft)

[—— NB 05 Sedtion & —— NB 05 Section 6: After Grinding]

L]




Locating Roughness — After Grind

MEB O3 RUN 3 before after grinds * - ProVAL 3

Project

ﬂ- Q@%‘ * ' |~ l = V| Show Events
L I @ — | Use Mileposts
Viewer | Editor Analysis | Analysis | Report || Add Files Screenshot b2

SAM - - || ¥, Units -

11-18-09 NB OS5 RUN3 I-25 2008 TOP LIFT AFTER GF e |.—| |"_L E
V| Left Elevation o )
Right Elevation

9-17-09 RUN 3 NB 05 I-25 FINAL LIFT X252-BIG TH(
V| Left Elevation
Right Elevation

[=1

=
=
=
]
2
o

11,100 11,150 11,200 11,250 11,300 11,350 11,400 11,450 11,500 11,550 11,600
Distance (ft)

|— 9-17-09 RUN 3 NB 05 I-25 FINAL LIFT X252-B1G THOMPSON_01 - Left Elevation —— 11-18-09 NB 05 RUN3 I-25 2008 TOP LIFT AFTER GRINDS_300C_01 - Left Elevation |

L]




Locating Roughness - Results

MEB 05 RUN 3 before after grinds * - ProVAL 3
Project
ﬁ-. feg * ' |e I | ] Show Events Q
L ' @ | Use Mileposts
Viewer Editor |Analysis|| Analysis | Report || Add Files | Screenshot Template
‘ SAM - - 2 ‘ k& Units @ -

Smoothness Assurance: Short Continuous
| - B B

Start Distance ... | Stop Distance ... | HRI (infmi) | &
130,34 148,29 147.86

150.09 154.56 127.71

165.95 174.43 131.54

1,194.18 1,241.40 318.54
1,245.7% 1,247.73 127.82

1,254.00 1,259.35  137.98 /\
3,239.71 3,290.64 12575 W%Mu‘%ﬂ
0

After grinding

HRI {in/mi)

4,441.90 4,442.25 125.05 T T T T T T T T T T
11,150 11,200 11,250 11,3480 11,350 11,400 11,450 11,500 11,550 11,600
4,461, 18 4,509.51 200,67 .
Distance (ft)

4,612.49 4,619.99 136.48| |
4,668.31 4,757.82 245.62

4,760.38 4,875.45 309.74 @

4,884.04 4,884.27 125.03
4,884.68 4,891.42 146.65
5,056.61 5,147.98 275.33
5,171.04 5,172.55 125.57
5,814.16 5,823.11 13541
6,218.55 6,224.30 130.71
6,730.81 6,757.24 232.87
7,244.34 7,246.43 127.64
8,434.45 8,435.96 126,68 5
8,439.91 844366  130.54 11,200 11,250 11,300 11,350 11,400 11,450 11,500 11,550
9,865.51 9,827.70 175.35 Distance (ft)

Elevation (in)
=

'
—

10,001.47 10,004.32)  132.15 [—— 11-18-08 NB 05 RUNS I-25 2008 TOP LIFT AFTER GRINDS_300C_01 |
10,162.08 10,199,498  299.42

1N 745 14 in 740 70 12267 T 4 @




Intermediate Lift / Top Lift

Intermediate Lift (Blue) = 68.22 in/mi HRI
Top Lift (Red) = 66.22 in/mi HRI

-3
5,520 5,540 5,560 5,550 5,600 5,620 5,640 5,660 5,680 5,700 5,720 5,740 5,760 5,750 5,800 5,520 5,540 5,560 5,550 5,900 5,920 5,940 5,960 5,950 6,000 &,020
Dristance {ft)

MNE IS Seckion 5 - Left Elevation

ME IS Sect 5 6-5-09 - Left Elevation




Eleration (in)

Before and After Grinding

920 940 980 980 1,000 1,020 1,040 1,060 1,080 1,100 1,120 1,140 1,160 1,180 1,200

Fooo 720 740 a0 780 800 520 540 560 530 900
Distance {ft)

—— 9-26-09 RUN 3 I5 5B I-25 Section 1 thru ¢ - Left Elevation —— 56 I5 RUN3 I-25 2008 TOP LIFT AFTER GRINDS_300C_01 - Left Elevation




Elevation {in}

Before and After Grinding

3,660 3,680 3,700 3,720 3,740 3,760 3,730 3,800 3,820 3,540 3,860 3,580 3,900 3,920 3,940 3,%0 3,930 4,000 4,020 4,040 4,060 4,050 4,100 4,120 4,140 4,160

Distance (ft)

—— 3-26-09 RUN 315 5B I-25 Section 1 thru 4 - Left Elevation

—— 5B IS5 RUN3 [-25 2008 TOP LIFT AFTER. GRINDS_300C_01 - Left Elevation




Elevation {in)

(=1
L

Before and After Grinding

12,730 12,800 12,850 12,900 12,930

13,000 13,050 13,100 13,150 13,200
Distance {ft)

—— 9-26-09 RUM 315 5B 1-25 Section 1 thru 4 - Left Elevation

—— 5B 15 RUNG I[-25 2008 TOP LIFT AFTER GRINDS_300C_01 - Left Elevation

13,250



Before and After Grinding

Elevation {in)

-3 T T T T T T T T T T T T T T T T T T T T T T T T T T
6,760 6,730 6,500 6,320 6,840 6,360 6,530 6,900 6,920 6,940 6,960 6,930 7,000 7,020 7,040 7,080 7,080 7,100 7,120 7,140 7,160 7,180 7,200 7,220 7,240 7,260 7,250
Distance {ft)

—— 9-16-09 RUM 3 ME I5 I-25 FIMAL LIFT ¥252-B1G THOMPSON_01 - Left Elevation —— 11-15-09 NB 15 RUN3 I-25 2008 TOP LIFT AFTER GRINDS_300C_01 - Left Elevation




Before and After Grinding

Elevation {in)

=2 A T T T T T T T T T T T T T T T T T T T T T T T T T T
3,860 3,830 3900 3,920 3,940 3,960 3,930 4,000 4,020 4,040 4,060 4,050 4,100 4,120 4,140 4,160 4,150 4,200 4,220 4,240 4,260 4,250 4,300 4,320 4,340 4,360 4,330
Distance (Ft)

—— 9-26-09 5B 05 RUN 3 Section 1 thru 4 - Left Elevation —— 5B 05 RUNZ [-25 2008 TOP LIFT AFTER GRINDS_300C_01 - Left Elevation




With this level of repeatability, | can:

= Accurately locate roughness, reducing costs by
eliminating unnecessary grinding

" Produce ProVAL graphs for contractor,
demonstrating that grinding was effective

" Evaluate operator performance

= Return to project at a later date and collect
data which lines up with previous data
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