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Abstract

The National Airport Pavement Test Facility (NAPTF) has nine pavement test items constructed on three different subgrades (low, medium, and high strength).  Each of the three subgrades has three test items; one conventional flexible, one stabilized base flexible, and one stabilized base rigid.  All of the test items conform to standard Federal Aviation Administration (FAA) airport pavement design practices except in closer control of the material properties than is normal.  Construction of the subgrades was also carefully controlled to provide the desired strengths and to maintain uniformity within each lift.  Selected properties of all of the materials used in the test item component layers were measured before, during, and after construction.  The measured material properties are documented in Microsoft Excel( spreadsheets.  The database is a historical record of all of the testing conducted on the pavement materials and contains information about material properties of the component layers from quality control (QC), acceptance, and material characterization tests.  Material characterization tests were conducted so that theoretical models of the test items can be constructed and computed responses compared with measured responses and to provide alternative input parameters for evaluating thickness design procedures.  The structure of the spreadsheets is described and the material properties contained in the spreadsheets are listed.  The database is available for download or direct access on the FAA Airport Pavement Technology web site. 

Introduction

The National Airport Pavement Test Facility (NAPTF) is used to generate full-scale pavement response and performance data for development and verification of airport pavement design criteria.  The physical properties of airport pavement structures significantly influence both the response of the pavement to applied loads and the long-term performance of the pavement.  It is, therefore, of the utmost importance that full-scale test pavements be constructed with uniformity in material properties, layer thicknesses, and other considerations for which non-uniformity might result in nonrepresentative and nontypical behavior and failures.

A considerable number of measurements of the physical properties of the NAPTF test pavements were made at all stages of construction and after construction was completed (details of the design and construction of the NAPTF test pavements can be found in McQueen).  The measurements were made for three purposes: construction quality control (QC), construction acceptance, and material characterization.  The material characterization tests were performed to provide information for theoretical modeling and were not related to construction and contractual requirements.  Tests were conducted on the subgrade materials, base/subbase, and surface layers.  

The measured material properties are documented in Microsoft Excel( spreadsheets.  This database is a historical record of all of the results from testing conducted on the pavement materials.  It contains information about material properties of the component layers from QC, acceptance, and material characterization tests.  The structure of the database is described and the material properties contained in the database are listed.  The database is available for download or direct access on the FAA Airport Pavement Technology web site www.airporttech.tc.faa.gov.

NAPTF Project

The NAPTF is located at the FAA William J. Hughes Technical Center, Atlantic City International Airport, New Jersey.  A 5340-kN (1.2 million-lb) pavement testing machine spans two sets of railway tracks that are 23.2 meters (76 feet) apart.  The vehicle is equipped with six adjustable dual-wheel loading modules.  A hydraulic system applies the load to the wheels on the modules.  The major specifications for the test track are as follows:

· Test pavement 274.3 meters (900 feet) long by 18.3 meters (60 feet) wide.

· Nine independent test items (six flexible and three rigid) along the length of the track on three different subgrades.  The cross-sectional details of the test items are given in Table 1. 

· Twelve test wheels capable of being configured to represent two complete landing gear trucks having from two to six wheels per truck and adjustable up to 6.1 meters (20 feet) forwards and sideways.

· Wheel loads adjustable to a maximum of 333.75 kN (75,000 lbs) per wheel.

Subgrades

Three different types of subgrades are used in the NAPTF test pavements.  A MH-CH soil classification (ASTM Unified Soil Classification System - USCS) material known as County Sand and Stone Clay (CS&SC) is used for the low-strength subgrade.  The target material strength was a California Bearing Ratio (CBR) of 4.  A CL-CH soil classification material known as DuPont Clay is used for the medium-strength subgrade.  The target CBR was 8.  For the high-strength subgrade, the locally available sand (SW-SM soil classification) was used with a target strength of 20 CBR.

Tests performed during construction consisted of measuring insitu moisture content (ASTM D 2216), density (ASTM D 2937), and CBR (ASTM D 4429).  Dynamic Cone Penetrometer (DCP) tests were performed to characterize the variation of subgrade strength with depth and over a tight horizontal grid.

