NCHRP Project 9-33: A Mix Design Manual for Hot Mix Asphalt (HMA)

DATA FOR WORKSHOP PROBLEM

General Information
Design traffic level
6 million ESALs

Binder PG Grade
PG 64-22

Aggregate NMAS
9.5 mm
Dust/binder ratio
standard

Location within pavement
surface course (within 100 mm of surface)

Aggregate Gradation Data

	Sieve Size, mm
	Wt. Percent Passing for Aggregate

	
	Crushed Stone No. 1
	Crushed Stone No. 1A
	Mfg. Sand
	Natural Sand

	50
	100.0
	100.0
	100.0
	100.0

	37.5
	100.0
	100.0
	100.0
	100.0

	25
	100.0
	100.0
	100.0
	100.0

	19
	100.0
	100.0
	100.0
	100.0

	12.5
	93.0
	100.0
	100.0
	100.0

	9.5
	58.0
	100.0
	100.0
	100.0

	4.75
	3.0
	32.0
	89.0
	100.0

	2.36
	0.0
	3.0
	76.0
	83.0

	1.18
	0.0
	0.0
	49.0
	63.0

	0.600
	0.0
	0.0
	33.0
	42.0

	0.300
	0.0
	0.0
	27.0
	19.0

	0.150
	0.0
	0.0
	18.0
	6.0

	0.075
	0.0
	0.0
	14.0
	2.9


Aggregate Specific Gravity Values and Specification Property Data

	Specific Gravity Values

	Bulk specific gravity
	2.607
	2.607
	2.575
	2.597

	Apparent specific gravity
	2.715
	2.715
	2.718
	2.711

	Aggregate Specification Property Data

	C.A. fractured faces, Wt. % particles with one fractured face
	96.0
	96.0
	
	

	C.A. fractured faces, Wt. % particles with at least two fractured faces
	91.0
	93.0
	
	

	C.A. flat & elongated particles, Wt. %
	0.8
	0.0
	
	

	F.A. angularity, Vol. % uncompacted voids
	
	
	48.0
	43.0

	F.A., clay content, sand equivalent value, %
	
	
	58.0
	89.0


RAP Aggregate Gradation Data
	Sieve Size, mm
	Wt. % Passing

	50
	100.0

	37.5
	100.0

	25
	100.0

	19
	99.7

	12.5
	97.5

	9.5
	93.6

	4.75
	71.9

	2.36
	54.4

	1.18
	48.7

	0.600
	34.4

	0.300
	18.6

	0.150
	14.0

	0.075
	10.2


RAP Aggregate Specific Gravity Values and Specification Property Data
	Aggregate Specific Gravity Values

	Fine Aggregate Portion Bulk Specific Gravity
	2.525

	Coarse Aggregate Portion Bulk Specific Gravity
	2.640

	Fine Aggregate Portion Apparent Specific Gravity
	2.587

	Coarse Aggregate Fraction Apparent Specific Gravity
	2.694

	Aggregate Specification Property Data

	C.A. fractured faces, Wt. % particles with one fractured face
	100.0

	C.A. fractured faces, Wt. % particles with at least two fractured faces
	95.0

	C.A. flat & elongated particles, Wt. %
	1.5

	F.A. angularity, Vol. % uncompacted voids
	44.2


RAP Variability Analysis Data

	Sieve Size, mm
	Wt. % Passing for Sample:

	
	No. 1
	No. 2
	No. 3
	No. 4
	No. 5

	50
	100.0
	100.0
	100.0
	100.0
	100.0

	37.5
	100.0
	100.0
	100.0
	100.0
	100.0

	25
	100.0
	100.0
	100.0
	100.0
	100.0

	19
	99.2
	100.0
	100.0
	99.5
	99.8

	12.5
	96.5
	97.8
	97.2
	99.3
	96.9

	9.5
	91.5
	94.3
	96.1
	90.6
	95.3

	4.75
	73.3
	71.5
	72.5
	66.4
	68.9

	2.36
	55.2
	54.9
	50.6
	54.2
	51.1

	1.18
	48.8
	47.9
	44.2
	50.9
	51.5

	0.600
	32.2
	33.0
	35.8
	33.6
	37.2

	0.300
	20.4
	17.1
	16.8
	19.7
	19.2

	0.150
	15.0
	15.2
	12.8
	13.5
	13.6

	0.075
	11.5
	11.0
	8.8
	10.2
	9.5

	Asphalt Binder Content

	AC Wt. %
	5.4
	5.2
	5.2
	5.3
	5.0


Asphalt Binder Test Data

	Property
	PG 58-28
	PG 64-22
	Recovered RAP Binder

	Supplier
	Jupiter Materials
	Jupiter Materials
	N/A

	Specific Gravity
	1.024
	1.026
	1.030

	Grading Test Data

	Temperature, (C
	Unaged Binder, G*/sin (, kPa

	58
	1.16
	
	

	64
	0.55
	1.54
	

	70
	
	0.76
	

	76
	
	
	1.81

	82
	
	
	0.94

	
	RTFOT Residue, G*/sin (, kPa

	58
	2.50
	
	

	64
	1.16
	3.46
	

	70
	
	1.62
	

	76
	
	
	4.21

	82
	
	
	2.12

	
	PAV Residue, G* Sin (, kPa
	RTFOT Residue, 

G* sin(, kPa

	13
	4,990
	
	

	16
	3,647
	
	

	19
	2,635
	7,183
	

	22
	
	4,819
	

	25
	
	3,145
	6,359

	28
	
	
	4,713

	
	PAV Residue, S, MPa (m-value)
	RTFOT Residue,

S, MPa (m-value)

	(6
	
	
	175 (0.335)

	(12
	
	214 (0.359)
	423 (0.299)

	(18
	216 (0.373)
	507 (0.275)
	

	(24
	548 (0.278)
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