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Asphalt Mixtures
Testing Technician

ARDOT Specifications

Course Overview

4

Materials / Terminology
Volumetrics / Calculations
Sampling / Reduction
Gyratory Compaction
Gmb / Gmm
Binder Content
Compaction
Quality Control / Quality Assurance

Introduction

1

4



2026

2

Written Exam
ÅӇШΣΜШÄƨĲƚƣŔŸŰƚ
ÅClosed Book Exam
Å2 Hour Time Limit
Å70 %  Overall Required to Pass

Performance Exam
Å5 Exam Stations
ÅBulk SpG (Gmb)
ÅMax SpG (Gmm) 
ÅGyratory Compaction
ÅIgnition Oven
ÅAC Gauge

Å2 attempts

Test Day

5

Results
Åwww.cttp.org
ÅLetter & Certification
Å5 Year Certification
ÅBasic Aggregates

Introduction

Help?

6

If you need help with 
mathematical calculations, 
just ask.  Your instructor will 
be happy to assist you.
If you need further practice or 
assistance, please see our  
website www.cttp.org for 
online training.
ÅModules
ÅVideos
ÅPractice Problems

Mobile 

Accessible

Introduction

5

6

http://www.cttp.org/
http://www.cttp.org/
http://www.cttp.org/
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Aggregate (stone) т granular material
Binder т an asphalt-based cement (Performance Graded)

Asphalt Mixture т Binder and aggregate combined

Materials

7Materials

Mix Design
Combinations of aggregates and 
binder to determine optimum 
properties
ÅMaterial quality
ÅVolumetric
ÅPerformance

Production
Ensure that the mix matches the 
design by performing regular checks 
of mix properties
ÅRoutine testing
ÅSpecifications
ÅTolerances
ÅPay items

8

Mix Design vs Production

Materials

Cracking Rutting

7

8
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Nominal Maximum Aggregate Size (NMAS)
ÅSuperpave т one size larger than the 1st 

sieve to retain >10%

Maximum Aggregate Size (MAS)
ÅSuperpave т One size larger than NMAS

ARDOT mix designs based on NMAS
ÅÉƨƖŉċĦĲаШΝоΞњШыΝΞЮΡůůьШŸƖШΟоΥњШыΦЮΡůůь
Å7ŔŰĬĲƖаШШΝњШыΞΡЮΜůůьШ
ÅBase:  1-ΝоΞњШыΟΤЮΡůůь

Aggregates

9

Base 

Binder 

Surface

Materials

Marshall Mix Design
ÅRecipe т the right proportions will make a good product
ÅVolumetrics

Superpave
ÅGreater emphasis on performance, fundamentals
Å Aggregates
Å Binder

ÅAdded test methods

Mix Design Evolution

10

9

10
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Temperature т Viscosity
Climate & Traffic
Performance Graded
ÅPG 64-22
ÅPG 70-22
ÅPG 76-22

Mixing Temperature
Compaction Temperature

Binder Properties

11

PG

64°C

-22°C

Materials

The mix design for the 12.5 mm ACHM Surface is accepted.  Average verification results 
on this mix design are:  Air Voids т 3.5 %; Gmb т 2.310; Height at Ndes т 114.4 mm.  
This mix design will be identified as HMA 123-26 for the Hogville, Inc. т Plant #1 in 
Fayetteville, AR. 

    Mix Design Properties 
Optimum Asphalt Binder:  5.7 %   
Air Voids:   3.5 %   
VMA:    15.1 %   
VFA:    76.8 %
Fines to Asphalt Ratio:  0.82
Retained Stability:  95.2 %
Ndes:    60
Asphalt Binder:   HOG OIL PG 70-22
APA Results:   1.985 mm  5.000 mm or less

ARDOT Mix Design

12Mix Design Handout ш p. 1

11

12
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Gradation
Angularity
Fractured faces
Flat/Elongated
Durability
Soundness

Aggregate Properties

13Materials

Aggregate Blend Gradation

14Materials

13

14
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Volumetric Mix Design

15

No. Aggr. ID Aggr. Name Source
1 56967 ΟоΠњШ9őŔƓƚ Hogville Group, Hog Quarry Fayetteville, AR
2 54826 1/2" Chips Hogville Group, Hog Quarry Fayetteville, AR
3 21689 Ind. Sand Hogville Group, Hog Quarry Fayetteville, AR
4 45600 Screenings 1 Pork City Materials Fayetteville, AR
5 42300 Screenings 2 Hogville Group, Hog Quarry Fayetteville, AR

Aggregates
Sieve Job Control
Size 1 2 3 4 5 Mix Points
50 100 100 100 100 100 100

37.5 100 100 100 100 100 100
25 100 100 100 100 100 100
19 100 100 100 100 100 100 100%

12.5 74 100 100 100 100 95 90-100%
9.5 45 91 100 100 99 86 90% Max
4.75 5 32 96 94 79 54
2.36 3 9 76 72 61 37 28-58%
1.18 3 5 58 43 51 27
0.6 3 3 32 32 43 18
0.3 2 3 16 16 32 11
0.15 2 2 8 14 22 7

0.075 1.5 1.0 3.5 13.4 12.4 4.7 3-7%
Cold 

Feed%
21 32 21 14 12

Gsb 2.522 2.620 2.568 2.501 2.542

Mix Design Handout ш p. 2

Water Sensitivity
ÅAntistrip

Wheel Tracking Test
ÅRutting Susceptibility

16

Performance Properties

Materials

15

16
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Balanced Mix Design

17Materials

Cracking Rutting

Materials

Mix Properties / Pay Items

18

Binder Content Air Voids

VMA (Voids in Mineral Agg) Field Density

Coatings

± 0.3% 2.5-4.5%

Air Spaces

NMAS* 92-97%

Air + Unabsorbed 

          Binder

2025

2025

17

18



2026

9

G:  specific gravity
W:  weight (mass)

V:  volume
P:  percent

a:  air
b:  binder

s:  stone (aggregate)
m:  mix

a:  absorbed
b:  bulk

e:  effective
m:  maximum

Terminology

19

Xyz
X

Quantity

y
Material

z
Type

Terminology

Term Definition
Pb
Gsb
Pba
Gmm
Gse

Terminology

20Terminology

19

20
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Percent Binder & Percent Stone

22

Ps                +                 Pb                 =          100 %

ÂƚШӀ
 ŊŊШìƣШ
~ŔǂШìƣ

ШǂШΝΜΜ ÂĤШӀ
7ŔŰĬĲƖШìƣ
~ŔǂШìƣ

ШǂШΝΜΜ

Agg Wt           +        Binder Wt         =         Mix Wt       

~ŔǂШìƣШӀ
ŊŊШìƣ
Âƚ

ШǂШΝΜΜ

Terminology

Determine the Ps if the Pb = 5.8 %

Ps + Pb = 100 %

ÂƚӀШΝΜΜШҽШΡЮΥШӀШΦΠЮΞ

  94.2 %

% Binder and % Stone

23Terminology

Report Ps & Pb to the nearest 0.1 %

22

23
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Determine the Ps if the Pb = 6.1 %

Ps + Pb = 100 %

% Binder and % Stone

24Terminology

Mix Design
Å77 °F

Field Testing
ÅConvert Gb from 60 °F to 77 °F
ÅCalculations use Gb77

Conversion
         Gb77 = (Gb60)(0.9941)

Specific Gravity of Binder (Gb)

26

What is the Gb77 
for binder with a      

Gb60 = 1.024?