Acceptance of each lift of the subgrades was based on the CBR tests.  Four groups of three or more penetrations were performed on each subgrade lift (typically 152 mm (6 inches) to 203 mm (8 inches) thick) before proceeding to placement of the next lift.  The locations of the CBR test groups were determined according to ASTM D 3665 as follows.  Each 91.4-m (300-ft) long by 18.3-m (60-ft) wide subgrade surface was divided into equally sized quadrants and a location within each quadrant determined by randomly selected x and y coordinates (different for each quadrant).  The lifts were covered with plastic film after compaction and the film kept wet to minimize moisture loss from the surface of the subgrade.  The CBR tests were usually started as soon as the plastic film was in place, although there were frequent delays of hours to days because of other construction activities.  A complete set of four groups of CBR tests typically required four to five hours to complete.  Uniformity of subgrade strength across the four groups was considered to be more important for acceptance of a lift than deviation of the lift average from the target value.  The lowest lifts are typically significantly higher in strength than the target value because the construction procedures and the relationships between in-place CBR and moisture content were being developed as the lower lifts were placed.

Examples of the type of information available from the subgrade database spreadsheets are shown in Tables 2 through 4.  Table 2 shows the type of data available from the CBR testing.  The CBR value measured at 2.54 mm (0.1 inch) (see ASTM D 4429) is given for each penetration in each group.  One sample was typically taken from each group location for moisture and density measurement with the sample always taken from the same place as one of the CBR penetrations.  But the particular penetration was not always recorded and is not identified in the database spreadsheet (the position of the moisture content value in the spreadsheet relative to the group CBRs is arbitrary).  Correlations made from the spreadsheet data between CBR and moisture content are, therefore, not reliable because of the sometimes large local variation in CBR measurements within a group. 

Thin-wall tube samples were extracted from the completed subgrades for resilient modulus testing (SHRP P-46 method).  Samples for resilient modulus testing were extracted only from the low-strength and medium-strength subgrades.  Table 5 gives an example of resilient modulus test data.  The subgrade database structure is shown in Figure 1.
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Figure 1.  Subgrade database structure.

P-154 Subbase and P-209 Base Material

The base and subbase courses are composed of granular materials constructed on the finished, prepared subgrade in accordance with specifications detailed in FAA AC 150/5370-10A “Standards for Specifying Construction of Airports” for Item P-209 and Item P-154 respectively.  The subbase material used at the NAPTF is called Grey Quarry Blend Fines.

Quality control (QC) testing and inspection was conducted to ensure uniformity and quality of the subbase material.  QC for the subbase was based on gradation, moisture and density tests.  CBR tests were not conducted as part of the QC program but were performed for material characterization.  The database structure for P-209 and P-154 are the same.  The same types of tests were conducted on the two unbound granular materials.  Acceptance tests consisted of gradations, Atterberg limits, moisture-density relationship, specific gravity, and LA Abrasion values.  The database provides test results and material specifications.  

The QC plan for the subbase P-154 material consisted of gradations on bulk samples from the compacted lifts, moisture and density measurements on the compacted lifts, thickness measurements, grade, and surface condition.  The compacted subbase thicknesses were measured using rod and level survey equipment at intervals of 10 feet in each direction.  The compacted subbase was checked to insure that it was true to the planned grade.  The specifications required removal of any soil tracked onto the subbase and reshaping of any raveled or potholed areas.  Table 6 gives an example of information available from the database spreadsheets for P-154 and P-209.

Resilient modulus tests were conducted on P-209 base material and P-154 subbase material as per the SHRP Protocol P-46 testing procedure.  The structure of the database is similar to the one shown in Table 5 (resilient modulus test results for subgrades).  The data can be extracted by selecting the material type (P-209 or P-154).  Information on triaxial test results (shear tests) is also available.  The database structure is shown in Figure 2.
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Figure 2.  Granular base/subbase database structure.

P-306 Cement Stabilized Base (Econocrete)

Econocrete consists of a subbase course composed of aggregate and cement uniformly blended together and mixed with water.  The mixed material is spread, shaped, and compacted in accordance with specifications detailed in FAA AC 150/5370-10A “Standards for Specifying Construction of Airports” for Item P-306.

QC for the P-306 Econocrete base was based on slump, air content, and compressive strength.  Samples of the type of information available from the P-306 database spreadsheets are shown in Tables 7 and 8.  The database structure is shown in Figure 3.
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Figure 3.  P-306 econocrete database structure.

