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DEPARTMENT OF TRANSPORTATION
Materials and Geotechnical Branch

4201 East Arkansas Avenue

Denver, Colorado 80222

DEPARTMENT OF TRANSPORTATION

DATE:

September 4, 2003

TO:
Tim Aschenbrener, Materials & Geotechnical Branch Manager

FROM:
Jay Goldbaum, Pavement Management and Design Program

SUBJECT:
Acceptance of Condition Data

Issue:  The 2003 Condition Data has been collected and reviewed in accordance with a protocol developed by the Condition Data Task Force in 2002.  This protocol has been approved for use by the Pavement Management Technical Committee and is included in the CDOT Pavement Management Manual. Once ratified, this data will be used by the Pavement Management Program to create the 2003 surface condition maps. 

Action:  We are requesting ratification by the Materials & Geotechnical Branch Manager on the use of this year’s Condition Data.

Background:  Every year the Pavement Management Division contracts pavement condition data collection for the entire state.  The Condition Data includes ride, rutting, fatigue cracking, block cracking, transverse cracks, longitudinal cracks, and corner breaks.  Approximately 11,000 lane miles of Condition Data are collected each year.  This data is used in the Pavement Management software to generate the performance curves from which the Remaining Service Life index is determined.  Pathway Services, Inc collected this year’s Condition Data. The quality assurance and control measures used to review and refine the data are detailed in the Pavement Management Manual dated June 2003.  

Recommendation: 

The Pavement Management Technical Committee agrees that the Condition Data is acceptable for use in the Pavement Management software.  Staff and the Regional Pavement Managers base this decision upon review of the Condition Data.  The Technical Committee voting results are attached.


I concur.    Signed \\ Tim Aschenbrener        9-4-03




Tim Aschenbrener,
date


Materials & Geotechnical Branch Manager

  cc:
C. Siracusa


RTDs


RMEs


RPMs


J. Wallace (FHWA) 

Items Requiring a Vote

ISSUE:  Shall the 2003 Condition Data, as collected by Pathway Services, be accepted and utilized by the Pavement Management Program?

RESULTS:

	
	Member
	Vote
	Comments

	Region 1
	Janet Minter
	YES
	

	Region 1
	Bob LaForce
	YES
	Late via email 8/5/03

	Region 2
	Frank Walters
	YES
	

	Region 2
	Richard Zamora
	YES
	

	Region 3
	Bob Heidelmeier
	YES
	Via phone 7/30/03

	Region 3
	Dave Eller
	Did Not Vote
	

	Region 4
	Rose McDonald
	YES
	

	Region 4
	Gary DeWitt
	YES
	Proxy from Rose McDonald

	Region 5
	Mike McVaugh
	YES
	Late via email 8/4/03

	Region 5
	Robert Shanks
	YES
	

	Region 6
	Bob Locander
	YES
	Via phone 7/29/03

	Region 6
	Reza Akhavan
	Did Not Vote
	

	HQ
	Stephen Henry
	YES
	

	HQ
	Jay Goldbaum
	YES
	

	DTD
	Tamela Goorman
	YES
	

	FHWA
	Jean Wallace
	Did Not Vote
	


Should you disagree with any of the items contained herein, or wish to add any comments to the above meeting minutes please respond in writing to my attention no later than five (5) days after the above date on which the meeting minutes were issued.
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Wrong HWY Limits 78 ErrorsJune 25, 2003


TABLE Batch123


HWY BMP EMP RefBMP RefEMPDIR


002A 0 10.9 0 9.81


002B 11 13.3 11 13.41


002B 11 13.3 11 13.42


006E 142 174.5 142 174.41


006F 208.7 221 208.7 229.31


008A 2.7 6.9 2.6 6.92


014B 45 121.7 34.1 121.71


014C 134.7 236.9 134.7 2371


014C 134.7 139.4 134.7 139.52


024A 209 303.8 174 303.82


025B 0 1.9 0 21


025C 0 3.9 0 41


034A 89 115.4 57.8 115.52


034D 6.2 11.3 4 11.42


036A 0 7 0 6.91


036D 89.1 224.7 89.1 224.81


040A 131.7 135 131.7 1842


040B 269.4 276.7 269.4 276.81


040G 381.3 382.2 381 382.21


046A 0 6.6 0 6.51


050A 274.6 314.5 274.6 314.61


050A 32 314.5 32 314.62


050C 0 17 0 16.91


052B 86.5 111.5 86.5 111.61


052B 86.5 88.5 86.5 88.62


057A 0 1 0 0.91


058A 0 5.4 0 5.51


058A 0 5.4 0 5.52


059A 0 67.1 0 672


059B 74.5 163 74.5 173.32


070B 0 5.2 0 5.32


070B 5.2 13.4 6.7 13.42
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TABLE Batch123


HWY BMP EMP RefBMP RefEMPDIR
070K 0 3.2 0 2.61


071F 205.5 232.8 205.5 232.91


075A 2.3 2.7 2.1 2.71


078A 9.3 33.3 0 33.31


085B 197.5 210.7 200 210.72


085C 267 309.6 227 280.31


085C 227 280.3 227 309.62


086A 0 59 0.5 591


088B 17 21.7 17 21.81


088B 17 21.7 17 21.82


093A 0 18.8 0 18.91


093A 13.6 18.8 13.6 18.92


095A 0 14.3 0 14.41


095A 0 14.3 0 14.42


103A 0 22.5 0 22.61


105B 28.2 32.5 28.2 32.61


115A 41 46 41.8 462


116A 5 32.3 0 32.31


119A 40 41.9 40.5 41.92


121A 0 26.3 0 26.41


121A 0 26.3 0 26.42


128A 0 8 0 8.41


128B 12.2 14 12 14.11


128B 12.2 14 12 14.12


131B 0 68.7 0.1 68.71


133A 0 68.8 0 68.91


160A 40.2 88.2 81.2 88.22


160A 88.2 233.4 230.4 233.42


160C 344.6 497 344.5 4971


170A 0 6.7 0 6.81


177A 0 6 0 6.11


177A 0 6 0 6.12


227A 0 1.9 0 1.81


227A 0 1.9 0 1.82
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TABLE Batch123


HWY BMP EMP RefBMP RefEMPDIR


257B 0 1 0 1.11


285B 51.2 53.3 51.2 53.22


287C 318.2 332.6 331.8 332.72


287C 353.8 356.1 353.8 3562


291A 2 9 0 91


330A 0 11.4 0 11.51


368A 0 12.3 0 12.41


385A 95 122.9 95.1 122.91


385C 187.9 188.9 187.9 188.82


392B 5.4 23.6 5.4 241


394A 0 7 0 9.41


666B 26.4 29.1 26.4 292
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		HWY		Dir		BMP		EMP

		36		2		82		82.1				Fatigue		Block		Transverse		Longitudinal

										Pathway Data		100		100		96		93

										Field Data		98		100		77		93

										Field Notes:		Joint separation evident.

										Other Notes:		Only 4 transverse cracks are visible on the video log.

		HWY		Dir		BMP		EMP

		70		2		286		286.1				Fatigue		Block		Transverse		Longitudinal

										Pathway Data		99		100		96		67

										Field Data		96		100		83		95

										Field Notes:		Numerous patches and joint separation.

