


• Why use CFC testing technology?

Continuous Full Coverage (CFC)



• “The primary problem is not so much to 
determine the average conditions, as it is to 
make reasonably certain that possibly the most 
unfavorable conditions are known over a given 
area that may give rise to soft spots.”

Donald M. Burmister (1948)



• Not suitable for heterogeneous materials
• Not suitable for finding defects on paving 

projects as there is almost zero probability of 
locating pot hole size defects

Problems with Random Testing



• Uses multiple inputs to “look for” failure zones
• High probability of detecting defects

Advantages of Systematic Testing



• Alaska DOT began using Intelligent 
Compaction (IC) at Sitka Airport 2013

• Following demonstration projects in 2011 with 
the PaveIR Bar and in 2015 with the PaveIR 
Scanner, PaveIR was specified on the Glenn 
Highway-Hiland to Eklutna Project in 2016

• First demonstration of PaveScan RDM was 
performed same project in September 2016

IC, PaveIR, PaveScan-AK History



Pave IR Bar (2011)



PaveIR Scanner (2015)



• Intelligent Compaction provides:
 Geo-located Data
 Pass Coverage
 Relative Stiffness
 Temperature mapping at time of roller pass

Intelligent Compaction (IC)



• PaveIR provides
 Geo-located Data
 Complete map of asphalt mat surface temperature
 Viewable in real time
 Calculates degree of thermal segregation / 150’
 Provides a permanent temperature record

Infrared Scanner



• PaveScan Rolling Density Meter Provides:
 Geo-located Data
 10 Dielectric readings per foot of travel 

PaveScan RDM



• PaveScan Rolling Density Meter Provides:
 Geo-located Data
 10 Dielectric readings per foot of travel 
 5 consecutive readings are typically averaged to 

display color coded “Density” blocks every 6”
 3 Antennas at typical 2’ spacing gives 6”x24” 

density blocks (One density value/square foot)

PaveScan RDM



• PaveScan Rolling Density Meter Provides:
 Geo-located Data
 10 Dielectric readings per foot of travel 
 5 consecutive readings are typically averaged to 

display color coded “Density” blocks every 6”
 3 Antennas at typical 2’ spacing gives 6”x24” density 

blocks (One density value/square foot)
 2640 Readings per minute walking at 3 mph gives   

528 Densities/min. (each an average of 5 readings)

PaveScan RDM



• Related to Speed of RADAR through a Material
e = C2 / V2 or   V = C / √e

Where: V = velocity of RADAR in material
C = Speed of light in a vacuum
e = Dielectric

What is Dielectric?



RADAR is fastest in Air e = 1
RADAR is slowest in Water e = 81
Asphalt Concrete e = 4 to 7
(note more air gives lower dielectric, i.e. RADAR 
passes through porous asphalt faster)

LOW DIELECTRIC = LOW DENSITY

Relative Speeds of RADAR



Calibration: Cores vs Nuke, R2 = 0.82
R² = 0.8201
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Calibration: Cores vs RDM, R2 = 0.93

y = 0.584e0.0942x

R² = 0.9338
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Calibration w/Cores after 1 Day  of Traffic
Cores vs RDM     R2 = 0.95 

y = 0.5353e0.1088x

R² = 0.9528
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• Use of PaveScan algorithm for selecting coring 
locations is better than “user-selected fishing”. 

Pursuing Calibration w/ R2 = 1.0



• Use of PaveScan algorithm for selecting coring 
locations is better than “user-selected fishing”. 

• It is important keep track of one’s location by 
marking stations and core locations.

Pursuing Calibration w/ R2 = 1.0



• Use of PaveScan algorithm for selecting coring 
locations is better than “user-selected fishing”. 

• It is important keep track of one’s location by 
marking stations and core locations.

• Multiple 200’ lane sections w/6 Cores from 
each.  Three 200’ sections 500’-1200’ apart.

Pursuing Calibration w/ R2 = 1.0



• Use of PaveScan algorithm for selecting coring 
locations is better than “user-selected fishing”. 

• It is important keep track of one’s location by 
marking stations and core locations.

• Multiple 200’ lane sections w/6 Cores from 
each.  Three 200’ sections 500’-1200’ apart.

• Day old pavement gives better calibration than 
hot mat.

Pursuing Calibration w/ R2 = 1.0



• Next step for Alaska DOT&PF will be 
performing a Maximum Specific Gravity test on 
each calibration core and using the core 
specific MSG to calculate each density.

• Our goal is to keep R2 above 95% for each mix 
design placed on a project evaluated with the 
RDM.

Pursuing Calibration w/ R2 = 1.0



• Answer: Defects we have never “SEEN” before
• For example, density variation across a 

longitudinal joint

What can we “SEE” with GPR?



Core 69J (92.9%) – Resolution 0.25 ft



Core 70J (91.7%) – Resolution 0.25 ft



Core 87J (94.9%) – Resolution 0.10 ft



Core 87J – Distance Statistics



Core 87J – Time Statistics



Core 87J – Time Graphic, 0.1 ft



Core 87J (94.9%) – Time, 3 ft Ave



Core 85J (92.4%) – Resolution 0.25 ft



Core 85J – Distance Statistics



Core 85J – Time Statistics



Calibration Core 19J (96.2%) 0.25 ft



Longitudinal Joint at Core 19J



Keeping Antenna Centered on Joint



PaveScan RDM on Night Paving



Same Operator Repeatability?
How Repeatable is PaveScan RDM on Joint Centerline?

200' Run Same 200' of 9000' Run
Station File 032-R Station File 029-R

(SB Lane 2) Dielectric (SB Lane 2) Dielectric
952+0.00 5.18 951+87.50 5.21

to - to -
953+99.00 5.60 953+86.50 5.38

Ave Dielectric: 5.2950 5.2679
Ave Comp: 96.2% 96.0%

Note:
Filtered out > 99.5% Compaction Values


SB Joint

		SB Longitudinal Joint, Eklutna to Hiland Rd

		June 6-15, 2017

		All data taken with Right Antenna (#63) centered on Joint, except as noted

		Project Name: 						GHHE-HMA-L2-SB-12R-24R

		Raw Data from Right Antenna (#63)																								Filtered Data: Range (85-100)

		File No.		Distance (ft)								% Compaction (Bulk/MSG)														% Compaction

				Station		DMI		Median		Med x D		Average		Ave x D		Min		Max		Std Dev						Median		Med x D		Average		Ave x D		Std Dev

		001		1900		1893.4		93.4		177466		93.2		177108		81.4		108.3		3.04587						93.5		177606		93.2		177079		2.8658

		005		5700		5624		92.5		526992		92.3		526206		74.0		126.5		2.1323						92.5		527327		92.4		526493		1.8165

		007		2410		2408		91.3		220097		91.3		220098		82.5		109.4		1.63508						91.4		220244		91.3		220093		1.4177

		009		1000		998.4		94.2		94242		94.3		94347		85.3		117.7		2.2114						94.3		94273		94.2		94213		1.4862

		011		9900		9868.8		92.1		911850		92.1		911512		71.0		140.6		4.1392						92.2		912439		92.2		912780		3.2158

		"

		"		1144-1146 (200') on 2016 L1																		<Excluded from data analysis

		"		1146-1148 (200') on Hot L2

		013		2300		2281.8		95.1				95.3				89.6		169.2		2.81543				>		95.1				95.1				1.2278

		"		Right Antenna on Hot L2, 1.0' from Joint 



		014		3200		3187.5		97.6		312205		97.4		311576		66.5		121.0		4.04806						96.7		309590		96.1		307480		2.8141

		017		5300		5304.1		94.4		500158		94.3		499582		74.1		110.4		3.76359						94.3		499647		94.0		498315		3.0624

		018		1900		1897.7		92.7		176143		92.7		176050		82.5		103.7		3.1213						92.7		176107		92.6		176006		2.9501

		021		2000		1982.5		96.5		192933		96.0		191998		83.7		109.0		3.52875						96.2		192313		95.4		190895		3.1049

		025		775		770.9		97.0		75167		97.3		75424		82.7		445.5		8.87998						96.4		74732		95.9		74345		2.5771

		026		900		893.6		92.3		83064		91.4		82287		72.9		101.5		4.94619						93.0		83734		92.6		83354		3.4699

		029		9000		8985.7		93.3		839517		93.2		838811		76.0		125.6		3.6886						93.3		839710		93.2		838567		3.2954



		030		200		199.7		98.2				98.5				93.4		106.9		2.1065		<Excluded from data analysis

				952-954 (200') on L1 (Cold side of joint)

		031		200		199.5		97.5				97.7				93.9		102.0		1.63286				>		97.2				97.5				1.3550

				952-954 (200') on L2 (Hot side of joint)

		032		200		199.1		97.2				96.5				90.8		100.0		2.56034		<Filtered Data,				96.6				96.5				2.1020

				952-954 (200') on joint centerline (Compare to same segment in 9000' file 029)																		Removed >100%

		029		952-954 (200' section of 9000' file)								96.1				90.6		100.0				Files 032, 029



		033		1000		990.1		91.2		91198		90.8		90848		79.1		171.0		4.05948						91.5		91474		91.4		91389		2.8468

		042		350		348.2		85.1		29775		85.2		29827		74.1		100.3		4.19134						88.4		30948		88.7		31040		2.4875

		048		3100		3050.7		89.8		278481		89.6		277648		76.6		120.5		3.43773						90.2		279589		90.3		279882		2.4774

		049		3100		3118.3		95.6		296275		95.1		294794		75.5		113.0		4.08252						95.3		295290		94.6		293213		3.3818

		074		6600		6548.2		94.7		624734		94.9		626542		70.8		171.2		5.59841						93.7		618695		93.4		616613		3.5637

		075		2500		2538.6		98.0		244991		97.7		244352		83.0		123.2		3.9801						96.9		242209		96.2		240386		2.9590

		098		8200		8371.2		95.9		786570		95.9		786114		79.2		298.9		4.47995						95.6		784039		95.1		780106		2.8426

		099		2300		2260.3		98.6		226775		98.7		226951		78.9		115.9		3.77853						96.9		222833		96.6		222190		2.3770

		102		2235		2223.2		94.7		211549		95.0		212365		76.4		420.7		6.08336						94.4		210899		94.3		210805		2.6814

		104		2440		2422.7		94.4		230286		94.4		230448		70.1		243.9		3.35258						94.4		230243		94.3		230208		2.0567

		Totals:		75,810 ft		75,686 ft		93.9		7130471		93.8		7124886												93.8		7113941		93.6		7095452

				14.4 mi		Wtd Ave:		94.1		Wtd Ave:		94.0												Wtd Ave:		93.8		Wtd Ave:		93.6



		Note: Excluded Data indicated with Yellow Highlight









































NB Joint

		NB Longitudinal Joint, Eklutna to Hiland Rd

		June 16-21, 2017

		All data taken with Right Antenna (#63) on Hot Side of Joint (centered ≈2" from joint line)

		Project Names: 						GHHE-HMA-L2-NB-12R-24R, GHHE-HMA-L2-NB-12R-24R(2)

		Raw Data from Right Antenna (#63)																						Filtered Data: Range (85-100)

		File No.		Distance (ft)				% Compaction (Bulk/MSG)																% Compaction

				Station		DMI		Median		Med x D		Average		Ave x D		Min		Max		Std Dev				Median		Med x D		Average		Ave x D		Std Dev

		GHHE-HMA-L2-SB-12R-24R		5000		4959.7		93.6		467895		93.2		465813		69.9		142.3		2.78				93.65		468267		93.18		465889		2.60

		ghhe-hma-nb-L2-12r-24r_001		4500		4473		93.4		420208		93.1		418743		82.0		241.4		3.11				94.18		423829		93.91		422606		1.68

		ghhe-hma-nb-l2-12r-24r_001		3100		3096.3		94.1		291786		93.9		291117		83.7		99.6		1.79				94.63		293349		94.60		293250		1.01

		ghhe-hma-nb-L2-12r-24r		1425		1422.2		94.5		134724		94.2		134300		84.7		123.0		2.47				93.21		132829		93.19		132793		1.27

		ghhe-hma-nb-L2-12r-24r_005		1750		1748.5		95.1		166439		94.7		165798		84.5		108.9		2.50				95.08		166382		94.67		165679		2.35

		ghhe-hma-nb-L2-12r-24r_010		925		925.7		95.1		87946		94.5		87412		85.7		110.0		2.35				95.08		87945		94.49		87405		2.29

		ghhe-hma-nb-L2-12r-24r_017		3100		3087.7		94.7		293527		94.5		292925		79.4		119.6		2.74				94.63		293349		94.29		292296		2.19

		018		4400		4391.1		96.2		423449		96.2		423449		75.6		284.2		3.64				96.25		423487		96.09		422803		1.78

		019		4600		4572.1		97.8		449919		97.8		450095		85.2		111.9		1.52				97.71		449460		97.65		449172		1.22

		021		3625		3605.3		95.6		346499		177.6		643844		77.0		1.46665e^6		10925.20		<Wet		95.79		347256		94.92		344097		3.42

		026		2175		2165.8		97.0		211063		96.9		210654		81.8		103.7		2.22		Spots		97.07		211120		96.78		210499		1.87

		027		5675		5671.5		91.9		521291		91.9		521274		68.6		112.5		4.64				91.99		522055		92.06		522459		3.48

		030		5625		5592.8		93.8		527700		93.3		524596		74.2		151.9		4.32				94.01		528789		93.52		526041		3.57

		031		4060		4008.1		92.1		373817		91.4		370976		66.5		120.0		4.57				92.69		376313		92.20		374343		3.57

		043		3900		3903.9		96.4		375793		139.5		544128		77.7		518753.0		4037.67		<Wet		96.16		375010		95.66		373074		2.85

																						Spots















		Totals:		53,860 ft		53,624 ft		94.6		4,369,764		94.3		4,357,150										94.6		4,377,174		94.4		4,365,237

				10.2 mi		Wtd Ave:		94.3		Wtd Ave:		94.0												94.5		Wtd Ave:		94.2



		Note: Excluded Data, indicated with Yellow Highlight, not included in average or median value calculations.









































File 029 xls Joint Data

		Station		File 032-R		Station		File 029-R				Station		File 032-R		Station		File 029-R