P-401 Asphalt Concrete (AC) and Asphalt Stabilized Base (ASB)

P-401 Plant Mix Bituminous Pavement consists of a surface course or base course composed of mineral aggregate and bituminous material mixed in a central mixing plant and placed on a prepared course.  The mixed material was spread, finished, and compacted in accordance with specifications detailed in FAA AC 150/5370-10A “Standards for Specifying Construction of Airports” for Item P-401.  QC testing of the P-401 material during production was required to ensure that the final product met P-401 specifications.  QC tests were conducted on stockpile materials for gradation and moisture content.  During production, aggregate gradation, binder content, mix temperature, and mixture properties, including Marshall stability, flow, void, and in-place density, were monitored.  QC tests for the P-401 mix were aggregate gradation, mat and joint density, asphalt content, air voids, and stability.  Table 9 gives an example of information available from the P-401 mix component database.  Table 10 shows the information available on densities and air voids from field cores.  Some deviation from P-401 specifications was allowed because of the small quantities placed and the difficulties associated with placing and removing (if rejected) material in the presence of instrumentation within the pavement.  The database spreadsheet structure for P-401 is shown in Figure 4.
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Figure 4.  P-401 AC surface/asphalt stabilized base database structure.

P-501 Portland Cement Concrete (PCC)

Item P-501 Portland Cement Concrete Pavement is composed of Portland Cement Concrete (PCC) without reinforcement, constructed on a prepared underlying surface in accordance with specifications detailed in FAA AC 150/5370-10A “Standards for Specifying Construction of Airports” for Item P-501.

QC for Item P-501 PCC was based on slump, air content, and compressive strength.  The database structure and type of information available is the same as that for Item P-306 Econocrete Base and is shown in Tables 7 and 8.  The P-501 database structure is shown in Figure 5.
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Figure 5.  P-501 portland cement concrete (PCC) database structure.

Summary/Conclusions

The NAPTF has nine pavement test items constructed on three different subgrades (low, medium, and high strength).  Each of the three subgrades has three test items: one conventional flexible, one stabilized base flexible, and one stabilized base rigid.  Selected properties of all of the materials used in the test item component layers were measured before, during, and after construction.  The measured material properties are documented in a database consisting of Microsoft Excel spreadsheets.  The database is a historical record of all of the testing conducted on the pavement materials and contains information about material properties of the component layers from QC, acceptance, and material characterization tests. 

Information can be extracted from the database to study the characteristics of construction and material properties in the pavement layers, and to develop input parameters to be used in pavement analysis models.  The database is available for download or direct access on the FAA Airport Technology Branch web site:  www.airporttech.tc.faa.gov.
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Table 1.  Cross-sectional details of the pavement test items at NAPTF.
	TEST
	SUBGRADE
	SURFACE LAYER
	BASE
	SUBBASE
	

	ITEM
	STRENGTH
	Thickness, in.
	Type
	Thickness, in.
	Type
	Thickness, in.
	Type
	ADDITIONAL COMMENTS

	LRS
	Low
	11.0
	P-501
	6.1
	P-306
	8.4
	P-154
	Transverse Contraction Joints Aggregate Interlock

	
	
	20'x20' Slabs
	
	
	
	
	
	Longitudinal Construction Joints Doweled

	
	
	
	
	
	
	
	
	

	LFS
	Low
	5.0
	P-401
	4.9
	P-401
	29.63
	P-209
	Asphalt Stabilized Base

	
	
	
	
	
	
	
	
	

	LFC
	Low
	5.1
	P-401
	7.8
	P-209
	36.4
	P-154
	Conventional Flexible Pavement

	
	
	
	
	
	
	
	
	

	MFC
	Medium
	5.1
	P-401
	7.9
	P-209
	12.1
	P-154
	

	
	
	
	
	
	
	
	
	

	MFS
	Medium
	5.0
	P-401
	4.9
	P-401
	8.5
	P-209
	Asphalt Stabilized Base

	
	
	
	
	
	
	
	
	

	MRS
	Medium
	9.8
	P-501
	5.9
	P-306
	8.6
	P-154
	Transverse Contraction Joints Aggregate Interlock

	
	
	20'x20' Slabs
	
	
	
	
	
	Longitudinal Construction Joints Doweled

	
	
	
	
	
	
	
	
	

	HRS
	High
	9.0
	P-501
	6.0
	P-306
	6.6
	P-154
	Transverse Contraction Joints Aggregate Interlock

	
	
	20'x20' Slabs
	
	
	
	
	
	Longitudinal Construction Joints Doweled

	
	
	
	
	
	
	
	
	

	HFS
	High
	5.1
	P-401
	4.5
	P-401
	
	
	Asphalt Stabilized Base

	
	
	
	
	
	
	
	
	

	HFC
	High
	5.3
	P-401
	10.7
	P-209
	
	
	Conventional Flexible Pavement

	
	
	
	
	
	
	
	
	


Table 2.  Example of data available from the subgrade CBR database.