										Other Notes:		Pathway identified the joint separation as a low severity longitudinal crack.

		HWY		Dir		BMP		EMP

		30		2		18		18.1				Fatigue		Block		Transverse		Longitudinal

										Pathway Data		100		14		78		100

										Field Data		96		100		57		100

										Field Notes:		None.

										Other Notes:		Pathway identified the distress as moderate block cracking while the field investigators identified the distress as fatigue cracking (in the wheel paths) with intersecting transverse cracks.

		HWY		Dir		BMP		EMP

		70		1		323		323.1				Transverse		Longitudinal		Corner

										Pathway Data		99		98		98

										Field Data		100		98		96

										Field Notes:		None.

										Other Notes:		None.

		HWY		Dir		BMP		EMP

		96		2		41.9		42				Fatigue		Block		Transverse		Longitudinal

										Pathway Data		100		100		90		98

										Field Data		100		100		67		100

										Field Notes:		Chip sealed.

										Other Notes:		By inspecting the shoulders, field investigators were easily able to discover transverse cracks that were obscured by the chip seal. Pathway's video logs do not extend to the shoulders, as such.

		HWY		Dir		BMP		EMP

		67		2		1		1.1				Fatigue		Block		Transverse		Longitudinal

										Pathway Data		71		100		67		100

										Field Data		95		62		73		92

										Field Notes:		None.

										Other Notes:		Both field investigation and Pathway identify the segment near-failing. However, the field investigation and Pathway categorize the cracking differently.

		HWY		Dir		BMP		EMP

		115		2		9.9		10				Fatigue		Block		Transverse		Longitudinal

										Pathway Data		83		55		86		98

										Field Data		91		100		44		85

										Field Notes:		None.

										Other Notes:		Pathway reports distress as block cracking while the field investigation reports distress as intersecting transverse and longitudinal cracks.

		HWY		Dir		BMP		EMP

		141		2		151		150.9				Fatigue		Block		Transverse		Longitudinal

										Pathway Data		98		100		72		93

										Field Data		93		98		81		89

										Field Notes:		None.

										Other Notes:		None.

		HWY		Dir		BMP		EMP

		65		2		1.9		2				Fatigue		Block		Transverse		Longitudinal

										Pathway Data		99		100		82		99

										Field Data		100		100		76		100

										Other Notes:		None.

										Field Notes:		None.

		HWY		Dir		BMP		EMP

		348		2		2		2.1				Fatigue		Block		Transverse		Longitudinal

										Pathway Data		100		100		68		88

										Field Data		100		100		65		93

										Field Notes:		High severity associated cracking surrounding high transverse cracks.

										Other Notes:		None.

		HWY		Dir		BMP		EMP

		52		2		34		34.1				Fatigue		Block		Transverse		Longitudinal

										Pathway Data		100		100		91		100

										Field Data		100		100		85		100

										Field Notes:		None.

										Other Notes:		None.

		HWY		Dir		BMP		EMP

		287		1		312		312.1				Transverse		Longitudinal		Corner

										Pathway Data		100		100		100

										Field Data		93		100		100

										Field Notes:		Low transverse cracks were hairline.

										Other Notes:		None.

		HWY		Dir		BMP		EMP

		287		2		312		312.1				Transverse		Longitudinal		Corner

										Pathway Data		100		100		100

										Field Data		100		100		100

										Field Notes:		None.

										Other Notes:		None.

		HWY		Dir		BMP		EMP

		37		2		3		3.1				Fatigue		Block		Transverse		Longitudinal

										Pathway Data		93		100		71		79

										Field Data		86		100		52		78

										Field Notes:		None.

										Other Notes:		None.

		HWY		Dir		BMP		EMP

		34		1		105		105.1				Transverse		Longitudinal		Corner

										Pathway Data		100		100		100

										Field Data		96		100		100

										Field Notes:		Low transverse cracks were hairline.

										Other Notes:		None.

		HWY		Dir		BMP		EMP

		34		2		105		105.1				Transverse		Longitudinal		Corner

										Pathway Data		43		100		100

										Field Data		47		100		100

										Field Notes:		Low transverse cracks were hairline.

										Other Notes:		None.

		HWY		Dir		BMP		EMP

		172		2		21		21.1				Fatigue		Block		Transverse		Longitudinal

										Pathway Data		72		100		80		88

										Field Data		79		100		55		74

										Field Notes:		Chip sealed. No Milepost sign.

										Other Notes:		Chip sealed cracks are easier to identify in the field.

		HWY		Dir		BMP		EMP

		172		2		13		13.1				Fatigue		Block		Transverse		Longitudinal

										Pathway Data		100		100		100		100

										Field Data		99		100		99		99

										Field Notes:		Chip sealed.

										Other Notes:		None.

		HWY		Dir		BMP		EMP

		160		1		164.7		164.8				Fatigue		Block		Transverse		Longitudinal

										Pathway Data		100		100		100		100

										Field Data		100		100		100		100

										Field Notes:		New construction.

										Other Notes:		None.

		HWY		Dir		BMP		EMP

		160		2		72		72.1				Fatigue		Block		Transverse		Longitudinal

										Pathway Data		97		100		100		78

										Field Data		100		100		100		99

										Field Notes:		300-ft of centerline joint separation evident.

										Other Notes:		Pathway categorizes the joint separation as a longitudinal crack.

		HWY		Dir		BMP		EMP

		2		2		17		17.1				Fatigue		Block		Transverse		Longitudinal

										Pathway Data		98		100		82		97

										Field Data		96		100		71		99

										Field Notes:		None.

										Other Notes:		None.

		HWY		Dir		BMP		EMP

		95		1		1		1.1				Fatigue		Block		Transverse		Longitudinal

										Pathway Data		100		100		100		91

										Field Data		100		100		100		100

										Field Notes:		None.

										Other Notes:		None.

		HWY		Dir		BMP		EMP

		470		2		22		22.1				Transverse		Longitudinal		Corner

										Pathway Data		100		92		100

										Field Data		100		95		96

										Field Notes:		Construction joint along shoulder is jagged and wide.

										Other Notes:		None.

		HWY		Dir		BMP		EMP

		470		2		17.9		18				Fatigue		Block		Transverse		Longitudinal

										Pathway Data		100		100		68		99

										Field Data		100		100		67		100

										Field Notes:		Asphalt over concrete. This site is not safe enough to close to data collection lane.

										Other Notes:		None.





raw distress

		

		HWY		Dir		BMP		EMP				FATIGUE						BLOCK						TRANSVERSE						LONGITUDINAL

		36		2		82		82.1				Low		Mod.		High		Low		Mod.		High		Low		Mod.		High		Low		Mod.		High

										Pathway Data		0		0		0		0		0		0		4		0		0		141		0		0

										Field Data		28		0		72		0		0		0		23		1		1		135		0		0

										Field Notes:		Joint separation evident.

										Other Notes:		Only 4 transverse cracks are visible on the video log.

		HWY		Dir		BMP		EMP				FATIGUE						BLOCK						TRANSVERSE						LONGITUDINAL

		70		2		286		286.1				Low		Mod.		High		Low		Mod.		High		Low		Mod.		High		Low		Mod.		High

										Pathway Data		40		0		0		0		0		0		3		1		0		661		0		0

										Field Data		12		220		0		0		0		0		3		11		5		4		100		4

										Field Notes:		Numerous patches and joint separation.

