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Introduction

A series of full-scale high tire pressure (HTP) tests were conducted on hot-mix asphalt (HMA) surfaced pavements at the FAA National Airport Pavement Test Facility (NAPTF) in collaboration with the Airport Technology group of Boeing Commercial Airplanes. The first series was conducted on unheated pavements during the period June 20 to September 12, 2005. A total of 5,000 passes were made at asphalt temperatures of approximately 75 ˚F (23.9 ˚C). The results of these tests can be found in reference 1. Subsequently, it was decided to run a second series of tests on heated pavement to duplicate as far as possible the worst-case conditions likely to be encountered in the field and to be compatible with the temperature grading of HMA mixes typically used on heavily trafficked airport pavements in areas which are susceptible to rutting of the surface layers. From field measurements of HMA surface temperatures, usually measured at a depth of about one inch (2.5 cm) below the surface, a reasonable estimate of high field temperature conditions appears to be 140 ˚F (60 ˚C). A commonly used PG-graded HMA mix on rut-susceptible pavements is 76-22. This corresponds to a design temperature of 168.8 ˚F (76 ˚C), although there is some confusion about whether the grading is selected for temperature alone or to compensate, at least in part, for tire pressure, wheel load, and traffic speed and frequency, in whatever combination. A section of pavement was constructed with an econocrete subbase layer 6 inches (30.5 cm) thick, a crushed aggregate base layer 8 inches (20.3 cm) thick and a HMA layer 5 inches (12.7 cm) thick. The HMA layer was graded PG 64-22 along the full length of the test pavement. A hydronic (hot water piping) heating system was embedded along one-half of the length of the econocrete layer and an electrically heated wire mesh system was embedded over the other half of its length. Both of the heating systems were shown to be capable of raising the temperature of the HMA to about 100 ˚F (37.8 ˚C), depending on the ambient conditions. But the econocrete failed rapidly under traffic due to excessive compression of a foam insulating layer that had been placed beneath the econocrete. The pavement cross-section was redesigned and rebuilt with stronger insulating foam, a deeper layer of econocrete, and no crushed aggregate base layer. Only hydronic heating was specified for the rebuild because it had proven to be more reliable than the electrical heating system. This report describes the construction, testing, and test results for the rebuilt heated pavement (called Phase II to distinguish it from the testing described in reference 1).

Construction

The phase II high tire pressure (HTP) testing area was constructed using the existing pavement structure from Construction Cycle 5 (CC5) within the NAPTF. The existing CC5 pavement structure was excavated into the subbase course, composed of granular materials constructed on a prepared DuPont clay subgrade, deep enough to construct 17 inches (43.2 cm) of econocrete as a stabilized base (P-306) and 5 inches of HMA surface layer (P-401). The HMA layer was placed with two different mixes. The mixes were identical except that one had a straight asphalt binder graded PG 64-22 and the other had a polymer modified binder graded PG 76-22 (see Appendix B). A hydronic heating system was embedded in the econocrete at its base to control the temperature of the HMA at a temperature representative of high temperature airport operations.

The as-constructed dimensions of the HTP test pavement structure were 115 feet (35.1 m) long and 12 feet (3.7 m) wide. The overall test area contained two heated test items, two unheated test items and one transition area. Each heated test item was 35 feet (10.7 m) long and 12 feet (3.7 m) wide. The unheated test items were 20 feet (6.1 m) long and 12 feet (3.7 m) wide. The transition area was 5 feet (1.5 m) long by 12 feet (3.7 m) wide and was placed at the center of the test pavement. The whole of the excavated area was lined with 2-inch (5.1 cm) thick insulating styrofoam (Dow Highload structural quality pavement insulating foam) covered by a reflective flame-resistant barrier, as shown in figure 2. 

The testing area was configured as shown in Figure 1. The testing area drawings are also included in Appendix A embedded in a Microsoft Excel spreadsheet so that the details can be inspected. 
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Figure 1.  High tire pressure (HTP) test pavement plan view and cross section.

In the heated test items, cross-linked polyethylene (PEX) piping was secured to welded wire mesh (WWM) reinforcement placed on top of 3-inch (7.6-cm) high steel chairs above the insulation as shown in figure 3. The water boiler and piping system was designed to heat two separate test areas of 420 square feet (39.0 m2) each. The temperature of each heated test area could be individually controlled using a programmable thermostat. The unheated test items were constructed identically to the heated sections excluding the PEX piping.