    Gb77 ӀШыΝЮΜΞΠьыΜЮΦΦΠΝьШӀШΝЮΜΝΤΦΡв

1.018

Report all specific gravities to the nearest 0.001

Terminology

24

26
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Determine the specific gravity needed for calculations

Gb60 = 1.028

Gb77 = (Gb60)(0.9941)

Specific Gravity of Binder (Gb)

27Terminology

Determine the specific gravity needed for calculations

Gb60 = 1.028

Gb77 = (Gb60)(0.9941)

Gb77 ӀШыΝЮΜΞΥьыΜЮΦΦΠΝьШӀШΝЮΜΞΝΦΟв

1.022

Specific Gravity of Binder (Gb)

28Terminology

27

28
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Terminology

29

Air Voids (Va)
(volume of air between coated 

aggregate particles)

Stone (aggregate)

Voids in the Mineral Aggregate (VMA)
(volume of air voids + volume of 

effective asphalt coating)

Binder
(asphalt cement)

Terminology

Stone
ÅMass (wt)
ÅVolume

Binder
ÅMass (wt)
ÅVolume

Air
ÅVolume

Mass т Volume Relationships

30

Aggregate

Binder

Air
Weight Volume

Wb

Ws

Wb

Vs

Vb

Va
n/a

?ĲŰƚŔƣǃШӀ
ìĲŔŊőƣ
éŸũƨůĲ

Terminology

29

30
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Describes the density of the 
mix when compacted
ÅWill have some air voids

Bulk Specific Gravity of the Mix (Gmb)

31

Aggregate

Binder

Air
Weight Volume

Wb

Ws

Wb

Vs

Vb

Va
n/a

Terminology

Calculation of Gmb

32

]ůĤ Ӏы7ШҽШ9ь

A = Dry mass of specimen
B = SSD mass of specimen
C = Submerged mass of specimen

Report  Gmb to 0.001

Bulk Specific Gravity

31

32
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Determine the Gmb of the compacted specimen

Calculation of Gmb

33Bulk Specific Gravity

Dry Mass        4456.7
Submerged Mass       2521.0
SSD Mass        4463.5

]ůĤӀы7ШҽШ9ь

A
C
B

]ůĤ Ӏ
ΠΠΡΣЮΤ

ыΠΠΣΟЮΡШҽШΞΡΞΝЮΜь
ШӀ
ΠΠΡΣЮΤ
ΝΦΠΞЮΡ

ШӀШΞЮΞΦΠΟΝЮЮЮ

2.294

Determine the Gmb of the compacted specimen

Calculation of Gmb

34Bulk Specific Gravity

Dry Mass        4498.0
Submerged Mass       2496.3
SSD Mass        4502.0

]ůĤӀы7ШҽШ9ь

A
C
B

33

34
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Calculation of Absorption

36

A = Dry mass of specimen
B = SSD mass of specimen
C = Submerged mass of specimen

ӖШĤƚШӀ
ы7ШҽШь
ы7ШҽШ9ь

ШǂШΝΜΜШӖ

Report % Abs to 0.01 %

Bulk Specific Gravity

Aggregate

Binder

Air
Weight Volume

Wb

Ws Vs

Vb

Van/a

Determine the % absorption of the compacted specimen

% Absorption (% Abs)

37Absorption

Dry Mass     =  4571.6 g
Subm. Mass     =  2633.0 g
SSD Mass     =  4585.1 g

A
C
B

ӖШĤƚШӀ
ы7ШҽШь
ы7ШҽШ9ь

ШǂШΝΜΜ

ӖШĤƚШӀыΠΡΥΡЮΝШҽШΠΡΤΝЮΣь
ыΠΡΥΡЮΝШҽШΞΣΟΟЮΜьШǂШΝΜΜШӀ ΝΟЮΡΝΦΡΞЮΝШǂШΝΜΜШӖШӀШΜЮΣΦΝΡΣв

0.69 %

36

37
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Determine the % absorption of the compacted specimen

% Absorption (% Abs)

38Absorption

Dry Mass     =  3568.2 g
Subm. Mass     =  2016.1 g
SSD Mass     =  3577.9 g

ӖШĤƚШӀ
ы7ШҽШь
ы7ШҽШ9ь

ШǂШΝΜΜ

Maximum Theoretical Specific 
Gravity of the Mixture (Gmm)
ÅљÅŔĦĲњШůĲƣőŸĬ
ÅDensity of mixture with no 

air voids

Theoretical Maximum Density of the Mix (Gmm)

40

Aggregate

Binder

Air
Weight Volume

Wb

Ws

Wb

Vs

Vb

n/a n/a

Maximum Theoretical Specific Gravity

38

40
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Specific gravity of mixture with no air voids
ÅUsed to determine relative density and % compaction
ÅServes as a baseline value for maximum density

Calculating Rice (Gmm)

41Maximum Theoretical Specific Gravity

]ůůШӀыШҽШ9ь

A = dry mass
C = submerged mass

Report all specific gravities to the nearest 0.001

Determine the Gmm of the asphalt mixture

Calculating Gmm

42

]ůůШӀыШҽШ9ь
Dry Mass        1796.4
Sub Mass (Bowl + S)        2348.7
Sub Mass (Bowl)         1300.0 C = 1048.7

A

]ůůШӀ
ΝΤΦΣЮΠ

ыΝΤΦΣЮΠШҽШΝΜΠΥЮΤьШӀΝΤΦΣЮΠΤΠΤЮΤШӀШΞЮΠΜΞΡΣв

2.403

Maximum Theoretical Specific Gravity

41

42
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Determine the Gmm of the asphalt mixture

Calculating Gmm

43

]ůůШӀыШҽШ9ь
Dry Mass        2737.6
Sub Mass (Bowl + S)        2948.2
Sub Mass (Bowl)         1300.0

Maximum Theoretical Specific Gravity

Density of a mixture relative to a standard
ÅMaximum Theoretical Specific Gravity

% Density (based on Gmm)

45

ӖШ?ĲŰƚŔƣǃШӀ
]ůĤ
 ]ůů

ШǂШΝΜΜ

Report % density to the nearest 0.1 %

ǂШΝΜΜ

Density

43

45
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Determine the % density

% Density (based on Gmm)

46

ӖШ?ĲŰƚŔƣǃШӀ
]ůĤ
 ]ůů

ШǂШΝΜΜGmb of Core  2.327
Gmm of Mix  2.434

% Density =
2.327

2.434
 x 100 = 95.6039...

95.6 %

Density

Determine the % density

% Density (based on Gmm)

47

ӖШ?ĲŰƚŔƣǃШӀ
]ůĤ
 ]ůů

ШǂШΝΜΜШGmb of Core  2.358
Gmm of Mix  2.512

Density

46

47
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Volume of air pockets in a 
compacted asphalt mixture

% Air Voids (Va)

49

éċШӀШΝΜΜШҽШӖШ?ĲŰƚŔƣǃ

éċШӀШΝΜΜШҽ
]ůĤ
]ůů

ǂШΝΜΜ

Report  % air voids to the nearest 0.1 %

Aggregate

Binder

Air
Weight Volume

Wb

Ws

Wb

Vs

Vb

Va
n/a

ΝШҽ
]ůĤ
]ůů

ǂШΝΜΜŸƖ

Air Voids

Find the reported % air voids

% Air Voids (Va)

50

Gmb 1             2.361        Gmm        2.447 
Gmb 2             2.367

Average Gmb   2.364

éċШӀШΝΜΜШҽ
]ůĤ
]ůů

ǂШΝΜΜ

éċШӀШΝΜΜШҽ
ΞЮΟΣΠ
ΞЮΠΠΤШǂШΝΜΜ = 100 - ΦΣЮΣΜΥΜвШӀШΟЮΟΦΝΦв

3.4 %

Air Voids

49

50



2026

22

Find the reported % air voids

% Air Voids (Va)

51

Gmb 1             2.309        Gmm        2.415 
Gmb 2             2.303

éċШӀШΝΜΜШҽ
]ůĤ
]ůů

ǂШΝΜΜ

Air Voids

Voids in the Mineral Aggregate (VMA)

53

é~ШӀШΝΜΜШҽ
]ůĤ Âƚ
]ƚĤ

é~ĲǭШӀШΝΜΜШҽ
]ůĤ Âƚ
]ƚĲ

Voids in the Mineral 
Aggregate (VMA)