										Other Notes:		Pathway identified the joint separation as a low severity longitudinal crack.

		HWY		Dir		BMP		EMP				FATIGUE						BLOCK						TRANSVERSE						LONGITUDINAL

		30		2		18		18.1				Low		Mod.		High		Low		Mod.		High		Low		Mod.		High		Low		Mod.		High

										Pathway Data		0		0		0		0		6179		0		11		13		0		0		0		0

										Field Data		53		53		158.4		0		0		0		30		15		2		0		0		0

										Field Notes:		None.

										Other Notes:		Pathway identified the distress as moderate block cracking while the field investigators identified the distress as fatigue cracking (in the wheel paths) with intersecting transverse cracks.

		HWY		Dir		BMP		EMP				TRANSVERSE						LONGITUDINAL						CORNER

		70		1		323		323.1				Low		Mod.		High		Low		Mod.		High		Low		Mod.		High

										Pathway Data		1		0		0		17		27		0		1		0		0

										Field Data		0		0		0		8		0		28		2		0		0

										Field Notes:		None.

										Other Notes:		None.

		HWY		Dir		BMP		EMP				FATIGUE						BLOCK						TRANSVERSE						LONGITUDINAL

		96		2		41.9		42				Low		Mod.		High		Low		Mod.		High		Low		Mod.		High		Low		Mod.		High

										Pathway Data		0		0		0		0		0		0		11		0		0		41		0		0

										Field Data		0		0		0		0		0		0		17		18		1		5		0		0

										Field Notes:		Chip sealed.

										Other Notes:		By inspecting the shoulders, field investigators were easily able to discover transverse cracks that were obscured by the chip seal. Pathway's video logs do not extend to the shoulders, as such.

		HWY		Dir		BMP		EMP				FATIGUE						BLOCK						TRANSVERSE						LONGITUDINAL

		67		2		1		1.1				Low		Mod.		High		Low		Mod.		High		Low		Mod.		High		Low		Mod.		High

										Pathway Data		0		1809		0		0		0		0		3		33		0		0		0		0

										Field Data		330		0		0		0		2728		0		9		8		13		16		144		0

										Field Notes:		None.

										Other Notes:		Both field investigation and Pathway identify the segment near-failing. However, the field investigation and Pathway categorize the cracking differently.

		HWY		Dir		BMP		EMP				FATIGUE						BLOCK						TRANSVERSE						LONGITUDINAL

		115		2		9.9		10				Low		Mod.		High		Low		Mod.		High		Low		Mod.		High		Low		Mod.		High

										Pathway Data		0		1045		0		3232		0		0		0		15		0		0		42		0

										Field Data		0		481		88		0		0		0		2		15		45		0		7		303

										Field Notes:		None.

										Other Notes:		Pathway reports distress as block cracking while the field investigation reports distress as intersecting transverse and longitudinal cracks.

		HWY		Dir		BMP		EMP				FATIGUE						BLOCK						TRANSVERSE						LONGITUDINAL

		141		2		151		150.9				Low		Mod.		High		Low		Mod.		High		Low		Mod.		High		Low		Mod.		High

										Pathway Data		73		58		0		0		0		0		24		7		0		94		43		0

										Field Data		112		339		0		150		0		0		10		11		0		136.7		64		13

										Field Notes:		None.

										Other Notes:		None.

		HWY		Dir		BMP		EMP				FATIGUE						BLOCK						TRANSVERSE						LONGITUDINAL

		65		2		1.9		2				Low		Mod.		High		Low		Mod.		High		Low		Mod.		High		Low		Mod.		High

										Pathway Data		63		0		0		0		0		0		20		0		0		15		0		0

										Field Data		0		0		0		0		0		0		26		0		0		0		0		0

										Field Notes:		None.

										Other Notes:		None.

		HWY		Dir		BMP		EMP				FATIGUE						BLOCK						TRANSVERSE						LONGITUDINAL

		348		2		2		2.1				Low		Mod.		High		Low		Mod.		High		Low		Mod.		High		Low		Mod.		High

										Pathway Data		16		0		0		0		0		0		18		17		0		119		118		0

										Field Data		0		11		0		0		0		0		2		20		17		13		103		29

										Field Notes:		High severity associated cracking surrounding high transverse cracks.

										Other Notes:		None.

		HWY		Dir		BMP		EMP				FATIGUE						BLOCK						TRANSVERSE						LONGITUDINAL

		52		2		34		34.1				Low		Mod.		High		Low		Mod.		High		Low		Mod.		High		Low		Mod.		High

										Pathway Data		0		0		0		0		0		0		10		0		0		0		0		0

										Field Data		0		0		0		0		0		0		16		0		0		0		0		0

										Field Notes:		None.

										Other Notes:		None.

		HWY		Dir		BMP		EMP				TRANSVERSE						LONGITUDINAL						CORNER

		287		1		312		312.1				Low		Mod.		High		Low		Mod.		High		Low		Mod.		High

										Pathway Data		0		0		0		0		0		0		0		0		0

										Field Data		5		0		0		0		0		0		0		0		0

										Field Notes:		Low transverse cracks were hairline.

										Other Notes:		None.

		HWY		Dir		BMP		EMP				TRANSVERSE						LONGITUDINAL						CORNER

		287		2		312		312.1				Low		Mod.		High		Low		Mod.		High		Low		Mod.		High

										Pathway Data		0		0		0		0		0		0		0		0		0

										Field Data		0		0		0		0		0		0		0		0		0

										Field Notes:		None.

										Other Notes:		None.

		HWY		Dir		BMP		EMP				FATIGUE						BLOCK						TRANSVERSE						LONGITUDINAL

		37		2		3		3.1				Low		Mod.		High		Low		Mod.		High		Low		Mod.		High		Low		Mod.		High

										Pathway Data		15		408		0		0		0		0		1		31		0		0		415		0

										Field Data		56		839		0		0		0		0		2		10		41		165		277		0

										Field Notes:		None.

										Other Notes:		None.

		HWY		Dir		BMP		EMP				TRANSVERSE						LONGITUDINAL						CORNER

		34		1		105		105.1				Low		Mod.		High		Low		Mod.		High		Low		Mod.		High

										Pathway Data		0		0		0		0		0		0		0		0		0

										Field Data		3		0		0		0		0		0		0		0		0

										Field Notes:		Low transverse cracks were hairline.

										Other Notes:		None.

		HWY		Dir		BMP		EMP				TRANSVERSE						LONGITUDINAL						CORNER

		34		2		105		105.1				Low		Mod.		High		Low		Mod.		High		Low		Mod.		High

										Pathway Data		40		0		0		0		0		0		0		0		0

										Field Data		37		0		0		0		0		0		0		0		0

										Field Notes:		Low transverse cracks were hairline.

										Other Notes:		None.

		HWY		Dir		BMP		EMP				FATIGUE						BLOCK						TRANSVERSE						LONGITUDINAL

		172		2		21		21.1				Low		Mod.		High		Low		Mod.		High		Low		Mod.		High		Low		Mod.		High

										Pathway Data		73		1715		0		0		0		0		18		4		0		203		39		0

										Field Data		1320		0		0		0		0		0		45		3		1		528		0		0

										Field Notes:		Chip sealed. No Milepost sign.