The econocrete was placed by chute from a ready-mix concrete truck and finished by hand. The HMA at the sides of the HMA area in the CC5 pavement was milled back in two steps so that the HTP HMA could be efficiently placed and compacted.

The PG 76-22 mix was placed on the eastern half of the HTP area and the PG 64-22 mix was placed on the western half. The two mixes were butted against each other at the center of the HTP area in the middle of the transition.
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Figure 2.  Insulation for the HTP test area heating system.


[image: image3]
Figure 3.  HTP test area closed heating system placed so as to be about 4 inches above the bottom of the econocrete base layer. Separation of the two heated areas can be seen.
Test Conditions

Dual tires with 54-inch (137.2 cm) spacing mounted in a module were used for loading. The tires were inflated with the dead weight of the module on the tires and with the tires at ambient temperature. Inflation pressures were 210 psi (1.45 MPa) and 245 psi (1.69 MPa) for the North and South wheels respectively.

Wheel loads were 52,500 lbs (23.8 MT) and 61,300 lbs (27.8 MT) with the load application pattern as indicated in figure 4. The wander pattern is shown in figure 4(a) and the loading pattern is shown in figure 4(b). The loads were applied at a trafficking speed of 1 ft/s (0.305 m/s) from west to east. The module was unloaded at the east end and returned to the west end at 4 ft/s (1.22 m/s). After which the wander position was changed and the loading pattern repeated. 
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(a) Foot prints for wander pattern with 7-inch spacing.
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(b) Loading Conditions.

Figure 4.  Trafficking conditions for the high tire pressure test area.

The constructed hydronic heating system was capable of heating and maintaining the HMA temperature at approximately 104 ºF (40 ºC ) with the ambient temperature at approximately 77 ºF (25 ºC), based on the temperature readings from gages located 1 inch (2.54 cm) below the surface. The detail gage locations are shown in Figure 1.  

Data Collection

Transverse profiles were measured during trafficking at the middle of each test item, 20 feet apart, as seen in Figure 4(b). The measurements were made at approximately every 21 passes or whenever significant changes were recognized. The profiles were measured with the FAA 32-foot (9.8 m) long truss profiler equipped with a non-contact vertical displacement transducer.
Thermistor temperature gages installed in the HTP pavement had a measurement range of 23 ºF to 203 ºF (-5 ºC to 95 ºC). Figure 5 shows one of the gages before installation. They were installed in the asphalt surface and econocrete base layers by inserting the probe directly into the side of a hole preserved in the pavement during construction by a plastic pipe. Pavement temperatures from both of the hydronically heated areas were monitored outside the traffic paths. Fourteen different locations were monitored corresponding to the top, middle, and bottom of each layer as shown in Figure 1.
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Figure 5.  Thermistor temperature gage.

In addition to the pavement temperatures at different depths, HMA surface temperature was measured using two infrared laser temperature gages mounted on the test vehicle and aimed at the middle of the tire foot prints on the pavement, see figure 6.
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Figure 6.  Infrared temperature sensors mounted on the test vehicle.

Results

The measured transverse profiles were processed to simulate measurements made with a straightedge. Figure 7 illustrates transverse profile comparisons between 210 psi (1.45 MPa) and 245 psi (1.65 MPa) tire pressures at increasing traffic repetitions.
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Figure 7.  Transverse profiles from the 210 psi and 245 psi wheel paths at increasing traffic repetitions.

The following procedure describes the rut depth calculations from the measured profiles, see figure 7 as an example;

1. Each measured profile was split between the higher pressure zone and the lower pressure zone as shown separated by the red dotted line.

2. Compute the rut depth for each zone as the difference between the elevation of the top of the upheaval on the outside and the elevation of the low point in the wheel track. For example, A-X in the high pressure zone and D-Y in the low pressure zone.
Other strategies for computing rut depth are possible, as may be pursued in future work.

The increase of computed rut depths for different tire pressures, loading amounts, and binder types are plotted versus traffic repetitions in figures 8 and 9.
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Figure 8.  Rut depth changes with different tire pressures and load magnitudes in the PG 64-22 test items.
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Figure 9.  Rut depth changes with different tire pressures and load magnitudes in the PG 76-22 test items.

Temperature data was collected during the trafficking. The HMA temperature at 1 inch (2.5 cm) below the surface throughout testing was in the range 36 ºC to 46 ºC (98 ºF to 114 ºF) as illustrated in Figure 10.
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Figure 10.  HMA temperature variations during the testing period.