(volume of air voids 
+ volume of effective 

asphalt coating)

VMA

51

53
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Specific gravity of aggregate including the volume of pervious pore spaces not 
filled with asphalt

Effective Specific Gravity of Aggregate (Gse)

54

Gsb GseGse ӄШGsb

VMA

Calculating Gse

55

Âƚ
]ƚĲ
 ҼШ
ÂĤ
]Ĥ
ӀШ
ΝΜΜ
]ůů

VMA

54

55
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Calculating Gse

56

]ƚĲШӀ
Âƚ

ΝΜΜ
]ůů

Шҽ
ÂĤ
]Ĥ

Report all specific gravities to the nearest 0.001

VMA

Determine the Gse of the mixture

Calculating Gse

57

]ƚĲШӀ
Âƚ

ΝΜΜ
]ůů

Шҽ
ÂĤ
]Ĥ

Pb        5.7 %
Gmm  2.413
Gb77

  1.032 ÂƚШӀШΝΜΜШҽШΡЮΤШӀШΦΠЮΟ

]ƚĲШӀ
ΦΠЮΟ

ΝΜΜ
ΞЮΠΝΟШҽΡЮΤΝЮΜΟΞ

ШӀ ΦΠЮΟ
ΠΝЮΠΠΞΝвШҽШΡЮΡΞΟΞв ШӀ

ΦΠЮΟ
ΟΡЮΦΝΥΦЮЮЮШӀШΞЮΣΞΡΟΡв

2.625

VMA

56

57
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Determine the Gse of the mixture

Calculating Gse

58

Pb        4.2 %
Gmm  2.555
Gb60

  1.032

]ƚĲШӀ
Âƚ

ΝΜΜ
]ůů

Шҽ
ÂĤ
]Ĥ

VMA

(VMAeff) т ыé~ ьШӀШé~ ШĦŸƖƖĲĦƣŔŸŰШŉċĦƣŸƖЯШŸƖШљé~CFњ

Voids in the Mineral Aggregate (VMA)

60

Voids in the Mineral 
Aggregate (VMA)

(volume of air voids 
+ volume of effective 

asphalt coating)

é~ĲǭШӀШΝΜΜШҽ
]ůĤыÂƚь
]ƚĲ

é~ШӀШé~ ĲǭШҽШé~9[Ш

Report  % VMA to the nearest 0.1 %

VMA

58

60
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Calculate the % VMA for the mixture

Voids in the Mineral Aggregate (VMA)

61

é~ШӀШé~ĲǭШҽШé~9[
é~ĲǭШӀШΝΜΜШҽ

]ůĤыÂƚь
]ƚĲ

Gmb 1              2.345          Pb       4.1 %            VMACF    0.3 % 

Gmb 2              2.343                                           Gse     2.588Ps     95.9 %

Average Gmb 2.344

é~ĲǭШӀШΝΜΜШҽ
ΞЮΟΠΠΦΡЮΦ
ΞЮΡΥΥ ШӀШΝΜΜШҽШΥΣЮΥΡΥЮЮЮШӀШΝΟЮ1 VMA = 13.1 ī 0.3 = 12.8

12.8 %

VMA

Calculate the % VMA for the mixture

Voids in the Mineral Aggregate (VMA)

62

é~ШӀШé~ĲǭШҽШé~9[
é~ĲǭШӀШΝΜΜШҽ

]ůĤыÂƚь
]ƚĲ

Gmb 1              2.425          Pb       4.4 %            VMACF    0.5 % 

Gmb 2              2.431                                           Gse     2.635

VMA

61

62
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The mix design for the 12.5 mm ACHM Surface is accepted.  Average verification results 
on this mix design are:  Air Voids т 3.5 %; Gmb т 2.310; Height at Ndes т 114.4 mm.  
This mix design will be identified as HMA 123-26 for the Hogville, Inc. т Plant #1 in 
Fayetteville, AR. 

    Mix Design Properties 
Optimum Asphalt Binder:  5.7 %   
Air Voids:   3.5 %   
VMA:    15.1 %   
VFA:    76.8 %
Fines to Asphalt Ratio:  0.82
Retained Stability:  95.2 %
Ndes:    60
Asphalt Binder:   HOG OIL PG 70-22
APA Results:   1.985 mm  5.000 mm or less

ARDOT Mix Design

64Mix Design Handout ш p. 1

Volumetric Mix Design

65

No. Aggr. ID Aggr. Name Source
1 56967 ΟоΠњШ9őŔƓƚ Hogville Group, Hog Quarry Fayetteville, AR
2 54826 1/2" Chips Hogville Group, Hog Quarry Fayetteville, AR
3 21689 Ind. Sand Hogville Group, Hog Quarry Fayetteville, AR
4 45600 Screenings 1 Pork City Materials Fayetteville, AR
5 42300 Screenings 2 Hogville Group, Hog Quarry Fayetteville, AR

Aggregates
Sieve Job Control
Size 1 2 3 4 5 Mix Points
50 100 100 100 100 100 100

37.5 100 100 100 100 100 100
25 100 100 100 100 100 100
19 100 100 100 100 100 100 100%

12.5 74 100 100 100 100 95 90-100%
9.5 45 91 100 100 99 86 90% Max
4.75 5 32 96 94 79 54
2.36 3 9 76 72 61 37 28-58%
1.18 3 5 58 43 51 27
0.6 3 3 32 32 43 18
0.3 2 3 16 16 32 11
0.15 2 2 8 14 22 7

0.075 1.5 1.0 3.5 13.4 12.4 4.7 3-7%
Cold 

Feed%
21 32 21 14 12

Gsb 2.522 2.620 2.568 2.501 2.542

Mix Design Handout ш p. 2

64

65
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Volumetric Mix Design

66

Total Asphalt Content %: 5.7 Air Voids (Va): 3.5
New Asphalt Content %: 5.7 VMA: 15.1
Max. Theor. SG (Gmm): 2.391 VMA Corr. Factor: 1.2

Asphalt Binder: PG 70-22 Gsb: 2.562
Asphalt Binder Source: Hog Oil Company Gse: 2.600
Mixing Temp (F): 320 Gb: 1.025

Compaction Temp (F): 305
Antistrip Source: HogGrip 975 Ni: 7
Antistrip %: 0.25 Ndes: 60

% Retained Stability: 95.2 Nmax: 115

APA Results:                       1.985     Spec Max = 5.000 mm

Mix Design Handout ш p. 3

Design Summary

Mix Design #: HMA123-26   Mix Type: 12.5 MM ACHM Surface

Volumetric Proportions Performance

67

Mix Design

Mix Design

66

67
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68

Volumetric Proportions

A
ir 

V
oi

ds
, %

Binder Content, Pb, %

Binder Content vs. Air Voids

3.5%

V
M

A
, %

Binder Content, Pb, %

"Dry Side"

"Wet Side"

Minimum  VMA

Optimal Range

Effects of water on strength of 
compacted mix
ÅΣњШ~ċƖƚőċũũШĤƖĲċťŔŰŊШőĲċĬ

Specimens in 2 groups
ÅGroup A т control
ÅGroup B т conditioned   

Minimum Water Sensitivity 
Ratio = 80%

SS-400-6: All ACHM mixes 
must contain liquid antistrip 
additive

69

Performance т Moisture Sensitivity

68

69
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Cracking Rutting

70

Pavement Distresses

Mix Design

Aging
Å2 hrs at Compaction Temp

Specimens
Å150 mm diameter
Å75 mm height
Å7 ± 1.0 % air voids
Å100 psi, 64 °C

Criteria
ÅMax of 5 or 8 mm @ 8000 cycles

71

Rutting т APA 

Mix Design

70

71
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Aging
Å2 hrs at Compaction Temp

Specimens
Å3 specimens
Å150 mm diameter
Å62 mm height
Å7 ± 0.5 % air voids

Criteria
ÅMinimum CT Index = 75

Cracking Test т IDEAL-CT

72Mix Design

Balanced Mix Design

73Mix Design

*BMD mixes have different compliance limits!