										Other Notes:		Chip sealed cracks are easier to identify in the field.

		HWY		Dir		BMP		EMP				FATIGUE						BLOCK						TRANSVERSE						LONGITUDINAL

		172		2		13		13.1				Low		Mod.		High		Low		Mod.		High		Low		Mod.		High		Low		Mod.		High

										Pathway Data		0		0		0		0		0		0		0		0		0		0		0		0

										Field Data		36		0		0		0		0		0		1		0		0		27		0		0

										Field Notes:		Chip sealed.

										Other Notes:		None.

		HWY		Dir		BMP		EMP				FATIGUE						BLOCK						TRANSVERSE						LONGITUDINAL

		160		1		164.7		164.8				Low		Mod.		High		Low		Mod.		High		Low		Mod.		High		Low		Mod.		High

										Pathway Data		0		0		0		0		0		0		0		0		0		0		0		0

										Field Data		0		0		0		0		0		0		0		0		0		0		0		0

										Field Notes:		New construction.

										Other Notes:		None.

		HWY		Dir		BMP		EMP				FATIGUE						BLOCK						TRANSVERSE						LONGITUDINAL

		160		2		72		72.1				Low		Mod.		High		Low		Mod.		High		Low		Mod.		High		Low		Mod.		High

										Pathway Data		167		0		0		0		0		0		0		0		0		434		0		0

										Field Data		0		0		0		0		0		0		0		0		0		30		0		0

										Field Notes:		300-ft of centerline joint separation evident.

										Other Notes:		Pathway categorizes the joint separation as a longitudinal crack.

		HWY		Dir		BMP		EMP				FATIGUE						BLOCK						TRANSVERSE						LONGITUDINAL

		2		2		17		17.1				Low		Mod.		High		Low		Mod.		High		Low		Mod.		High		Low		Mod.		High

										Pathway Data		0		148		0		0		0		0		19		1		0		54		0		0

										Field Data		114		119		0		0		0		0		25		7		0		12		0		0

										Field Notes:		None.

										Other Notes:		None.

		HWY		Dir		BMP		EMP				FATIGUE						BLOCK						TRANSVERSE						LONGITUDINAL

		95		1		1		1.1				Low		Mod.		High		Low		Mod.		High		Low		Mod.		High		Low		Mod.		High

										Pathway Data		0		0		0		0		0		0		0		0		0		178		0		0

										Field Data		0		0		0		0		0		0		0		0		0		0		0		0

										Field Notes:		None.

										Other Notes:		None.

		HWY		Dir		BMP		EMP				TRANSVERSE						LONGITUDINAL						CORNER

		470		2		22		22.1				Low		Mod.		High		Low		Mod.		High		Low		Mod.		High

										Pathway Data		0		0		0		156		0		0		0		0		0

										Field Data		0		0		0		53		0		43		2		0		0

										Field Notes:		Construction joint along shoulder is jagged and wide.

										Other Notes:		None.

		HWY		Dir		BMP		EMP				FATIGUE						BLOCK						TRANSVERSE						LONGITUDINAL

		470		2		17.9		18				Low		Mod.		High		Low		Mod.		High		Low		Mod.		High		Low		Mod.		High

										Pathway Data		0		0		0		0		0		0		35		0		0		28		0		0

										Field Data		0		0		0		0		0		0		36		0		0		8		0		0

										Field Notes:		Asphalt over concrete. This site is not safe enough to close to data collection lane.

										Other Notes:		None.





stddev

		FATIGUE								BLOCK								TRANSVERSE								LONGITUDINAL								CORNER

		CDOT		Pathway		Difference				CDOT		Pathway		Difference				CDOT		Pathway		Difference				CDOT		Pathway		Difference				CDOT		Pathway		Difference

		100		100		0				100		100		0				100		100		0				100		100		0				100		100		0

		100		100		0				100		100		0				100		100		0				100		100		0				100		100		0

		100		100		0				100		100		0				100		100		0				100		100		0				100		100		0

		100		100		0				100		100		0				100		100		0				100		100		0				100		100		0

		100		100		0				100		100		0				100		100		0				100		100		0				100		99		1

		100		100		0				100		100		0				100		99		1				100		100		0				96		98		-2

		100		99		1				100		100		0				99		100		-1				100		100		0						Average Difference =		-0

		100		97		3				100		100		0				96		100		-4				100		99		1						Std. Dev. of Difference =		1.0

		99		100		-1				100		100		0				93		100		-7				100		99		1

		98		100		-2				100		100		0				85		91		-6				100		98		2

		96		100		-4				100		100		0				83		96		-13				100		91		9

		96		99		-3				100		100		0				81		72		9				99		100		-1

		96		98		-2				100		100		0				77		96		-19				99		78		21

		95		71		24				100		100		0				76		82		-6				98		98		0

		93		98		-5				100		55		45				73		67		6				95		95		0

		91		73		18				100		14		86				67		90		-23				95		67		28

		86		93		-7				98		100		-2				67		68		-1				93		93		0

		79		72		7				62		100		-38				65		68		-3				93		88		5

				Average Difference =		2						Average Difference =		5				57		78		-21				92		100		-8

				Std. Dev. of Difference =		7.7						Std. Dev. of Difference =		24.7				55		80		-25				89		93		-4

																		52		71		-19				85		98		-13

																		47		43		4				78		79		-1

																		44		86		-42				74		88		-14

																				Average Difference =		-7						Average Difference =		1

																				Std. Dev. of Difference =		12.2						Std. Dev. of Difference =		8.9

		Note:		Statistical analysis completed and included in this report per request of Jay Goldbaum.
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Missing Hwys 21 ErrorsJune 25, 2003


HWY BMP EMP
005A 0 14.9


006K 0 0.4


036H 0 1.1


079A 0 23.9


090B 82 89.9


131A 0 0.3


133B 13.1 16.1


141B 156.7 162


183A 0 1


187A 0 0.7


194A 0 20


196A 0 35.6


196B 0 0.2


202A 0 3


207A 0 5.9


209A 0 1.5


263A 0 6.8


340A 0 13.3


347A 0 5


470B 0 34.1


470W 0 1.4
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ISSUE:  Shall the 2003 Condition Data, as collected by Pathway Services, be accepted and utilized by the Pavement Management Program?