		952+0.00		5.18		951+87.50		5.21				952+0.00		5.18		951+87.50		5.21

		952+0.50		5.26		951+88.00		5.1				952+0.50		5.26		951+88.00		5.1

		952+1.00		5.23		951+88.50		5.21				952+1.00		5.23		951+88.50		5.21

		952+1.50		5.28		951+89.00		5.3				952+1.50		5.28		951+89.00		5.3

		952+2.00		5.28		951+89.50		5.31				952+2.00		5.28		951+89.50		5.31

		952+2.50		5.32		951+90.00		5.4				952+2.50		5.32		951+90.00		5.4

		952+3.00		5.41		951+90.50		5.29				952+3.00		5.41		951+90.50		5.29

		952+3.50		5.35		951+91.00		5.31				952+3.50		5.35		951+91.00		5.31

		952+4.00		5.27		951+91.50		5.25				952+4.00		5.27		951+91.50		5.25

		952+4.50		5.31		951+92.00		5.4				952+4.50		5.31		951+92.00		5.4

		952+5.00		5.41		951+92.50		5.44				952+5.00		5.41		951+92.50		5.44

		952+5.50		5.5		951+93.00		5.47				952+5.50		5.5		951+93.00		5.47

		952+6.00		5.43		951+93.50		5.44				952+6.00		5.43		951+93.50		5.44

		952+6.50		5.5		951+94.00		5.38				952+6.50		5.5		951+94.00		5.38

		952+7.00		5.42		951+94.50		5.51				952+7.00		5.42		951+94.50		5.51

		952+7.50		5.55		951+95.00		5.34				952+7.50		5.55		951+95.00		5.34

		952+8.00		5.36		951+95.50		5.4				952+8.00		5.36		951+95.50		5.4

		952+8.50		5.4		951+96.00		5.44				952+8.50		5.4		951+96.00		5.44

		952+9.00		5.47		951+96.50		5.42				952+9.00		5.47		951+96.50		5.42

		952+9.50		5.45		951+97.00		5.45				952+9.50		5.45		951+97.00		5.45

		952+10.00		5.5		951+97.50		5.42				952+10.00		5.5		951+97.50		5.42

		952+10.50		5.49		951+98.00		5.48				952+10.50		5.49		951+98.00		5.48

		952+11.00		5.54		951+98.50		5.58				952+11.00		5.54		951+98.50		5.58

		952+11.50		5.54		951+99.00		5.52				952+11.50		5.54		951+99.00		5.52

		952+12.00		5.4		951+99.50		5.51				952+12.00		5.4		951+99.50		5.51

		952+12.50		5.42		952+0.00		5.47				952+12.50		5.42		952+0.00		5.47

		952+13.00		5.43		952+0.50		5.64				952+13.00		5.43		952+0.50		5.64

		952+13.50		5.68		952+1.00		5.56				952+13.50				952+1.00		5.56

		952+14.00		5.53		952+1.50		5.58				952+14.00		5.53		952+1.50		5.58

		952+14.50		5.69		952+2.00		5.71				952+14.50				952+2.00

		952+15.00		5.66		952+2.50		5.63				952+15.00				952+2.50		5.63

		952+15.50		5.62		952+3.00		5.6				952+15.50		5.62		952+3.00		5.6

		952+16.00		5.55		952+3.50		5.66				952+16.00		5.55		952+3.50

		952+16.50		5.59		952+4.00		5.59				952+16.50		5.59		952+4.00		5.59

		952+17.00		5.58		952+4.50		5.65				952+17.00		5.58		952+4.50		5.65

		952+17.50		5.65		952+5.00		5.67				952+17.50		5.65		952+5.00

		952+18.00		5.71		952+5.50		5.63				952+18.00				952+5.50		5.63

		952+18.50		5.66		952+6.00		5.56				952+18.50				952+6.00		5.56

		952+19.00		5.45		952+6.50		5.55				952+19.00		5.45		952+6.50		5.55

		952+19.50		5.62		952+7.00		5.47				952+19.50		5.62		952+7.00		5.47

		952+20.00		5.45		952+7.50		5.58				952+20.00		5.45		952+7.50		5.58

		952+20.50		5.65		952+8.00		5.54				952+20.50		5.65		952+8.00		5.54

		952+21.00		5.62		952+8.50		5.43				952+21.00		5.62		952+8.50		5.43

		952+21.50		5.51		952+9.00		5.39				952+21.50		5.51		952+9.00		5.39

		952+22.00		5.39		952+9.50		5.48				952+22.00		5.39		952+9.50		5.48

		952+22.50		5.5		952+10.00		5.39				952+22.50		5.5		952+10.00		5.39

		952+23.00		5.38		952+10.50		5.41				952+23.00		5.38		952+10.50		5.41

		952+23.50		5.48		952+11.00		5.4				952+23.50		5.48		952+11.00		5.4

		952+24.00		5.43		952+11.50		5.35				952+24.00		5.43		952+11.50		5.35

		952+24.50		5.42		952+12.00		5.2				952+24.50		5.42		952+12.00		5.2

		952+25.00		5.15		952+12.50		5.3				952+25.00		5.15		952+12.50		5.3

		952+25.50		5.28		952+13.00		5.41				952+25.50		5.28		952+13.00		5.41

		952+26.00		5.32		952+13.50		5.39				952+26.00		5.32		952+13.50		5.39

		952+26.50		5.33		952+14.00		5.6				952+26.50		5.33		952+14.00		5.6

		952+27.00		5.5		952+14.50		5.39				952+27.00		5.5		952+14.50		5.39

		952+27.50		5.42		952+15.00		5.28				952+27.50		5.42		952+15.00		5.28

		952+28.00		5.28		952+15.50		5.31				952+28.00		5.28		952+15.50		5.31

		952+28.50		5.31		952+16.00		5.35				952+28.50		5.31		952+16.00		5.35

		952+29.00		5.23		952+16.50		5.45				952+29.00		5.23		952+16.50		5.45

		952+29.50		5.3		952+17.00		5.5				952+29.50		5.3		952+17.00		5.5

		952+30.00		5.46		952+17.50		5.38				952+30.00		5.46		952+17.50		5.38

		952+30.50		5.21		952+18.00		5.27				952+30.50		5.21		952+18.00		5.27

		952+31.00		5.24		952+18.50		5.24				952+31.00		5.24		952+18.50		5.24

		952+31.50		5.23		952+19.00		5.18				952+31.50		5.23		952+19.00		5.18

		952+32.00		5.18		952+19.50		5.31				952+32.00		5.18		952+19.50		5.31

		952+32.50		5.23		952+20.00		5.19				952+32.50		5.23		952+20.00		5.19

		952+33.00		5.23		952+20.50		5.23				952+33.00		5.23		952+20.50		5.23

		952+33.50		5.23		952+21.00		5.24				952+33.50		5.23		952+21.00		5.24

		952+34.00		5.23		952+21.50		5.13				952+34.00		5.23		952+21.50		5.13

		952+34.50		5.13		952+22.00		5.13				952+34.50		5.13		952+22.00		5.13

		952+35.00		5.14		952+22.50		5.16				952+35.00		5.14		952+22.50		5.16

		952+35.50		5.2		952+23.00		5.27				952+35.50		5.2		952+23.00		5.27

		952+36.00		5.27		952+23.50		5.21				952+36.00		5.27		952+23.50		5.21

		952+36.50		5.2		952+24.00		5.09				952+36.50		5.2		952+24.00		5.09

		952+37.00		5.14		952+24.50		5.13				952+37.00		5.14		952+24.50		5.13

		952+37.50		5.14		952+25.00		5.07				952+37.50		5.14		952+25.00		5.07

		952+38.00		5.07		952+25.50		5.1				952+38.00		5.07		952+25.50		5.1

		952+38.50		5.14		952+26.00		5.15				952+38.50		5.14		952+26.00		5.15

		952+39.00		5.19		952+26.50		5.08				952+39.00		5.19		952+26.50		5.08

		952+39.50		5.11		952+27.00		4.99				952+39.50		5.11		952+27.00		4.99

		952+40.00		5		952+27.50		4.88				952+40.00		5		952+27.50		4.88

		952+40.50		4.93		952+28.00		4.79				952+40.50		4.93		952+28.00		4.79

		952+41.00		4.86		952+28.50		4.88				952+41.00		4.86		952+28.50		4.88

		952+41.50		4.91		952+29.00		4.86				952+41.50		4.91		952+29.00		4.86

		952+42.00		4.9		952+29.50		4.85				952+42.00		4.9		952+29.50		4.85

		952+42.50		4.82		952+30.00		4.8				952+42.50		4.82		952+30.00		4.8

		952+43.00		4.82		952+30.50		4.81				952+43.00		4.82		952+30.50		4.81

		952+43.50		4.82		952+31.00		4.73				952+43.50		4.82		952+31.00		4.73

		952+44.00		4.68		952+31.50		4.66				952+44.00		4.68		952+31.50		4.66

		952+44.50		4.78		952+32.00		4.74				952+44.50		4.78		952+32.00		4.74

		952+45.00		4.82		952+32.50		4.72				952+45.00		4.82		952+32.50		4.72

		952+45.50		4.89		952+33.00		4.79				952+45.50		4.89		952+33.00		4.79

		952+46.00		4.82		952+33.50		4.88				952+46.00		4.82		952+33.50		4.88

		952+46.50		4.9		952+34.00		4.91				952+46.50		4.9		952+34.00		4.91

		952+47.00		5		952+34.50		5				952+47.00		5		952+34.50		5

		952+47.50		4.94		952+35.00		4.98				952+47.50		4.94		952+35.00		4.98

		952+48.00		4.99		952+35.50		5.09				952+48.00		4.99		952+35.50		5.09

		952+48.50		5.02		952+36.00		5.02				952+48.50		5.02		952+36.00		5.02

		952+49.00		5.02		952+36.50		4.98				952+49.00		5.02		952+36.50		4.98

		952+49.50		4.97		952+37.00		4.91				952+49.50		4.97		952+37.00		4.91

		952+50.00		5.04		952+37.50		5.07				952+50.00		5.04		952+37.50		5.07

		952+50.50		4.99		952+38.00		4.94				952+50.50		4.99		952+38.00		4.94

		952+51.00		5.01		952+38.50		4.92				952+51.00		5.01		952+38.50		4.92

		952+51.50		5.01		952+39.00		4.78				952+51.50		5.01		952+39.00		4.78

		952+52.00		5.07		952+39.50		4.75				952+52.00		5.07		952+39.50		4.75

		952+52.50		5.1		952+40.00		4.79				952+52.50		5.1		952+40.00		4.79

		952+53.00		5.08		952+40.50		4.71				952+53.00		5.08		952+40.50		4.71

		952+53.50		5.13		952+41.00		4.78				952+53.50		5.13		952+41.00		4.78

		952+54.00		5.05		952+41.50		4.8				952+54.00		5.05		952+41.50		4.8

		952+54.50		5.03		952+42.00		4.84				952+54.50		5.03		952+42.00		4.84

		952+55.00		5.1		952+42.50		4.88				952+55.00		5.1		952+42.50		4.88

		952+55.50		5.04		952+43.00		4.86				952+55.50		5.04		952+43.00		4.86

		952+56.00		5.03		952+43.50		4.88				952+56.00		5.03		952+43.50		4.88

		952+56.50		5.1		952+44.00		5				952+56.50		5.1		952+44.00		5

		952+57.00		5.12		952+44.50		4.91				952+57.00		5.12		952+44.50		4.91

		952+57.50		5.16		952+45.00		4.85				952+57.50		5.16		952+45.00		4.85

		952+58.00		5		952+45.50		4.99				952+58.00		5		952+45.50		4.99

		952+58.50		5.06		952+46.00		5				952+58.50		5.06		952+46.00		5

		952+59.00		5.06		952+46.50		5.1				952+59.00		5.06		952+46.50		5.1

		952+59.50		5.13		952+47.00		5.05				952+59.50		5.13		952+47.00		5.05

		952+60.00		5.1		952+47.50		5.07				952+60.00		5.1		952+47.50		5.07

		952+60.50		5.06		952+48.00		4.99				952+60.50		5.06		952+48.00		4.99

		952+61.00		4.9		952+48.50		4.98				952+61.00		4.9		952+48.50		4.98

		952+61.50		4.97		952+49.00		4.94				952+61.50		4.97		952+49.00		4.94

		952+62.00		4.96		952+49.50		4.96				952+62.00		4.96		952+49.50		4.96

		952+62.50		5.03		952+50.00		5.09				952+62.50		5.03		952+50.00		5.09

		952+63.00		5.07		952+50.50		5.15				952+63.00		5.07		952+50.50		5.15

		952+63.50		5.12		952+51.00		5.04				952+63.50		5.12		952+51.00		5.04

		952+64.00		5		952+51.50		5.04				952+64.00		5		952+51.50		5.04

		952+64.50		5.05		952+52.00		5.06				952+64.50		5.05		952+52.00		5.06

		952+65.00		5.07		952+52.50		5.01				952+65.00		5.07		952+52.50		5.01

		952+65.50		5.05		952+53.00		5.08				952+65.50		5.05		952+53.00		5.08

		952+66.00		5.09		952+53.50		5.06				952+66.00		5.09		952+53.50		5.06

		952+66.50		5.03		952+54.00		5.07				952+66.50		5.03		952+54.00		5.07

		952+67.00		5.04		952+54.50		5.04				952+67.00		5.04		952+54.50		5.04

		952+67.50		5.07		952+55.00		5.01				952+67.50		5.07		952+55.00		5.01

		952+68.00		5.01		952+55.50		4.98				952+68.00		5.01		952+55.50		4.98

		952+68.50		4.97		952+56.00		4.9				952+68.50		4.97		952+56.00		4.9

		952+69.00		4.9		952+56.50		4.9				952+69.00		4.9		952+56.50		4.9

		952+69.50		4.89		952+57.00		4.85				952+69.50		4.89		952+57.00		4.85

		952+70.00		4.87		952+57.50		4.78				952+70.00		4.87		952+57.50		4.78

		952+70.50		4.78		952+58.00		4.91				952+70.50		4.78		952+58.00		4.91

		952+71.00		4.96		952+58.50		4.91				952+71.00		4.96		952+58.50		4.91

		952+71.50		4.95		952+59.00		4.89				952+71.50		4.95		952+59.00		4.89

		952+72.00		4.94		952+59.50		4.87				952+72.00		4.94		952+59.50		4.87

		952+72.50		4.99		952+60.00		4.91				952+72.50		4.99		952+60.00		4.91

		952+73.00		4.97		952+60.50		4.95				952+73.00		4.97		952+60.50		4.95

		952+73.50		5.03		952+61.00		4.78				952+73.50		5.03		952+61.00		4.78

		952+74.00		4.94		952+61.50		4.71				952+74.00		4.94		952+61.50		4.71

		952+74.50		4.9		952+62.00		4.8				952+74.50		4.9		952+62.00		4.8

		952+75.00		5.09		952+62.50		4.86				952+75.00		5.09		952+62.50		4.86

		952+75.50		5.14		952+63.00		4.77				952+75.50		5.14		952+63.00		4.77

		952+76.00		5.19		952+63.50		4.89				952+76.00		5.19		952+63.50		4.89

		952+76.50		5.33		952+64.00		4.89				952+76.50		5.33		952+64.00		4.89

		952+77.00		5.22		952+64.50		4.9				952+77.00		5.22		952+64.50		4.9

		952+77.50		5.23		952+65.00		4.93				952+77.50		5.23		952+65.00		4.93

		952+78.00		5.2		952+65.50		4.88				952+78.00		5.2		952+65.50		4.88

		952+78.50		5.18		952+66.00		4.86				952+78.50		5.18		952+66.00		4.86

		952+79.00		5.1		952+66.50		4.92				952+79.00		5.1		952+66.50		4.92

		952+79.50		5.25		952+67.00		5.17				952+79.50		5.25		952+67.00		5.17

		952+80.00		5.26		952+67.50		5.05				952+80.00		5.26		952+67.50		5.05

		952+80.50		5.18		952+68.00		5.05				952+80.50		5.18		952+68.00		5.05

		952+81.00		5.15		952+68.50		5.07				952+81.00		5.15		952+68.50		5.07

		952+81.50		5.16		952+69.00		5.12				952+81.50		5.16		952+69.00		5.12

		952+82.00		5.22		952+69.50		5.15				952+82.00		5.22		952+69.50		5.15

		952+82.50		5.15		952+70.00		5.12				952+82.50		5.15		952+70.00		5.12

		952+83.00		5.18		952+70.50		5.1				952+83.00		5.18		952+70.50		5.1

		952+83.50		5.12		952+71.00		5.2				952+83.50		5.12		952+71.00		5.2

		952+84.00		5.22		952+71.50		5.26				952+84.00		5.22		952+71.50		5.26

		952+84.50		5.28		952+72.00		5.26				952+84.50		5.28		952+72.00		5.26

		952+85.00		5.25		952+72.50		5.28				952+85.00		5.25		952+72.50		5.28

		952+85.50		5.29		952+73.00		5.27				952+85.50		5.29		952+73.00		5.27

		952+86.00		5.23		952+73.50		5.45				952+86.00		5.23		952+73.50		5.45

		952+86.50		5.37		952+74.00		5.34				952+86.50		5.37		952+74.00		5.34

		952+87.00		5.32		952+74.50		5.32				952+87.00		5.32		952+74.50		5.32

		952+87.50		5.4		952+75.00		5.34				952+87.50		5.4		952+75.00		5.34

		952+88.00		5.37		952+75.50		5.36				952+88.00		5.37		952+75.50		5.36

		952+88.50		5.37		952+76.00		5.37				952+88.50		5.37		952+76.00		5.37

		952+89.00		5.48		952+76.50		5.41				952+89.00		5.48		952+76.50		5.41

		952+89.50		5.37		952+77.00		5.43				952+89.50		5.37		952+77.00		5.43

		952+90.00		5.44		952+77.50		5.31				952+90.00		5.44		952+77.50		5.31

		952+90.50		5.33		952+78.00		5.41				952+90.50		5.33		952+78.00		5.41

		952+91.00		5.48		952+78.50		5.44				952+91.00		5.48		952+78.50		5.44

		952+91.50		5.46		952+79.00		5.3				952+91.50		5.46		952+79.00		5.3

		952+92.00		5.4		952+79.50		5.41				952+92.00		5.4		952+79.50		5.41

		952+92.50		5.47		952+80.00		5.48				952+92.50		5.47		952+80.00		5.48

		952+93.00		5.4		952+80.50		5.51				952+93.00		5.4		952+80.50		5.51

		952+93.50		5.49		952+81.00		5.47				952+93.50		5.49		952+81.00		5.47

		952+94.00		5.44		952+81.50		5.43				952+94.00		5.44		952+81.50		5.43

		952+94.50		5.44		952+82.00		5.32				952+94.50		5.44		952+82.00		5.32

		952+95.00		5.38		952+82.50		5.27				952+95.00		5.38		952+82.50		5.27

		952+95.50		5.23		952+83.00		5.13				952+95.50		5.23		952+83.00		5.13

		952+96.00		5.23		952+83.50		5.08				952+96.00		5.23		952+83.50		5.08

		952+96.50		5.19		952+84.00		5.04				952+96.50		5.19		952+84.00		5.04

		952+97.00		5.18		952+84.50		5.36				952+97.00		5.18		952+84.50		5.36

		952+97.50		5.1		952+85.00		5.28				952+97.50		5.1		952+85.00		5.28

		952+98.00		5.32		952+85.50		5.16				952+98.00		5.32		952+85.50		5.16

		952+98.50		5.23		952+86.00		5.17				952+98.50		5.23		952+86.00		5.17

		952+99.00		5.26		952+86.50		5.19				952+99.00		5.26		952+86.50		5.19

		952+99.50		5.27		952+87.00		5.18				952+99.50		5.27		952+87.00		5.18

		953+0.00		5.34		952+87.50		5.28				953+0.00		5.34		952+87.50		5.28

		953+0.50		5.34		952+88.00		5.31				953+0.50		5.34		952+88.00		5.31

		953+1.00		5.37		952+88.50		5.18				953+1.00		5.37		952+88.50		5.18

		953+1.50		5.24		952+89.00		5.25				953+1.50		5.24		952+89.00		5.25

		953+2.00		5.32		952+89.50		5.36				953+2.00		5.32		952+89.50		5.36

		953+2.50		5.45		952+90.00		5.64				953+2.50		5.45		952+90.00		5.64

		953+3.00		5.65		952+90.50						953+3.00		5.65		952+90.50

		953+3.50				952+91.00		5.69				953+3.50				952+91.00

		953+4.00				952+91.50		5.52				953+4.00				952+91.50		5.52

		953+4.50		5.68		952+92.00		5.59				953+4.50				952+92.00		5.59

		953+5.00		5.68		952+92.50		5.52				953+5.00				952+92.50		5.52

		953+5.50		5.52		952+93.00		5.42				953+5.50		5.52		952+93.00		5.42

		953+6.00		5.55		952+93.50		5.29				953+6.00		5.55		952+93.50		5.29

		953+6.50		5.55		952+94.00		5.43				953+6.50		5.55		952+94.00		5.43

		953+7.00		5.5		952+94.50		5.36				953+7.00		5.5		952+94.50		5.36

		953+7.50		5.49		952+95.00		5.48				953+7.50		5.49		952+95.00		5.48

		953+8.00		5.54		952+95.50		5.54				953+8.00		5.54		952+95.50		5.54

		953+8.50		5.55		952+96.00		5.66				953+8.50		5.55		952+96.00

		953+9.00		5.54		952+96.50		5.71				953+9.00		5.54		952+96.50

		953+9.50		5.6		952+97.00		5.59				953+9.50		5.6		952+97.00		5.59

		953+10.00		5.67		952+97.50		5.56				953+10.00				952+97.50		5.56

		953+10.50		5.54		952+98.00		5.59				953+10.50		5.54		952+98.00		5.59

		953+11.00		5.61		952+98.50		5.66				953+11.00		5.61		952+98.50

		953+11.50				952+99.00		5.7				953+11.50				952+99.00

		953+12.00				952+99.50		5.7				953+12.00				952+99.50

		953+12.50				953+0.00						953+12.50				953+0.00

		953+13.00				953+0.50		5.68				953+13.00				953+0.50

		953+13.50				953+1.00		5.67				953+13.50				953+1.00

		953+14.00				953+1.50						953+14.00				953+1.50

		953+14.50				953+2.00		5.7				953+14.50				953+2.00

		953+15.00				953+2.50		5.6				953+15.00				953+2.50		5.6

		953+15.50		5.67		953+3.00		5.69				953+15.50				953+3.00

		953+16.00				953+3.50		5.7				953+16.00				953+3.50

		953+16.50				953+4.00		5.64				953+16.50				953+4.00		5.64

		953+17.00				953+4.50		5.58				953+17.00				953+4.50		5.58

		953+17.50		5.7		953+5.00		5.55				953+17.50				953+5.00		5.55

		953+18.00		5.66		953+5.50		5.57				953+18.00				953+5.50		5.57

		953+18.50		5.71		953+6.00		5.64				953+18.50				953+6.00		5.64

		953+19.00				953+6.50		5.62				953+19.00				953+6.50		5.62

		953+19.50				953+7.00		5.63				953+19.50				953+7.00		5.63

		953+20.00		5.67		953+7.50		5.6				953+20.00				953+7.50		5.6

		953+20.50		5.68		953+8.00		5.65				953+20.50				953+8.00		5.65

		953+21.00		5.71		953+8.50		5.57				953+21.00				953+8.50		5.57

		953+21.50		5.68		953+9.00		5.45				953+21.50				953+9.00		5.45

		953+22.00		5.61		953+9.50		5.41				953+22.00		5.61		953+9.50		5.41

		953+22.50		5.53		953+10.00		5.4				953+22.50		5.53		953+10.00		5.4

		953+23.00		5.49		953+10.50		5.4				953+23.00		5.49		953+10.50		5.4

		953+23.50		5.52		953+11.00		5.46				953+23.50		5.52		953+11.00		5.46

		953+24.00		5.49		953+11.50		5.46				953+24.00		5.49		953+11.50		5.46

		953+24.50		5.51		953+12.00		5.48				953+24.50		5.51		953+12.00		5.48

		953+25.00		5.6		953+12.50		5.34				953+25.00		5.6		953+12.50		5.34

		953+25.50		5.45		953+13.00		5.33				953+25.50		5.45		953+13.00		5.33

		953+26.00		5.46		953+13.50		5.41				953+26.00		5.46		953+13.50		5.41

		953+26.50		5.53		953+14.00		5.22				953+26.50		5.53		953+14.00		5.22

		953+27.00		5.38		953+14.50		5.27				953+27.00		5.38		953+14.50		5.27

		953+27.50		5.37		953+15.00		5.21				953+27.50		5.37		953+15.00		5.21

		953+28.00		5.32		953+15.50		5.18				953+28.00		5.32		953+15.50		5.18

		953+28.50		5.26		953+16.00		5.05				953+28.50		5.26		953+16.00		5.05

		953+29.00		5.2		953+16.50		4.98				953+29.00		5.2		953+16.50		4.98

		953+29.50		5.13		953+17.00		5				953+29.50		5.13		953+17.00		5

		953+30.00		5.2		953+17.50		5.11				953+30.00		5.2		953+17.50		5.11

		953+30.50		5.26		953+18.00		5.03				953+30.50		5.26		953+18.00		5.03

		953+31.00		5.19		953+18.50		5.07				953+31.00		5.19		953+18.50		5.07

		953+31.50		5.17		953+19.00		5.1				953+31.50		5.17		953+19.00		5.1

		953+32.00		5.26		953+19.50		5.23				953+32.00		5.26		953+19.50		5.23

		953+32.50		5.35		953+20.00		5.13				953+32.50		5.35		953+20.00		5.13

		953+33.00		5.39		953+20.50		5.11				953+33.00		5.39		953+20.50		5.11

		953+33.50		5.31		953+21.00		5.19				953+33.50		5.31		953+21.00		5.19

		953+34.00		5.35		953+21.50		5.13				953+34.00		5.35		953+21.50		5.13

		953+34.50		5.28		953+22.00		5.12				953+34.50		5.28		953+22.00		5.12

		953+35.00		5.23		953+22.50		5.15				953+35.00		5.23		953+22.50		5.15

		953+35.50		5.3		953+23.00		5.16				953+35.50		5.3		953+23.00		5.16

		953+36.00		5.3		953+23.50		5.04				953+36.00		5.3		953+23.50		5.04

		953+36.50		5.21		953+24.00		5.18				953+36.50		5.21		953+24.00		5.18

		953+37.00		5.29		953+24.50		5.13				953+37.00		5.29		953+24.50		5.13

		953+37.50		5.24		953+25.00		5.23				953+37.50		5.24		953+25.00		5.23

		953+38.00		5.4		953+25.50		5.2				953+38.00		5.4		953+25.50		5.2

		953+38.50		5.51		953+26.00		5.26				953+38.50		5.51		953+26.00		5.26

		953+39.00		5.58		953+26.50		5.42				953+39.00		5.58		953+26.50		5.42

		953+39.50		5.6		953+27.00		5.34				953+39.50		5.6		953+27.00		5.34

		953+40.00		5.67		953+27.50		5.37				953+40.00				953+27.50		5.37

		953+40.50		5.63		953+28.00		5.34				953+40.50		5.63		953+28.00		5.34

		953+41.00		5.52		953+28.50		5.34				953+41.00		5.52		953+28.50		5.34

		953+41.50		5.54		953+29.00		5.32				953+41.50		5.54		953+29.00		5.32

		953+42.00		5.57		953+29.50		5.37				953+42.00		5.57		953+29.50		5.37