72

73
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Mix designs no longer have an expiration date.  

A mix design that has not been used on an ARDOT 
project for the last 2 years is INACTIVE.

Mix designs with an expiration date may remain in 
production if they are not inactive.

A passing field verification may be submitted to 
Materials Division to be reactivated.

Mix Design Verification

74Mix Verification

2024

SS-400-4

Required at the start of mix production or after an 
interruption of more than 120 days

Plant set up
ÅMix Design Cold Feed %
ÅOptimum % Binder

Verify
Å% Binder
ÅGradation
Å% Air Voids
Å% VMA

Mix Design Verification

75

SS-400-4

Mix Verification

74

75
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2 attempts allowed on ARDOT project
3 attempts allowed on non-ARDOT project

Max of 200 tons placed on ARDOT projects

Asphalt Content may not be changed until 
after verification of the mix design

  

Verification Attempts

76Mix Verification

If 2nd ċƣƣĲůƓƣШĬŸĲƚŰќƣШƻĲƖŔŉǃ
New mix design required

77

Mix Verification on ARDOT Project
If 1st ċƣƣĲůƓƣШĬŸĲƚŰќƣШƻĲƖŔŉǃ
Adjustments can ONLY be made to aggregate 
proportions

ӅШΝΜШӖШũŔůŔƣШƓĲƖШĤŔŰ

ӅШΞΜШӖШũŔůŔƣШƣŸƣċũШċĬŢƨƚƣůĲŰƣ

Mix Verification

76

77
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Binder content shall be adjusted to obtain 
optimum binder content on mix design

Binder content shall never be adjusted to lower 
than design value

Can not make changes to binder content for 
control of a volumetric property

All binder content changes must be reported to the 
Engineer in advance

Contractor is allowed a 1-time field mix design

After Successful Verification

78Mix Verification

HMA Applications

79

78

79
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Conversions

80

1 ton 2000 lbs

1 yd2
9 ft2

1 sta. 100 ft

Field Applications

1 yd

1 
yd

Stations

81

Station 64 + 80
Å64 stations + 80 feet
Å(64 x 100) + 80 feet
Å6480 feet from start

Find the distance (ft) between 
station 64 + 80 and 87 + 24

Å?ƖŸƓШљҼњШƚŔŊŰШƣŸШĦŸŰƻĲƖƣШĬŔƚƣċŰĦĲШ
to feet

8724 ft

- 6480 ft

2244 ft

Field Applications

80

81
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Application Rate

82

Describes the weight of asphalt needed to cover an area to produce the 
required thickness of pavement
ÅChecking the application rate ensures that the proper amount of asphalt is 

applied to the roadway

Application Rate (lb/yd²)
ÅċƣĲШӀ

ыƣŸŰƚьыΝΥЯΜΜΜь
ыũĲŰŊƣőьыƽŔĬƣőь

ìĲŔŊőƣũĤШӀШыƣŸŰƚьыΞЯΜΜΜь

ƖĲċǃĬΞ Ӏ
ыũĲŰŊƣőьыƽŔĬƣőь

Φ
Length and width measured in feet

Field Applications

Application Rate

83

Find the application rate in lbоǃĬЕШŉŸƖШΤΜΜШƣŸŰƚШŸŉШċƚƓőċũƣШƓũċĦĲĬШŔŰШċŰШċƖĲċШΝΞќШ
ƽŔĬĲШĤǃШΠΤΤΠќШũŸŰŊЮ

ыΤΜΜьыΝΥЯΜΜΜь
ΠЯΤΤΠыΝΞь

ШӀ
ΝΞЯΣΜΜЯΜΜΜ
ΡΤЯΞΥΥ

ШӀШΞΝΦЮΦΠΝΟЮЮЮ

220 lb/yd²

ÅċƣĲШӀ
ыƣŸŰƚьыΝΥЯΜΜΜь
ыũĲŰŊƣőьыƽŔĬƣőь

Field Applications

82

83
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Application Rate

84

Find the application rate in lb/yd² for 1000 tons of asphalt placed from station 
ΣΞШҼШΞΜШƣŸШƚƣċƣŔŸŰШΝΜΟШҼШΞΡШċŰĬШΝΣќШƽŔĬĲ

ÅċƣĲШӀ
ыƣŸŰƚьыΝΥЯΜΜΜь
ыũĲŰŊƣőьыƽŔĬƣőь

Field Applications

Quantity of Asphalt

86

The weight of asphalt mixture required to cover an area to a prescribed depth 
or application rate
ÅA typical assumption is that it takes approximately 110 pounds of asphalt 

mixture per square yard to produce a compacted pavement one inch thick

ÑŸŰƚШӀ
ыÅċƣĲьыũĲŰŊƣőьыƽŔĬƣőь

ыΝΥЯΜΜΜь

Rate measured in lb/yd² Length and width measured in feet

ìĲŔŊőƣШыƣŸŰƚьШӀ
ыÅċƣĲьы ƖĲċь
ΞΜΜΜ

ƖĲċШыǃĬΞьШӀ
ыũĲŰŊƣőьыƽŔĬƣőь

Φ

Field Applications

84

86
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Quantity of Asphalt

87

Find the tons of asphalt needed to pave a 10 ft wide, 300 ft long drive with an 
application rate of 220 lb/yd²

ÑŸŰƚШӀ
ыÅċƣĲьыũĲŰŊƣőьыƽŔĬƣőь

ыΝΥЯΜΜΜь

ÑŸŰƚШӀыΞΞΜьыΟΜΜьыΝΜьыΝΥЯΜΜΜьШӀΣΣΜЯΜΜΜΝΥЯΜΜΜШӀШΟΣЮΣΣЮЮЮ 

37 tons
Field Applications

Quantity of Asphalt

88

[ŔŰĬШƣőĲШƣŸŰƚШŸŉШċƚƓőċũƣШŰĲĲĬĲĬШƣŸШƓċƻĲШċШΡΜќШƽŔĬĲШǂШΟΜΜќШƓċƖťŔŰŊШũŸƣШƽŔƣőШċŰШ
application rate of 160 lb/yd²

ÑŸŰƚШӀ
ыÅċƣĲьыũĲŰŊƣőьыƽŔĬƣőь

ыΝΥЯΜΜΜь

Field Applications

87

88
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Standard Specifications & Errata
ÅMix design and quality control requirements

Supplemental Specifications
ÅChanges to the Standard Specifications

Job Plans
ÅMix design requirements and application rates

Special Provisions т Apply only to individual jobs
ÅRecycled Asphalt Shingles
ÅWarm Mix Asphalt
ÅPWL
ÅJoint Densities

ARDOT Specifications

90Specifications

Specifications

ARDOT Publications

91

90

91
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Field Compliance Limits (ARDOT Table 410 т 1)

92

Property Tolerance

Binder Content ± 0.3% (mix design)

Air Voids 2.5% - 4.5% 

VMA 37.5 mm 11.0% - 13.5%

25.0 mm 12.0% - 14.5%

12.5 mm 14.0% - 16.5%

9.5 mm 15.0% - 17.5%

Gradation See ARDOT Section 404.04

Field Density 92.0% - 97.0% or 90.0% - 97.0%

Specifications

2025

2025

Field Compliance Limits (ARDOT 404.04)

93

ARDOT Gradation Sieve Size Tolerance

Tolerances are
applied to the

Job Mix Formula
(JMF)

Νњ 25.0 mm ± 7.0 %

Ͼњ 19.0 mm ± 7.0 %

Ϻњ 12.5 mm ± 7.0 %

#4 4.75 mm ± 7.0 %

#8 2.36 mm ± 7.0 %

#16 1.18 mm ± 4.0 %

#30 0.60 mm ± 4.0 %

#50 0.30 mm ± 4.0 %

#100 0.15 mm ± 4.0 %

Specifications

92

93
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ARDOT specification limits are absolute!