RESULTS:


		

		Member

		Vote

		Comments



		Region 1

		Janet Minter

		YES

		



		Region 1

		Bob LaForce

		YES

		Late via email 8/5/03



		Region 2

		Frank Walters

		YES

		



		Region 2

		Richard Zamora

		YES

		



		Region 3

		Bob Heidelmeier

		YES

		Via phone 7/30/03



		Region 3

		Dave Eller

		Did Not Vote

		



		Region 4

		Rose McDonald

		YES

		



		Region 4

		Gary DeWitt

		YES

		Proxy from Rose McDonald



		Region 5

		Mike McVaugh

		YES

		Late via email 8/4/03



		Region 5

		Robert Shanks

		YES

		



		Region 6

		Bob Locander

		YES

		Via phone 7/29/03



		Region 6

		Reza Akhavan

		Did Not Vote

		



		HQ

		Stephen Henry

		YES

		



		HQ

		Jay Goldbaum

		YES

		



		DTD

		Tamela Goorman

		YES

		



		FHWA

		Jean Wallace

		Did Not Vote
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MissingSegments June 25, 2003 37 Errors


TABLE Batch123


HWY DIR BMP EMPREGION LENGTH
024A 2 212 2825 70


025A 1 29 302 1


034A 1 115.4 1453 29.6


050A 1 32 36.63 4.6


050A 2 178 1793 1


050B 2 348 3602 12


064A 1 32 333 1


070A 1 253 253.23 0.2


070A 2 159.7 1603 0.3


082A 1 47 683 21


082A 2 13.9 143 0.1


088A 1 11 126 1


160C 1 390 3932 3


160C 1 469 4702 1


225A 2 4 56 1


287C 1 301.8 3086 6.2


287C 1 318.3 331.86 13.5


287C 1 348.5 353.86 5.3


350A 2 22.8 232 0.2


350A 2 23.9 242 0.1


350A 2 24.9 252 0.1


350A 2 32.9 332 0.1


350A 2 34.9 352 0.1


350A 2 36.9 372 0.1


350A 2 37.9 382 0.1


350A 2 40.8 412 0.2


350A 2 43.9 442 0.1


350A 2 45.9 462 0.1


350A 2 48.9 492 0.1
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350A 2 49.9 502 0.1


350A 2 51.9 522 0.1


350A 2 53.9 542 0.1


350A 2 56.8 572 0.2


350A 2 57.9 582 0.1


350A 2 62.9 632 0.1


550B 1 127 1285 1


550B 1 23 255 2
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Sheet1

		Statistical Analysis for the Multiple Runs on Each Site

				Average		Average						Average		Average						Average		Average						Average		Average						Average		Average

		Correlation Site		IRI		Rut				Correlation Site		IRI		Rut				Correlation Site		IRI		Rut				Correlation Site		IRI		Rut				Correlation Site		IRI		Rut

		And Run		(inches/mile)		(inches)				And Run		(inches/mile)		(inches)				And Run		(inches/mile)		(inches)				And Run		(inches/mile)		(inches)				And Run		(inches/mile)		(inches)

		1A Run 1		228.50		0.32				3A Run 1 (25mph)		90.20		0.06				4A Run 1		78.11		0.10				5A Run 1		153.74		0.14				6A Run 1		143.68		0.21

		1A Run 2		227.60		0.33				3A Run 1 (35mph)		86.80		0.07				4A Run 2		78.83		0.12				5A Run 2		152.48		0.12				6A Run 2		142.68		0.19

		1A Run 3		216.30		0.31				3A Run 1 (45mph)		86.90		0.05				4A Run 3		78.72		0.12				5A Run 3		150.44		0.13				6A Run 3		136.00		0.21

		1A Run 4		229.20		0.34				3A Run 2 (25mph)		90.80		0.07				4A Run 4		80.78		0.11				5A Run 4		151.22		0.14				6A Run 4		141.32		0.19

		1A Run 5		218.00		0.31				3A Run 2 (35mph)		89.30		0.06				4A Run 5		80.72		0.13				5A Run 5		150.48		0.13				6A Run 5		139.32		0.21

		Average		223.92		0.32				3A Run 2 (45mph)		87.90		0.06				Average		79.43		0.12				Average		151.67		0.13				Average		140.60		0.20

		Std Dev		6.24		0.01				3A Run 3 (25mph)		88.90		0.07				Std Dev		1.23		0.01				Std Dev		1.42		0.01				Std Dev		3.05		0.01

										3A Run 3 (35mph)		87.30		0.06

										3A Run 3 (45mph)		86.90		0.06

										Average		88.33		0.06

										Std Dev		1.52		0.01

				Average		Average						Average		Average						Average		Average						Average		Average

		Correlation Site		IRI		Rut				Correlation Site		IRI		Rut				Correlation Site		IRI		Rut				Correlation Site		IRI		Rut

		And Run		(inches/mile)		(inches)				And Run		(inches/mile)		(inches)				And Run		(inches/mile)		(inches)				And Run		(inches/mile)		(inches)

		1C Run 1		110.96		0.16				3C Run 1		148.25		0.09				4C Run 1		277.33		0.07				5C Run 1		105.73		0.07

		1C Run 2		114.72		0.15				3C Run 2		148.50		0.08				4C Run 2		286.58		0.07				5C Run 2		109.91		0.07

		1C Run 3		114.76		0.17				3C Run 3		150.38		0.09				4C Run 3		281.42		0.08				5C Run 3		105.09		0.06

		1C Run 4		119.12		0.15				3C Run 4		151.44		0.09				4C Run 4		278.67		0.07				5C Run 4		108.18		0.05

		1C Run 5		134.24		0.14				3C Run 5		152.63		0.09				4C Run 5		281.33		0.07				5C Run 5		107.73		0.07

		Average		118.76		0.15				Average		150.24		0.09				Average		281.07		0.07				Average		107.33		0.06

		Std Dev		9.12		0.01				Std Dev		1.88		0.00				Std Dev		3.55		0.00				Std Dev		1.94		0.01
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2003 Answers to email from Stephen Henry on June 25, 2003


Missing Highways:


005a  This is Mt. Evans and is closed till Memorial Day.


006k  Don’t do as per Stephen Henry


036H  Under Construction should be added to exceptions list.


079a  In Batch 5


090B In Batch 5


131a  Was not collected must go on exceptions list.


133b  Not requested to be collected per road limits list for 2003.


141b In Batch 5


183a  In Batch 5


187a In Batch 5


194a  In Batch 5


196a In Batch 5


196B In Batch 5


202a In Batch 5


207a In Batch 5


209a In Batch 5


263a In batch 5


340a In Batch 5


347a In Batch 5


470b Not requested to be collected per road limits list for 2003.


470W Not requested to be collected per road limits list for 2003.


Missing Segments:


024a Dir 2, MP 212-282. Excluded in Road limits list for 2003.


025a Dir2, MP 29-30 In Batch 5


034a Dir 1 MP 115.4-145 Rocky Mtn Nat’l Park should be on exceptions list.


050a Dir 1 MP 32-36.6 In Batch 5


050a Dir 2 MP 178-179 In Batch 3


050b Dir 2 MP 348-360 No Video Should be added to the exceptions list.


064a Dir 1 MP 32-33 In Batch 5


070a Dir 1 MP 253-253.2 In Batch 2


070a Dir 2 MP 159.7-160 In Batch 2


082a Dir 1 MP 47-68 Road Closed Should be added to the exceptions list.


082a Dir 2 MP 13.9-14 In Batch 3


088a Dir 1 MP 0-14.736 (MP 11-12)  Included in Batch 5


160c Dir1 MP 390-393 In Batch 5


160c Dir 1 MP 469-470 In Batch 5


225a Dir 2 MP 4-5 In Batch 5


287c Dir1 MP 301.8-308 Excluded in 2003 road limits


287c Dir 1 MP 318.3-331.8 Excluded in 2003 road limits


287c Dir 1 MP 348.5-353.8 Excluded in 2003 road limits


350a Dir 2 MP 22.8-23 In Batch 5




23.9-24 In Batch 5




24.9-25 In Batch 5




32.9-33 In Batch 5




34.9-35 In Batch 5




36.9-37 In Batch 5




37.9-38 In Batch 5




40.8-41 In Batch 5




43.9-44 In Batch 5


.