		953+42.50		5.6		953+30.00		5.29				953+42.50		5.6		953+30.00		5.29

		953+43.00		5.54		953+30.50		5.33				953+43.00		5.54		953+30.50		5.33

		953+43.50		5.53		953+31.00		5.42				953+43.50		5.53		953+31.00		5.42

		953+44.00		5.52		953+31.50		5.31				953+44.00		5.52		953+31.50		5.31

		953+44.50		5.46		953+32.00		5.29				953+44.50		5.46		953+32.00		5.29

		953+45.00		5.37		953+32.50		5.26				953+45.00		5.37		953+32.50		5.26

		953+45.50		5.41		953+33.00		5.34				953+45.50		5.41		953+33.00		5.34

		953+46.00		5.43		953+33.50		5.33				953+46.00		5.43		953+33.50		5.33

		953+46.50		5.4		953+34.00		5.31				953+46.50		5.4		953+34.00		5.31

		953+47.00		5.42		953+34.50		5.41				953+47.00		5.42		953+34.50		5.41

		953+47.50		5.45		953+35.00		5.33				953+47.50		5.45		953+35.00		5.33

		953+48.00		5.46		953+35.50		5.3				953+48.00		5.46		953+35.50		5.3

		953+48.50		5.43		953+36.00		5.3				953+48.50		5.43		953+36.00		5.3

		953+49.00		5.39		953+36.50		5.28				953+49.00		5.39		953+36.50		5.28

		953+49.50		5.34		953+37.00		5.25				953+49.50		5.34		953+37.00		5.25

		953+50.00		5.3		953+37.50		5.23				953+50.00		5.3		953+37.50		5.23

		953+50.50		5.24		953+38.00		5.24				953+50.50		5.24		953+38.00		5.24

		953+51.00		5.29		953+38.50		5.22				953+51.00		5.29		953+38.50		5.22

		953+51.50		5.3		953+39.00		5.23				953+51.50		5.3		953+39.00		5.23

		953+52.00		5.25		953+39.50		5.29				953+52.00		5.25		953+39.50		5.29

		953+52.50		5.21		953+40.00		5.26				953+52.50		5.21		953+40.00		5.26

		953+53.00		5.34		953+40.50		5.32				953+53.00		5.34		953+40.50		5.32

		953+53.50		5.29		953+41.00		5.28				953+53.50		5.29		953+41.00		5.28

		953+54.00		5.23		953+41.50		5.21				953+54.00		5.23		953+41.50		5.21

		953+54.50		5.21		953+42.00		5.26				953+54.50		5.21		953+42.00		5.26

		953+55.00		5.33		953+42.50		5.29				953+55.00		5.33		953+42.50		5.29

		953+55.50		5.35		953+43.00		5.36				953+55.50		5.35		953+43.00		5.36

		953+56.00		5.45		953+43.50		5.4				953+56.00		5.45		953+43.50		5.4

		953+56.50		5.43		953+44.00		5.25				953+56.50		5.43		953+44.00		5.25

		953+57.00		5.3		953+44.50		5.32				953+57.00		5.3		953+44.50		5.32

		953+57.50		5.41		953+45.00		5.32				953+57.50		5.41		953+45.00		5.32

		953+58.00		5.37		953+45.50		5.36				953+58.00		5.37		953+45.50		5.36

		953+58.50		5.41		953+46.00		5.4				953+58.50		5.41		953+46.00		5.4

		953+59.00		5.42		953+46.50		5.49				953+59.00		5.42		953+46.50		5.49

		953+59.50		5.47		953+47.00		5.43				953+59.50		5.47		953+47.00		5.43

		953+60.00		5.51		953+47.50		5.48				953+60.00		5.51		953+47.50		5.48

		953+60.50		5.46		953+48.00		5.48				953+60.50		5.46		953+48.00		5.48

		953+61.00		5.52		953+48.50		5.38				953+61.00		5.52		953+48.50		5.38

		953+61.50		5.44		953+49.00		5.4				953+61.50		5.44		953+49.00		5.4

		953+62.00		5.4		953+49.50		5.41				953+62.00		5.4		953+49.50		5.41

		953+62.50		5.49		953+50.00		5.55				953+62.50		5.49		953+50.00		5.55

		953+63.00		5.58		953+50.50		5.51				953+63.00		5.58		953+50.50		5.51

		953+63.50		5.48		953+51.00		5.58				953+63.50		5.48		953+51.00		5.58

		953+64.00				953+51.50		5.5				953+64.00				953+51.50		5.5

		953+64.50		5.66		953+52.00		5.54				953+64.50				953+52.00		5.54

		953+65.00				953+52.50		5.61				953+65.00				953+52.50		5.61

		953+65.50				953+53.00		5.57				953+65.50				953+53.00		5.57

		953+66.00		5.71		953+53.50		5.56				953+66.00				953+53.50		5.56

		953+66.50				953+54.00		5.51				953+66.50				953+54.00		5.51

		953+67.00				953+54.50		5.51				953+67.00				953+54.50		5.51

		953+67.50				953+55.00		5.48				953+67.50				953+55.00		5.48

		953+68.00				953+55.50		5.52				953+68.00				953+55.50		5.52

		953+68.50				953+56.00		5.33				953+68.50				953+56.00		5.33

		953+69.00				953+56.50		5.24				953+69.00				953+56.50		5.24

		953+69.50		5.7		953+57.00		5.31				953+69.50				953+57.00		5.31

		953+70.00				953+57.50		5.28				953+70.00				953+57.50		5.28

		953+70.50		5.67		953+58.00		5.29				953+70.50				953+58.00		5.29

		953+71.00				953+58.50		5.38				953+71.00				953+58.50		5.38

		953+71.50				953+59.00		5.33				953+71.50				953+59.00		5.33

		953+72.00				953+59.50		5.38				953+72.00				953+59.50		5.38

		953+72.50				953+60.00		5.38				953+72.50				953+60.00		5.38

		953+73.00				953+60.50		5.34				953+73.00				953+60.50		5.34

		953+73.50				953+61.00		5.23				953+73.50				953+61.00		5.23

		953+74.00				953+61.50		5.27				953+74.00				953+61.50		5.27

		953+74.50				953+62.00		5.27				953+74.50				953+62.00		5.27

		953+75.00				953+62.50		5.28				953+75.00				953+62.50		5.28

		953+75.50				953+63.00		5.25				953+75.50				953+63.00		5.25

		953+76.00				953+63.50		5.25				953+76.00				953+63.50		5.25

		953+76.50				953+64.00		5.26				953+76.50				953+64.00		5.26

		953+77.00				953+64.50		5.19				953+77.00				953+64.50		5.19

		953+77.50				953+65.00		5.41				953+77.50				953+65.00		5.41

		953+78.00				953+65.50		5.33				953+78.00				953+65.50		5.33

		953+78.50				953+66.00		5.49				953+78.50				953+66.00		5.49

		953+79.00				953+66.50		5.45				953+79.00				953+66.50		5.45

		953+79.50		5.71		953+67.00		5.47				953+79.50				953+67.00		5.47

		953+80.00		5.69		953+67.50		5.61				953+80.00				953+67.50		5.61

		953+80.50				953+68.00		5.53				953+80.50				953+68.00		5.53

		953+81.00		5.65		953+68.50		5.44				953+81.00		5.65		953+68.50		5.44

		953+81.50		5.61		953+69.00		5.47				953+81.50		5.61		953+69.00		5.47

		953+82.00		5.62		953+69.50		5.47				953+82.00		5.62		953+69.50		5.47

		953+82.50		5.64		953+70.00		5.49				953+82.50		5.64		953+70.00		5.49

		953+83.00		5.54		953+70.50		5.63				953+83.00		5.54		953+70.50		5.63

		953+83.50				953+71.00		5.63				953+83.50				953+71.00		5.63

		953+84.00		5.71		953+71.50		5.59				953+84.00				953+71.50		5.59

		953+84.50		5.68		953+72.00		5.58				953+84.50				953+72.00		5.58

		953+85.00		5.67		953+72.50		5.5				953+85.00				953+72.50		5.5

		953+85.50		5.69		953+73.00		5.47				953+85.50				953+73.00		5.47

		953+86.00		5.51		953+73.50		5.38				953+86.00		5.51		953+73.50		5.38

		953+86.50		5.54		953+74.00		5.43				953+86.50		5.54		953+74.00		5.43

		953+87.00		5.59		953+74.50		5.54				953+87.00		5.59		953+74.50		5.54

		953+87.50				953+75.00		5.52				953+87.50				953+75.00		5.52

		953+88.00		5.66		953+75.50		5.59				953+88.00				953+75.50		5.59

		953+88.50		5.7		953+76.00		5.47				953+88.50				953+76.00		5.47

		953+89.00		5.65		953+76.50		5.49				953+89.00		5.65		953+76.50		5.49

		953+89.50		5.55		953+77.00		5.45				953+89.50		5.55		953+77.00		5.45

		953+90.00		5.59		953+77.50		5.36				953+90.00		5.59		953+77.50		5.36

		953+90.50		5.59		953+78.00		5.48				953+90.50		5.59		953+78.00		5.48

		953+91.00		5.57		953+78.50		5.43				953+91.00		5.57		953+78.50		5.43

		953+91.50		5.61		953+79.00		5.56				953+91.50		5.61		953+79.00		5.56

		953+92.00		5.55		953+79.50		5.5				953+92.00		5.55		953+79.50		5.5

		953+92.50		5.63		953+80.00		5.44				953+92.50		5.63		953+80.00		5.44

		953+93.00				953+80.50		5.45				953+93.00				953+80.50		5.45

		953+93.50		5.71		953+81.00		5.47				953+93.50				953+81.00		5.47

		953+94.00		5.63		953+81.50		5.4				953+94.00		5.63		953+81.50		5.4

		953+94.50		5.69		953+82.00		5.5				953+94.50				953+82.00		5.5

		953+95.00		5.64		953+82.50		5.43				953+95.00		5.64		953+82.50		5.43

		953+95.50				953+83.00		5.43				953+95.50				953+83.00		5.43

		953+96.00				953+83.50		5.38				953+96.00				953+83.50		5.38

		953+96.50		5.66		953+84.00		5.36				953+96.50				953+84.00		5.36

		953+97.00		5.67		953+84.50		5.5				953+97.00				953+84.50		5.5

		953+97.50				953+85.00		5.34				953+97.50				953+85.00		5.34

		953+98.00				953+85.50		5.35				953+98.00				953+85.50		5.35

		953+98.50		5.69		953+86.00		5.41				953+98.50				953+86.00		5.41

		953+99.00		5.6		953+86.50		5.38				953+99.00		5.6		953+86.50		5.38

				5.3329		Ave Die		5.2828						5.2950		Ave Die		5.2679

				96.5%		Ave Comp		96.1%						96.2%		Ave Comp		96.0%

		Filtered out > 100% Compaction Values										Filtered out > 99.5% Compaction Values

				5.7100		Max Die		5.7100						5.6500		Max Die		5.6500

				100.0%		Max Comp		100.0%						99.5%		Max Comp		99.5%



				4.6800		Min Die		4.6600						4.6800		Min Die		4.6600

				90.8%		Min Comp		90.6%						90.8%		Min Comp		90.6%

																				How Repeatable is PaveScan RDM on Joint Centerline?

				y=0.5842e^0.0942x																200' Run				Same 200' of 9000' Run

																				Station		File 032-R		Station		File 029-R

				Density % = Ae^Bd																(SB Lane 2)		Dielectric		(SB Lane 2)		Dielectric

				Where: A=		0.5842														952+0.00		5.18		951+87.50		5.21

				B=		0.0942														to		-		to		-

				e=		base of natural logarithm														953+99.00		5.60		953+86.50		5.38

				d=		dielectric value				5.65										Ave Dielectric:		5.2950				5.2679

								Compaction:		99.5%										Ave Comp:		96.2%				96.0%

																				Note:

																				Filtered out > 99.5% Compaction Values





Sheet3

		Joint Density Summary

		SB Cores 48J-81J

		NB Cores 82J-112J





Summary

				Joint Density Summary

				South Bound Joint Density

				Distance (ft)				% Compaction

				Station		DMI				Joint Ave

				75,810 ft		75,686 ft		RDM Raw Data		94.0

				14.36 miles

				RDM Filtered Data (85-100%)						93.6

				36 SB Joint Cores =						94.1

				North Bound Joint Density

				53,860 ft		53,624 ft		RDM Raw Data		94.0

				10.2 miles

				RDM Filtered Data (85-100%)						94.2

				28 NB Joint Cores =						95.0







Core Densities
 Compaction Summary - 2017 Data

Bulk/MSG Bulk/MSG
Panel Joint

SB-L1 Average Panel Density (20 Cores) 94.8
NB-L1 Average Panel Density (17 Cores) 95.4
SB-L2 Average Panel and Joint Densities (33 Cores) 94.9 94.1
SB-L3 Average Panel and Joint Densities (3 Cores) 95.5 93.4
NB-L2 Average Panel and Joint Densities (28 Cores) 94.7 95.0

Project Averages 94.9 94.5
Max 97.6 97.8
Min 92.3 90.9

Note:
50 of 101 (50%) of Panel Cores 95.0% or Higher
26 of 64 (41%) of Joint Cores 95.0% or Higher

 % Compaction


Core Density Summary

		Summary of % Asphalt, MSG, % Compaction, % Voids - 2017 Data														% Compaction

		Date		Core #		Station		Station		% Asphalt		Bulk SpG		Bulk SpG		Bulk/MSG		Bulk/MSG

		Placed				MSG, Oil, Grad		Core				Panel		Joint		Panel		Joint

		2017 Mix Design				Lot 3 MSG =		2.579		5.20% Asphalt

		Start SB L1

		5/22/17		12		1124+75   8'LT		1099+50   8'LT		5.14		2.451				95.0

		5/23/17		13		1075+00   8'LT		1073+00   8'LT		5.21		2.454				95.2

		5/23/17		14		1051+00   8'LT		1057+25   9'LT		5.08		2.379				92.3

		5/23/17		15		1015+00   8'LT		1012+75   4.5'LT		5.08		2.469				95.7

		5/23/17		16		1009+00   8'LT		1002+00   7.5'LT		5.07		2.487				96.4

		5/30/17		17		954+50   8'LT		969+50   8'LT		4.98		2.508				97.2

		5/30/17		18		924+50   8'LT		931+25   4.5'LT		4.90		2.456				95.2

		5/30/17		19		908+25   8'LT		900+75   4.5'LT		5.30		2.443				94.7

		5/30/17		20		858+00   8'LT		880+00   8'LT		4.91		2.457				95.3

		5/31/17		21		831+50   8'LT		847+75   3.5'LT		4.93		2.437				94.5

						Lot 4 MSG =		2.576		5.06% Asphalt

		5/31/17		22		801+50   8'LT		805+00   9'LT		5.06		2.441				94.8

		5/31/17		23		791+00   8'LT		783+50   10'LT		5.03		2.449				95.1

		5/31/17		24		749+00   8'LT		743+25   16'LT		4.91		2.462				95.6

		5/31/17		25		723+00   8'LT		730+50   16'LT		5.00		2.427				94.2

		6/1/17		26		691+00   8'LT		697+75   9'LT		5.09		2.412				93.6

		6/1/17		27		640+00   8'LT		657+75   4'LT		5.05		2.414				93.7

		6/1/17		28		617+00   8'LT		625+25   9'LT		5.14		2.428				94.3

		6/1/17		29		580+00   8'LT		585+50   16'LT		5.09		2.442				94.8

		6/2/17		30a		558+00  8'LT		556+25  8'LT		5.17		2.436				94.6

		6/2/17		31		534+00   8'LT		537+75  3.5'LT		5.04		2.424				94.1

						SB-L1 Core Summary Average Mat Density (20 Cores)										94.8

		Start NB L1

						Lot 5 MSG =		2.583		4.99% Asphalt

		6/2/17		32		668+00   12'RT		667+40   12'RT		4.99		2.431				94.1

		6/2/17		33		699+00   12'RT		709+25   14.5'RT		5.15		2.440				94.5

		6/2/17		34		727+00  12'RT		728+00   15'RT		5.28		2.460				95.2

		6/3/17		35		763+00   12'RT		753+25   20'RT		5.16		2.515				97.4

		6/3/17		36		784+00   12'RT		778+00   7'RT		5.15		2.466				95.5

		6/3/17		37		817+00   12'RT		816+00   13.5'RT		5.12		2.459				95.2

		6/3/17		38		843+00   12'RT		840+25   9.5'RT		5.07		2.453				95.0

		6/4/17		39		869+00  12 RT				5.04		2.492				96.5

		6/4/17		40		878+00  12'RT		886+25  8'RT		4.88		2.498				96.7

		6/4/17		41		916+00  12'RT		925+75  14'RT		5.21		2.476				95.8

						Lot 6 MSG =		2.578		5.12% Asphalt

		6/4/17		42		942+00  12'RT		950+00  12'RT		5.12		2.459				95.4

		6/4/17		43		963+50  12'RT		962+00  12.5' RT		5.32		2.451				95.1

		6/5/17		44		1003+00   12'RT		1009+25   9'RT		5.03		2.495				96.8

		6/5/17		45		1023+00   12'RT		1038+50  7'RT		5.03		2.388				92.6

		6/5/17		46		1066+00  12'RT		1043+00  13.5'RT		5.09		2.424				94.0

		6/5/17		47		1098+00  12'RT		1083+25   7.5'RT		5.18		2.496				96.8

		6/5/17		48		1112+00  12' RT		1106+50   9'RT		4.94		2.451				95.1

						NB-L1 Core Summary Average Mat Density (17 Cores)										95.4

		Start SB L2

		6/6/17		49		1135+00 12' RT		1323+50   14'LT		5.24		2.516				97.6		95.4

		6/6/17		50		1309+00  22'LT		1303+00 14.5'LT		5.21		2.489		2.450		96.5		95.0

		6/6/17		51		1282+00  22'LT		1288+00   15'LT		5.13		2.448		2.431		95.0		94.3

						Lot 7 MSG =		2.585		4.90% Asphalt

		6/6/17		52		1239+50  22'LT		1263+00 27.5'LT		4.90		2.433		2.387		94.1		92.3

		6/6/17		53		1234+50   22'LT		1227+25  20.5'LT		4.99		2.451		2.369		94.8		91.7

		6/8/17		54		1192+00  22'LT		1195+00  21.5'LT		5.07		2.433		2.416		94.1		93.4

		6/8/17		55		1163+00  22' LT		1174+00   28'LT		4.97		2.413		2.438		93.3		94.3

		6/8/17		56		1155+00  22'LT		1140+00  2.5'LT		5.29		2.405		2.405		93.0		93.1

		6/8/17		57		1131+00   22'LT		1112+40  21'LT		5.23		2.469		2.374		95.5		91.8

		6/8/17		58		1108+00   22'LT		1102+25  22'LT		5.17		2.452		2.392		94.9		92.5

		6/9/17		59		1087+00   22'LT		1071+00 21.5'LT		4.93		2.394		2.473		92.6		95.7

		6/9/17		60		1061+00   22'LT		1044+75  28.5LT		4.94		2.455		2.475		95.0		95.8

		6/9/17		61		1021+00   22'LT		1025+00  21'LT		5.14		2.478		2.500		95.9		96.7

						Lot 8 MSG =		2.582		5.08% Asphalt

		6/9/17		62		1017+00   22'LT		998+00   22'LT		5.08		2.383		2.453		92.3		95.0

		6/9/17		63		994+00   22'LT		994+75   22' LT		5.15		2.456		2.418		95.1		93.7

		6/9/17		64		967+00   22'LT		962+25   21.5'LT		5.09		2.452		2.442		95.0		94.6

		6/10/17		65		934+50   22'LT		944+75   23'LT		5.14		2.439		2.435		94.5		94.3

		6/10/17		66		906+50   22'LT		922+50   28'LT		5.31		2.415		2.396		93.5		92.8

		6/10/17		67		897+25   22'LT		887+00   21'LT		5.21		2.402		2.420		93.0		93.7

		6/10/17		68		874+00   22'LT		865+00   22.5'LT		5.21		2.441		2.388		94.5		92.5

		6/10/17		69		839+50   22'LT		838+00   22'LT		5.02		2.481		2.398		96.1		92.9

		6/11/17		70		818+00   22'LT		825+25   21.5'LT		5.16		2.419		2.369		93.7		91.7

		6/13/17		71		789+50   22'LT		803+00   21.5'LT		5.03		2.501		2.445		96.9		94.7

						Lot 9 MSG =		2.580		5.06% Asphalt

		6/13/17		72		788+75   22' LT		778+00   14.5'LT		5.06		2.462		2.438		95.4		94.5

		6/13/17		73		752+00   22'LT		765+50   23'LT		5.11		2.447		2.453		94.8		95.1

		6/13/17		74		723+00   22'LT		740+50   33'LT		4.99		2.425		2.409		94.0		93.4

		6/13/17		75		698+00   22'LT		717+25   28'LT		4.99		2.431		2.434		94.2		94.3

		6/14/17		76a		668+00   22' LT		675+75   21.5'LT		5.26		2.484		2.467		96.3		95.6

		6/14/17		77		666+00   22'LT		665+75   27.5'LT		5.21		2.491		2.466		96.5		95.6

		6/14/17		78		626+50   22'LT		642+25   21'LT		5.12		2.487		2.459		96.4		95.3

		6/14/17		79		602+00   22'LT		607+50   21'LT		5.25		2.481		2.396		96.2		92.9

		6/14/17		80		577+00   22'LT		580+75   21'LT		5.15		2.482		2.477		96.2		96.0

		6/14/17		81		575+00   22'LT		567+75   22'LT		5.04		2.485		2.451		96.3		95.0

						SB-L2 Core Summary Average Mat and Joint Densities										94.9		94.1

						Lot 10 MSG =		2.578		5.01% Asphalt

		6/15/17		82		595+00   34'LT		529+75   26'LT		5.01		2.476		2.459		96.0		95.4

		6/15/17		83		590+00   34'LT		588+00   34'LT		5.08		2.508		2.420		97.3		93.9

		6/15/17		84		567+00   34'LT		555+00   40'LT		5.13		2.406		2.344		93.3		90.9

						SB-L3 Core Summary Average Mat and Joint Densities										95.5		93.4

		6/16/17		85a		674+00   22' RT		671+00   19'RT		4.95		2.456		2.383		95.3		92.4

		6/16/17		86		683+00   22' RT		702+50   18.5'RT		5.04		2.418		2.415		93.8		93.7

		6/16/17		87		721+50   22' RT		720+00   22'RT		5.11		2.394		2.446		92.9		94.9

		6/16/17		88		733+00   22' RT		758+50   30'RT		4.97		2.396		2.433		92.9		94.4

		6/16/17		89		770+00   22' RT		781+50   30'RT		5.11		2.427		2.461		94.2		95.5

		6/16/17		90		788+00   22'RT		791+00   23'RT		5.10		2.405		2.433		93.3		94.4

		6/16/17		91		817+00   22'RT		825+25   22.5'RT		5.00		2.437		2.457		94.5		95.3

						Lot 11 MSG =		2.573		5.05% Asphalt

		6/17/17		92		842+00   22'RT		842+75   22'RT		5.05		2.432		2.441		94.5		94.9

		6/17/17		93		879+50   22'RT		866+75   22.5'RT		5.09		2.473		2.435		96.1		94.6

		6/17/17		94		880+50   22'RT		895+25   30.5'RT		4.99		2.454		2.479		95.4		96.4

		6/17/17		95		922+50   22'RT		904+75   26'RT		5.25		2.460		2.466		95.6		95.8

		6/17/17		96		946+00   22'RT		929+00   25'RT		5.13		2.428		2.473		94.4		96.1

		6/17/17		97		956+00   22'RT		964+00   25.5'RT		5.28		2.477		2.479		96.3		96.4

		6/18/17		98		976+00   22'RT		991+75   25.5'RT		5.23		2.458		2.517		95.5		97.8

		6/18/17		99		998+00   22'RT		997+50   31'RT		5.02		2.484		2.465		96.5		95.8

		6/18/17		100		1025+00  22'RT		1028+00 21.5'RT		5.32		2.478		2.454		96.3		95.4

		6/18/17		101		1067+00  22'RT		1051+75  22'RT		5.13		2.439		2.437		94.8		94.7

						Lot 12 MSG =		2.567		4.93% Asphalt

		6/18/17		102		1080+00  22'RT		1089+75  22'RT		4.93		2.396		2.477		93.3		96.5

		6/18/17		103		1100+25  22'RT		1105+75 21.5'RT		4.98		2.412		2.493		94.0		97.1

		6/19/17		104		1137+50  22'RT		1138+50 21.5'RT		5.14		2.407		2.462		93.8		95.9

		6/20/17		105		1148+00  22'RT		1161+75 22.5'RT		5.05		2.421		2.413		94.3		94.0

		6/20/17		106		1187+00  22'RT		1183+75 21.5'RT		5.17		2.454		2.399		95.6		93.5

		6/20/17		107		1197+50  22'RT		1192+00 21.5'RT		4.97		2.436		2.415		94.9		94.1

		6/20/17		108		1227+50  22'RT		1221+50  22'RT		5.16		2.401		2.406		93.6		93.7

		6/21/17		109		1265+25  22'RT		1258+50  21' RT		5.32		2.398		2.433		93.4		94.8

		6/21/17		110		1267+50  22'RT		1279+00  22' RT		5.07		2.490		2.442		97.0		95.1

		6/21/17		111		1317+00  22'RT		1308+75 22'RT		5.34		2.429		2.421		94.6		94.3

		6/21/17		112				1323+00  22'RT								94.6		92.8

						NB-L2 Core Summary Average Mat and Joint Densities										94.7		95.0

														Project Averages		94.9		94.5

		Note:														Mat		Joint

		50 of 101 (50%) of Mat Cores 95.0% or Higher								0.495				Max		97.6		97.8

		26 of 64 (41%) of Joint Cores 95.0% or Higher								0.406				Min		92.3		90.9

								Average Oil % :		5.10

								Max		5.34

								Min		4.88

		Notes:		A = Assurance test				MSG = Maximum Specific Gravity

				MD = Mix Design

				FS = Field Sample





Detailed MSG Data

		MSG #		Cores 1-6

		D = Mass of Flask + Lid + Water		7621.8

		B = Mass of Flask + Lid		3358.3

		C = Mass of Flask + Lid + Sample		6138.6

		A = Mass of Dry Sample in Air (A = C - B)		2780.3

		E = Mass of Flask + Lid + Water + Sample		9331.1

		Temperature of Water (0F)		77.2

		R = Temperature correction factor		1.000

		MSG = [A/(A+D-E)]R		2.596

		Maximum Unit Weight (MSG x 62.245 PCF)		161.6		PCF





Detailed Core Data

		CORE #		52		52J		53		53J		54		54J		55		55j		56		56J

		C = Wt in water														1283.6		1346.9		1445.0		1350.9

		B = SSD mass														2180.5		2272.8		2459.7		2297

		X = Dry mass + pan														2423.9		2515.2		2695.3		2532.1

		Y = Pan mass														259.8		257.4		255.3		256.3

		A = Dry mass														2164.1		2257.8		2440.0		2275.8

		BSG = A/(B-C)