Observed or calculated values are not rounded for determination of 
compliance
ÅCompared directly with the limit
ÅAverage values are rounded to same number of significant digits

Any deviation outside limits is considered non-compliance
ÅFailing test

Specification Limits

94Specifications

Submittals - SiteManager

95Specifications

94

95
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Prepare Samples for QC/QA Testing

96

Binder Content Air Voids

VMA (Voids in Mineral Agg) Field Density

Coatings

± 0.3%

Air Spaces

NMAS* 92-97%

Air + Unabsorbed 

          Binder

2.5-4.5%

Sublot 
1

Sublot 
2

Sublot 
3

Sublot 
4

Quality Control / Quality Assurance

97

Lot = 3000 tons
Specifications

96

97
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Random Sampling - Tonnage

98

0 1500750 30002250

S1

LOT 1

S4S3S2

Step 1:  Multiply random number (RN) by lot or sublot size
Step 2:  Add previous tonnage

Specifications

Random Sampling - Tonnage

99

0 1500750 30002250

S1

LOT 1

S4S3S2

Example:  Lot 1, Sublot 3, RN = 0.64

750 x 0.64 = 480

480 + 1500 = 1980

1980
Specifications

98

99
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Random Sampling - Tonnage

100

Example:  Lot 3, RN = 0.38

Specifications

0

L1 L2 L3

Sampling 
Bituminous 
Mixtures

AASHTO R 97

102

100

102
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ARDOT 404.04 т Sampling shall be performed according to AASHTO R 97 and 
ARDOT 465
ÅNote 1:  Samples shall be taken from trucks at the plant

ARDOT Specifications

103Sampling

Visually divide truck bed into 3 or 4 equal sections

Remove 6-ΝΞњШŸŉШƣŸƓůŸƚƣШůċƣĲƖŔċũ

Obtain 1 portion from each section

Combine portions

Transport Units

104Sampling

103

104
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Avoid loss of larger aggregates from 
overfilling shovel

Avoid buildup of fines on shovel

Sample should look like the load 
sampled!

 
If not, get another sample from the same 

truck!

Transport Units

105Sampling

Visually divide the windrow 
unit into 3 approximately 
equal sections
ÅAvoid sampling in the 

beginning or end of a 
windrow unit
ÅChoose a sample location 

in each section
ÅCombine portions

Windrow Sampling

106Sampling

105

106
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Roadway (before compaction)
ÅTake samples behind paver, but 

in front of breakdown roller
Åљ9ŸŸťŔĲШ9ƨƣƣĲƖњ
ÅPlate
Used when asphalt is placed on grade 

or base material

Paver or MTD Hopper
ÅRemove top 6 т 10 inches of 

asphalt
ÅTake sample from center of 

hopper
ÉƣċǃШċƣШũĲċƚƣШΝЮΡќШċƽċǃШŉƖŸůШƚŔĬĲƚ

107

Other Sampling Locations

Stockpiles
ÅRemove top 4 inches of asphalt

Always obtain a minimum of 3 portions

Sampling

Protect the sample
ÅAvoid contamination
ÅPrevent loss of material
ÅMaintain temperature

Transportation

108

Labeling
ÅJob number
ÅSource of sample
ÅPlant / mix design number

ÅSample location
ÅTons
ÅLot / sublot

Sampling

107

108
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Reducing Samples 
of HMA to Testing 
Size

AASHTO R 47

109Reducing Samples

Methods used to reduce samples in size while maintaining physical 
characteristics and size proportions

Reducing Samples

110

Original Coarse Fine

Reducing Samples

109

110
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Gradation of a reduced HMA 
sample affects its volumetric 
properties
ÅPb
ÅGmm
Å% Air Voids
Å% VMA
Å% Density

Reducing Samples

111

Sieve Design Coarse Fine

Ͼњ 100 100 100

Ϻњ 92 89 95

ΟоΥњ 81 78 84

# 4 52 49 55

# 8 30 27 33

# 16 20 17 23

# 30 16 15 18

# 50 13 11 15

# 100 9 8 10

# 200 5.2 4.2 6.2

Pb 5.5 % 4.75 % 6.27 %

Reducing Samples

Maintain Temperature
ÅHeat equipment up to maximum 

mixing temperature

Release Agents
ÅMay be used to lightly coat 

equipment surfaces
ÅUse only approved release agents
ÅNo solvents or petroleum-based 

products

Methods
ÅMechanical Splitter
ÅRecommended for large samples
Å Type A
Å Type B

ÅQuartering Method
Å Sectoring

ÅIncremental Method

112

Reducing Samples

Reducing Samples

2023

111

112
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Type A Mechanical Splitter

113

Fill the hopper Open the hopper

Collect diagonally opposite quarters

Reducing Samples

Fill hopper or pan
ÅEvenly distribute

Open hopper at a controlled rate

Collect one side

Type B Mechanical Splitter

114Reducing Samples

113

114
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Straight Edge

Quartering Template

Place on nonstick surface
Mix well т turn pile 4+ times
Form conical pile and flatten
Separate into quarters using straightedge or template
Collect diagonally opposite quarters

Quartering

115

90°

Reducing Samples

After Quartering:

Use a straightedge to obtain a sector
ÅSector is from center to outer edge, 
љƓŔĲњШƚũŔĦĲ

Drag sector away from quarter
Obtain equal size sector from the 

diagonally opposite quarter
Combine sectors

Sectoring

116Reducing Samples

115

116
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Place sample on nonstick paper
ÅMix well т turn pile 4+ times

Roll asphalt into cylindrical loaf
ÅDiscard end quarter of loaf

Cut off (collect) desired sample sizes
ÅRemix and repeat as necessary

Incremental Method

117Reducing Samples

Prepare Samples for QC/QA Testing

119

Binder Content Air Voids

VMA (Voids in Mineral Agg) Field Density

Coatings

± 0.3%

Air Spaces

NMAS* 92-97%

Air + Unabsorbed 

          Binder

2.5-4.5%

117

119
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Prepare Samples for QC/QA Testing

120

Binder Content

ÅNuclear AC Content
Å Ignition Oven
ÅMoisture Content

Air Voids

ÅBulk Specific Gravity (Gmb)
ÅMax Specific Gravity (Gmm)

VMA (Voids in Mineral Agg)

ÅBulk Specific Gravity (Gmb)
ÅEffective SpGr of Stone (Gse)

(from Gmm)

Field Density

92-97%

Preparing HMA 
Specimens by 
Gyratory 
Compactor

AASHTO T 312

121

120

121
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Gyratory compactor
ÅMold
ÅBottom
ÅTop

Oven
ÅCompaction temperature
Å± 5 °F

Thermometer

Gyratory Compaction - Equipment

122Gyratory Compaction

Gyratory Compactor Parameters

123

150 mm mold (i.d.)