45.9-46 In Batch 5




48.9-49 In Batch 5




49.9-50 In Batch 5




51.9-52 In Batch 5




53.9-54 In Batch 5


 

56.8-57 In Batch 5




57.9-58 In Batch 5


62.9-63 In Batch 5

550b Dir 1 MP 127-128 In Batch 5


550b Dir 1 MP 23-25 In Batch 5


Wrong Highway Limits


002a Dir 1 MP 0-9.8 Our database shows 0 to 9.8


006F Dir 1 MP 208.7-229.3  Chemical Spill Should be added to exceptions list.


008a Dir 2 MP 2.6-6.9 Our Batch 3 Database shows 2.683-6.913


014b Dir 1 MP 34.1 – 121.7  We have data and video for MP 45 – 121.7 but MP 34.1 to 


45 should be added to exceptions list.  There is data for this section but no video.


024a Dir 2 MP 174-303.8 We have data and video for MP 209-303.8.  As per email from


 Stephen Henry, these are the actual road limits for 2003, (303.8-282 and 212-209 


in Dir 2)


034a Dir 2 MP 57.8-115.5 As per email from Stephen Henry regarding road limits on 1-


13-03, we collected MP 89-115.5 found in Batch 2.


034d Dir 2 MP 4-11.4:  According to 2002 data, MP 4-6.2 is a 2 lane road.  We collected 


MP 6.2 to 11.4 found in Batch 2. 


040a Dir 2 MP 131.7-184: According to 2002 data, MP 135-184 is a 2 lane road.  We


 collected MP 131.7-135.  As per Stephen Henry email (Jan 13, 2003),  our 


database was correct on this point.


059b Dir 2  MP 74.5-173.3 In batch 5.


070b Dir 2 MP 6.7-13.4 We collected 0-13.36 Dir 2 in Batch 3.


070k Dir 1 MP 0-2.6 We collected 0 – 3.2. 


075a Dir 1 MP 2.1-2.7  In Batch 3


078a Dir 1 MP 0-33.3 In Batch 3 description says end of gravel road is a MP 9.3.  We 


collected MP 9.3 to 33.3


085b Dir 2  MP 200-210.7 In batch 3 we collected MP 197.5-210.7.


085c Dir 1 MP 227-280 In Batch 5


085c Dir 2 MP 227-309.6 We collected MP 227-280.3 as per road limits.  The rest 280.3 


–309.6 are not part of the road limits document for 2003.


086a Dir 1 MP .5 –59 Road limits say 0 to 59 and that’s what we collected.


116a Dir 1 MP 0 – 32.3 In Batch 2


128a Dir 1 MP 0 – 8.4 We collected MP 0 – 8 as per road limits document in 2003.


160a  Dir 2 MP 81.2 – 88.2  We collected MP 40.2 to 88.2 so it is included.


160a Dir 2 MP 230.4-233.4 We collected MP 88.2 to 233.4, so it is included.


287c Dir 2 MP 331.8 to 332.7 in Batch 2.


291a Dir 1 MP 0-8.999 In Batch 5


394a Dir 1 MP 0 – 9.4 MP 7 to MP 9.4 is a gravel road as per 2002 database.  We 


collected MP 0-MP7.








June 26, 2003


Notes to Stephen Henry:


1. The following roads need to be deleted from your Access database as they are reported in Batch 5:


024b from  MP 419.315 – 436.999 (437) needs  to be cut.


057a from MP  0 – 1 needs to be cut.


350a from MP 63-22 decreasing needs to be cut.


Sh550b Dir 1 and 2 left wheel path data is corrupt and therefore reported as NA. Right wheel path data appears to be in order, but it is your decision whether to use the right wheel path alone.   


2. We will be re-recording the following tri-views for you. Please discard the copies you currently have and


    expect the others at the beginning of next week. 


    Tri-Views 136, 247, 248, 249 should be discarded and will be replaced.


3. There is about 158 miles with sensor data but no distress data. These are 79A I 0-


23.892, 34A I 115.411 - 136, 85C I 227-267, 194A I 0-20, 196A I 0 – 35.6, 202A 


I 0-2.999, 207A 0-5.935, 209A I 0-1.5, 263A I 0-6.747 


4. The attached Microsoft Access file may contain duplicate records from data previously 


submitted. If this occurs, please delete the previous data and replace it with the 


data in Batch 5.
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Sheet1

		Data Comparison for 2003 Data Collection Correlation Sites

		Repeatability for IRI

		Tolerance:		The difference between the highest reported value and the lowest reported value may not exceed 50 inches/mile.

				Special Feature				Length		Percentage

				(as described by		Total		Out of		Out of

		ID #		the contract)		Length		Tolerance		Tolerance		Notes

		1A		Asphalt Smooth		1.4		0.4		29%		1

		2A & 3A		Asphalt Medium & Speed Correlation		1.5		0.1		7%		2

		4A		Asphalt Medium		1.8		0.0		0%

		5A		Asphalt Rough		2.7		0.2		7%

		6A		Asphalt Smooth & Light Traffic		1.9		0.3		16%

		1C		Concrete Smooth		2.5		0.7		28%		3

		3C		Concrete Rough		1.6		0.0		0%		4

		4C		Concrete Rough		1.2		0.1		8%		5

		5C		Concrete Smooth		1.1		0.0		0%		6

		Total System				15.7		1.8		11%

		Notes:		1. Segments out of tolerance exhibit eratic data in the right wheel path.

				2.  This site was run 3 times at 25 mph, 3 times at 35 mph, and 3 times at 45 mph.

				3. Run 5 continually defines the upper boundary of this correlation site and is consistantly out of tollerance.  Asphalt overlay from 1.1 to 1.2 miles.

				4.  Asphalt overlay from 0 to 0.1 miles on a bridge deck.

				5. First 0.12 miles is a bridge deck with an asphalt overlay and last 0.15 mile is an asphalt overlay.  Excessive roughness shown in video from bridge decks, patches, intersections, and joints.

				6. Miles 0 to 0.26 is asphalt.

		Repeatability for Rut

		Tolerance:		The difference between the highest reported value and the lowest reported value may not exceed 0.1 inches.

				Special Feature				Length		Percentage

				(as described by		Total		Out of		Out of

		ID #		the contract)		Length		Tolerance		Tolerance		Notes

		1A		Asphalt Smooth		1.4		0.2		14%

		2A & 3A		Asphalt Medium & Speed Correlation		1.5		0		0%

		4A		Asphalt Medium		1.8		0		0%

		5A		Asphalt Rough		2.7		0.3		11%

		6A		Asphalt Smooth & Light Traffic		1.9		0.5		26%		1

		1C		Concrete Smooth		2.5		0.4		16%		2

		3C		Concrete Rough		1.6		0		0%

		4C		Concrete Rough		1.2		0		0%

		5C		Concrete Smooth		1.1		0.1		9%

		Total System				15.7		1.5		10%

		Notes:		1. Left wheel path rutting is 2 - 3 times greater than right wheel path rutting

				2. Run 1 is responsible for the unacceptable segments.
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1 Introduction


1.1 History


The Colorado Department of Transportation (CDOT) collects approximately 11,000 lane miles of highway condition data a year.  This data illustrates the current state of the roadway system and is used to forecast the impending conditions of the network.  The condition data is the foundation for determining all pavement management calculations; hence, one of the essential elements to a successful pavement management system is high quality, reliable condition data.  All highway data collection is contracted.  For the 2003 data collection Pathway Services, Incorporated was hired to collect and compile data.