																				2.4046516212		2.4054539689

		Absorption = [(B-A)/(B-C)]

																				1.94%		2.24%

		Lot MSG																		2.585

		% Comp																		93.0%		93.1%

				1346.9

				2272.8

				2515.2

				257.4





2016 Summary-Density, Oil

		Summary of % Asphalt, MSG, % Compaction, % Voids - 2016 Data																% Compaction				% Voids

		Date		Core #		Station		Station		% Asphalt		MD MSG		FS MSG		Bulk SpG		Bulk/MD		Bulk/FS		1-Bulk/MD		1-Bulk/FS

		Placed				MSG, Oil, Grad		Core

		Mix Design 1										2.568

												(5.6% Asphalt)

		9/10/16		TS-1		1321+25 20'LT		1321+25 20'LT		5.6						2.488		96.9				3.1

		9/10/16		TS-2		1308+25 20'LT		1308+25 20'LT		5.4						2.399		93.4				6.6

		9/10/16		TS-3		1360+25 20'LT		1360+25 20'LT		5.5						2.490		97.0				3.0

		9/13/16		1A		1281+00 20'LT		1274+75 30'LT		5.5						2.459		95.8				4.2

		9/13/16		1		1281+00 20'LT		1274+75 30'LT		5.5						2.449		95.4				4.6

		9/13/16		2		1253+00 20'LT		1228+25 28'LT		5.3						2.459		95.8				4.2

		9/13/16		3		1196+00 20'LT		1213+25 25'LT		5.5						2.453		95.5				4.5

		9/18/16		4		1175+00 20'LT		1179+75 27'LT		5.2				2.594		2.495		97.2		96.2		2.8		3.8

		9/18/16		5		1152+50 20'LT		1151+25 27'LT		5.2				2.585		2.454		95.6		94.9		4.4		5.1

		9/18/16		6		1172+00 20'LT		1166+25 25'LT		5.6				2.582		2.424		94.4		93.9		5.6		6.1

		9/18/16		7		1186+00 20'RT		1209+00 29'LT		5.3				2.580		2.482		96.7		96.2		3.3		3.8

		9/18/16		8		1234+00 20'RT		1240+00 24'RT		5.5				2.584		2.419		94.2		93.6		5.8		6.4

												FS Average:		2.585		2.456		95.6		95.0		4.4		5.0

												MD/FS Ave:		99.3%

		Mix Design 2										2.509

												(5.5% Asphalt)		2.521

		9/19/16		9A		1267+00 20'RT		1271+00 28'RT		5.2						2.442		97.3				2.7

		9/19/16		9		1267+00 20'RT		1271+00 28'RT		5.2						2.428		96.8				3.2

		9/19/16		10		1302+50 25'RT		1283+50 24'RT		5.3				2.524		2.433		97.0		96.4		3.0		3.6

		9/19/16		11		1320+00 25'RT		1314+75 25'RT		5.1				2.519		2.400		95.7		95.3		4.3		4.7

		9/19/16		Info 1				1245+30 5.5'RT								2.328		92.8				7.2

		9/19/16		Info 2				1247+92 3.5'RT								2.442		97.3				2.7

												FS Average:		2.521		2.412		96.1		95.8		3.9		4.2

												MD/FS Ave:		99.5%

		Notes:		A = Assurance test						MSG = Maximum Specific Gravity

				MD = Mix Design

				FS = Field Sample





2017 Short Summary

		Compaction Summary - 2017 Data

				% Compaction

				Bulk/MSG		Bulk/MSG

				Panel		Joint

		SB-L1 Average Panel Density (20 Cores)		94.8

		NB-L1 Average Panel Density (17 Cores)		95.4

		SB-L2 Average Panel and Joint Densities (33 Cores)		94.9		94.1

		SB-L3 Average Panel and Joint Densities (3 Cores)		95.5		93.4

		NB-L2 Average Panel and Joint Densities (28 Cores)		94.7		95.0

		Project Averages		94.9		94.5

		Max		97.6		97.8

		Min		92.3		90.9

		Note:

		50 of 101 (50%) of Panel Cores 95.0% or Higher

		26 of 64 (41%) of Joint Cores 95.0% or Higher







RDM vs Core - Joint Density Summary
South Bound Joint Density - Antenna on Joint Centerline

Distance (ft) % Compaction
Station DMI Joint Ave

75,810 ft 75,686 ft RDM Raw Data 94.0
14.36 miles
RDM Filtered Data (85-100%) 93.6
36 SB Joint Cores = 94.1
North Bound Joint Density - Antenna on Hot Side of Joint

53,860 ft 53,624 ft RDM Raw Data 94.0
10.2 miles
RDM Filtered Data (85-100%) 94.2
28 NB Joint Cores = 95.0


SB Joint

		SB Longitudinal Joint, Eklutna to Hiland Rd

		June 6-15, 2017

		All data taken with Right Antenna (#63) centered on Joint, except as noted

		Project Name: 						GHHE-HMA-L2-SB-12R-24R

		Raw Data from Right Antenna (#63)																								Filtered Data: Range (85-100)

		File No.		Distance (ft)								% Compaction (Bulk/MSG)														% Compaction

				Station		DMI		Median		Med x D		Average		Ave x D		Min		Max		Std Dev						Median		Med x D		Average		Ave x D		Std Dev

		001		1900		1893.4		93.4		177466		93.2		177108		81.4		108.3		3.04587						93.5		177606		93.2		177079		2.8658

		005		5700		5624		92.5		526992		92.3		526206		74.0		126.5		2.1323						92.5		527327		92.4		526493		1.8165

		007		2410		2408		91.3		220097		91.3		220098		82.5		109.4		1.63508						91.4		220244		91.3		220093		1.4177

		009		1000		998.4		94.2		94242		94.3		94347		85.3		117.7		2.2114						94.3		94273		94.2		94213		1.4862

		011		9900		9868.8		92.1		911850		92.1		911512		71.0		140.6		4.1392						92.2		912439		92.2		912780		3.2158

		"

		"		1144-1146 (200') on 2016 L1																		<Excluded from data analysis

		"		1146-1148 (200') on Hot L2

		013		2300		2281.8		95.1				95.3				89.6		169.2		2.81543				>		95.1				95.1				1.2278

		"		Right Antenna on Hot L2, 1.0' from Joint 



		014		3200		3187.5		97.6		312205		97.4		311576		66.5		121.0		4.04806						96.7		309590		96.1		307480		2.8141

		017		5300		5304.1		94.4		500158		94.3		499582		74.1		110.4		3.76359						94.3		499647		94.0		498315		3.0624

		018		1900		1897.7		92.7		176143		92.7		176050		82.5		103.7		3.1213						92.7		176107		92.6		176006		2.9501

		021		2000		1982.5		96.5		192933		96.0		191998		83.7		109.0		3.52875						96.2		192313		95.4		190895		3.1049

		025		775		770.9		97.0		75167		97.3		75424		82.7		445.5		8.87998						96.4		74732		95.9		74345		2.5771

		026		900		893.6		92.3		83064		91.4		82287		72.9		101.5		4.94619						93.0		83734		92.6		83354		3.4699

		029		9000		8985.7		93.3		839517		93.2		838811		76.0		125.6		3.6886						93.3		839710		93.2		838567		3.2954



		030		200		199.7		98.2				98.5				93.4		106.9		2.1065		<Excluded from data analysis

				952-954 (200') on L1 (Cold side of joint)

		031		200		199.5		97.5				97.7				93.9		102.0		1.63286				>		97.2				97.5				1.3550

				952-954 (200') on L2 (Hot side of joint)

		032		200		199.1		97.2				96.5				90.8		100.0		2.56034		<Filtered Data,				96.6				96.5				2.1020

				952-954 (200') on joint centerline (Compare to same segment in 9000' file 029)																		Removed >100%

		029		952-954 (200' section of 9000' file)								96.1				90.6		100.0				Files 032, 029



		033		1000		990.1		91.2		91198		90.8		90848		79.1		171.0		4.05948						91.5		91474		91.4		91389		2.8468

		042		350		348.2		85.1		29775		85.2		29827		74.1		100.3		4.19134						88.4		30948		88.7		31040		2.4875

		048		3100		3050.7		89.8		278481		89.6		277648		76.6		120.5		3.43773						90.2		279589		90.3		279882		2.4774

		049		3100		3118.3		95.6		296275		95.1		294794		75.5		113.0		4.08252						95.3		295290		94.6		293213		3.3818

		074		6600		6548.2		94.7		624734		94.9		626542		70.8		171.2		5.59841						93.7		618695		93.4		616613		3.5637

		075		2500		2538.6		98.0		244991		97.7		244352		83.0		123.2		3.9801						96.9		242209		96.2		240386		2.9590

		098		8200		8371.2		95.9		786570		95.9		786114		79.2		298.9		4.47995						95.6		784039		95.1		780106		2.8426

		099		2300		2260.3		98.6		226775		98.7		226951		78.9		115.9		3.77853						96.9		222833		96.6		222190		2.3770

		102		2235		2223.2		94.7		211549		95.0		212365		76.4		420.7		6.08336						94.4		210899		94.3		210805		2.6814

		104		2440		2422.7		94.4		230286		94.4		230448		70.1		243.9		3.35258						94.4		230243		94.3		230208		2.0567

		Totals:		75,810 ft		75,686 ft		93.9		7130471		93.8		7124886												93.8		7113941		93.6		7095452

				14.4 mi		Wtd Ave:		94.1		Wtd Ave:		94.0												Wtd Ave:		93.8		Wtd Ave:		93.6



		Note: Excluded Data indicated with Yellow Highlight









































NB Joint

		NB Longitudinal Joint, Eklutna to Hiland Rd

		June 16-21, 2017

		All data taken with Right Antenna (#63) on Hot Side of Joint (centered ≈2" from joint line)

		Project Names: 						GHHE-HMA-L2-NB-12R-24R, GHHE-HMA-L2-NB-12R-24R(2)

		Raw Data from Right Antenna (#63)																						Filtered Data: Range (85-100)

		File No.		Distance (ft)				% Compaction (Bulk/MSG)																% Compaction

				Station		DMI		Median		Med x D		Average		Ave x D		Min		Max		Std Dev				Median		Med x D		Average		Ave x D		Std Dev

		GHHE-HMA-L2-SB-12R-24R		5000		4959.7		93.6		467895		93.2		465813		69.9		142.3		2.78				93.65		468267		93.18		465889		2.60

		ghhe-hma-nb-L2-12r-24r_001		4500		4473		93.4		420208		93.1		418743		82.0		241.4		3.11				94.18		423829		93.91		422606		1.68

		ghhe-hma-nb-l2-12r-24r_001		3100		3096.3		94.1		291786		93.9		291117		83.7		99.6		1.79				94.63		293349		94.60		293250		1.01

		ghhe-hma-nb-L2-12r-24r		1425		1422.2		94.5		134724		94.2		134300		84.7		123.0		2.47				93.21		132829		93.19		132793		1.27

		ghhe-hma-nb-L2-12r-24r_005		1750		1748.5		95.1		166439		94.7		165798		84.5		108.9		2.50				95.08		166382		94.67		165679		2.35

		ghhe-hma-nb-L2-12r-24r_010		925		925.7		95.1		87946		94.5		87412		85.7		110.0		2.35				95.08		87945		94.49		87405		2.29

		ghhe-hma-nb-L2-12r-24r_017		3100		3087.7		94.7		293527		94.5		292925		79.4		119.6		2.74				94.63		293349		94.29		292296		2.19

		018		4400		4391.1		96.2		423449		96.2		423449		75.6		284.2		3.64				96.25		423487		96.09		422803		1.78

		019		4600		4572.1		97.8		449919		97.8		450095		85.2		111.9		1.52				97.71		449460		97.65		449172		1.22

		021		3625		3605.3		95.6		346499		177.6		643844		77.0		1.46665e^6		10925.20		<Wet		95.79		347256		94.92		344097		3.42

		026		2175		2165.8		97.0		211063		96.9		210654		81.8		103.7		2.22		Spots		97.07		211120		96.78		210499		1.87

		027		5675		5671.5		91.9		521291		91.9		521274		68.6		112.5		4.64				91.99		522055		92.06		522459		3.48

		030		5625		5592.8		93.8		527700		93.3		524596		74.2		151.9		4.32				94.01		528789		93.52		526041		3.57

		031		4060		4008.1		92.1		373817		91.4		370976		66.5		120.0		4.57				92.69		376313		92.20		374343		3.57

		043		3900		3903.9		96.4		375793		139.5		544128		77.7		518753.0		4037.67		<Wet		96.16		375010		95.66		373074		2.85

																						Spots















		Totals:		53,860 ft		53,624 ft		94.6		4,369,764		94.3		4,357,150										94.6		4,377,174		94.4		4,365,237

				10.2 mi		Wtd Ave:		94.3		Wtd Ave:		94.0												94.5		Wtd Ave:		94.2



		Note: Excluded Data, indicated with Yellow Highlight, not included in average or median value calculations.









