	Date
	Subgrade
	Lift No.
	Station
	Offset from CL, ft
	Point
	CBR
	MC, %
	Density, pcf
	Comments

	6/24/98
	Low Strength
	1
	0+52
	5L
	1
	6.2
	
	
	

	6/24/98
	Low Strength
	1
	0+52
	5L
	2
	6.6
	25.1
	
	

	6/24/98
	Low Strength
	1
	0+52
	5L
	3
	6.6
	
	
	

	6/24/98
	Low Strength
	1
	1+18
	2R
	2
	7.5
	22.3
	
	

	6/24/98
	Low Strength
	1
	1+90
	23L
	2
	5.3
	25.6
	
	

	6/24/98
	Low Strength
	1
	1+90
	23L
	3
	5.0
	
	
	

	6/24/98
	Low Strength
	1
	2+40
	15R
	1
	8.2
	
	
	

	6/24/98
	Low Strength
	1
	2+40
	15R
	2
	7.1
	25.0
	
	

	6/24/98
	Low Strength
	1
	2+40
	15R
	3
	6.7
	
	
	

	7/1/98
	Low Strength
	2
	0+62
	22L
	1
	4.0
	
	
	3% moisture loss was experienced from the processing site 

	7/1/98
	Low Strength
	2
	0+62
	22L
	2
	4.4
	26.5
	95.1
	to the test bed. Water was added in the test pavement area.

	7/1/98
	Low Strength
	2
	0+62
	22L
	3
	4.4
	
	
	


Table 3.  Example of data available from the subgrade compaction database.

	Date
	Subgrade
	Lift No.
	Station
	Offset from CL
	Left/Right
	Penetration, in.
	Wet Density, pcf
	Dry Density, pcf
	% Compaction
	Moisture Content, %

	8/18/98
	Low Strength
	6
	2+70
	10
	L
	6
	120.1
	96.5
	84.6
	24.5

	8/18/98
	Low Strength
	6
	2+70
	10
	L
	4
	118.6
	93.9
	82.4
	26.3

	8/18/98
	Low Strength
	6
	2+70
	23
	L
	6
	120.5
	95.7
	84.0
	25.9

	8/18/98
	Low Strength
	6
	2+70
	23
	L
	4
	120.2
	94.5
	82.9
	27.2

	9/12/98
	Low Strength
	7
	0+30
	27
	R
	6
	121.0
	97.6
	85.6
	24.0

	9/12/98
	Low Strength
	7
	0+30
	27
	R
	4
	120.0
	96.3
	84.5
	24.6

	9/12/98
	Low Strength
	7
	0+30
	6
	R
	6
	118.7
	95.3
	83.6
	24.6

	9/12/98
	Low Strength
	7
	1+70
	3
	L
	6
	122.6
	99.1
	87.0
	23.7

	9/12/98
	Low Strength
	7
	1+70
	3
	L
	4
	121.1
	98.0
	86.0
	23.6

	9/12/98
	Low Strength
	7
	1+70
	20
	L
	6
	119.9
	96.1
	84.3
	24.8

	9/12/98
	Low Strength
	7
	1+70
	20
	L
	4
	119.5
	95.5
	83.8
	25.1

	9/25/98
	Low Strength
	9
	0+30
	0
	 
	8
	119.3
	96.1
	84.3
	24.2


Table 4.  Example of data available from the subgrade DCP database.

	Date
	Subgrade
	Lift No.
	Location
	No. of 

Blows
	Accumulative

Penetration, mm
	Penetration per

Blow Set, mm
	Penetration 

per Blow, mm
	Penetration

per Blow, inch
	Hammer

Blow Factor
	DCP

Index
	Depth,

inch

	8/18/98
	Low Strength
	6
	0+30 23R
	0
	215
	
	
	
	
	
	