The average temperature distributions in the pavement layers throughout testing are plotted in figure 11. Extrapolating to the surface, the temperature in the HMA layer varies from about 100 ºF to about 117 ºF (38 ºC to 47.2 ºC).
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Figure 11.  Temperature distributions in the P-401 and P-306 during the testing period.

The temperature data collected from the test vehicle was plotted both parallel and perpendicular to the traffic directions as seen in figure 12. The data was collected at every foot (30.5 cm) longitudinally and every 6 inches (15.2 cm) transversely. The test vehicle was moved back and forth without any loading on the pavement for the temperature data collection.
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Figure 12.  HMA surface temperature distributions.

Analysis

From figures 8 and 9, it can be seen that tire pressure had an insignificant effect on rut depth, with the observed difference between 210 psi (1.45 MPa) and 245 psi (1.65 MPa) loading being in the range 0 to 4 %. The computed rut depth changes corresponding to slope changes for different conditions were plotted together in the same graph to indicate the inflection points that represent transitions between two different pavement performance phases. In Figure 13(a) the rut depth and slope changes are plotted for the PG 64-22 binder test item with 61,300 lbs (27.8 MT) wheel load and 245 psi (1.65 MPa) tire pressure. Also, the surface shape changes were monitored in figure 13(b). It is recognized that the downward rut progress was maintained at about 400 passes which is a start point of the accelerated rut depths and upheavals.  

The first and the second inflection points occurred at 42 passes and 409 passes respectively, based on the graph. Therefore, the three performance phases, primary, secondary, and tertiary area can be defined by pass numbers 0 to 42, 43 to 409, and 410 to 601. These procedures were used for the rest of the test conditions, including PG 76-22 binder, 52,500 lbs (23.8 MT) loading, and 210 psi (1.45 MPa) tire pressure. Table 1 summarizes the pass numbers at the start of tertiary flow for each condition.
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(a) Accumulated Rut Depth and Slope Changes.
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(b) HMA Surface Profile Changes.

Figure 13.  Rut Depth and Slope Changes for PG 64-22 / 61,300 lbs / 245 psi Test Item.

Table 1.  Rut Depth and Slope Changes for PG 64-22 / 61,300 lbs / 245 psi Test Item.

	Binder Type
	Load, 1,000lbs
	Tire Pressure, psi
	Pass Number at Starting of Tertiary

	PG 64-22
	61.3
	245
	409

	
	
	210
	409

	
	52.5
	245
	736

	
	
	210
	709

	PG 76-22
	61.3
	245
	1,006

	
	
	210
	1,006

	
	52.5
	245
	952

	
	
	210
	952


For the PG 64-22 mix, increasing load significantly increased rut depth and decreased the pass numbers to cause tertiary flow. But the effect was reversed for the PG 76-22 mix, with tertiary flow starting earlier at 52,500 lbs (23.8 MT) than at 61,300 lbs (27.8 MT). These effects can also be seen in figures 8 and 9.
The rutting in the unheated test items was significantly less than in the heated sections and the rutting performance with respect to tire pressure was consistent with the results from the heated test items.

Conclusions

1. Increasing tire pressure from 210 psi (1.45 MPa) to 245 psi (1.66 MPa) had an insignificant effect on the amount of rutting caused by trafficking at two different wheel loads on two different asphalt mixes, one straight asphalt and the other polymer modified..

2. Increasing wheel load caused a significant increase in rutting on the straight asphalt mix. On the polymer modified asphalt mix, increasing the wheel load caused a slight decrease in the amount of rutting. This reversal in trend cannot be explained. It is planned to repeat the testing on heated pavement to check this result.
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Appendix A  Test Pavement Design Drawings
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Figure A-1.  Double click the picture to launch a spreadsheet to see the drawings in more detail.
Appendix B  HMA Mixes

[image: image17.emf]
Figure B-1.  Gradation used for both mixes. 
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Figure B-2.  PG 64-22 Job Mix Formula Properties
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Figure B-3.  PG 76-22 Job Mix Formula Properties
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		-7.8333333333		6		5.8333333333		5.8333333333		-6		-5.8333333333		0		-6		6		-7		-6		6		-6		6		8		-7		7		7		-7		8		1.75		2.0833333333		1.4166666667		-1.75		-1.4166666667		-2.0833333333