File 029 xls Joint Data

		Station		File 032-R		Station		File 029-R

		952+0.00		5.18		951+87.50		5.21				952+0.00		5.18		951+87.50		5.21

		952+0.50		5.26		951+88.00		5.1				952+0.50		5.26		951+88.00		5.1

		952+1.00		5.23		951+88.50		5.21				952+1.00		5.23		951+88.50		5.21

		952+1.50		5.28		951+89.00		5.3				952+1.50		5.28		951+89.00		5.3

		952+2.00		5.28		951+89.50		5.31				952+2.00		5.28		951+89.50		5.31

		952+2.50		5.32		951+90.00		5.4				952+2.50		5.32		951+90.00		5.4

		952+3.00		5.41		951+90.50		5.29				952+3.00		5.41		951+90.50		5.29

		952+3.50		5.35		951+91.00		5.31				952+3.50		5.35		951+91.00		5.31

		952+4.00		5.27		951+91.50		5.25				952+4.00		5.27		951+91.50		5.25

		952+4.50		5.31		951+92.00		5.4				952+4.50		5.31		951+92.00		5.4

		952+5.00		5.41		951+92.50		5.44				952+5.00		5.41		951+92.50		5.44

		952+5.50		5.5		951+93.00		5.47				952+5.50		5.5		951+93.00		5.47

		952+6.00		5.43		951+93.50		5.44				952+6.00		5.43		951+93.50		5.44

		952+6.50		5.5		951+94.00		5.38				952+6.50		5.5		951+94.00		5.38

		952+7.00		5.42		951+94.50		5.51				952+7.00		5.42		951+94.50		5.51

		952+7.50		5.55		951+95.00		5.34				952+7.50		5.55		951+95.00		5.34

		952+8.00		5.36		951+95.50		5.4				952+8.00		5.36		951+95.50		5.4

		952+8.50		5.4		951+96.00		5.44				952+8.50		5.4		951+96.00		5.44

		952+9.00		5.47		951+96.50		5.42				952+9.00		5.47		951+96.50		5.42

		952+9.50		5.45		951+97.00		5.45				952+9.50		5.45		951+97.00		5.45

		952+10.00		5.5		951+97.50		5.42				952+10.00		5.5		951+97.50		5.42

		952+10.50		5.49		951+98.00		5.48				952+10.50		5.49		951+98.00		5.48

		952+11.00		5.54		951+98.50		5.58				952+11.00		5.54		951+98.50		5.58

		952+11.50		5.54		951+99.00		5.52				952+11.50		5.54		951+99.00		5.52

		952+12.00		5.4		951+99.50		5.51				952+12.00		5.4		951+99.50		5.51

		952+12.50		5.42		952+0.00		5.47				952+12.50		5.42		952+0.00		5.47

		952+13.00		5.43		952+0.50		5.64				952+13.00		5.43		952+0.50		5.64

		952+13.50		5.68		952+1.00		5.56				952+13.50				952+1.00		5.56

		952+14.00		5.53		952+1.50		5.58				952+14.00		5.53		952+1.50		5.58

		952+14.50		5.69		952+2.00		5.71				952+14.50				952+2.00

		952+15.00		5.66		952+2.50		5.63				952+15.00				952+2.50		5.63

		952+15.50		5.62		952+3.00		5.6				952+15.50		5.62		952+3.00		5.6

		952+16.00		5.55		952+3.50		5.66				952+16.00		5.55		952+3.50

		952+16.50		5.59		952+4.00		5.59				952+16.50		5.59		952+4.00		5.59

		952+17.00		5.58		952+4.50		5.65				952+17.00		5.58		952+4.50		5.65

		952+17.50		5.65		952+5.00		5.67				952+17.50		5.65		952+5.00

		952+18.00		5.71		952+5.50		5.63				952+18.00				952+5.50		5.63

		952+18.50		5.66		952+6.00		5.56				952+18.50				952+6.00		5.56

		952+19.00		5.45		952+6.50		5.55				952+19.00		5.45		952+6.50		5.55

		952+19.50		5.62		952+7.00		5.47				952+19.50		5.62		952+7.00		5.47

		952+20.00		5.45		952+7.50		5.58				952+20.00		5.45		952+7.50		5.58

		952+20.50		5.65		952+8.00		5.54				952+20.50		5.65		952+8.00		5.54

		952+21.00		5.62		952+8.50		5.43				952+21.00		5.62		952+8.50		5.43

		952+21.50		5.51		952+9.00		5.39				952+21.50		5.51		952+9.00		5.39

		952+22.00		5.39		952+9.50		5.48				952+22.00		5.39		952+9.50		5.48

		952+22.50		5.5		952+10.00		5.39				952+22.50		5.5		952+10.00		5.39

		952+23.00		5.38		952+10.50		5.41				952+23.00		5.38		952+10.50		5.41

		952+23.50		5.48		952+11.00		5.4				952+23.50		5.48		952+11.00		5.4

		952+24.00		5.43		952+11.50		5.35				952+24.00		5.43		952+11.50		5.35

		952+24.50		5.42		952+12.00		5.2				952+24.50		5.42		952+12.00		5.2

		952+25.00		5.15		952+12.50		5.3				952+25.00		5.15		952+12.50		5.3

		952+25.50		5.28		952+13.00		5.41				952+25.50		5.28		952+13.00		5.41

		952+26.00		5.32		952+13.50		5.39				952+26.00		5.32		952+13.50		5.39

		952+26.50		5.33		952+14.00		5.6				952+26.50		5.33		952+14.00		5.6

		952+27.00		5.5		952+14.50		5.39				952+27.00		5.5		952+14.50		5.39

		952+27.50		5.42		952+15.00		5.28				952+27.50		5.42		952+15.00		5.28

		952+28.00		5.28		952+15.50		5.31				952+28.00		5.28		952+15.50		5.31

		952+28.50		5.31		952+16.00		5.35				952+28.50		5.31		952+16.00		5.35

		952+29.00		5.23		952+16.50		5.45				952+29.00		5.23		952+16.50		5.45

		952+29.50		5.3		952+17.00		5.5				952+29.50		5.3		952+17.00		5.5

		952+30.00		5.46		952+17.50		5.38				952+30.00		5.46		952+17.50		5.38

		952+30.50		5.21		952+18.00		5.27				952+30.50		5.21		952+18.00		5.27

		952+31.00		5.24		952+18.50		5.24				952+31.00		5.24		952+18.50		5.24

		952+31.50		5.23		952+19.00		5.18				952+31.50		5.23		952+19.00		5.18

		952+32.00		5.18		952+19.50		5.31				952+32.00		5.18		952+19.50		5.31

		952+32.50		5.23		952+20.00		5.19				952+32.50		5.23		952+20.00		5.19

		952+33.00		5.23		952+20.50		5.23				952+33.00		5.23		952+20.50		5.23

		952+33.50		5.23		952+21.00		5.24				952+33.50		5.23		952+21.00		5.24

		952+34.00		5.23		952+21.50		5.13				952+34.00		5.23		952+21.50		5.13

		952+34.50		5.13		952+22.00		5.13				952+34.50		5.13		952+22.00		5.13

		952+35.00		5.14		952+22.50		5.16				952+35.00		5.14		952+22.50		5.16

		952+35.50		5.2		952+23.00		5.27				952+35.50		5.2		952+23.00		5.27

		952+36.00		5.27		952+23.50		5.21				952+36.00		5.27		952+23.50		5.21

		952+36.50		5.2		952+24.00		5.09				952+36.50		5.2		952+24.00		5.09

		952+37.00		5.14		952+24.50		5.13				952+37.00		5.14		952+24.50		5.13

		952+37.50		5.14		952+25.00		5.07				952+37.50		5.14		952+25.00		5.07

		952+38.00		5.07		952+25.50		5.1				952+38.00		5.07		952+25.50		5.1

		952+38.50		5.14		952+26.00		5.15				952+38.50		5.14		952+26.00		5.15

		952+39.00		5.19		952+26.50		5.08				952+39.00		5.19		952+26.50		5.08

		952+39.50		5.11		952+27.00		4.99				952+39.50		5.11		952+27.00		4.99

		952+40.00		5		952+27.50		4.88				952+40.00		5		952+27.50		4.88

		952+40.50		4.93		952+28.00		4.79				952+40.50		4.93		952+28.00		4.79

		952+41.00		4.86		952+28.50		4.88				952+41.00		4.86		952+28.50		4.88

		952+41.50		4.91		952+29.00		4.86				952+41.50		4.91		952+29.00		4.86

		952+42.00		4.9		952+29.50		4.85				952+42.00		4.9		952+29.50		4.85

		952+42.50		4.82		952+30.00		4.8				952+42.50		4.82		952+30.00		4.8

		952+43.00		4.82		952+30.50		4.81				952+43.00		4.82		952+30.50		4.81

		952+43.50		4.82		952+31.00		4.73				952+43.50		4.82		952+31.00		4.73

		952+44.00		4.68		952+31.50		4.66				952+44.00		4.68		952+31.50		4.66

		952+44.50		4.78		952+32.00		4.74				952+44.50		4.78		952+32.00		4.74

		952+45.00		4.82		952+32.50		4.72				952+45.00		4.82		952+32.50		4.72

		952+45.50		4.89		952+33.00		4.79				952+45.50		4.89		952+33.00		4.79

		952+46.00		4.82		952+33.50		4.88				952+46.00		4.82		952+33.50		4.88

		952+46.50		4.9		952+34.00		4.91				952+46.50		4.9		952+34.00		4.91

		952+47.00		5		952+34.50		5				952+47.00		5		952+34.50		5

		952+47.50		4.94		952+35.00		4.98				952+47.50		4.94		952+35.00		4.98

		952+48.00		4.99		952+35.50		5.09				952+48.00		4.99		952+35.50		5.09

		952+48.50		5.02		952+36.00		5.02				952+48.50		5.02		952+36.00		5.02

		952+49.00		5.02		952+36.50		4.98				952+49.00		5.02		952+36.50		4.98

		952+49.50		4.97		952+37.00		4.91				952+49.50		4.97		952+37.00		4.91

		952+50.00		5.04		952+37.50		5.07				952+50.00		5.04		952+37.50		5.07

		952+50.50		4.99		952+38.00		4.94				952+50.50		4.99		952+38.00		4.94

		952+51.00		5.01		952+38.50		4.92				952+51.00		5.01		952+38.50		4.92

		952+51.50		5.01		952+39.00		4.78				952+51.50		5.01		952+39.00		4.78

		952+52.00		5.07		952+39.50		4.75				952+52.00		5.07		952+39.50		4.75

		952+52.50		5.1		952+40.00		4.79				952+52.50		5.1		952+40.00		4.79

		952+53.00		5.08		952+40.50		4.71				952+53.00		5.08		952+40.50		4.71

		952+53.50		5.13		952+41.00		4.78				952+53.50		5.13		952+41.00		4.78

		952+54.00		5.05		952+41.50		4.8				952+54.00		5.05		952+41.50		4.8

		952+54.50		5.03		952+42.00		4.84				952+54.50		5.03		952+42.00		4.84

		952+55.00		5.1		952+42.50		4.88				952+55.00		5.1		952+42.50		4.88

		952+55.50		5.04		952+43.00		4.86				952+55.50		5.04		952+43.00		4.86

		952+56.00		5.03		952+43.50		4.88				952+56.00		5.03		952+43.50		4.88

		952+56.50		5.1		952+44.00		5				952+56.50		5.1		952+44.00		5

		952+57.00		5.12		952+44.50		4.91				952+57.00		5.12		952+44.50		4.91

		952+57.50		5.16		952+45.00		4.85				952+57.50		5.16		952+45.00		4.85

		952+58.00		5		952+45.50		4.99				952+58.00		5		952+45.50		4.99

		952+58.50		5.06		952+46.00		5				952+58.50		5.06		952+46.00		5

		952+59.00		5.06		952+46.50		5.1				952+59.00		5.06		952+46.50		5.1

		952+59.50		5.13		952+47.00		5.05				952+59.50		5.13		952+47.00		5.05

		952+60.00		5.1		952+47.50		5.07				952+60.00		5.1		952+47.50		5.07

		952+60.50		5.06		952+48.00		4.99				952+60.50		5.06		952+48.00		4.99

		952+61.00		4.9		952+48.50		4.98				952+61.00		4.9		952+48.50		4.98

		952+61.50		4.97		952+49.00		4.94				952+61.50		4.97		952+49.00		4.94

		952+62.00		4.96		952+49.50		4.96				952+62.00		4.96		952+49.50		4.96

		952+62.50		5.03		952+50.00		5.09				952+62.50		5.03		952+50.00		5.09

		952+63.00		5.07		952+50.50		5.15				952+63.00		5.07		952+50.50		5.15

		952+63.50		5.12		952+51.00		5.04				952+63.50		5.12		952+51.00		5.04

		952+64.00		5		952+51.50		5.04				952+64.00		5		952+51.50		5.04

		952+64.50		5.05		952+52.00		5.06				952+64.50		5.05		952+52.00		5.06

		952+65.00		5.07		952+52.50		5.01				952+65.00		5.07		952+52.50		5.01

		952+65.50		5.05		952+53.00		5.08				952+65.50		5.05		952+53.00		5.08

		952+66.00		5.09		952+53.50		5.06				952+66.00		5.09		952+53.50		5.06

		952+66.50		5.03		952+54.00		5.07				952+66.50		5.03		952+54.00		5.07

		952+67.00		5.04		952+54.50		5.04				952+67.00		5.04		952+54.50		5.04

		952+67.50		5.07		952+55.00		5.01				952+67.50		5.07		952+55.00		5.01

		952+68.00		5.01		952+55.50		4.98				952+68.00		5.01		952+55.50		4.98

		952+68.50		4.97		952+56.00		4.9				952+68.50		4.97		952+56.00		4.9

		952+69.00		4.9		952+56.50		4.9				952+69.00		4.9		952+56.50		4.9

		952+69.50		4.89		952+57.00		4.85				952+69.50		4.89		952+57.00		4.85

		952+70.00		4.87		952+57.50		4.78				952+70.00		4.87		952+57.50		4.78

		952+70.50		4.78		952+58.00		4.91				952+70.50		4.78		952+58.00		4.91

		952+71.00		4.96		952+58.50		4.91				952+71.00		4.96		952+58.50		4.91

		952+71.50		4.95		952+59.00		4.89				952+71.50		4.95		952+59.00		4.89

		952+72.00		4.94		952+59.50		4.87				952+72.00		4.94		952+59.50		4.87

		952+72.50		4.99		952+60.00		4.91				952+72.50		4.99		952+60.00		4.91

		952+73.00		4.97		952+60.50		4.95				952+73.00		4.97		952+60.50		4.95

		952+73.50		5.03		952+61.00		4.78				952+73.50		5.03		952+61.00		4.78

		952+74.00		4.94		952+61.50		4.71				952+74.00		4.94		952+61.50		4.71

		952+74.50		4.9		952+62.00		4.8				952+74.50		4.9		952+62.00		4.8

		952+75.00		5.09		952+62.50		4.86				952+75.00		5.09		952+62.50		4.86

		952+75.50		5.14		952+63.00		4.77				952+75.50		5.14		952+63.00		4.77

		952+76.00		5.19		952+63.50		4.89				952+76.00		5.19		952+63.50		4.89

		952+76.50		5.33		952+64.00		4.89				952+76.50		5.33		952+64.00		4.89

		952+77.00		5.22		952+64.50		4.9				952+77.00		5.22		952+64.50		4.9

		952+77.50		5.23		952+65.00		4.93				952+77.50		5.23		952+65.00		4.93

		952+78.00		5.2		952+65.50		4.88				952+78.00		5.2		952+65.50		4.88

		952+78.50		5.18		952+66.00		4.86				952+78.50		5.18		952+66.00		4.86

		952+79.00		5.1		952+66.50		4.92				952+79.00		5.1		952+66.50		4.92

		952+79.50		5.25		952+67.00		5.17				952+79.50		5.25		952+67.00		5.17

		952+80.00		5.26		952+67.50		5.05				952+80.00		5.26		952+67.50		5.05

		952+80.50		5.18		952+68.00		5.05				952+80.50		5.18		952+68.00		5.05

		952+81.00		5.15		952+68.50		5.07				952+81.00		5.15		952+68.50		5.07

		952+81.50		5.16		952+69.00		5.12				952+81.50		5.16		952+69.00		5.12

		952+82.00		5.22		952+69.50		5.15				952+82.00		5.22		952+69.50		5.15

		952+82.50		5.15		952+70.00		5.12				952+82.50		5.15		952+70.00		5.12

		952+83.00		5.18		952+70.50		5.1				952+83.00		5.18		952+70.50		5.1

		952+83.50		5.12		952+71.00		5.2				952+83.50		5.12		952+71.00		5.2

		952+84.00		5.22		952+71.50		5.26				952+84.00		5.22		952+71.50		5.26

		952+84.50		5.28		952+72.00		5.26				952+84.50		5.28		952+72.00		5.26

		952+85.00		5.25		952+72.50		5.28				952+85.00		5.25		952+72.50		5.28

		952+85.50		5.29		952+73.00		5.27				952+85.50		5.29		952+73.00		5.27

		952+86.00		5.23		952+73.50		5.45				952+86.00		5.23		952+73.50		5.45

		952+86.50		5.37		952+74.00		5.34				952+86.50		5.37		952+74.00		5.34

		952+87.00		5.32		952+74.50		5.32				952+87.00		5.32		952+74.50		5.32

		952+87.50		5.4		952+75.00		5.34				952+87.50		5.4		952+75.00		5.34

		952+88.00		5.37		952+75.50		5.36				952+88.00		5.37		952+75.50		5.36

		952+88.50		5.37		952+76.00		5.37				952+88.50		5.37		952+76.00		5.37

		952+89.00		5.48		952+76.50		5.41				952+89.00		5.48		952+76.50		5.41

		952+89.50		5.37		952+77.00		5.43				952+89.50		5.37		952+77.00		5.43

		952+90.00		5.44		952+77.50		5.31				952+90.00		5.44		952+77.50		5.31

		952+90.50		5.33		952+78.00		5.41				952+90.50		5.33		952+78.00		5.41

		952+91.00		5.48		952+78.50		5.44				952+91.00		5.48		952+78.50		5.44

		952+91.50		5.46		952+79.00		5.3				952+91.50		5.46		952+79.00		5.3

		952+92.00		5.4		952+79.50		5.41				952+92.00		5.4		952+79.50		5.41

		952+92.50		5.47		952+80.00		5.48				952+92.50		5.47		952+80.00		5.48

		952+93.00		5.4		952+80.50		5.51				952+93.00		5.4		952+80.50		5.51

		952+93.50		5.49		952+81.00		5.47				952+93.50		5.49		952+81.00		5.47

		952+94.00		5.44		952+81.50		5.43				952+94.00		5.44		952+81.50		5.43

		952+94.50		5.44		952+82.00		5.32				952+94.50		5.44		952+82.00		5.32

		952+95.00		5.38		952+82.50		5.27				952+95.00		5.38		952+82.50		5.27

		952+95.50		5.23		952+83.00		5.13				952+95.50		5.23		952+83.00		5.13

		952+96.00		5.23		952+83.50		5.08				952+96.00		5.23		952+83.50		5.08

		952+96.50		5.19		952+84.00		5.04				952+96.50		5.19		952+84.00		5.04

		952+97.00		5.18		952+84.50		5.36				952+97.00		5.18		952+84.50		5.36

		952+97.50		5.1		952+85.00		5.28				952+97.50		5.1		952+85.00		5.28

		952+98.00		5.32		952+85.50		5.16				952+98.00		5.32		952+85.50		5.16

		952+98.50		5.23		952+86.00		5.17				952+98.50		5.23		952+86.00		5.17

		952+99.00		5.26		952+86.50		5.19				952+99.00		5.26		952+86.50		5.19

		952+99.50		5.27		952+87.00		5.18				952+99.50		5.27		952+87.00		5.18

		953+0.00		5.34		952+87.50		5.28				953+0.00		5.34		952+87.50		5.28

		953+0.50		5.34		952+88.00		5.31				953+0.50		5.34		952+88.00		5.31

		953+1.00		5.37		952+88.50		5.18				953+1.00		5.37		952+88.50		5.18

		953+1.50		5.24		952+89.00		5.25				953+1.50		5.24		952+89.00		5.25

		953+2.00		5.32		952+89.50		5.36				953+2.00		5.32		952+89.50		5.36

		953+2.50		5.45		952+90.00		5.64				953+2.50		5.45		952+90.00		5.64

		953+3.00		5.65		952+90.50						953+3.00		5.65		952+90.50

		953+3.50				952+91.00		5.69				953+3.50				952+91.00

		953+4.00				952+91.50		5.52				953+4.00				952+91.50		5.52

		953+4.50		5.68		952+92.00		5.59				953+4.50				952+92.00		5.59

		953+5.00		5.68		952+92.50		5.52				953+5.00				952+92.50		5.52

		953+5.50		5.52		952+93.00		5.42				953+5.50		5.52		952+93.00		5.42

		953+6.00		5.55		952+93.50		5.29				953+6.00		5.55		952+93.50		5.29

		953+6.50		5.55		952+94.00		5.43				953+6.50		5.55		952+94.00		5.43

		953+7.00		5.5		952+94.50		5.36				953+7.00		5.5		952+94.50		5.36

		953+7.50		5.49		952+95.00		5.48				953+7.50		5.49		952+95.00		5.48

		953+8.00		5.54		952+95.50		5.54				953+8.00		5.54		952+95.50		5.54

		953+8.50		5.55		952+96.00		5.66				953+8.50		5.55		952+96.00

		953+9.00		5.54		952+96.50		5.71				953+9.00		5.54		952+96.50

		953+9.50		5.6		952+97.00		5.59				953+9.50		5.6		952+97.00		5.59

		953+10.00		5.67		952+97.50		5.56				953+10.00				952+97.50		5.56

		953+10.50		5.54		952+98.00		5.59				953+10.50		5.54		952+98.00		5.59

		953+11.00		5.61		952+98.50		5.66				953+11.00		5.61		952+98.50

		953+11.50				952+99.00		5.7				953+11.50				952+99.00

		953+12.00				952+99.50		5.7				953+12.00				952+99.50

		953+12.50				953+0.00						953+12.50				953+0.00

		953+13.00				953+0.50		5.68				953+13.00				953+0.50

		953+13.50				953+1.00		5.67				953+13.50				953+1.00

		953+14.00				953+1.50						953+14.00				953+1.50

		953+14.50				953+2.00		5.7				953+14.50				953+2.00

		953+15.00				953+2.50		5.6				953+15.00				953+2.50		5.6

		953+15.50		5.67		953+3.00		5.69				953+15.50				953+3.00

		953+16.00				953+3.50		5.7				953+16.00				953+3.50

		953+16.50				953+4.00		5.64				953+16.50				953+4.00		5.64

		953+17.00				953+4.50		5.58				953+17.00				953+4.50		5.58

		953+17.50		5.7		953+5.00		5.55				953+17.50				953+5.00		5.55

		953+18.00		5.66		953+5.50		5.57				953+18.00				953+5.50		5.57

		953+18.50		5.71		953+6.00		5.64				953+18.50				953+6.00		5.64

		953+19.00				953+6.50		5.62				953+19.00				953+6.50		5.62

		953+19.50				953+7.00		5.63				953+19.50				953+7.00		5.63

		953+20.00		5.67		953+7.50		5.6				953+20.00				953+7.50		5.6

		953+20.50		5.68		953+8.00		5.65				953+20.50				953+8.00		5.65

		953+21.00		5.71		953+8.50		5.57				953+21.00				953+8.50		5.57

		953+21.50		5.68		953+9.00		5.45				953+21.50				953+9.00		5.45

		953+22.00		5.61		953+9.50		5.41				953+22.00		5.61		953+9.50		5.41

		953+22.50		5.53		953+10.00		5.4				953+22.50		5.53		953+10.00		5.4

		953+23.00		5.49		953+10.50		5.4				953+23.00		5.49		953+10.50		5.4

		953+23.50		5.52		953+11.00		5.46				953+23.50		5.52		953+11.00		5.46

		953+24.00		5.49		953+11.50		5.46				953+24.00		5.49		953+11.50		5.46

		953+24.50		5.51		953+12.00		5.48				953+24.50		5.51		953+12.00		5.48

		953+25.00		5.6		953+12.50		5.34				953+25.00		5.6		953+12.50		5.34

		953+25.50		5.45		953+13.00		5.33				953+25.50		5.45		953+13.00		5.33

		953+26.00		5.46		953+13.50		5.41				953+26.00		5.46		953+13.50		5.41

		953+26.50		5.53		953+14.00		5.22				953+26.50		5.53		953+14.00		5.22

		953+27.00		5.38		953+14.50		5.27				953+27.00		5.38		953+14.50		5.27

		953+27.50		5.37		953+15.00		5.21				953+27.50		5.37		953+15.00		5.21

		953+28.00		5.32		953+15.50		5.18				953+28.00		5.32		953+15.50		5.18

		953+28.50		5.26		953+16.00		5.05				953+28.50		5.26		953+16.00		5.05

		953+29.00		5.2		953+16.50		4.98				953+29.00		5.2		953+16.50		4.98

		953+29.50		5.13		953+17.00		5				953+29.50		5.13		953+17.00		5

		953+30.00		5.2		953+17.50		5.11				953+30.00		5.2		953+17.50		5.11

		953+30.50		5.26		953+18.00		5.03				953+30.50		5.26		953+18.00		5.03

		953+31.00		5.19		953+18.50		5.07				953+31.00		5.19		953+18.50		5.07

		953+31.50		5.17		953+19.00		5.1				953+31.50		5.17		953+19.00		5.1

		953+32.00		5.26		953+19.50		5.23				953+32.00		5.26		953+19.50		5.23