Ram Pressure

600 Ñ 18 kPa

Gyration Speed

30 Ñ 0.5

per minute

1.16 Ñ 0.02Á

(internal angle)

Gyratory Compaction

122

123
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Verify settings
ÅAngle & pressure
ÅNumber of gyrations
ÅNdes shown on mix design

Lubricate bearing surfaces

Preheat molds and plates to compaction 
temperature
ÅAt least 30 minutes
ÅReheat at least 5 minutes between uses

Compactor Preparation

124Gyratory Compaction

Preparation
Reduce sample
Å115 ± 5 mm height
Å(4400 g т 4800 g)

Bring asphalt mixture to compaction 
temperature

Assemble mold
ÅLargest side of plate goes toward 

specimen
ÅPaper disk

125Gyratory Compaction

124

125
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Procedure
Verify temperature 
ÅCompaction temperature shown 

on mix design

Place asphalt mixture into mold in 
one lift
ÅAvoid segregation
ÅLevel surface of HMA

Insert paper disk

Place top plate in mold if necessary

126Gyratory Compaction

Load mold into compactor

Compact specimen

Remove mold from compactor

Gyratory Compaction Procedure

127Gyratory Compaction

126

127
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Extrude specimen from mold
ÅCool tender specimens 
ÅExtrude slowly

Remove paper disks

Cool to room temperature
ÅCompact at least 2 specimens

Gyratory Compaction Procedure

128Gyratory Compaction

Frequency
ÅAnnually or 80 hours

Verify inside dimensions
Å3-point bore gauge
ÅCalibrated master ring

Mold temperature
Å64 т 82 °F

Procedure
ÅRecord 3 measurements at each 

height
Å 50 mm from wear end
Å 100 mm from wear end
Å 50 mm from opposite end

130

Mold Diameter Verification

In-service mold 
diameters must 
ĤĲЮӋЮΤΨΣдΥЮůů

Gyratory Compaction

128

130
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Frequency
ÅFollow mfr. recommendations
Å12 month maximum

Verify
ÅInternal angle
ÅPressure
ÅRotation speed
ÅHeight measurement

Additional Checks
ÅChange in location
ÅRepairs affecting calibration

Optional Check
ÅNew season of mix designs

132

Gyratory Compactor Verification

Gyratory Compaction

Bulk Specific 
Gravity of 
Compacted HMA 
Specimens

AASHTO T 166

134

132

134
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Used to determine the volumetric properties of compacted mix
ÅGyratory specimens or cores

Bulk Specific Gravity

135

Scale
ÅReadable to at least 0.1 % of sample 

mass
ÅSuspension apparatus (weigh-below)

Water bath
ÅOverflow device to maintain   

constant water level
Å77 ± 2 °F
ÅAgitator and heater (optional)

Bulk Specific Gravity - Equipment

136Bulk Specific Gravity

135

136
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Remove any foreign material

Dry specimen to constant mass
Å126 ± 5 °F
ÅéċĦƨƨůШыӄШΞШĦǃĦũĲƚь

Cool to 77 ± 9 °F

Weigh specimen and record dry mass in air

Bulk Specific Gravity т Method A

137Bulk Specific Gravity

2024

Prepare water bath
ÅFill and allow to stabilize
ÅTare out suspension apparatus

Submerge specimen in water bath
ÅLeave submerged for 4 ± 1 minutes 

Record submerged mass

Bulk Specific Gravity т Method A

138Bulk Specific Gravity

137

138
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Remove specimen from water bath
Quickly bring to SSD with damp 
towel
Å15 seconds

Weigh specimen and record SSD 
mass

139

Bulk Specific Gravity т Method A

Bulk Specific Gravity

Calculation of Gmb and Absorption

140

]ůĤ Ӏы7ШҽШ9ь

A = Dry mass of specimen
B = SSD mass of specimen
C = Submerged mass of specimen

Report  Gmb to 0.001, Abs to 0.01%

Bulk Specific Gravity

ӖШĤƚШӀ
ы7ШҽШь
ы7ШҽШ9ь

ШǂШΝΜΜШӖ

139

140
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Obtain submerged mass
Obtain SSD mass
Dry specimen at 230 ± 9 °F to 

constant mass
Cool to room temperature
Obtain dry mass

Bulk Specific Gravity т Method C (Rapid Test)

142

This method destroys the specimen but 
allows cores to be tested the same day

Bulk Specific Gravity

% Absorption Requirements

AASHTO T 166 is only applicable for 
samples that absorb 2 % or less 
water by volume

ÅIf > 2 % absorption, rerun test
ÅDry to constant mass
ÅAASHTO T 275 (Paraffin Coating)
ÅAASHTO T 331 (Vacuum Sealing)

ARDOT Special Provision
ÅLongitudinal Joint Densities

143

Joint densities are 
susceptible to having more 

than 2 % absorption

Bulk Specific Gravity

142

143
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Theoretical 
Maximum Specific 
Gravity

AASHTO T 209

144

Influenced by the mixture
ÅBinder
ÅStone
ÅMoisture

Influences pay
Å% Air Voids
Å% VMA
Å% Density

The Rice Test (Gmm)

145Theoretical Maximum Specific Gravity

144

145
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Vacuum System Water Bath & Scales

146

Rice Test Equipment

Theoretical Maximum Specific Gravity

Thermometers

2025

Plant-produced samples
ÅMay be short-term conditioned at 

135 ± 3 °C (275 ± 5 °F) 
ÅReduce samples to meet 

minimum size requirements

While still warm, separate sample
ÅӅШϽњШŔŰШƚŔǍĲШыŰŸШŉŔŰĲШĦũƨůƓƚь
ÅPrevents trapped air between 

particles

Cool to room temperature

Sample Size

147

Sample Preparation

Theoretical Maximum Specific Gravity

NMAS Sample Size (minimum)

ӄШΟΤЮΡШůů 4000 g

19 т 25 mm 2500 g

ӅШΝΞЮΡШůů 1500 g

146

147
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Tare bowl on the scale or record an 
empty mass

Place sample into vacuum bowl

Weigh vacuum bowl with sample

Record net mass of sample

148

Rice Test Procedure

Theoretical Maximum Specific Gravity

Add 77 ° F water to completely 
cover the sample
ÅSink floating particles
ÅOptional:  Add 5-10 mL of 

diluted wetting agent
ÅAerosol OT

Rice Test Procedure

149Theoretical Maximum Specific Gravity

148

149
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Remove trapped air by applying vacuum
Å30 ± 5 mm Hg (4.0 ± 0.6 kPa)
Å15 ± 1 minutes

Agitate vacuum bowl
ÅMechanical shaker
ÅVigorously shake every 2 minutes

Rice Test Procedure

150Theoretical Maximum Specific Gravity

2023

2022

Turn off table, pump, etc.

Release vacuum slowly
ÅӅШΣΜШůůШcŊоƚШыΥШťÂċоƚь
Å~ 12 seconds

Prepare water bath
ÅFill to overflowing
ÅAllow water level to stabilize
ÅTare suspension apparatus

Rice Test Procedure

151Theoretical Maximum Specific Gravity

150

151
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Submerge vacuum bowl + sample
Å77 ± 2 °F
Å10 ± 1 minutes

Record submerged mass of bowl + sample 

Remove bowl from water bath

Record submerged mass of vacuum bowl
     OR Standardized Mass of Submerged Bowl

Rice Test Procedure

152Theoretical Maximum Specific Gravity

Calculation of Gmm

153

]ůů ӀыШҽШ9ь

A = Dry mass of sample
C = Submerged mass of sample

9ШӀШыĤŸƽũШҼШƚċůƓũĲьШƚƨĤШҽĤŸƽũƚƨĤ

Report all specific gravities to the nearest 0.001

Theoretical Maximum Specific Gravity

152

153
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Prepare water bath

Submerge empty vacuum bowl
Å77 ± 2 °F
Å10 ± 1 minutes

Record submerged mass of bowl
ÅRepeat 2 more times (3 total)
ÅIf within 0.3 g, average 3 masses
ÅRecord average mass

Standardized Bowl Mass

154Theoretical Maximum Specific Gravity

Bulk Specific Gravity 
of Compacted 
Asphalt Mixtures 
Using Automatic 
Vacuum Sealing
AASHTO T 331

157

154

157
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Scale т readable to 0.1% of sample mass
Water bath т suspension apparatus and overflow
Å77 ± 2 °F

Drying apparatus т oven or vacuum
Vacuum Chamber т reach 5 mm Hg in 60 sec
ÅOven or vacuum
ÂũċƚƣŔĦШƚĲċũŔŰŊШĤċŊƚШыũċƖŊĲьЯШӄΟΡŊ
Å0.004 т 0.007 inch thick
Å14.5 т 15.5 inch opening