		7.8333333333						5.8333333333

		7.8333333333						-5.8333333333



25-in. DGA

DuPont Clay Subgrade

25-in. P-154

5-in. P-401_PG76-22

17-in. P-306

2-in. Leveling P-154

2-in. Foam

North

South

STATION 210

2.5-in. P-401_CC5

2.5-in. P-401_CC5

8-in. P-209_CC5

8-in. P-209_CC5

38-in. DGA

38-in. DGA

(61cm)

(-61cm)

-27"(-68.6cm)

27"(68.6cm)

-23"(-58.4cm)

31"(78.7cm)

-31"(-78.7cm)

23"(58.4cm)

P401 Surface

Foam

Hydronic System

P306

P154_levelling

P306_N

CL

N wall

S wall

P401_add

cc5 p401N

cc5 p401S

cc5 p209N

cc5 p2009S

subg top

exist p401c n

exist p401c s

P401_2.5S

P401_2.5N

Second Axis

Wander

Wander1

wander2

wander_n

wander1_n

wander2_n

0

2

1.5833333333

0.4166666667

2.1666666667

0.4166666667

0

0.4166666667

0.4166666667

0.4166666667

0.4166666667

0.4166666667

1.0833333333

1.0833333333

4.25

0.2083333333

0.2083333333

0.2083333333

0.2083333333

58

0

0.5

1

0

0.5

1

0

2

1.5833333333

0.4166666667

2.1666666667

1.8333333333

7

2.1666666667

2.1666666667

0.4166666667

0.4166666667

0.4166666667

1.0833333333

1.0833333333

4.25

0.2083333333

0.2083333333

0.4166666667

0.4166666667

51

0

0.5

1

0

0.5

1

0

1.8333333333

0

1.8333333333



Plain Structure

		Hight Tire Pressure Test II

		CR10X Datalogger

		Sensor		Channel		Mux		xloc ft.		yloc ft.		zloc inches		Cable length																zloc ft

		T1-A		1		1		195		5		1		110						75										0.0833333333

		T1-B		2		1		195		5		2.5		110						75										0.2083333333

		T1-C		3		1		195		5		4		110																0.3333333333

		T2-A		4		1		223		5		1		85																0.0833333333

		T2-B		5		1		223		5		2.5		85																0.2083333333

		T2-C		6		1		223		5		4		85																0.3333333333

		T2-D		7		1		223		5		6		85																0.5

		T2-E		8		1		223		5		12		85																1

		T2-F		9		1		223		5		18		85																1.5

		T2-G		10		1		223		5		23		85																1.9166666667

		T3-A		11		1		263		5		1		105																0.0833333333

		T3-B		12		1		263		5		2.5		105																0.2083333333

		T3-C		13		1		263		5		4		105																0.3333333333

		T3-D		14		1		263		5		6		105																0.5

		T3-E		15		1		263		5		12		105																1

		T3-F		16		1		263		5		18		105																1.5

		T3-G		17		1		263		5		23		105																1.9166666667

		T4-A		18		1		290		5		1		130																0.0833333333

		T4-B		19		1		290		5		2.5		130																0.2083333333

		T4-C		20		1		290		5		4		130																0.3333333333

						1

						1

						1

						1





		SPU-2 Card 3 as of 5-26-10																Cable length

		Sensor		Channel		SCP		X-feet		Y-inch		Z-inch																Y-inch (ft)		Z-inch (ft)

		ASG-1		0		8		195		-34		2		Transverse				165										-2.8333333333		0.1666666667

		ASG-2		1		8		195		34		2		Transverse				160										2.8333333333		0.1666666667

		ASG-3		2		8		197		-34		2		Longitudinal				165										-2.8333333333		0.1666666667

		ASG-4		3		8		197		34		2		Longitudinal				160										2.8333333333		0.1666666667

		ASG-5		4		8		215		-34		2		Transverse				145										-2.8333333333		0.1666666667

		ASG-6		5		8		215		34		2		Transverse				140										2.8333333333		0.1666666667

		ASG-7		6		8		217		-34		2		Longitudinal				145										-2.8333333333		0.1666666667

		ASG-8		7		8		217		34		2		Longitudinal				140										2.8333333333		0.1666666667

		ASG-9		8		8		219		-34		5		Transverse				140										-2.8333333333		0.4166666667

		ASG-10		9		8		219		34		5		Transverse				135										2.8333333333		0.4166666667

		ASG-11		10		8		221		-34		5		Longitudinal				140										-2.8333333333		0.4166666667