The first year of condition data collection was 1991.  Although data collection has been ongoing, 2000 was the inaugural year for the Condition Data Quality Assurance Protocol (Keleman 2000).  The 2000 and 2001 protocols document the actions of previous Condition Data Task Forces and describes the method used for checking condition data. In 2002, the quality assurance methodology was reassigned to the new Pavement Management Manual (Keleman, et al. 2003). This change resulted in a modified title and an abbreviated format for this report. 


1.2 Purpose


The purpose of the this 2003 Condition Data Quality Assurance Review is to:


· Describe any modifications to the protocol used to check this year’s condition data


· Present the results of this year’s Quality Assurance/Quality Control (QA/QC) efforts.


· Determine whether the 2003 condition data is accurate.


· Identify improvements for next year.


2 Condition Data Task Force


2.1 Task Force Goal


The goal of the Condition Data Task Force is to check the annual condition data such that CDOT is confident that the data provided accurately reflects the existing pavement conditions.  All QA/QC checks will be done in accordance with the protocol established in 2000 and subsequently modified in 2001 and 2002. No changes were made to the protocols for 2003.


2.2 Task Force Members


The participating Pavement Managers an Material Engineers for the 2003 Condition Data Task Force were:


· Janet Minter
Region 1


· Frank Walters
Region 2


· Lowell Lester
Region 2


· Bob Heidelmeier
Region 3


· Rose McDonald
Region 4


· Robert Shanks
Region 5


· Mike McVaugh
Region 5


· Bob Locander
Region 6


· Ali Farrokhyar
Headquarters


· Stephen Henry
Headquarters


· Mike Keleman
Headquarters


· Mike Zaturenskiy
Headquarters


3 Quality Control/Quality Assurance Protocol


Two protocols are required to accurately verify the quality of the condition data.  One protocol is necessary for office review of data and one protocol is necessary for field review of data.  Both protocols remain unchanged from last year.  The formal protocol can be found in the Pavement Management Manual (Keleman, et al. 2003).


3.1 Pathway’s QA/QC Efforts


It should also be noted that Pathway conducts their own QA/QC in accordance with their internal procedures and polices.  Pathway’s office technicians are trained for approximately one week.  Training includes review of manuals, training tapes, field trips, and testing.  Technicians are debriefed and updated on each project.  Additionally, Pathway has two levels of QA/QC.  While videos are being rated, a Quality Control Officer inspects technicians’ workstations, checking controls and monitors. After the tapes have been rated, the second level of QA/QC spot-checks roughly 10% of the videos and corresponding ratings.  All raw data is screened for duplicate records and excessive distress quantities prior to shipping.  


Pathway’s QA/QC efforts are not limited to the office data reduction; they also extend to the field data collection.  Warning sirens and lights are integrated with all data collection equipment.  Computer monitors graphically display real-time data collection that the van operators check on a regular basis to ensure that the collected data coincides with the actual road conditions.  A warning bell rings prior to each expected milepost so that the van operators can document agreement between the computer and the highway mileposts.  Regular vehicle and equipment maintenance also assists in sustaining consistent quality data. 


4 Results


4.1 Correlation Sites


Pathway is required to prove the repeatability of their ride and rut instruments by driving their data collection van multiple times over pre-assigned correlation sites.  Each site was picked to represent specific types of surface conditions such as smooth asphalt or rough concrete.  One site is designated for speed correlation, and Pathway is required to run this site at varying speeds to ensure that ride and rut measurements are not dependent upon the velocity of the data collection van.


Review of the correlation sites revealed sufficient confidence levels for ride and rut measurements.  Due to erratic ride and rut data on sites 1A (asphalt smooth), 6A (asphalt smooth and light traffic), and 1C (smooth concrete) these three sites were revisited later in the data collection schedule.  The results of these reruns supported an acceptable confidence level for the ride data.  For the correlation sites data comparison, see Appendix C.


4.2 Videocassette Review


Review of the SVHS videocassette review yielded:


· Overall picture quality is average for VHS.


· Few videocassettes displayed slight flickering for the initial 2 – 10 minutes of road footage.


· Several instances when the ID flag/counter pauses, skip, or cuts out momentarily.


· Occasionally a blue tint illuminates the left wheel path view.


· Several tapes were mislabeled as Region 7 and Region 8. 


Pathway was contacted about these problems and replaced all tapes with glitches.  


4.2.1 Region 2 Videocassette Review


Lowell Lester performed on in-depth review of videocassettes given to Region 2. His report is as follows:


In general the tapes seem to be blurred (I can't read the Highway signs or even the mile posts), many segments don't have the highway headings and locations, the downward cameras go from gray to blue, from brown to yellow. At least they should be a similar color to the forward camera. In the downward views, sometimes there are shadows of the overhead cameras, and sometimes they aren't focused properly. (At first I thought it was my viewing equipment so I had it cleaned and tuned , but it made no difference in the tape quality.) I think that they could have edited the tapes a little better as there is a lot of blank tape, and a lot of wasted tape when they were parked by the side of the road and when they were back tracking. I think that they could have grouped the Region tapes better, rather than stick some of our roads on the end of Region 1 tapes.


More specifically this is what I found:


TAPE 179


It was mostly SH 24 in Regions 3 and 1 with only 24 miles in my Region, the remainder of SH 24 is on another tape. SH 24E is 4.3 miles in length and the first pass showed the road but no headings, the second pass showed the headings but they were out of sequence with the mile posts, the third pass showed the headings but the sun was too bright to see the road.


TAPE 160


Shows roads in Region 1, many segments with no headings, and does not show SH 67 from 45.58 to 99.99 as called out on the Video Index.


TAPE 125


Shows SH 194A from 0 to ??? (no headings) and the middle 1/3 of tape is blank.


TAPE 126


The Headings are missing from SH 266, SH 176, and SH???


TAPE 107


Is O.K., 


TAPE 108


Is O.K. but hard to find SH 25B and SH 239 as they are in between segments of I-25


TAPE 109, 137, 138, 122


Is O.K. 


TAPE 139


Is O.K. but last 1/3 of tape is a concrete road with no headings.


TAPE 121


Is O.K. but the last 3/4 is blank tape


TAPE 123


SH 196 has no headings, SH 50 west bound has no headings, SH 50 east bound has no headings, SH 83 has no headings.


TAPE 124


Last half of tape is blank


TAPE 127


Is O.K.


TAPE 128


SH 160 from 444.9 to ??? has no headings, SH 389 has no headings


TAPE 129


Is O.K.


TAPE 136


Is O.K. but last 1/3 of tape is blank. Only 3.9 miles are in our Region!


TAPE 150


SH 59, the last few miles you can't see the road just head lights (too dark). SH 71 from 28 to ??? no headings. This tape is mostly Region 1 with only 28.7 miles of my Region shown.


TAPE 156


Is mostly Region 1 with only 10.3 miles of my Region. Last half of tape is blank.