	8/18/98
	Low Strength
	6
	0+30 23R
	1
	240
	25.0
	25.00
	0.98
	2
	50.0
	1.0

	8/18/98
	Low Strength
	6
	0+30 23R
	1
	266
	26.0
	26.00
	1.02
	2
	52.0
	2.0

	8/18/98
	Low Strength
	6
	0+30 23R
	2
	301
	35.0
	17.50
	0.69
	2
	35.0
	3.4

	8/18/98
	Low Strength
	6
	0+30 23R
	2
	340
	39.0
	19.50
	0.77
	2
	39.0
	4.9

	8/18/98
	Low Strength
	6
	0+30 23R
	2
	380
	40.0
	20.00
	0.79
	2
	40.0
	6.5

	8/18/98
	Low Strength
	6
	0+30 23R
	2
	422
	42.0
	21.00
	0.83
	2
	42.0
	8.1

	8/18/98
	Low Strength
	6
	0+30 23R
	2
	460
	38.0
	19.00
	0.75
	2
	38.0
	9.6

	8/18/98
	Low Strength
	6
	0+30 23R
	2
	493
	33.0
	16.50
	0.65
	2
	33.0
	10.9

	8/18/98
	Low Strength
	6
	0+30 23R
	2
	524
	31.0
	15.50
	0.61
	2
	31.0
	12.2

	8/18/98
	Low Strength
	6
	0+30 23R
	2
	554
	30.0
	15.00
	0.59
	2
	30.0
	13.3

	8/18/98
	Low Strength
	6
	0+30 23R
	2
	583
	29.0
	14.50
	0.57
	2
	29.0
	14.5


Table 5.  Example of data available from the subgrade resilient modulus database.

	Material Type
	Tube No.
	Location
	Moisture 

Content, %
	Dry Density

pcf
	Confining

Stress, psi
	Deviator 

Stress, psi
	Resilient

Strain
	Resilient

Modulus, psi

	Low-Strength Subgrade
	1
	0+60 N 6' off wall
	26.6
	94.4
	6.00
	1.78
	0.000240
	7489.5

	Low-Strength Subgrade
	1
	0+60 N 6' off wall
	26.6
	94.4
	6.00
	3.55
	0.000600
	5926.4

	Low-Strength Subgrade
	1
	0+60 N 6' off wall
	26.6
	94.4
	6.00
	5.31
	0.001190
	4452.1

	Low-Strength Subgrade
	1
	0+60 N 6' off wall
	26.6
	94.4
	6.00
	7.15
	0.002080
	3436.3

	Low-Strength Subgrade
	1
	0+60 N 6' off wall
	26.6
	94.4
	6.00
	8.90
	0.003040
	2927.4

	Low-Strength Subgrade
	1
	0+60 N 6' off wall
	26.6
	94.4
	4.00
	1.78
	0.000250
	7002.1

	Low-Strength Subgrade
	1
	0+60 N 6' off wall
	26.6
	94.4
	4.00
	3.55
	0.000680
	5222.6

	Low-Strength Subgrade
	1
	0+60 N 6' off wall
	26.6
	94.4
	4.00
	5.31
	0.001390
	3814.5

	Low-Strength Subgrade
	1
	0+60 N 6' off wall
	26.6
	94.4
	4.00
	7.10
	0.002310
	3079.7

	Low-Strength Subgrade
	1
	0+60 N 6' off wall
	26.6
	94.4
	4.00
	8.83
	0.003260
	2707.0

	Low-Strength Subgrade
	1
	0+60 N 6' off wall
	26.6
	94.4
	2.00
	8.81
	0.003640
	2421.6


Table 6.  Example of data available from the P-209 and P-154 database.

	Date Placed
	Date 

Sample Taken
	Material
	Lift
	Item 

No.
	Station
	CL 

Offset,

 ft 
	% 

Pass 

3"
	% 

Pass

 3/4"
	% 

Pass 

3/8"
	% 

Pass 

#4
	% 

Pass

 #10
	%

 Pass

 #40
	% 

Pass 

#200
	Wet Density,

 pcf
	Dry 

Density, 

pcf
	%

 Compaction
	Moisture, 

%

	11/18/98
	11/18/98
	P-154
	1
	LFC
	2+25
	
	100.0
	
	
	
	61.4
	20.3
	8.2
	
	
	
	

	11/18/98
	11/18/98
	P-154
	1
	LFC
	3+00
	
	100.0
	
	
	
	59.9
	21.0
	8.9
	
	
	
	

	12/28/98
	12/28/98
	P-154
	2
	LFC
	2+70
	10R
	100.0
	100.0
	99.8
	96.2
	61.1
	22.9
	10.8
	
	
	