		953+32.50		5.35		953+20.00		5.13				953+32.50		5.35		953+20.00		5.13

		953+33.00		5.39		953+20.50		5.11				953+33.00		5.39		953+20.50		5.11

		953+33.50		5.31		953+21.00		5.19				953+33.50		5.31		953+21.00		5.19

		953+34.00		5.35		953+21.50		5.13				953+34.00		5.35		953+21.50		5.13

		953+34.50		5.28		953+22.00		5.12				953+34.50		5.28		953+22.00		5.12

		953+35.00		5.23		953+22.50		5.15				953+35.00		5.23		953+22.50		5.15

		953+35.50		5.3		953+23.00		5.16				953+35.50		5.3		953+23.00		5.16

		953+36.00		5.3		953+23.50		5.04				953+36.00		5.3		953+23.50		5.04

		953+36.50		5.21		953+24.00		5.18				953+36.50		5.21		953+24.00		5.18

		953+37.00		5.29		953+24.50		5.13				953+37.00		5.29		953+24.50		5.13

		953+37.50		5.24		953+25.00		5.23				953+37.50		5.24		953+25.00		5.23

		953+38.00		5.4		953+25.50		5.2				953+38.00		5.4		953+25.50		5.2

		953+38.50		5.51		953+26.00		5.26				953+38.50		5.51		953+26.00		5.26

		953+39.00		5.58		953+26.50		5.42				953+39.00		5.58		953+26.50		5.42

		953+39.50		5.6		953+27.00		5.34				953+39.50		5.6		953+27.00		5.34

		953+40.00		5.67		953+27.50		5.37				953+40.00				953+27.50		5.37

		953+40.50		5.63		953+28.00		5.34				953+40.50		5.63		953+28.00		5.34

		953+41.00		5.52		953+28.50		5.34				953+41.00		5.52		953+28.50		5.34

		953+41.50		5.54		953+29.00		5.32				953+41.50		5.54		953+29.00		5.32

		953+42.00		5.57		953+29.50		5.37				953+42.00		5.57		953+29.50		5.37

		953+42.50		5.6		953+30.00		5.29				953+42.50		5.6		953+30.00		5.29

		953+43.00		5.54		953+30.50		5.33				953+43.00		5.54		953+30.50		5.33

		953+43.50		5.53		953+31.00		5.42				953+43.50		5.53		953+31.00		5.42

		953+44.00		5.52		953+31.50		5.31				953+44.00		5.52		953+31.50		5.31

		953+44.50		5.46		953+32.00		5.29				953+44.50		5.46		953+32.00		5.29

		953+45.00		5.37		953+32.50		5.26				953+45.00		5.37		953+32.50		5.26

		953+45.50		5.41		953+33.00		5.34				953+45.50		5.41		953+33.00		5.34

		953+46.00		5.43		953+33.50		5.33				953+46.00		5.43		953+33.50		5.33

		953+46.50		5.4		953+34.00		5.31				953+46.50		5.4		953+34.00		5.31

		953+47.00		5.42		953+34.50		5.41				953+47.00		5.42		953+34.50		5.41

		953+47.50		5.45		953+35.00		5.33				953+47.50		5.45		953+35.00		5.33

		953+48.00		5.46		953+35.50		5.3				953+48.00		5.46		953+35.50		5.3

		953+48.50		5.43		953+36.00		5.3				953+48.50		5.43		953+36.00		5.3

		953+49.00		5.39		953+36.50		5.28				953+49.00		5.39		953+36.50		5.28

		953+49.50		5.34		953+37.00		5.25				953+49.50		5.34		953+37.00		5.25

		953+50.00		5.3		953+37.50		5.23				953+50.00		5.3		953+37.50		5.23

		953+50.50		5.24		953+38.00		5.24				953+50.50		5.24		953+38.00		5.24

		953+51.00		5.29		953+38.50		5.22				953+51.00		5.29		953+38.50		5.22

		953+51.50		5.3		953+39.00		5.23				953+51.50		5.3		953+39.00		5.23

		953+52.00		5.25		953+39.50		5.29				953+52.00		5.25		953+39.50		5.29

		953+52.50		5.21		953+40.00		5.26				953+52.50		5.21		953+40.00		5.26

		953+53.00		5.34		953+40.50		5.32				953+53.00		5.34		953+40.50		5.32

		953+53.50		5.29		953+41.00		5.28				953+53.50		5.29		953+41.00		5.28

		953+54.00		5.23		953+41.50		5.21				953+54.00		5.23		953+41.50		5.21

		953+54.50		5.21		953+42.00		5.26				953+54.50		5.21		953+42.00		5.26

		953+55.00		5.33		953+42.50		5.29				953+55.00		5.33		953+42.50		5.29

		953+55.50		5.35		953+43.00		5.36				953+55.50		5.35		953+43.00		5.36

		953+56.00		5.45		953+43.50		5.4				953+56.00		5.45		953+43.50		5.4

		953+56.50		5.43		953+44.00		5.25				953+56.50		5.43		953+44.00		5.25

		953+57.00		5.3		953+44.50		5.32				953+57.00		5.3		953+44.50		5.32

		953+57.50		5.41		953+45.00		5.32				953+57.50		5.41		953+45.00		5.32

		953+58.00		5.37		953+45.50		5.36				953+58.00		5.37		953+45.50		5.36

		953+58.50		5.41		953+46.00		5.4				953+58.50		5.41		953+46.00		5.4

		953+59.00		5.42		953+46.50		5.49				953+59.00		5.42		953+46.50		5.49

		953+59.50		5.47		953+47.00		5.43				953+59.50		5.47		953+47.00		5.43

		953+60.00		5.51		953+47.50		5.48				953+60.00		5.51		953+47.50		5.48

		953+60.50		5.46		953+48.00		5.48				953+60.50		5.46		953+48.00		5.48

		953+61.00		5.52		953+48.50		5.38				953+61.00		5.52		953+48.50		5.38

		953+61.50		5.44		953+49.00		5.4				953+61.50		5.44		953+49.00		5.4

		953+62.00		5.4		953+49.50		5.41				953+62.00		5.4		953+49.50		5.41

		953+62.50		5.49		953+50.00		5.55				953+62.50		5.49		953+50.00		5.55

		953+63.00		5.58		953+50.50		5.51				953+63.00		5.58		953+50.50		5.51

		953+63.50		5.48		953+51.00		5.58				953+63.50		5.48		953+51.00		5.58

		953+64.00				953+51.50		5.5				953+64.00				953+51.50		5.5

		953+64.50		5.66		953+52.00		5.54				953+64.50				953+52.00		5.54

		953+65.00				953+52.50		5.61				953+65.00				953+52.50		5.61

		953+65.50				953+53.00		5.57				953+65.50				953+53.00		5.57

		953+66.00		5.71		953+53.50		5.56				953+66.00				953+53.50		5.56

		953+66.50				953+54.00		5.51				953+66.50				953+54.00		5.51

		953+67.00				953+54.50		5.51				953+67.00				953+54.50		5.51

		953+67.50				953+55.00		5.48				953+67.50				953+55.00		5.48

		953+68.00				953+55.50		5.52				953+68.00				953+55.50		5.52

		953+68.50				953+56.00		5.33				953+68.50				953+56.00		5.33

		953+69.00				953+56.50		5.24				953+69.00				953+56.50		5.24

		953+69.50		5.7		953+57.00		5.31				953+69.50				953+57.00		5.31

		953+70.00				953+57.50		5.28				953+70.00				953+57.50		5.28

		953+70.50		5.67		953+58.00		5.29				953+70.50				953+58.00		5.29

		953+71.00				953+58.50		5.38				953+71.00				953+58.50		5.38

		953+71.50				953+59.00		5.33				953+71.50				953+59.00		5.33

		953+72.00				953+59.50		5.38				953+72.00				953+59.50		5.38

		953+72.50				953+60.00		5.38				953+72.50				953+60.00		5.38

		953+73.00				953+60.50		5.34				953+73.00				953+60.50		5.34

		953+73.50				953+61.00		5.23				953+73.50				953+61.00		5.23

		953+74.00				953+61.50		5.27				953+74.00				953+61.50		5.27

		953+74.50				953+62.00		5.27				953+74.50				953+62.00		5.27

		953+75.00				953+62.50		5.28				953+75.00				953+62.50		5.28

		953+75.50				953+63.00		5.25				953+75.50				953+63.00		5.25

		953+76.00				953+63.50		5.25				953+76.00				953+63.50		5.25

		953+76.50				953+64.00		5.26				953+76.50				953+64.00		5.26

		953+77.00				953+64.50		5.19				953+77.00				953+64.50		5.19

		953+77.50				953+65.00		5.41				953+77.50				953+65.00		5.41

		953+78.00				953+65.50		5.33				953+78.00				953+65.50		5.33

		953+78.50				953+66.00		5.49				953+78.50				953+66.00		5.49

		953+79.00				953+66.50		5.45				953+79.00				953+66.50		5.45

		953+79.50		5.71		953+67.00		5.47				953+79.50				953+67.00		5.47

		953+80.00		5.69		953+67.50		5.61				953+80.00				953+67.50		5.61

		953+80.50				953+68.00		5.53				953+80.50				953+68.00		5.53

		953+81.00		5.65		953+68.50		5.44				953+81.00		5.65		953+68.50		5.44

		953+81.50		5.61		953+69.00		5.47				953+81.50		5.61		953+69.00		5.47

		953+82.00		5.62		953+69.50		5.47				953+82.00		5.62		953+69.50		5.47

		953+82.50		5.64		953+70.00		5.49				953+82.50		5.64		953+70.00		5.49

		953+83.00		5.54		953+70.50		5.63				953+83.00		5.54		953+70.50		5.63

		953+83.50				953+71.00		5.63				953+83.50				953+71.00		5.63

		953+84.00		5.71		953+71.50		5.59				953+84.00				953+71.50		5.59

		953+84.50		5.68		953+72.00		5.58				953+84.50				953+72.00		5.58

		953+85.00		5.67		953+72.50		5.5				953+85.00				953+72.50		5.5

		953+85.50		5.69		953+73.00		5.47				953+85.50				953+73.00		5.47

		953+86.00		5.51		953+73.50		5.38				953+86.00		5.51		953+73.50		5.38

		953+86.50		5.54		953+74.00		5.43				953+86.50		5.54		953+74.00		5.43

		953+87.00		5.59		953+74.50		5.54				953+87.00		5.59		953+74.50		5.54

		953+87.50				953+75.00		5.52				953+87.50				953+75.00		5.52

		953+88.00		5.66		953+75.50		5.59				953+88.00				953+75.50		5.59

		953+88.50		5.7		953+76.00		5.47				953+88.50				953+76.00		5.47

		953+89.00		5.65		953+76.50		5.49				953+89.00		5.65		953+76.50		5.49

		953+89.50		5.55		953+77.00		5.45				953+89.50		5.55		953+77.00		5.45

		953+90.00		5.59		953+77.50		5.36				953+90.00		5.59		953+77.50		5.36

		953+90.50		5.59		953+78.00		5.48				953+90.50		5.59		953+78.00		5.48

		953+91.00		5.57		953+78.50		5.43				953+91.00		5.57		953+78.50		5.43

		953+91.50		5.61		953+79.00		5.56				953+91.50		5.61		953+79.00		5.56

		953+92.00		5.55		953+79.50		5.5				953+92.00		5.55		953+79.50		5.5

		953+92.50		5.63		953+80.00		5.44				953+92.50		5.63		953+80.00		5.44

		953+93.00				953+80.50		5.45				953+93.00				953+80.50		5.45

		953+93.50		5.71		953+81.00		5.47				953+93.50				953+81.00		5.47

		953+94.00		5.63		953+81.50		5.4				953+94.00		5.63		953+81.50		5.4

		953+94.50		5.69		953+82.00		5.5				953+94.50				953+82.00		5.5

		953+95.00		5.64		953+82.50		5.43				953+95.00		5.64		953+82.50		5.43

		953+95.50				953+83.00		5.43				953+95.50				953+83.00		5.43

		953+96.00				953+83.50		5.38				953+96.00				953+83.50		5.38

		953+96.50		5.66		953+84.00		5.36				953+96.50				953+84.00		5.36

		953+97.00		5.67		953+84.50		5.5				953+97.00				953+84.50		5.5

		953+97.50				953+85.00		5.34				953+97.50				953+85.00		5.34

		953+98.00				953+85.50		5.35				953+98.00				953+85.50		5.35

		953+98.50		5.69		953+86.00		5.41				953+98.50				953+86.00		5.41

		953+99.00		5.6		953+86.50		5.38				953+99.00		5.6		953+86.50		5.38

				5.3329		Ave Die		5.2828						5.2950		Ave Die		5.2679

				96.5%		Ave Comp		96.1%						96.2%		Ave Comp		96.0%

		Filtered out > 100% Compaction Values										Filtered out > 99.5% Compaction Values

				5.7100		Max Die		5.7100						5.6500		Max Die		5.6500

				100.0%		Max Comp		100.0%						99.5%		Max Comp		99.5%



				4.6800		Min Die		4.6600						4.6800		Min Die		4.6600

				90.8%		Min Comp		90.6%						90.8%		Min Comp		90.6%

				y=0.5842e^0.0942x



				Density % = Ae^Bd

				Where: A=		0.5842

				B=		0.0942

				e=		base of natural logarithm

				d=		dielectric value				5.65

								Compaction:		99.5%





Sheet3

		Joint Density Summary

		SB Cores 48J-81J

		NB Cores 82J-112J





Summary

				Joint Density Summary

				South Bound Joint Density - Antenna on Joint Centerline

				Distance (ft)				% Compaction

				Station		DMI				Joint Ave

				75,810 ft		75,686 ft		RDM Raw Data		94.0

				14.36 miles

				RDM Filtered Data (85-100%)						93.6

				36 SB Joint Cores =						94.1

				North Bound Joint Density - Antenna on Hot Side of Joint

				53,860 ft		53,624 ft		RDM Raw Data		94.0

				10.2 miles

				RDM Filtered Data (85-100%)						94.2

				28 NB Joint Cores =						95.0







SB(Joint CL) Density Histogram



SB Joint 24.5% below 91% Density
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NB(Hot Side) Density Histogram



NB Joint 17.6% below 91% Density
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Start of Paving = Low Density



Low Density is Typical at Bridges
S. Birchwood Bridge,
SB Lane 2, 18-24’ LT



S. Birchwood Bridge, 
SB Lane 2, 12-18’ LT



Next Steps
• Increase joint bonus to $2.00/ft but raise the 

bar to 96% compaction for the full bonus



Next Steps
• Increase joint bonus to $2.00/ft but raise the 

bar to 96% compaction for the full bonus
• Raise the minimum joint density to 92.0%



Next Steps
• Increase joint bonus to $2.00/ft but raise the 

bar to 96% compaction for the full bonus
• Raise the minimum joint density to 92.0%
• Have joint bonus increase linearly from 

minimum acceptable value to 96.0% in 0.1% 
increments.



Next Steps – Density Bonus
• Increase joint bonus to $2.00/ft but raise the 

bar to 96% compaction for the full bonus
• Raise the minimum joint density to 92.0%
• Have joint bonus increase linearly from 92.0% 

to 96.0% in 0.1% increments
• Have mat density bonus increase linearly from 

zero at 92% to 5% Bonus at 96%
• Require sealant application on all mat sections 

and joints below 92.0%, including Bridges



What equipment might one see 
when incentives are given for 

superior joint compaction?



What we expect to see



Joint Heater Longitudinal Joints







What you don’t want to see



Questions?



• Core-GPR-Nuclear Calibration, xls worksheet
• Random Core-GPR Density Comparison, xls
• Two Photos of RDM orientation for collecting 

Distance data perpendicular to longitudinal 
joint

Appendix



Density vs. Dielectric for May 31, 2017 MSG Rice Density
2016 Mix design MSG = 2.568 159.8 pcf
2017 Mix design MSG = 2.579 160.5 pcf
6-1-17 Field mix MSG, Marshall setting on Gauge = 2.576 160.3 pcf
Composite sample from cores 1-6, MSg, % Oil = 2.596 161.6 pcf 4.77 % Oil
Composite sample from cores 7-12, MSg, % Oil = 2.617 162.9 pcf 4.68 % Oil
Composite sample from cores 13-18, MSg, % Oil = 2.596 161.6 pcf 4.98 % Oil
MSG for Calibration Core 19J = 2.592 161.3 pcf

GHHE Nuclear Gauge Field Readings Dielectric Values Drilled Core % MSG
Core # WD1(pcf) WD2(pcf) WD Ave % MSG Time Distance Average Density (pcf)

1 155.7 157.2 156.5 97.6% 5.47 5.43 5.45 157.7 97.6%
2 146.3 146.0 146.2 91.1% 4.81 4.87 4.84 147.1 91.0%
3 152.8 152.3 152.6 95.1% 5.29 5.20 5.25 152.3 94.2%
4 153.2 154.3 153.8 95.9% 5.44 5.42 5.43 155.3 96.1%
5 148.8 147.3 148.1 92.3% 5.06 5.05 5.06 150.2 93.0%
6 155.0 153.4 154.2 96.2% 5.37 5.27 5.32 155.7 96.4%

7 149.9 144.5 147.2 91.8% 4.69 4.71 4.70 144.5 88.7%
8 154.6 153.1 153.9 96.0% 5.35 5.35 5.35 154.3 94.7%
9 145.3 146.5 145.9 91.0% 4.86 4.77 4.82 147.1 90.3%
10 143.7 146.4 145.1 90.5% 4.90 5.00 4.95 150.3 92.3%
11 154.8 153.0 153.9 96.0% 5.35 5.30 5.33 155.7 95.6%
12 149.0 151.0 150.0 93.5% 5.20 5.15 5.18 153.3 94.1%

Data from Cold mat placed 5-30-2017 and sampled 5-31-2017 from Cores 1-12
13 146.4 146.6 146.5 91.4% 4.85 4.78 4.82 147.1 91.1%
14 152.8 151.3 152.1 94.8% 5.08 5.16 5.12 152.5 94.4%
15 148.4 148.8 148.6 92.7% 4.81 4.89 4.85 149.7 92.6%
16 155.2 155.0 155.1 96.7% 5.41 5.52 5.47 155.9 96.5%
17 152.0 149.2 150.6 93.9% 5.05 5.06 5.06 149.8 92.7%
18 154.1 154.7 154.4 96.3% 5.55 5.52 5.54 156.7 97.0%

Data from Hot mat placed and sampled 5-31-2017 from Cores 13-18
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Calibration-June 1

		Density vs. Dielectric for May 31, 2017										MSG		Rice Density

		2016 Mix design MSG =										2.568		159.8		pcf

		2017 Mix design MSG =										2.579		160.5		pcf

		6-1-17 Field mix MSG, Marshall setting on Gauge =										2.576		160.3		pcf		Basis for Graphs

		6-2-17 Field mix (Sample 32) MSG =										2.583		160.8		pcf

		GHHE		Nuclear Gauge Field Readings								Dielectric Values						Drilled Core		% MSG

		Core #		WD1(pcf)		WD2(pcf)		WD Ave		% MSG		Time		Distance		Average		Density (pcf)

		1		155.7		157.2		156.5		97.6%		5.47		5.43		5.45		157.7		98.4%

		2		146.3		146.0		146.2		91.1%		4.81		4.87		4.84		147.1		91.7%

		3		152.8		152.3		152.6		95.1%		5.29		5.20		5.25		152.3		95.0%

		4		153.2		154.3		153.8		95.9%		5.44		5.42		5.43		155.3		96.9%

		5		148.8		147.3		148.1		92.3%		5.06		5.05		5.06		150.2		93.7%

		6		155.0		153.4		154.2		96.2%		5.37		5.27		5.32		155.7		97.1%

		7		149.9		144.5		147.2		91.8%		4.69		4.71		4.70		144.5		90.1%

		8		154.6		153.1		153.9		96.0%		5.35		5.35		5.35		154.3		96.2%

		9		145.3		146.5		145.9		91.0%		4.86		4.77		4.82		147.1		91.8%

		10		143.7		146.4		145.1		90.5%		4.90		5.00		4.95		150.3		93.7%

		11		154.8		153.0		153.9		96.0%		5.35		5.30		5.33		155.7		97.1%

		12		149.0		151.0		150.0		93.5%		5.20		5.15		5.18		153.3		95.6%

		13		146.4		146.6		146.5		91.4%		4.85		4.78		4.82		147.1		91.8%

		14		152.8		151.3		152.1		94.8%		5.08		5.16		5.12		152.5		95.1%

		15		148.4		148.8		148.6		92.7%		4.81		4.89		4.85		149.7		93.4%

		16		155.2		155.0		155.1		96.7%		5.41		5.52		5.47		155.9		97.2%

		17		152.0		149.2		150.6		93.9%		5.05		5.06		5.06		149.8		93.4%

		18		154.1		154.7		154.4		96.3%		5.55		5.52		5.54		156.7		97.7%

						Average =		150.8		pcf						Average =		152.0		pcf

						Correction Factor =		1.2		pcf

				Nuclear Density vs Core Density

				Dielectric Time Values vs Core Density

				Dielectric Distance Values vs Core Density

				Average of Dielectric Time & Distance Values vs Core % Compaction





Calibration-June 1

		



Nuclear Density (pcf)

Core Density (pcf)



28hr vs 4hr Cooling

		





MSG vs Oil wComposite Core Data

		





Random Core vs RDM Analysis

		



Dielectric

Compaction



		Density vs. Dielectric for May 31, 2017										MSG		Rice Density

		2016 Mix design MSG =										2.568		159.8		pcf

		2017 Mix design MSG =										2.579		160.5		pcf

		6-1-17 Field mix MSG, Marshall setting on Gauge =										2.576		160.3		pcf

		Composite sample from cores 1-6, MSg, % Oil =										2.596		161.6		pcf		4.77		% Oil

		Composite sample from cores 7-12, MSg, % Oil =										2.617		162.9		pcf		4.68		% Oil

		Composite sample from cores 13-18, MSg, % Oil =										2.596		161.6		pcf		4.98		% Oil

		MSG for Calibration Core 19J =										2.592		161.3		pcf

		GHHE		Nuclear Gauge Field Readings								Dielectric Values						Drilled Core		% MSG

		Core #		WD1(pcf)		WD2(pcf)		WD Ave		% MSG		Time		Distance		Average		Density (pcf)

		1		155.7		157.2		156.5		97.6%		5.47		5.43		5.45		157.7		97.6%

		2		146.3		146.0		146.2		91.1%		4.81		4.87		4.84		147.1		91.0%

		3		152.8		152.3		152.6		95.1%		5.29		5.20		5.25		152.3		94.2%

		4		153.2		154.3		153.8		95.9%		5.44		5.42		5.43		155.3		96.1%

		5		148.8		147.3		148.1		92.3%		5.06		5.05		5.06		150.2		93.0%

		6		155.0		153.4		154.2		96.2%		5.37		5.27		5.32		155.7		96.4%

		7		149.9		144.5		147.2		91.8%		4.69		4.71		4.70		144.5		88.7%

		8		154.6		153.1		153.9		96.0%		5.35		5.35		5.35		154.3		94.7%

		9		145.3		146.5		145.9		91.0%		4.86		4.77		4.82		147.1		90.3%

		10		143.7		146.4		145.1		90.5%		4.90		5.00		4.95		150.3		92.3%

		11		154.8		153.0		153.9		96.0%		5.35		5.30		5.33		155.7		95.6%

		12		149.0		151.0		150.0		93.5%		5.20		5.15		5.18		153.3		94.1%

																						Data from Cold mat placed 5-30-2017 and sampled 5-31-2017 from Cores 1-12

		13		146.4		146.6		146.5		91.4%		4.85		4.78		4.82		147.1		91.1%

		14		152.8		151.3		152.1		94.8%		5.08		5.16		5.12		152.5		94.4%

		15		148.4		148.8		148.6		92.7%		4.81		4.89		4.85		149.7		92.6%

		16		155.2		155.0		155.1		96.7%		5.41		5.52		5.47		155.9		96.5%

		17		152.0		149.2		150.6		93.9%		5.05		5.06		5.06		149.8		92.7%

		18		154.1		154.7		154.4		96.3%		5.55		5.52		5.54		156.7		97.0%

						Data from Hot mat placed and sampled 5-31-2017 from Cores 13-18





		



Cores 13-18

Cores 7-12

Cores 1-6
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		Statewide Core Data for Rich Giessel from Anchorage Megalab, Justin Scott

		Full depth 6" diameter cores with newly placed Type VH HMA saw cut off top and analyzed