		ASG-12		11		8		221		34		5		Longitudinal				135										2.8333333333		0.4166666667

		ASG-13		12		8		225		-34		3		Transverse				135										-2.8333333333		0.25

		ASG-14		13		8		225		34		3		Transverse				130										2.8333333333		0.25

		ASG-15		14		8		227		-34		3		Longitudinal				135										-2.8333333333		0.25

		ASG-16		15		8		227		34		3		Longitudinal				130										2.8333333333		0.25

		ASG-17		16		8		260		-34		2		Transverse				150										-2.8333333333		0.1666666667

		ASG-18		17		8		260		34		2		Transverse				145										2.8333333333		0.1666666667

		ASG-19		18		8		262		-34		2		Longitudinal				155										-2.8333333333		0.1666666667

		ASG-20		19		8		262		34		2		Longitudinal				150										2.8333333333		0.1666666667

		ASG-21		20		8		264		-34		5		Transverse				155										-2.8333333333		0.4166666667

		ASG-22		21		8		264		34		5		Transverse				150										2.8333333333		0.4166666667

		ASG-23		22		8		266		-34		5		Longitudinal				155										-2.8333333333		0.4166666667

		ASG-24		23		8		266		34		5		Longitudinal				150										2.8333333333		0.4166666667

		ASG-25		24		8		270		-34		3		Transverse				160										-2.8333333333		0.25

		ASG-26		25		8		270		34		3		Transverse				155										2.8333333333		0.25

		ASG-27		26		8		272		-34		3		Longitudinal				160										-2.8333333333		0.25

		ASG-28		27		8		272		34		3		Longitudinal				155										2.8333333333		0.25

		ASG-29		28		8		295		-34		2		Transverse				185										-2.8333333333		0.1666666667

		ASG-30		29		8		295		34		2		Transverse				180										2.8333333333		0.1666666667

		ASG-31		30		8		297		-34		2		Longitudinal				185										-2.8333333333		0.1666666667

		ASG-32		31		8		297		34		2		Longitudinal				180										2.8333333333		0.1666666667

		5V Excite		32		2

		PC-1		33		2		195		0		24																0		2

		PC-2		34		2		220		0		24																0		2

				35		2

				36		2

				37		2

				38		2

				39		2

				40		8

				41		8

				42		8

				43		8

				44		8

				45		8

				46		8

				47		8

				48		6								signal compl		for SSG-1

				49		6								signal compl		for SSG-2

				50		6								signal compl		for SSG-3

				51		6								signal compl		for SSG-4

				52		6								signal compl		for SSG-5

				53		6								signal compl		for SSG-6

				54		6								signal compl		for SSG-7

				55		6								signal compl		for SSG-8

		SSG-1		56		8		232		-42		0		Transverse				red/black				red 48H		black 49H-56H		56L-48G		-3.5		0

		SSG-2		57		8		232		42		0		Transverse		Longitudinal		green/white				green 48H		white 49L-57H		57L-49G		3.5		0

		SSG-3		58		8		233		-42		0		Longitudinal		Transverse		red/black				red 50H		black 51H-58H		58L-50G		-3.5		0

		SSG-4		59		8		233		42		0		Longitudinal		Transverse		green/white				green 50H		white 51L-59H		59L-51G		3.5		0

		SSG-5		60		8		253		-42		0		Transverse		Longitudinal		red/black				red 52H		black 53H-60H		60L-52G		-3.5		0

		SSG-6		61		8		253		42		0		Transverse		Transverse		green/white				green 52H		white 53L-61H		61L-53G		3.5		0

		SSG-7		62		8		254		-42		0		Longitudinal		Longitudinal		red/black				red 54H		black 55H-62H		62L-54G		-3.5		0

		SSG-8		63		8		254		42		0		Longitudinal		Transverse		green/white				green 54H		white 55L-63H		63L-55G		3.5		0





																												(Cross Section)								(Cross Section)

		Plain View		X Location		Y Location				Structure		X Location		Y Location				Suppl.		X Location		Y Location						Structure		X Location		Y Location				Suppl.		X Location		Y Location

		CC5 Transition		180		-30				5" P-401		180		0				Hydronic Sys		205		1.5833333333						5" P-401		-7.8333333333		0				Hydronic System		-5.8333333333		1.5833333333

				190		-30						180		0.4166666667						240		1.5833333333								-7.8333333333		0						5.8333333333		1.5833333333