	5.7

	01/22/99
	01/22/99
	P-154
	5
	LFC
	2+76
	6L
	100.0
	100.0
	99.6
	91.1
	52.8
	18.3
	8.0
	138.9
	130.2
	101.5
	6.7

	01/22/99
	01/22/99
	P-154
	5
	LFC
	2+87
	25R
	100.0
	100.0
	99.7
	94.3
	61.3
	21.5
	9.3
	140.7
	132.2
	103.1
	6.4

	01/22/99
	01/22/99
	P-154
	5
	LFC
	Stockpile
	
	100.0
	100.0
	99.7
	90.4
	54.6
	21.4
	10.5
	
	
	
	5.7

	01/22/99
	01/22/99
	P-154
	5
	LFC
	Stockpile
	
	100.0
	100.0
	100.0
	94.4
	58.3
	20.5
	8.4
	
	
	
	5.3

	01/25/99
	01/25/99
	P-154
	6
	LFC
	2+33
	16L
	100.0
	100.0
	99.7
	93.7
	57.0
	20.4
	9.7
	141.0
	135.1
	105.3
	4.4

	01/25/99
	01/25/99
	P-154
	6
	LFC
	2+58
	12R
	100.0
	100.0
	100.0
	95.9
	58.3
	21.0
	9.7
	139.0
	132.8
	103.5
	4.7

	01/25/99
	01/25/99
	P-154
	6
	LFC
	Stockpile
	
	100.0
	100.0
	100.0
	94.9
	57.1
	19.2
	8.8
	
	
	
	7.1


Table 7.  Example of data available from the P-306 database.

	Date Cast
	Date Tested
	Item
	Location
	Test (strength)
	Specimen No.
	Day Break
	Load, lbs
	Stress, psi

	3/10/99
	3/17/99
	LRS
	0+30 to 0+00
	Compressive
	1
	7
	6000
	212

	3/10/99
	3/17/99
	LRS
	0+30 to 0+00
	Compressive
	2
	7
	6000
	212

	3/10/99
	3/17/99
	LRS
	0+30 to 0+00
	Compressive
	3
	7
	5000
	177

	3/10/99
	3/24/99
	LRS
	0+30 to 0+00
	Compressive
	1
	14
	8000
	283

	3/10/99
	3/24/99
	LRS
	0+30 to 0+00
	Compressive
	2
	14
	8000
	283

	3/10/99
	3/24/99
	LRS
	0+30 to 0+00
	Compressive
	3
	14
	8000
	283

	3/10/99
	4/7/99
	LRS
	0+30 to 0+00
	Compressive
	1
	28
	9000
	318

	3/10/99
	4/7/99
	LRS
	0+30 to 0+00
	Compressive
	2
	28
	10500
	371


Table 8.  Example of data available from the P-306 database.

	Date

Cast
	Location
	Time of 

Casting
	Truck

 No.
	Ambient

Temp.,

 F
	Concrete

 Temp., F

ASTM 

C1064
	Air Content, 

%

ASTM 

C231/C173
	Slump,

 inch

ASTM 

C143
	Comments

	3/10/99
	0+30 to 0+00
	1:45
	213
	46
	65
	6.7
	4.0
	

	3/10/99
	0+70 to 0+30
	12:30
	22
	44
	66
	6.4
	4.5
	

	3/10/99
	1+00 to 0+70
	10:50
	213
	42
	61
	5.8
	4.0
	

	3/26/99
	5+00 to 5+50
	10:20
	57
	42
	63
	7.0
	3.8
	

	3/26/99
	5+50 to 6+00
	12:20
	371
	42
	72
	7.2
	3.8
	

	3/26/99
	6+00 to 6+25
	
	
	
	
	
	
	

	3/26/99
	6+25 to 6+55
	3:45
	22
	43
	73
	7.5
	3.5
	Water Added after slump test

	3/26/99
	6+75 to 7+25
	4:45
	187
	42
	75
	7.2
	3.8
	


Table 9.  Example of data available from the P-401 mix components database.