																		% Oil

		2016 Mix design data:								MSG:		2.568		159.8		pcf		5.60		Used Sept 10-18, 2016

				AS&G Plant:						MSG:		2.509		156.2		pcf		5.50		Used Sept 19, 2016

		2017 Mix design data:								MSG:		2.579		160.5		pcf		5.20		Used May 22-June 21, 2017 (Lots 3-12)

		Lot 4/1-10 test data:								MSG:		2.576		160.3		pcf		5.06

		Lot 5/1-10 test data:								MSG:		2.583		160.8		pcf		4.99

		Lot 6/1-10 test data:								MSG:		2.578		160.5		pcf		5.12

		Lot 7/1-10 test data:								MSG:		2.585		160.9		pcf		4.90

		Lot 8/1-10 test data:								MSG:		2.582		160.7		pcf		5.08

		Lot 9/1-10 test data:								MSG:		2.580		160.6		pcf		5.06

		Lot 10/1-10 test data:								MSG:		2.578		160.5		pcf		5.01

		Lot 11/1-10 test data:								MSG:		2.573		160.2		pcf		5.05

		Lot 12/1-10 test data:								MSG:		2.567		159.8		pcf		4.95

		Composite cores 1-6:								MSG:		2.596		161.6		pcf		4.77		Note: Cores 1-6 were from first 200' lane section selected and

		Composite cores 7-12:								MSG:		2.617		162.9		pcf		4.68		cores 7-12 were from 2nd 200' Section both on prior night's paving (May 30)

		Composite cores 13-18:								MSG:		2.596		161.6		pcf		4.98		Cores 13-18 taken May 31						Based on

		Calibration Core 19J:								MSG:		2.592		161.3		pcf										Composite

																										Core Data

		Core #		Thickness (in)								Wt in H2O		SSD Wt		Dry + Tare		Tare		Dry Wt		Bulk SpG		Unit Wt		Compaction

				1		2		3		Ave		(g)		(g)		(g)		(g)		(g)				(pcf)		(% of MSG)

		1		2		2		2		2		1223.6		2018.7		2267.7		253.3		2014.4		2.534		157.7		97.6%

		2		2		2		1.75		1.9166666667		1164.2		1996.1		2273.7		307.9		1965.8		2.363		147.1		91.0%

		3		2		2		2		2		1145.5		1926.9		2227.5		316.2		1911.3		2.446		152.3		94.2%

		4		2		2		2		2		1225.7		2041.8		2346.9		310.4		2036.5		2.495		155.3		96.1%

		5		2		2		2		2		1115.7		1894.6		2189.2		309.2		1880.0		2.414		150.2		93.0%

		6		2		2		1.75		1.9166666667		1215.0		2020.4		2320.7		305.6		2015.1		2.502		155.7		96.4%

		7		2		2		1.75		1.9166666667		1030.6		1785.2		2066.4		315.0		1751.4		2.321		144.5		88.7%

		8		2		2.25		2		2.0833333333		1258.4		2104.3		2411.3		314.4		2096.9		2.479		154.3		94.7%

		9		2		2		2		2		1117.5		1914.7		2199.2		314.6		1884.6		2.364		147.1		90.3%

		10		2.25		2		2		2.0833333333		1201.5		2030.2		2309.4		308.1		2001.3		2.415		150.3		92.3%

		11		2		2		2.25		2.0833333333		1298.4		2159.3		2464.6		311.8		2152.8		2.501		155.7		95.6%

		12		2.25		2		2		2.0833333333		1241.2		2083.0		2330.9		257.6		2073.3		2.463		153.3		94.1%

		13		2		2		1.75		1.9166666667		1013.3		1743.8		1974.0		247.3		1726.7		2.364		147.1		91.1%

		14		1.75		1.75		1.75		1.75		1028.8		1732.6		1991.0		267.1		1723.9		2.449		152.5		94.4%

		15		1.75		2		1.75		1.8333333333		1009.3		1717.2		2010.8		308.5		1702.3		2.405		149.7		92.6%

		16		2		2		2		2		1188.7		1974.5		2273.7		305.3		1968.4		2.505		155.9		96.5%

		17		2		2		2		2		1196.3		2035.9		2275.1		254.0		2021.1		2.407		149.8		92.7%

		18		2		2		2		2		1244.9		2061.5		2308.0		251.9		2056.1		2.518		156.7		97.0%

		Supplemental Cores:								6/14/17

		19J		2.25		2		2.25		2.1666666667		1304.6		2181.2		2474.2		303.0		2171.2		2.477		154.2		95.6%

		20																		0.0		0.000		0.0		0.0%

		MSG vs % Oil





		



% Oil

Maximum Specific Gravity



		2017 Glenn Highway Resurfacing - Hiland to Ekluntna																						Longitudinal vs Transverse Mat Readings

		Note: All readings are from the Center Antenna of the PaveScan RDM unless otherwise noted.

		Acceptance and Assurance Drilled Core Density vs. PaveScan Readings:

		Core		File		Date		Lab		Lot		PaveScan Reading, % Maximum "Rice" Density (Calibration MSG = 2.576)														2.576		Average of		Difference

		No.		No.				Density		MSG		Time				Distance				3 readings across joint						3 Rdg Joint		Time or		(PaveScan

												Median		Average		Median		Average		Hot		Joint		Cold		Average		Distance		- Lab)

		64		22		6/9/17		95.0		2.582		94.0		94.1		No Data		No Data										94.1		-0.9

		64				"				Nuke→		95.8		95.7				95.7										Nuke D →		0.7

		64J		23		6/9/17		94.6				96.3		96.3		No Data		No Data										96.3		1.7

		64J				"												Nuke→		96.1				93.2		94.6		Nuke D →		0.0

		69		36		6/10/17		96.1		2.582		97.0		97.0												Time		97.0		0.9

		"		40		"										96.3		96.3		←Transv.						Distance		96.3		0.2

		69J		37		6/10/17		92.9				86.6		86.6												Time		86.6		-6.3

		"		38		"										94.7		94.6								Distance		94.7		1.8

		"		38		"														93.6		86.9		93.3		91.3		←3" Blocks		-1.6

		"		38		"														95.0		89.4		92.9		92.5		←6" Blocks		-0.4

		70		43		6/10/17		93.7		2.582		93.5		93.5												Time		93.5		-0.2

		"		44		"										93.9		94.4		←Transv.						Distance		94.2		0.5

		"		45		"										92.3		92.3		←Long.								92.3		-1.4

		70J		46		"		91.7				84.1		84.1												Time		84.1		-7.6

		"		47		"										94.4		93.8								Distance		94.1		2.4

		"		47		"														88.6		85.9		94.7		89.7		←3" Blocks		-2.0

		"		47		"														92.3		88.3		95.6		92.0		←6" Blocks		0.3

		72		52		6/13/17		95.4		2.580		94.4		94.4												Time		94.4		-1.0

		"		53		"										95.1		95.1		←Transv.						Distance		95.1		-0.3

		"		56		"										94.7		94.6		←Long.						Distance		94.5		-0.9

		72A		54		"		94.9		2.580		95.0		95.1												Time		95.0		0.1

		"		55		"										94.5		94.6		←Transv.						Distance		94.5		-0.4

		"		57		"										94.3		94.4		←Long.						Distance		94.3		-0.6

		72J		58		"		94.5		2.580		92.5		92.5												Time		92.5		-2.0

		"		59		"										95.9		95.5								Distance		95.7		1.2

		"		59		"														95.3		89.8		93.8		93.0		←3" Blocks		-1.5

		"		59		"														95.9		92.8		93.4		94.0		←6" Blocks		-0.5

		"		60		"		Rt. Antenna 77,790+21.2' on Joint								91.2		91.1								Joint reads Low→		91.2		-3.3

		"		61		"		Rt. Antenna 77,790+22.5' on Cold Side								98.4		98.3								Cold side reads High→		98.3		3.8

		"		62		"		Rt. Antenna 77,790+22.6' on Hot Side								94.6		94.6								Hot side reads Very Close→		94.6		0.1

		73		64		6/13/17		94.8		2.580		94.4		94.4												Time		94.4		-0.4

		"		65		"										93.5		93.6		←Long.						Distance		93.6		-1.2

		73J		66		"		95.1		2.580		91.0		91.1												Time		91.0		-4.1

		"		67		"										95.8		96.2								Distance		96.0		0.9

		"		67		"														98.8		90.9		94.6		94.8		←3" Blocks		-0.3

		"		67		"														100.0		92.2		94.9		95.7		←6" Blocks		0.6

		74		69		6/13/17		94.0		2.580		96.4		96.4												Time		96.4		2.4

		"		70		"										95.9		95.9		←Long.						Distance		95.9		1.9

		74J		71		"		93.4		2.580		93.3		93.3												Time		93.3		-0.1

		"		72		"										96.2		95.4								Distance		95.8		2.4

		"		72		"														93.0		91.1		92.6		92.2		←3" Blocks		-1.2

		"		72		"														98.9		91.7		92.9		94.5		←6" Blocks		1.1

		Calibration Core 19J - 26±'  distance runs

		19J		76		6/14/17		Rt. Antenna 70,350+26.8' on Joint								97.9		97.6								Joint reads High→		97.8		1.6

		"		77		"		Rt. Antenna 70,350+26.5' on Cold Side								96.3		96.4								Cold side reads Very Close→		96.3		0.1

		"		78		"		Rt. Antenna 70,350+30.6' on Hot Side								98.6		98.6								Hot side reads High→		98.6		2.4

		"		79		"		96.2		2.580		99.4		99.4												Time		99.4		3.2

		"		80		"										97.8		97.6								Distance		97.7		1.5

		"		80		"														96.8		95.9		95.9		96.2		←3" Blocks		-0.0

		"		80		"														97.4		98.0		96.4		97.3		←6" Blocks		1.1

		76		83		6/14/17		96.3		2.580		96.2		96.2												Time		96.2		-0.1

		"		84		"										95.9		96.1		←Transv.						Distance		96.0		-0.3

		76J		85		"		95.6		2.580		95.8		95.8												Time		95.8		0.2

		"		86		"										97.2		97.0								Distance		97.1		1.5

		"		86		"														97.0		95.1		96.7		96.3		←3" Blocks		0.7

		"		86		"														97.3		95.7		97.5		96.8		←6" Blocks		1.2

		77		88		6/14/17		96.5		2.580		97.5		97.5		←Rt. Antenna										Time		97.5		1.0

		"		89		"										96.7		96.6		←Long. Rt. Antenna						Distance		96.6		0.1

		77J		90		"		95.6		2.580		96.6		96.6												Time		96.6		1.0

		"		91		"										97.0		97.0								Distance		97.0		1.4

		"		91		"														96.6		95.4		97.0		96.3		←3" Blocks		0.7

		"		91		"														96.9		96.0		96.7		96.5		←6" Blocks		0.9

		78		93		6/14/17		96.4		2.580		92.9974		93.0351												Time		93.0		-3.4

		"		94		"										95.1195		94.7849		←Transv.						Distance		95.0		-1.4

		78J		95		"		95.3		2.580		96.5365		96.5555												Time		96.5		1.2

		"		96		"										96.4048		96.2253								Distance		96.3		1.0

		"		96		"														93.99		93.79		95.71		94.5		←3" Blocks		-0.8

		"		96		"														95.76		94.67		96.21		95.5		←6" Blocks		0.2

		85		mt		6/16/17		95.3		2.578		93.281		93.2568												Time		93.3		-2.0

		"		md		"										94.7048		94.6904		←Long.						Distance		94.7		-0.6

		85J		jt		"		92.4		2.578		94.93		95.0007												Time		95.0		2.6

		"		jd		"										95.2377		95.1644								Distance		95.2		2.8

		"		jd		"														94.2		92.7		93.26		93.4		←3" Blocks		1.0

		"		jd		"														94.12		93.13		93.85		93.7		←6" Blocks		1.3

		87		mt		6/16/17		92.9		2.578		91.0309		91.0298												Time		91.0		-1.9

		"		md		"										92.9631		92.8515		←Long.						Distance		92.9		0.0

		87J		jt		"		94.9		2.578		87.8607		87.8692												Time		87.9		-7.0

		"		jd		"										95.2647		95.2054								Distance		95.2		0.3

		"		jd		"														93.59		89.63		92.36		91.9		←3" Blocks		-3.0

		"		jd		"														94.7		91.05		98.12		94.6		←6" Blocks		-0.3

		88		mt		6/16/17		92.9		2.578		93.3754		93.3464												Time		93.4		0.5

		"		md		"										93.2897		93.0394		←Long.						Distance		93.2		0.3

		88J		jt		"		94.4		2.578		96.5553		96.5773												Time		96.6		2.2

		"		jd		"										96.2586		95.7787								Distance		96.0		1.6

		"		jd		"												96.84		95.57		90.54		94.19		93.4		←3" Blocks		-1.0

		"		jd		"														95.32		92.23		97.28		94.9		←6" Blocks		0.5

		91		7		6/17/17		94.5		2.578		94.3943		94.4321												Time		94.4		-0.1

		"		6		"										93.8579		94.0132		←Long.						Distance		93.9		-0.6

		91J		9		"		95.3		2.578		90.0094		90.0206												Time		90.0		-5.3

		"		8		"										95.7836		95.7034								Distance		95.7		0.4

		"		8		"														101.04		89.14		95.08		95.1		←3" Blocks		-0.2

		"		8		"														96.13		93.82		96.02		95.3		←6" Blocks		0.0

		92A		2		6/17/17		94.5		2.573		93.118		93.1299												Time		93.1		-1.4

		"		1		"										93.0818		93.1854		←Long.						Distance		93.1		-1.4

		92JA		4		"		94.4		2.573		95.4349		95.4526												Time		95.4		1.0

		"		3		"										96.6717		96.718								Distance		96.7		2.3

		"		3		"														95.38		94.55		95.5		95.1		←3" Blocks		0.7

		"		3		"														97.54		95.8		96.47		96.6		←6" Blocks		2.2

		93		13		6/17/17		96.1		2.573		95.5597		95.5453												Time		95.6		-0.5

		"		12		"										95.0577		94.9681		←Long.						Distance		95.0		-1.1

		93J		15		"		94.6		2.573		89.3837		89.3932												Time		89.4		-5.2

		"		14		"										96.4903		95.9305								Distance		96.2		1.6

		"		14		"														91.39		89.28		96.46		92.4		←3" Blocks		-2.2

		"		14		"														94.02		92.55		95.95		94.2		←6" Blocks		-0.4

		101		23		6/18/17		94.8		2.573		93.6304		93.6456												Time		93.6		-1.2

		"		22		"										94.2773		94.2098		←Long.						Distance		94.2		-0.6

		101J		25		"		94.7		2.573		96.6408		96.6712												Time		96.7		2.0

		"		24		"										97.0312		96.9669								Distance		97.0		2.3

		"		24		"														97.6		95.13		96.01		96.2		←3" Blocks		1.5

		"		24		"														96.97		94.96		97.19		96.4		←6" Blocks		1.7

		110		34		6/21/17		97.0		2.567		96.6165		96.6117												Time		96.6		-0.4

		"		33		"										96.3767		96.5788		←Long.						Distance		96.5		-0.5

		110J		36		"		95.1		2.567		93.0019		93.0428												Time		93.0		-2.1

		"		35		"										98.2803		98.0458								Distance		98.2		3.1

		"		35		"														96.32		89.35		97.68		94.5		←3" Blocks		-0.6

		"		35		"														95.53		93.83		101.47		96.9		←6" Blocks		1.8

		111		39		6/21/17		94.6		2.567		95.6028		95.6279												Time		95.6		1.0

		"		38		"										94.0725		94.07		←Long.						Distance		94.1		-0.5

		111J		41		"		94.3		2.567		93.1874		93.204												Time		93.2		-1.1

		"		40		"										97.6875		97.7376								Distance		97.7		3.4

		"		40		"														93.21		88.44		92.38		91.3		←3" Blocks		-3.0

		"		40		"														93.47		93.38		98.81		95.2		←6" Blocks		0.9

		18 Mat Cores:																Average of % Density Differences between Cores and PaveScan for indicated Mat distance reading

												Min		Max		D		Ave

												-1.4		0.5		1.9		-0.3		←Transverse, 6 Data Sets

												-1.4		1.9		3.3		-0.4		←Longitudinal, 15 Data Sets

		19 Joint Cores, 18 anlayzed in detail:

														Ave Core

						2 Joints below 87% at center 3"								92.3

						8 Joints below 90% at center 3"								94.2

						10 Joints above 90% at center 3"								94.7

						4 Joints above 95% at center 3"								95.5







2017 Glenn Highway Resurfacing - Hiland to Ekluntna Longitudinal vs Transverse Mat Readings
Note: All readings are from the Center Antenna of the PaveScan RDM unless otherwise noted.

Acceptance and Assurance Drilled Core Density vs. PaveScan Readings:
Core File Date Lab Lot PaveScan Reading, % Maximum "Rice" Density (Calibration MSG = 2.576) 2.576 Average of Difference
No. No. Density MSG Time Distance 3 readings across joint 3 Rdg Joint Time or (PaveScan

Median Average Median Average Hot Joint Cold Average Distance  - Lab)
64 22 6/9/17 95.0 2.582 94.0 94.1 No Data No Data 94.1 -0.9
64 " Nuke→ 95.8 95.7 95.7 Nuke ∆ → 0.7
64J 23 6/9/17 94.6 96.3 96.3 No Data No Data 96.3 1.7
64J " Nuke→ 96.1 93.2 94.6 Nuke ∆ → 0.0
69 36 6/10/17 96.1 2.582 97.0 97.0 Time 97.0 0.9
" 40 " 96.3 96.3 ←Transv. Distance 96.3 0.2

69J 37 6/10/17 92.9 86.6 86.6 Time 86.6 -6.3
" 38 " 94.7 94.6 Distance 94.7 1.8
" 38 " 93.6 86.9 93.3 91.3 ←3" Blocks -1.6
" 38 " 95.0 89.4 92.9 92.5 ←6" Blocks -0.4

70 43 6/10/17 93.7 2.582 93.5 93.5 Time 93.5 -0.2
" 44 " 93.9 94.4 ←Transv. Distance 94.2 0.5
" 45 " 92.3 92.3 ←Long. 92.3 -1.4

70J 46 " 91.7 84.1 84.1 Time 84.1 -7.6
" 47 " 94.4 93.8 Distance 94.1 2.4
" 47 " 88.6 85.9 94.7 89.7 ←3" Blocks -2.0
" 47 " 92.3 88.3 95.6 92.0 ←6" Blocks 0.3

72 52 6/13/17 95.4 2.580 94.4 94.4 Time 94.4 -1.0
" 53 " 95.1 95.1 ←Transv. Distance 95.1 -0.3
" 56 " 94.7 94.6 ←Long. Distance 94.5 -0.9

72A 54 " 94.9 2.580 95.0 95.1 Time 95.0 0.1
" 55 " 94.5 94.6 ←Transv. Distance 94.5 -0.4
" 57 " 94.3 94.4 ←Long. Distance 94.3 -0.6

72J 58 " 94.5 2.580 92.5 92.5 Time 92.5 -2.0
" 59 " 95.9 95.5 Distance 95.7 1.2
" 59 " 95.3 89.8 93.8 93.0 ←3" Blocks -1.5
" 59 " 95.9 92.8 93.4 94.0 ←6" Blocks -0.5
" 60 " Rt. Antenna 77,790+21.2' on Joint 91.2 91.1 Joint reads Low→ 91.2 -3.3
" 61 " Rt. Antenna 77,790+22.5' on Cold Side 98.4 98.3 Cold side reads High→ 98.3 3.8
" 62 " Rt. Antenna 77,790+22.6' on Hot Side 94.6 94.6 Hot side reads Very Close→ 94.6 0.1

73 64 6/13/17 94.8 2.580 94.4 94.4 Time 94.4 -0.4
" 65 " 93.5 93.6 ←Long. Distance 93.6 -1.2

73J 66 " 95.1 2.580 91.0 91.1 Time 91.0 -4.1
" 67 " 95.8 96.2 Distance 96.0 0.9
" 67 " 98.8 90.9 94.6 94.8 ←3" Blocks -0.3
" 67 " 100.0 92.2 94.9 95.7 ←6" Blocks 0.6

74 69 6/13/17 94.0 2.580 96.4 96.4 Time 96.4 2.4
" 70 " 95.9 95.9 ←Long. Distance 95.9 1.9

74J 71 " 93.4 2.580 93.3 93.3 Time 93.3 -0.1
" 72 " 96.2 95.4 Distance 95.8 2.4
" 72 " 93.0 91.1 92.6 92.2 ←3" Blocks -1.2
" 72 " 98.9 91.7 92.9 94.5 ←6" Blocks 1.1

Calibration Core 19J - 26±'  distance runs
19J 76 6/14/17 Rt. Antenna 70,350+26.8' on Joint 97.9 97.6 Joint reads High→ 97.8 1.6

" 77 " Rt. Antenna 70,350+26.5' on Cold Side 96.3 96.4 Cold side reads Very Close→ 96.3 0.1
" 78 " Rt. Antenna 70,350+30.6' on Hot Side 98.6 98.6 Hot side reads High→ 98.6 2.4
" 79 " 96.2 2.580 99.4 99.4 Time 99.4 3.2
" 80 " 97.8 97.6 Distance 97.7 1.5
" 80 " 96.8 95.9 95.9 96.2 ←3" Blocks 0.0
" 80 " 97.4 98.0 96.4 97.3 ←6" Blocks 1.1

76 83 6/14/17 96.3 2.580 96.2 96.2 Time 96.2 -0.1
" 84 " 95.9 96.1 ←Transv. Distance 96.0 -0.3

76J 85 " 95.6 2.580 95.8 95.8 Time 95.8 0.2
" 86 " 97.2 97.0 Distance 97.1 1.5
" 86 " 97.0 95.1 96.7 96.3 ←3" Blocks 0.7


Calibration-June 1

		Density vs. Dielectric for May 31, 2017										MSG		Rice Density

		2016 Mix design MSG =										2.568		159.8		pcf

		2017 Mix design MSG =										2.579		160.5		pcf

		6-1-17 Field mix MSG, Marshall setting on Gauge =										2.576		160.3		pcf		Basis for Graphs