VIDEO INDEX


For Region 2, we are missing a few roads: 183, 194, 196, 202, 207, 209......(202, 207, 209 I found on tape 126)


I still have a few tapes to look at, but on the quality of their workmanship, I would give them a rating of 4 on a scale of 0 to 10. (0 being poor and 10 being pretty good).


4.3 Condition Data Spot-Checks


Spot-checks were done for Batch 1 at a frequency of approximately three checks per videocassette.  Spot-checks revealed that all cracks from the video are being reported as accurately as possible from the videocassettes, which is an indication of high quality distress data.  An additional eleven spot-checks were performed on Batches 2 & 3, which supported the conclusion that the visual distress identification and reporting performed by Pathway is accurate.


4.4 Computer Checks


The CDOT QA/QC software was used to check for duplicate records, missing highway segments, incorrect highway limits, missing highways, wrong pavement types, and excessively high distress values.  Output from the QA/QC computer program is in Appendix D.


4.4.1 Duplicate Records


No duplicate records were found.


4.4.2 Missing Segments


The program identified 37 missing segments.  The majority of these holes were filled by Pathway through the submittal of a database dubbed Batch 5. Appendix D identifies these missing segments and Appendix B is the Exception Report from Pathway that explains why Pathway did not collect these segments.  


4.4.3 Highway Limits


There were 78 highway limit errors found.  The majority of these occurred at the end of the highway where Pathway’s limits varied from CDOT’s by ( 0.1 mile.  Significantly larger errors were reported to Pathway, and CDOT was provided with new data.  


4.4.4 Missing Highways


The program identified 21 missing highways.  The majority of these holes were filled by Pathway through the submittal of a database dubbed Batch 5.  Appendix D identifies these missing highways and Appendix B is the Exception Report from Pathway that explains why Pathway did not collect these highways.  


The total amount of missing data is the combined missing segments, highway limit errors, and missing highways.  Total missing data is 368.6 miles, which is approximately 3.3% of the entire 11,060.6 expected miles. It should be noted that these missing miles include Mt Evans Road (highway 5A) and Trail Ridge Road (portion of highway 34A) that Pathway was not expected to collect due to compacted schedule.  


4.4.5 Pavement Type


The QA/QC software identified 181 database records with pavement type discrepancies.  These discrepancies occur when an asphalt pavement is reported to have concrete distress such as a corner breaks, or when a concrete pavement is reported to have asphalt distress such as fatigue or block cracking.  After reviewing the videocassettes for bridge decks, intersections, interchanges, and pavement transitions, only 4 true errors remained; these errors were corrected at CDOT.


4.4.6 Data Out of Range


All three batches received from Pathway were checked for unusually high distress values; 4 records were found. All of these records included unusually high amounts of transverse cracking.  These records were reviewed and corrected at CDOT.  The list of the threshold values used to identify abnormal distress values can be found in the Pavement Management Report (Keleman, et al., 2003):


Review revealed that no rut data was reported for Batch 1. Pathway’s investigation revealed that the rut data did not import properly into the Access Database. Pathway resubmitted Batch 1 with repopulated rut fields.


4.5 Field Effort


All condition data test sites from 2002 carried over to 2003 with minor modifications.  All test sites on two-lane highways were rated in the secondary direction (i.e., decreasing mileposts).  Test sites were rated between mid March and mid June, the results of which were compared to Pathway’s data.  Overall, there is good agreement between the field results and the condition data.  Any sizeable discrepancies were investigated and explained.  The result of this comparison is available in Appendix E.


5 Conclusion


5.1 Summary


Given the subjectivity of pavement rating, ensuring the quality of the condition data can be perplexing.  The Condition Data Task Force developed a solid protocol for reviewing and verifying all 11,000 miles of condition data.  This protocol was used to determine whether the 2003 condition data was acceptable for use with the pavement management software.  The Pavement Management Technical Committee voted in July that the 2003 condition data is acceptable and should be used in the pavement management system.  


5.2 Areas for Improvement


5.2.1 Distress Portfolio


The final Distress Portfolio (Henry 2002) was completed last year and will be used in conjunction with the Distress Identification Manual for the Long-Term Pavement Performance Project (SHRP 1993) to reduce the inherent subjectivity of pavement rating. The Distress Portfolio is an expandable document that should be added to as new photographs of distress become available.  


5.2.2 Random Test Sites


Random selection of additional condition data test sites may increase confidence in the condition data.  Next year the Task Force will discuss the feasibility of random test sites.  The current annual sites were chosen based upon safety, accessibility, and pavement family representation.  The random sites must address at least safety and accessibility.


5.2.3 Default Widths


A suggestion was made to remove all default widths and report area-type distresses (i.e., fatigue and block cracking) in linear feet.  This would reduce concerns of data misrepresentation.  The possibility of removing default widths will be a topic for next year’s Task Force.


5.2.4 Pathway Services


To ensure that Pathway is in accordance with their internal QA/QC procedures, an audit should be performed on Pathway’s data reduction facility and Pathway’s headquarters office.  Auditing the data reduction facility will verify that Pathway’s QA/QC procedures are in effect and are acceptable for CDOT standards.  This audit will also include a review of training records to confirm that Pathway is complying with their employee training protocol.  Furthermore, inspection of employee records will reveal the experience levels and turnover rates of employees at various positions within the data reduction facility.  Auditing the data reduction facility will provide CDOT with intimate observations and knowledge of the data reduction process that, as of yet, has never been experienced first hand.


Auditing Pathway’s headquarters office, in addition to the data reduction office, will verify that proper documentation and record keeping are prevalent.  Videocassette reproduction and event log compilation efforts can also be observed at the office.  Inspection of employee records will reveal the experience levels and turnover rates of employees at various positions within the data collection unit at Pathway.  


5.2.5 Digital Media


All of CDOT’s condition data is collected on Super VHS videocassette, which is adequate for Pavement Management’s needs.  However, the many benefits of digital media, such as CD-ROM and DVD, cannot be casually overlooked.  


The first and most obvious of the digital benefits is increased picture quality.  As noted earlier, the flickers and tracking problems associated with videocassettes are unavoidable.  High-resolution digital images will increase picture clarity yielding more accurate distress reduction from the images.  Another obvious advantage to digital media is storage.  After years of storage and repeated use, the quality of the videocassettes degrade.  Digital images will not decay.  One year’s worth of condition data videos requires 126 videocassettes; hence, the five years’ worth of data that CDOT maintains is 630 videocassettes.  Digital images can be stored simply in computer memory.  By downloading the digital images to a central server, anybody could access the road footage from their own PC.  This would considerably reduce the number of trips to the field.  Instead of driving three hours to field verify conditions on some desolate road, access the roadway footage database and have an answer in less than five minutes.  A central server would also eliminate the requirement for multiple videocassette copies for the Regions.  Digital media is versatile.  Other states, such as Connecticut, have linked their digital roadway videos to a GIS system.  This allows accurate inventory information to be gathered from the videos without ever leaving the office.


The limiting factor to digital media is cost.  The 1999 contract with Pathway identifies an upgrade to digital media costing an additional $8.75 per lane mile.  This quote includes CD-ROM or DVD storage, DAT backup, and 120 degree windshield view.  This cost does not include conversion of wheel-path views to digital.
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