	Item
	Material
	Date
	Lift No.
	Thickness, in.
	Sample No.
	% 

Pass 

3/4"
	% 

Pass

 1/2"
	%

 Pass 

3/8"
	% 

Pass

 #4
	% 

Pass

 #8
	% 

Pass

 #16
	%

 Pass 

#30
	% 

Pass 

#50
	% 

Pass

 #100
	% 

Pass 

# 200
	% 

Asphalt

	LFS
	P-401 Base
	2/19/99
	1
	2.5
	1
	100.0
	96.3
	88.8
	60.3
	41.6
	29.4
	20.2
	13.2
	9.2
	6.6
	5.54

	LFS
	P-401 Base
	2/19/99
	1
	2.5
	2
	98.3
	91.7
	86.5
	57.3
	41.6
	29.9
	20.2
	13.0
	8.6
	5.8
	5.33

	LFS
	P-401 Base
	2/19/99
	1
	2.5
	3
	100.0
	95.5
	89.2
	60.2
	43.3
	30.8
	21.1
	13.4
	8.9
	6.1
	5.55

	LFS
	P-401 Base
	2/19/99
	1
	2.5
	4
	99.3
	94.2
	88.4
	56.3
	40.7
	29.1
	20.0
	12.5
	8.2
	5.6
	5.26

	LFS
	P-401 Base
	3/5/99
	2
	2.5
	1
	100.0
	93.7
	87.2
	59.1
	41.0
	28.9
	20.0
	12.8
	8.9
	6.2
	5.44

	LFS
	P-401 Base
	3/5/99
	2
	2.5
	2
	100.0
	90.8
	86.3
	58.6
	40.2
	28.3
	19.5
	12.5
	8.5
	6.0
	5.40

	LFS
	P-401 Base
	3/5/99
	2
	2.5
	3
	100.0
	91.0
	86.6
	59.7
	41.0
	28.7
	19.7
	12.6
	8.6
	5.8
	5.44

	LFS
	P-401 Surface 
	3/19/99
	2
	2.5
	1
	100.0
	97.1
	92.4
	63.9
	44.7
	30.8
	20.8
	13.2
	8.9
	6.3
	5.55

	LFS
	P-401 Surface 
	3/19/99
	2
	2.5
	2
	100.0
	95.9
	90.2
	59.4
	41.2
	29.0
	19.9
	14.7
	8.7
	6.0
	5.30

	LFS
	P-401 Surface 
	3/19/99
	2
	2.5
	3
	100.0
	92.6
	85.4
	57.3
	40.6
	28.5
	19.7
	12.6
	8.5
	5.9
	5.22


Table 10.  Example of data available from the P-401 field cores database.

	Item
	Material
	Date
	Lift

 No.
	Spec. 

ID
	Station
	CL 

Offset, ft.
	Thickness,

 in.
	Gmm
	Gmb(field)
	Gmb(lab)
	% 

Compaction
	Air Voids,

 %

	LFS
	P-401 Base
	3/5/99
	2
	M-1
	1+44
	8R
	2.75
	2.582
	2.505
	2.510
	99.8
	3.0

	LFS
	P-401 Base
	3/5/99
	2
	M-2
	1+97
	18L
	2.94
	2.582
	2.518
	2.510
	100.3
	2.5

	LFS
	P-401 Base
	3/5/99
	2
	M-3
	1+92
	7R
	2.50
	2.582
	2.504
	2.510
	99.8
	3.0

	LFS
	P-401 Base
	3/5/99
	2
	M-4
	1+55
	25L
	2.63
	2.582
	2.499
	2.510
	99.6
	3.2

	LFS
	P-401 Base
	3/5/99
	2
	J-1
	1+62
	22L
	2.63
	2.582
	2.493
	2.510
	99.3
	3.4

	LFS
	P-401 Base
	3/5/99
	2
	J-2
	1+94
	9L
	2.63
	2.582
	2.506
	2.510
	99.8
	2.9

	LFS
	P-401 Base
	3/5/99
	2
	J-3
	1+61
	4R
	2.25
	2.582
	2.484
	2.510
	99.0
	3.8

	LFS
	P-401 Base
	3/5/99
	2
	J-4
	1+80
	19R
	2.63
	2.582
	2.498
	2.510
	99.5
	3.3


� FAA William J. Hughes Technical Center, Airport Technology Research and Development Branch, AAR-410, Atlantic City International Airport, NJ 08405, (609) 485-8555, � HYPERLINK "mailto:gordon.hayhoe@tc.faa.gov" ��gordon.hayhoe@tc.faa.gov�


� Galaxy Scientific Corporation, 2500 English Creek Ave., Bldg. C, Egg Harbor Twp., NJ 08234-5562, (609) 645-0900, � HYPERLINK "mailto:navneet.garg@galaxyscientific.com" ��navneet.garg@galaxyscientific.com�
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