Cushioned sliding plate

158

Vacuum Sealing - Equipment

Vacuum Sealing

2025

2025

Record bag correction factor
ÅApparent specific gravity of bag
Å Manufacturer

Dry specimen to constant mass
Å125 ± 5 °F
ÅéċĦƨƨůШыӄШΞШĦǃĦũĲƚь

Cool to 77 ± 9 °F

Weigh specimen and record dry 
mass in air

Inspect sealing bag for holes, weigh 
and record bag mass

Place bag on sliding plate inside 
vacuum chamber

159

Vacuum Sealing - Procedure

Vacuum Sealing

158

159
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Center specimen inside bag and on 
top of sliding plate
ÅPlace smoothest side down

Place bag across seal bar
ÅSmooth out wrinkles
ÅLeave about 1 inch of overhang

160

Vacuum Sealing - Procedure

Vacuum Sealing

Seal specimen
ÅClose lid and latch
ÅWait for lid to open

Inspect bag and seal
ÅRepeat with new bag if loose or 

leak is noted

Within 60 seconds, submerge 
sealed specimen in water bath

Ensure bag is not touching sides of 
water bath
ÅRemove trapped pockets of air

161

Vacuum Sealing - Procedure

Vacuum Sealing

160

161
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Record submerged mass of sealed 
specimen

Remove sample from water bath

Cut open bag

Record final weight of sample in air
ÅLimited to 0.08 % loss or 0.04 % 

gain in weight

162

Vacuum Sealing - Procedure

Vacuum Sealing

]ůĤШӀ
9ШҼШ7ШҽШEШҽ7[

Vacuum Sealing т Calculation

163

A = Initial dry mass of specimen
B = Mass of the bag
C = Final mass of specimen
E = Submerged mass of sealed specimen
F = Bag correction factor (apparent specific gravity)

Report  Gmb to 0.001

Vacuum Sealing

162

163
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Vacuum chamber
ÅVerify vacuum using vacuum 

gauge
Å Every 3 months
Å After repairs
Å After relocation

Vacuum gauge
ÅRange of at least 0 т 10 mm Hg
ÅMust allow placement inside 

chamber

164

Vacuum Sealing - Calibration

Vacuum Sealing

Bulk Specific Gravity 
of Compacted 
Asphalt Mixtures 
Using Paraffin-
Coated Specimens
AASHTO T 275

166

164

166
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Scale
ÅReadable to 0.1 % of sample 

mass or better

Suspension Apparatus

Water Bath
ÅOverflow device to maintain   

constant water level
Å77 ± 0.9 °F
ÅAgitator and heater (optional)

Drying Apparatus
ÅOven at 125 ± 5 °F
ÅVacuum dryer

Crock pot or other suitable device 
for heating paraffin wax

167

Paraffin Coating - Equipment

Paraffin Coating

Obtain the specific gravity of the 
paraffin at 77 ± 1.8 °F
ÅManufacturer
ÅApproximately 0.915

Heat paraffin to about 10 °F above 
its melting point
Å120 т 150 °F

Dry specimen to constant mass
Å125 ± 5 °F
ÅéċĦƨƨůШыӄШΞШĦǃĦũĲƚь

Cool to 77 ± 9 °F

Weigh specimen and record dry 
mass in air

168

Paraffin Coating - Procedure

Paraffin Coating

167

168
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Coat specimen on all sides with 
melted paraffin

Seal surface voids

Cool at 77 ± 9 °F for at least 30 
minutes

169

Paraffin Coating - Procedure

Paraffin Coating

Weigh specimen and record 
coated mass in air

Prepare water bath
ÅFill to overflowing
ÅAllow water level to stabilize
ÅTare suspension apparatus

Submerge coated specimen in water 
bath for 4 ± 1 minutes

Record submerged mass

170

Paraffin Coating - Procedure

Paraffin Coating

169

170
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A = Dry mass of specimen
D = Mass of coated specimen
E = Submerged mass of coated specimen
F = Specific gravity of paraffin at 77 ÁF

Paraffin Coating т Calculation

171

]ůĤШӀ
?ШҽШEШҽ ?ШҽШ[

Report  Gmb to 0.001

Paraffin Coating

Moisture Content 
of Asphalt 
Mixtures by Oven 
Method

AASHTO T 329

173

171

173
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Oven
ÅMixing temperature or
Å325 ± 25 °F

Scale
ÅReadable to at least 0.1 g
ÅӄШΞШťŊШĦċƓċĦŔƣǃ

Thermometer
ÅAccurate to ± 3.6 °F (± 2 °C)

Moisture Content - Equipment

174Moisture Content

2022

Record empty mass of sample pan
ÅInclude weight of liners

Place asphalt mixture in pan
ÅAt least 1000g

Measure and record temperature of the 
mix
ÅDistribute evenly in pan

Record mass of sample pan and moist 
test sample
ÅDetermine initial mass of sample

Dry sample for 90 ± 5 minutes
ÅDetermine mass of sample

9ŸŰƣŔŰƨĲШĬƖǃŔŰŊШƨŰƣŔũШӅШΜЮΜΡШӖШ
change in mass
ÅCheck at 30 ± 5 min. intervals

Cool to ~same temperature for all 
recorded weights

175

Moisture Content т Procedure 

Moisture Content

174

175



2026

77

Finding Constant Mass

176

иfŰŔƣŔċũШљƽĲƣњШůċƚƚ

1245.6 g

и0.096 % change

1244.4 g

и0.024 % change т ŉŔŰċũШљĬƖǃњШůċƚƚ

1244.1 g

More drying needed

<0.05, constant mass

Moisture Content

90 minutes

30 minutes

Calculation

177

ӖШ~9Ш ӀШ
~ŔШҽШ~ŉ
~ŉ

ШǂШΝΜΜШ ӀШ
ыìШҽШ?ь
?

ШǂШΝΜΜ

Mi = Initial mass of asphalt mixture (wet)
Mf = Final mass of asphalt mixture (dry)

Report moisture content to the nearest 0.01 %

Subtract tare weight of pan to get mixture weights!

Moisture Content

176

177
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Moisture Content т Calculation

178

% MC  =  ыìШҽШ?ь? ШǂШΝΜΜ

= ыΦΦΥЮΦШҽШΦΦΥЮΜь
ΦΦΥЮΜШǂШΝΜΜ

= 0.0901...

0.09 %

Tare Weight         =   356.8
Wet + Tare           = 1355.7
Dry + Tare            = 1354.8

W = 1355.7 т 356.8 = 998.9

D  = 1354.8 т 356.8 = 998.0 
     

Moisture Content

Moisture Content т Calculation

179

% MC  =  ыìШҽШ?ь? ШǂШΝΜΜTare Weight         =   243.8
Wet + Tare           = 1505.7
Dry + Tare            = 1505.2

     

Moisture Content

178

179
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Determining 
Asphalt Binder 
Content by Ignition 
Method

AASHTO T 308

182

Ignition Oven Method required for acceptance 
testing of asphalt binder content

All contracts let on or after June 24, 2026

Department and Contractors

Nuclear asphalt content gauges may be used 
by Contractors for QC
ÅNot for dispute resolution

Ignition Oven Method

183

2026

182

183
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Mix Design
Å Preheat ignition oven to calibration temperature
Å538 °C or 482 °C

Å Input appropriate binder content correction (calibration) factor

Ignition Oven Preparation

184Ignition Oven

Ignition Oven Control Panel т Entering Data

185

NCAT
Asphalt Content Tester

I

O

Power

Printer

7 8 9

4

1

5

2

0

6

3

Weight

Temp

Calib.
Factor

Enter

Thermolyne

0.0 g

Start/StopTimer

538 0.00 0:00

Percent Loss Elapsed TimeChamber Temp °C

Chamber Setpoint Sample Weight (g) Start Time

Calib. Factor

Press item Enter data Press Enter 
quickly

Press again 
to Verify 

item

Ignition Oven

184

185
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Obtain a representative asphalt sample according to 
AASHTO R 97
ÅReduce using AASHTO R  47 to appropriate size