		6-2-17 Field mix (Sample 32) MSG =										2.583		160.8		pcf

		GHHE		Nuclear Gauge Field Readings								Dielectric Values						Drilled Core		% MSG

		Core #		WD1(pcf)		WD2(pcf)		WD Ave		% MSG		Time		Distance		Average		Density (pcf)

		1		155.7		157.2		156.5		97.6%		5.47		5.43		5.45		157.7		98.4%

		2		146.3		146.0		146.2		91.1%		4.81		4.87		4.84		147.1		91.7%

		3		152.8		152.3		152.6		95.1%		5.29		5.20		5.25		152.3		95.0%

		4		153.2		154.3		153.8		95.9%		5.44		5.42		5.43		155.3		96.9%

		5		148.8		147.3		148.1		92.3%		5.06		5.05		5.06		150.2		93.7%

		6		155.0		153.4		154.2		96.2%		5.37		5.27		5.32		155.7		97.1%

		7		149.9		144.5		147.2		91.8%		4.69		4.71		4.70		144.5		90.1%

		8		154.6		153.1		153.9		96.0%		5.35		5.35		5.35		154.3		96.2%

		9		145.3		146.5		145.9		91.0%		4.86		4.77		4.82		147.1		91.8%

		10		143.7		146.4		145.1		90.5%		4.90		5.00		4.95		150.3		93.7%

		11		154.8		153.0		153.9		96.0%		5.35		5.30		5.33		155.7		97.1%

		12		149.0		151.0		150.0		93.5%		5.20		5.15		5.18		153.3		95.6%

		13		146.4		146.6		146.5		91.4%		4.85		4.78		4.82		147.1		91.8%

		14		152.8		151.3		152.1		94.8%		5.08		5.16		5.12		152.5		95.1%

		15		148.4		148.8		148.6		92.7%		4.81		4.89		4.85		149.7		93.4%

		16		155.2		155.0		155.1		96.7%		5.41		5.52		5.47		155.9		97.2%

		17		152.0		149.2		150.6		93.9%		5.05		5.06		5.06		149.8		93.4%

		18		154.1		154.7		154.4		96.3%		5.55		5.52		5.54		156.7		97.7%

						Average =		150.8		pcf						Average =		152.0		pcf

						Correction Factor =		1.2		pcf

				Nuclear Density vs Core Density

				Dielectric Time Values vs Core Density

				Dielectric Distance Values vs Core Density

				Average of Dielectric Time & Distance Values vs Core % Compaction
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		Density vs. Dielectric for May 31, 2017										MSG		Rice Density

		2016 Mix design MSG =										2.568		159.8		pcf

		2017 Mix design MSG =										2.579		160.5		pcf

		6-1-17 Field mix MSG, Marshall setting on Gauge =										2.576		160.3		pcf

		Composite sample from cores 1-6, MSg, % Oil =										2.596		161.6		pcf		4.77		% Oil

		Composite sample from cores 7-12, MSg, % Oil =										2.617		162.9		pcf		4.68		% Oil

		Composite sample from cores 13-18, MSg, % Oil =										2.596		161.6		pcf		4.98		% Oil

		MSG for Calibration Core 19J =										2.592		161.3		pcf

		GHHE		Nuclear Gauge Field Readings								Dielectric Values						Drilled Core		% MSG

		Core #		WD1(pcf)		WD2(pcf)		WD Ave		% MSG		Time		Distance		Average		Density (pcf)

		1		155.7		157.2		156.5		97.6%		5.47		5.43		5.45		157.7		97.6%

		2		146.3		146.0		146.2		91.1%		4.81		4.87		4.84		147.1		91.0%

		3		152.8		152.3		152.6		95.1%		5.29		5.20		5.25		152.3		94.2%

		4		153.2		154.3		153.8		95.9%		5.44		5.42		5.43		155.3		96.1%

		5		148.8		147.3		148.1		92.3%		5.06		5.05		5.06		150.2		93.0%

		6		155.0		153.4		154.2		96.2%		5.37		5.27		5.32		155.7		96.4%

		7		149.9		144.5		147.2		91.8%		4.69		4.71		4.70		144.5		88.7%

		8		154.6		153.1		153.9		96.0%		5.35		5.35		5.35		154.3		94.7%

		9		145.3		146.5		145.9		91.0%		4.86		4.77		4.82		147.1		90.3%

		10		143.7		146.4		145.1		90.5%		4.90		5.00		4.95		150.3		92.3%

		11		154.8		153.0		153.9		96.0%		5.35		5.30		5.33		155.7		95.6%

		12		149.0		151.0		150.0		93.5%		5.20		5.15		5.18		153.3		94.1%

																						Data from Cold mat placed 5-30-2017 and sampled 5-31-2017 from Cores 1-12

		13		146.4		146.6		146.5		91.4%		4.85		4.78		4.82		147.1		91.1%

		14		152.8		151.3		152.1		94.8%		5.08		5.16		5.12		152.5		94.4%

		15		148.4		148.8		148.6		92.7%		4.81		4.89		4.85		149.7		92.6%

		16		155.2		155.0		155.1		96.7%		5.41		5.52		5.47		155.9		96.5%

		17		152.0		149.2		150.6		93.9%		5.05		5.06		5.06		149.8		92.7%

		18		154.1		154.7		154.4		96.3%		5.55		5.52		5.54		156.7		97.0%

						Data from Hot mat placed and sampled 5-31-2017 from Cores 13-18
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		Statewide Core Data for Rich Giessel from Anchorage Megalab, Justin Scott

		Full depth 6" diameter cores with newly placed Type VH HMA saw cut off top and analyzed

																		% Oil

		2016 Mix design data:								MSG:		2.568		159.8		pcf		5.60		Used Sept 10-18, 2016

				AS&G Plant:						MSG:		2.509		156.2		pcf		5.50		Used Sept 19, 2016

		2017 Mix design data:								MSG:		2.579		160.5		pcf		5.20		Used May 22-June 21, 2017 (Lots 3-12)

		Lot 4/1-10 test data:								MSG:		2.576		160.3		pcf		5.06

		Lot 5/1-10 test data:								MSG:		2.583		160.8		pcf		4.99

		Lot 6/1-10 test data:								MSG:		2.578		160.5		pcf		5.12

		Lot 7/1-10 test data:								MSG:		2.585		160.9		pcf		4.90

		Lot 8/1-10 test data:								MSG:		2.582		160.7		pcf		5.08

		Lot 9/1-10 test data:								MSG:		2.580		160.6		pcf		5.06

		Lot 10/1-10 test data:								MSG:		2.578		160.5		pcf		5.01

		Lot 11/1-10 test data:								MSG:		2.573		160.2		pcf		5.05

		Lot 12/1-10 test data:								MSG:		2.567		159.8		pcf		4.95

		Composite cores 1-6:								MSG:		2.596		161.6		pcf		4.77		Note: Cores 1-6 were from first 200' lane section selected and

		Composite cores 7-12:								MSG:		2.617		162.9		pcf		4.68		cores 7-12 were from 2nd 200' Section both on prior night's paving (May 30)

		Composite cores 13-18:								MSG:		2.596		161.6		pcf		4.98		Cores 13-18 taken May 31						Based on

		Calibration Core 19J:								MSG:		2.592		161.3		pcf										Composite

																										Core Data

		Core #		Thickness (in)								Wt in H2O		SSD Wt		Dry + Tare		Tare		Dry Wt		Bulk SpG		Unit Wt		Compaction

				1		2		3		Ave		(g)		(g)		(g)		(g)		(g)				(pcf)		(% of MSG)

		1		2		2		2		2		1223.6		2018.7		2267.7		253.3		2014.4		2.534		157.7		97.6%

		2		2		2		1.75		1.9166666667		1164.2		1996.1		2273.7		307.9		1965.8		2.363		147.1		91.0%

		3		2		2		2		2		1145.5		1926.9		2227.5		316.2		1911.3		2.446		152.3		94.2%

		4		2		2		2		2		1225.7		2041.8		2346.9		310.4		2036.5		2.495		155.3		96.1%

		5		2		2		2		2		1115.7		1894.6		2189.2		309.2		1880.0		2.414		150.2		93.0%

		6		2		2		1.75		1.9166666667		1215.0		2020.4		2320.7		305.6		2015.1		2.502		155.7		96.4%

		7		2		2		1.75		1.9166666667		1030.6		1785.2		2066.4		315.0		1751.4		2.321		144.5		88.7%

		8		2		2.25		2		2.0833333333		1258.4		2104.3		2411.3		314.4		2096.9		2.479		154.3		94.7%

		9		2		2		2		2		1117.5		1914.7		2199.2		314.6		1884.6		2.364		147.1		90.3%

		10		2.25		2		2		2.0833333333		1201.5		2030.2		2309.4		308.1		2001.3		2.415		150.3		92.3%

		11		2		2		2.25		2.0833333333		1298.4		2159.3		2464.6		311.8		2152.8		2.501		155.7		95.6%

		12		2.25		2		2		2.0833333333		1241.2		2083.0		2330.9		257.6		2073.3		2.463		153.3		94.1%

		13		2		2		1.75		1.9166666667		1013.3		1743.8		1974.0		247.3		1726.7		2.364		147.1		91.1%

		14		1.75		1.75		1.75		1.75		1028.8		1732.6		1991.0		267.1		1723.9		2.449		152.5		94.4%

		15		1.75		2		1.75		1.8333333333		1009.3		1717.2		2010.8		308.5		1702.3		2.405		149.7		92.6%

		16		2		2		2		2		1188.7		1974.5		2273.7		305.3		1968.4		2.505		155.9		96.5%

		17		2		2		2		2		1196.3		2035.9		2275.1		254.0		2021.1		2.407		149.8		92.7%

		18		2		2		2		2		1244.9		2061.5		2308.0		251.9		2056.1		2.518		156.7		97.0%

		Supplemental Cores:								6/14/17

		19J		2.25		2		2.25		2.1666666667		1304.6		2181.2		2474.2		303.0		2171.2		2.477		154.2		95.6%

		20																		0.0		0.000		0.0		0.0%

		MSG vs % Oil





		



% Oil

Maximum Specific Gravity



		2017 Glenn Highway Resurfacing - Hiland to Ekluntna																						Longitudinal vs Transverse Mat Readings

		Note: All readings are from the Center Antenna of the PaveScan RDM unless otherwise noted.

		Acceptance and Assurance Drilled Core Density vs. PaveScan Readings:

		Core		File		Date		Lab		Lot		PaveScan Reading, % Maximum "Rice" Density (Calibration MSG = 2.576)														2.576		Average of		Difference

		No.		No.				Density		MSG		Time				Distance				3 readings across joint						3 Rdg Joint		Time or		(PaveScan

												Median		Average		Median		Average		Hot		Joint		Cold		Average		Distance		- Lab)

		64		22		6/9/17		95.0		2.582		94.0		94.1		No Data		No Data										94.1		-0.9

		64				"				Nuke→		95.8		95.7				95.7										Nuke D →		0.7

		64J		23		6/9/17		94.6				96.3		96.3		No Data		No Data										96.3		1.7

		64J				"												Nuke→		96.1				93.2		94.6		Nuke D →		0.0

		69		36		6/10/17		96.1		2.582		97.0		97.0												Time		97.0		0.9

		"		40		"										96.3		96.3		←Transv.						Distance		96.3		0.2

		69J		37		6/10/17		92.9				86.6		86.6												Time		86.6		-6.3

		"		38		"										94.7		94.6								Distance		94.7		1.8

		"		38		"														93.6		86.9		93.3		91.3		←3" Blocks		-1.6

		"		38		"														95.0		89.4		92.9		92.5		←6" Blocks		-0.4

		70		43		6/10/17		93.7		2.582		93.5		93.5												Time		93.5		-0.2

		"		44		"										93.9		94.4		←Transv.						Distance		94.2		0.5

		"		45		"										92.3		92.3		←Long.								92.3		-1.4

		70J		46		"		91.7				84.1		84.1												Time		84.1		-7.6

		"		47		"										94.4		93.8								Distance		94.1		2.4

		"		47		"														88.6		85.9		94.7		89.7		←3" Blocks		-2.0

		"		47		"														92.3		88.3		95.6		92.0		←6" Blocks		0.3

		72		52		6/13/17		95.4		2.580		94.4		94.4												Time		94.4		-1.0

		"		53		"										95.1		95.1		←Transv.						Distance		95.1		-0.3

		"		56		"										94.7		94.6		←Long.						Distance		94.5		-0.9

		72A		54		"		94.9		2.580		95.0		95.1												Time		95.0		0.1

		"		55		"										94.5		94.6		←Transv.						Distance		94.5		-0.4

		"		57		"										94.3		94.4		←Long.						Distance		94.3		-0.6

		72J		58		"		94.5		2.580		92.5		92.5												Time		92.5		-2.0

		"		59		"										95.9		95.5								Distance		95.7		1.2

		"		59		"														95.3		89.8		93.8		93.0		←3" Blocks		-1.5

		"		59		"														95.9		92.8		93.4		94.0		←6" Blocks		-0.5

		"		60		"		Rt. Antenna 77,790+21.2' on Joint								91.2		91.1								Joint reads Low→		91.2		-3.3

		"		61		"		Rt. Antenna 77,790+22.5' on Cold Side								98.4		98.3								Cold side reads High→		98.3		3.8

		"		62		"		Rt. Antenna 77,790+22.6' on Hot Side								94.6		94.6								Hot side reads Very Close→		94.6		0.1

		73		64		6/13/17		94.8		2.580		94.4		94.4												Time		94.4		-0.4

		"		65		"										93.5		93.6		←Long.						Distance		93.6		-1.2

		73J		66		"		95.1		2.580		91.0		91.1												Time		91.0		-4.1

		"		67		"										95.8		96.2								Distance		96.0		0.9

		"		67		"														98.8		90.9		94.6		94.8		←3" Blocks		-0.3

		"		67		"														100.0		92.2		94.9		95.7		←6" Blocks		0.6

		74		69		6/13/17		94.0		2.580		96.4		96.4												Time		96.4		2.4

		"		70		"										95.9		95.9		←Long.						Distance		95.9		1.9

		74J		71		"		93.4		2.580		93.3		93.3												Time		93.3		-0.1

		"		72		"										96.2		95.4								Distance		95.8		2.4

		"		72		"														93.0		91.1		92.6		92.2		←3" Blocks		-1.2

		"		72		"														98.9		91.7		92.9		94.5		←6" Blocks		1.1

		Calibration Core 19J - 26±'  distance runs

		19J		76		6/14/17		Rt. Antenna 70,350+26.8' on Joint								97.9		97.6								Joint reads High→		97.8		1.6

		"		77		"		Rt. Antenna 70,350+26.5' on Cold Side								96.3		96.4								Cold side reads Very Close→		96.3		0.1

		"		78		"		Rt. Antenna 70,350+30.6' on Hot Side								98.6		98.6								Hot side reads High→		98.6		2.4

		"		79		"		96.2		2.580		99.4		99.4												Time		99.4		3.2

		"		80		"										97.8		97.6								Distance		97.7		1.5

		"		80		"														96.8		95.9		95.9		96.2		←3" Blocks		-0.0

		"		80		"														97.4		98.0		96.4		97.3		←6" Blocks		1.1

		76		83		6/14/17		96.3		2.580		96.2		96.2												Time		96.2		-0.1

		"		84		"										95.9		96.1		←Transv.						Distance		96.0		-0.3

		76J		85		"		95.6		2.580		95.8		95.8												Time		95.8		0.2

		"		86		"										97.2		97.0								Distance		97.1		1.5

		"		86		"														97.0		95.1		96.7		96.3		←3" Blocks		0.7

		"		86		"														97.3		95.7		97.5		96.8		←6" Blocks		1.2

		77		88		6/14/17		96.5		2.580		97.5		97.5		←Rt. Antenna										Time		97.5		1.0

		"		89		"										96.7		96.6		←Long. Rt. Antenna						Distance		96.6		0.1

		77J		90		"		95.6		2.580		96.6		96.6												Time		96.6		1.0

		"		91		"										97.0		97.0								Distance		97.0		1.4

		"		91		"														96.6		95.4		97.0		96.3		←3" Blocks		0.7

		"		91		"														96.9		96.0		96.7		96.5		←6" Blocks		0.9

		78		93		6/14/17		96.4		2.580		92.9974		93.0351												Time		93.0		-3.4

		"		94		"										95.1195		94.7849		←Transv.						Distance		95.0		-1.4

		78J		95		"		95.3		2.580		96.5365		96.5555												Time		96.5		1.2

		"		96		"										96.4048		96.2253								Distance		96.3		1.0

		"		96		"														93.99		93.79		95.71		94.5		←3" Blocks		-0.8

		"		96		"														95.76		94.67		96.21		95.5		←6" Blocks		0.2

		85		mt		6/16/17		95.3		2.578		93.281		93.2568												Time		93.3		-2.0

		"		md		"										94.7048		94.6904		←Long.						Distance		94.7		-0.6

		85J		jt		"		92.4		2.578		94.93		95.0007												Time		95.0		2.6

		"		jd		"										95.2377		95.1644								Distance		95.2		2.8

		"		jd		"														94.2		92.7		93.26		93.4		←3" Blocks		1.0

		"		jd		"														94.12		93.13		93.85		93.7		←6" Blocks		1.3

		87		mt		6/16/17		92.9		2.578		91.0309		91.0298												Time		91.0		-1.9

		"		md		"										92.9631		92.8515		←Long.						Distance		92.9		0.0

		87J		jt		"		94.9		2.578		87.8607		87.8692												Time		87.9		-7.0

		"		jd		"										95.2647		95.2054								Distance		95.2		0.3

		"		jd		"														93.59		89.63		92.36		91.9		←3" Blocks		-3.0

		"		jd		"														94.7		91.05		98.12		94.6		←6" Blocks		-0.3

		88		mt		6/16/17		92.9		2.578		93.3754		93.3464												Time		93.4		0.5

		"		md		"										93.2897		93.0394		←Long.						Distance		93.2		0.3

		88J		jt		"		94.4		2.578		96.5553		96.5773												Time		96.6		2.2

		"		jd		"										96.2586		95.7787								Distance		96.0		1.6

		"		jd		"												96.84		95.57		90.54		94.19		93.4		←3" Blocks		-1.0

		"		jd		"														95.32		92.23		97.28		94.9		←6" Blocks		0.5

		91		7		6/17/17		94.5		2.578		94.3943		94.4321												Time		94.4		-0.1

		"		6		"										93.8579		94.0132		←Long.						Distance		93.9		-0.6

		91J		9		"		95.3		2.578		90.0094		90.0206												Time		90.0		-5.3

		"		8		"										95.7836		95.7034								Distance		95.7		0.4

		"		8		"														101.04		89.14		95.08		95.1		←3" Blocks		-0.2

		"		8		"														96.13		93.82		96.02		95.3		←6" Blocks		0.0

		92A		2		6/17/17		94.5		2.573		93.118		93.1299												Time		93.1		-1.4

		"		1		"										93.0818		93.1854		←Long.						Distance		93.1		-1.4

		92JA		4		"		94.4		2.573		95.4349		95.4526												Time		95.4		1.0

		"		3		"										96.6717		96.718								Distance		96.7		2.3

		"		3		"														95.38		94.55		95.5		95.1		←3" Blocks		0.7

		"		3		"														97.54		95.8		96.47		96.6		←6" Blocks		2.2

		93		13		6/17/17		96.1		2.573		95.5597		95.5453												Time		95.6		-0.5

		"		12		"										95.0577		94.9681		←Long.						Distance		95.0		-1.1

		93J		15		"		94.6		2.573		89.3837		89.3932												Time		89.4		-5.2

		"		14		"										96.4903		95.9305								Distance		96.2		1.6

		"		14		"														91.39		89.28		96.46		92.4		←3" Blocks		-2.2

		"		14		"														94.02		92.55		95.95		94.2		←6" Blocks		-0.4

		101		23		6/18/17		94.8		2.573		93.6304		93.6456												Time		93.6		-1.2

		"		22		"										94.2773		94.2098		←Long.						Distance		94.2		-0.6

		101J		25		"		94.7		2.573		96.6408		96.6712												Time		96.7		2.0

		"		24		"										97.0312		96.9669								Distance		97.0		2.3

		"		24		"														97.6		95.13		96.01		96.2		←3" Blocks		1.5

		"		24		"														96.97		94.96		97.19		96.4		←6" Blocks		1.7

		110		34		6/21/17		97.0		2.567		96.6165		96.6117												Time		96.6		-0.4

		"		33		"										96.3767		96.5788		←Long.						Distance		96.5		-0.5

		110J		36		"		95.1		2.567		93.0019		93.0428												Time		93.0		-2.1

		"		35		"										98.2803		98.0458								Distance		98.2		3.1

		"		35		"														96.32		89.35		97.68		94.5		←3" Blocks		-0.6

		"		35		"														95.53		93.83		101.47		96.9		←6" Blocks		1.8

		111		39		6/21/17		94.6		2.567		95.6028		95.6279												Time		95.6		1.0

		"		38		"										94.0725		94.07		←Long.						Distance		94.1		-0.5

		111J		41		"		94.3		2.567		93.1874		93.204												Time		93.2		-1.1

		"		40		"										97.6875		97.7376								Distance		97.7		3.4

		"		40		"														93.21		88.44		92.38		91.3		←3" Blocks		-3.0

		"		40		"														93.47		93.38		98.81		95.2		←6" Blocks		0.9

		18 Mat Cores:																Average of % Density Differences between Cores and PaveScan for indicated Mat distance reading

												Min		Max		D		Ave

												-1.4		0.5		1.9		-0.3		←Transverse, 6 Data Sets

												-1.4		1.9		3.3		-0.4		←Longitudinal, 15 Data Sets

		19 Joint Cores, 18 anlayzed in detail:

														Ave Core

						2 Joints below 87% at center 3"								92.3

						8 Joints below 90% at center 3"								94.2

						10 Joints above 90% at center 3"								94.7

						4 Joints above 95% at center 3"								95.5
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