				190		30						300		0.4166666667						245		1.5833333333								7.8333333333		0				CL		0		0

				180		30						300		0						280		1.5833333333								7.8333333333		0						0		7

				180		-30																						17" P-306		-5.8333333333		0.4166666667				Second Axis		8		58

		CC5 Transition		230		-30				25" P-154		180		2.1666666667				Binder Border		205		0								5.8333333333		0.4166666667						8		51

				240		-30						180		4.25						205		0.4166666667								5.8333333333		1.8333333333				Wander0		2.75		0		68.58		centimeter

				240		30						235		4.25						240		0.4166666667								-5.8333333333		1.8333333333						1.75		0

				230		30						235		3.9166666667						245		0						2" Foam		-6		2						-2.75		0		-68.58		centimeter

				230		-30														280		0								6		2						-1.75		0

		CC5 Transition		280		-30				17" P-306		180		0.4166666667						280		0.4166666667						2" P-154 (levelling)		6		2.1666666667				Wander1		3.0833333333		0.5		78.74		centimeter

				300		-30						300		0.4166666667				Saw Cuts		240		-8								-6		2.1666666667						2.0833333333		0.5

				300		30						300		1.8333333333						240		-30						P401_2.5S		7		0.2083333333						-2.4166666667		0.5		-58.42		centimeter

				280		30						180		1.8333333333						235		8								7		0.4166666667						-1.4166666667		0.5

				280		-30														235		30						P401_2.5N		-7		0.2083333333				Wander2		2.4166666667		1		58.42		centimeter

		Hydronic1		205		-8				2" Foam		180		1.8333333333				Const Limit		185		0								-7		0.4166666667						1.4166666667		1

				240		-8						300		1.8333333333						185		7						P401_add		7		0.4166666667						-3.0833333333		1		-78.74		centimeter

				240		8						300		2						300		0								-7		0.4166666667						-2.0833333333		1

				205		8						180		2						300		7						P306_N Wall		-5.8333333333		0.4166666667

				205		-8																								-5.8333333333		1.8333333333

		Hydronic2		245		-8				21" P-154		235		3.9166666667				Station 300 and 320										Wall		-6		0.4166666667

				280		-8						280		3.9166666667				LIFTS		X		Y								-6		2.1666666667

				280		8						280		4.6666666667				0		320		53.33								6		0.4166666667

				245		8														300		53.33								6		2.1666666667

				245		-8												1		300		56.58						p401 cc5n		-8		0.4166666667

		Transition		240		-8				30" P-154		280		4.6666666667						320		56.58								-6		0.4166666667

				245		-8						320		4.6666666667				2		320		57.08						p401 cc5s		8		0.4166666667

				245		8														300		57.08								6		0.4166666667

				240		8												3		300		57.46						p209 cc5n		-8		1.0833333333

				240		-8														320		57.46								-6		1.0833333333

		Unheated1		205		-8				2" P-154 (levelling)		180		2														p209 cc5S		8		1.0833333333

				185		-8						300		2				Painting_W		195		-8								6		1.0833333333

				185		8						300		2.1666666667						195		8						subg top		-8		4.25

				205		8						180		2.1666666667						215		-8								8		4.25

		Unheated2		280		-8														215		8						exist p401 cut		-8		0.2083333333

				300		-8														233		-8								-7		0.2083333333

				300		8														233		8								8		0.2083333333

				280		8												Painting_E		253		-8								7		0.2083333333

																				253		8

																				270		-8

																				270		8

																				290		-8

																				290		8

																		Core_W		186		0

																				187		0

																				188		0

																				189		0

																				190		0

																				191		0

																				192		0

																				200		0

																				201		0

																				232		0		3"

																		Core_E		252		0		3"

																				282		0

																				283		0

																				284		0

																				285		0

																				286		0

																				287		0

																				288		0

																				292		0

																				293		0

										Computation

										5inch		0.4166666667				53.33		0.54				53.1633333333

										17inch		1.4166666667				56.58		0.38

										(22inch)		1.8333333333				57.08		0.5

										2inch		0.1666666667				57.46		3.25

										(24inch)		2				58

										2inch		0.1666666667

										(26inch)		2.1666666667

										25inch		2.0833333333				2inch		0.1666666667

										(51inch)		4.25				19inch		1.5833333333

										21inch		1.75						1.8333333333

										(47inch)		3.9166666667

										30inch		2.5

										(56inch)		4.6666666667

										3inch		0.25

										(25inch)		2.0833333333