Use AASHTO T 329 to dry sample to constant mass
ÅMixing temperature or 325 ± 25 °F 

                             OR  

Determine the moisture content using AASHTO T 329 
and subtract from Pb

Ignition Oven т Sample Preparation

186Ignition Oven

NMAS
Minimum 

Mass (g)*

# 4 1200 g

3/8ò 1200 g

1/2ò 1500 g

3/4ò 2000 g

1ò 3000 g

1 İò 4000 g

*max = min + 500g

Record the mass of the empty basket 
assembly

Place ½ of the sample into bottom basket
ÅFlatten and move sample away from 

basket edges

Repeat for other ½ of sample in top basket

Complete basket assembly

187

Ignition Oven Procedure

Ignition Oven

186

187
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Record mass of total basket assembly
ÅSample + basket assembly

Calculate initial mass of asphalt sample
ÅNet weight of sample
ÅInput using oven panel

Zero ignition oven scale 
ÅÂƖĲƚƚШљΜњ

188

Ignition Oven Procedure

Ignition Oven

Load basket assembly into oven
ÅMaintain clearance on all sides

Close and lock door

Verify total mass
ÅWithin ± 5 g of recorded total 

assembly mass

Press start

189

Ignition Oven Procedure

Ignition Oven

188

189
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After burn
ÅRecord binder content from the 
printed ticket (0.01 %)
ÅSubtract moisture content
ÅReport % binder to nearest 0.1 %

Cool sample
ÅRecord weight on external scale
ÅSave for sieve analysis if needed

190

Ignition Oven Procedure

Elapsed Time :            37:25

Sample Weight :         1748g

Weight Loss :             109.8g

Percent Loss :            6.28 %

Temp Comp :              0.14 %

Calib. Factor :             0.42 %

Calib. Asphalt Ctnt     5.72 %

Filter Set Pt :              850° C

Chamber Set Pt :       538° C

Ignition Oven

Using internal ignition oven scale

╟╫►▄▬▫►◄▄▀╟╫█►▫□ ▫○▄▪Ϸ╜╒

Using external scale

╟╫►▄▬▫►◄▄▀
╜░▪░◄░╪■  ╜█░▪╪■

╜░▪░◄░╪■
 ●  ╒╕╫ Ϸ╜╒

Reported Binder Content

191

190

191
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Batching & Mixing 
Asphalt Mixtures

ARDOT 449A

194

Forms precise gradation in the 
lab according to the mix design

Mix designs

Calibrations

Requirements
Å% Binder
ÅCold Feed %

195

Batching

Careful batching produces 
repeatable results!

Batching & Mixing

194

195
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Collect binder samples
ÅManufacturer
ÅPG Grade

Collect representative stockpile 
samples
ÅOven dry aggregates
ÅFractionate if needed

Determine the size of sample to 
be batched
ÅSee specification

?ĲƣĲƖůŔŰĲШƣőĲШŰƨůĤĲƖШŸŉШљƓŸŔŰƣƚњШ
to be batched
ÅSee specification

196

Batching

Batching & Mixing

Determine the aggregate batch weights if the required total aggregate weight is 
10,000 g

Batch Weights (Aggregate)

197

Aggregate % Weight

3/4ò Chips21 (0.21)(10,000) = 2,100

1/2ò Chips32 (0.32)(10,000) = 3,200

Ind. Sand 21 (0.21)(10,000) = 2,100

Scrn. 1 14 (0.14)(10,000) = 1,400

Scrn. 2 12 (0.12)(10,000) = 1,200

Total = 100 Total = 10,000

Batching & Mixing

196

197
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Determine the aggregate batch weights if the required total aggregate weight is 
8,000 g

Batch Weights (Aggregate)

198

Aggregate %

3/4ò Chip36

1/2ò Chip40

Ind. Sand 24

Total = 100

Batching & Mixing

Determine the batch weights if the desired mix weight is 1,700 g and the binder 
content is 6.1 %

Batch Weights (Mix)

200

Aggregate

ΟоΠњШ9őŔƓ 35

ΝоΞњШ9őŔƓ 36

Ind. Sand 29

Total = 100

(0.35)(1,596.3) = 558.7

(0.36)(1,596.3) = 574.7

(0.29)(1,596.3) = 462.9

Total Agg = 1,596.3

ÂƚШӀШΝΜΜӖШҽШΣЮΝШӖШӀШΦΟЮΦШӖ               OR                  1700 т 103.7 = 1596.3

Material %

Binder 6.1

Weight

(0.061)(1,700) = 103.7

(0.939)(1,700) = 1,596.3

Batching & Mixing

198

200
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Determine the batch weights if the desired mix weight is 3,000 g and the binder 
content is 5.2 %

Batch Weights (Mix)

201

Aggregate

ΟоΠњШ9őŔƓ 35

ΝоΞњШ9őŔƓ 32

Ind. Sand 33

Total = 100

Material %

Binder 5.2

Batching & Mixing

Preheat oven to mixing temperature
ÅMix design

Heat aggregate to mixing temp
Å2 т 4 hours minimum
ÅMay be heated overnight
ÅRAP/RAS not preheated with 

aggregate

Heat binder to mixing temperature
Å1 т 2 hours prior to mixing
ÅDo not heat overnight!

Preheat tools and mixing bucket
Å9ũĲċŰШċŰĬоŸƖШљĤƨƣƣĲƖњШůŔǂŔŰŊШ

bucket
ÅPrevents low binder content on 

the first mixed batch

204

Mixing

Batching & Mixing

201

204
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Zero mixing pot on scale
ÅScale must be readable to 0.1 g

Add aggregate to mixing bucket
ÅMix aggregate
ÅForm crater for binder

205

Mixing

Batching & Mixing

Get aggregate weight

Calculate either:
ÅMix weight OR binder weight

Add binder to crater

206

Mixing

~ŔǂШìƣШӀ
ŊŊШìƣ
Âƚ

ШǂШΝΜΜ

Ш7ŔŰĬĲƖШìƣШӀШ~ŔǂШìƣШҽШŊŊШìƣ

Batching & Mixing

205

206
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Determine the mix weight or binder weight for a sample if the Pb = 5.7 % and 
the measured weight of aggregate in the mixing bucket is 7998.2 g.

~ŔǂШìĲŔŊőƣШӀΤΦΦΥЮΞΦΠЮΟǂШΝΜΜШӀШΥΠΥΝЮΤ 

7ŔŰĬĲƖШìĲŔŊőƣШӀШΥΠΥΝЮΤШ ШΤΦΦΥЮΞШӀШΠΥΟЮΡ

Mixing

207

~ŔǂШìƣШӀ
ŊŊШìƣ
Âƚ

ШǂШΝΜΜ Ps = 100 ï 5.7 = 94.3

Batching & Mixing

Determine the mix weight or binder weight for a sample if the Pb = 4.2 % and 
the measured weight of aggregate in the mixing bucket is 4,997.0 g

Mixing

208

~ŔǂШìƣШӀ
ŊŊШìƣ
Âƚ

ШǂШΝΜΜ

Batching & Mixing

207

208
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Mixing
Adjust to obtain the exact weight of 
binder

Mix thoroughly for at least 2 minutes

210Batching & Mixing

Empty mixing bucket
ÅUse hot spatula or spoon to 

scrape out all of the mixture
ÅScrape tools

Place all scraped material into the 
sample container

211

Mixing

Batching & Mixing

210

211
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Verify mixing bucket is within ± 5 g  of 
its initial weight
ÅIf not, keep scraping!
ÅReheat mixing pot if necessary

212

Mixing

Batching & Mixing

иReclaimed Asphalt Pavement
иAdd to aggregate 1 hour before mixingRAP

иRecycled Asphalt Shingles
иAdd to aggregate at time of mixingRAS

Mixing RAP / RAS

214

Treated as aggregate portions

Batching & Mixing

212

214


