2026

Asphalt Mixtures
Testing Technician

Course Overview

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

Introduction 4

4
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Introduction 6
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Test Day

Written Exam
AHW:E MWAz 3t qRY Ut
A Closed Book Exam

A 2 Hour Time Limit
A 70 % Overall Required to Pass

Performance Exam

A 5 Exam Stations
A Bulk SpG(Gmb)
A MaxSpG(Gmm)
A Gyratory Compaction
A Ignition Oven
A AC Gauge

A 2 attempts

Results

A www.cttp.org
A Letter & Certification

A 5 Year Certification
A Basic Aggregates

Introduction

Center for Training Transportation Professionals

E }I///J 10

Mobile
| Accessible

)

Help?

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.

AModules

AVideos

APractice Problems

2026
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Materials

Aggregate (stone) granular material

Binder 1 an asphalt-based cement (Performance Graded)

Asphalt MixtureT Binder and aggregate combined

Mix Design vs Production

Mix Design
Combinations of aggregates and
binder to determine optimum
properties

AMaterial quality

AVolumetric

APerformance

Rutting

Cracking

Production

Ensure that the mix matches the
design by performing regular checks
of mix properties

ARoutine testing
A Specifications
ATolerances
APay items

Materials 8
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Aggregates

Nominal Maximum Aggregate Size (NMAS)

ASuperpavert one size larger than the
sieve to retain >10%

Maximum Aggregate Size (MAS)
ASuperpavet One size larger than NMAS

ARDOT mix designs based on NMAS
AREz2 |l n¢ HIJalWNO = wllbl N = tOP 58
A7RUT DI a WWNmwWs =P OMG G 7
ABase: INO Z wlWbIOT OP U U b

Materials 9

9

Mix Design Evolution

Marshall Mix Design
A ReciperT the right proportions will make a good product
A Volumetrics

Superpave
A Greater emphasis on performance, fundamentals

A Aggregates
A Binder

A Added test methods

2026



Binder Properties

TemperatureT Viscosity
Climate & Traffic
Performance Graded

APG 6422

APG 7622

APG 7622

Mixing Temperature
Compaction Temperature

ARDOT Mix Design

The mix design for the 12.5 mm ACHM Surface is accepted. Average verification results
on this mix design are: Air Voids 3.5 %;Gmb T 2.310; Height atNdes T 114.4 mm.

This mix design will be identified as HMA 1236 for theHogville, Inc. T Plant #1 in
Fayetteville, AR.

Mix Design Properties

Optimum Asphalt Binder: 57%

Air Voids: 35%

VMA: 15.1 %

VFA: 76.8 %

Fines to Asphalt Ratio: 0.82

Retained Stability: 95.2 %

Ndes: 60

Asphalt Binder: HOG OIL PG 722

APA Results: 1.985 mm 5.000 mm or less

Mix Design Handouwwp. 1 12
12
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Aggregate Properties

Gradation
Angularity
Fractured faces
Flat/Elongated
Durability
Soundness

Materials
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No. Aggr. ID Aggr. Name Source
1 56967 Oo Mwll9 6 RGH 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
375 100 100 100 100 100 100
25 100 100 100 100 100 100
19 100 100 100 100 100 100 100%
125 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 E315) 13.4 12.4 4.7 3-7%
Fcezi " HE 32 21 14 12 | —
Gsb 2.522 2.620 2.568 2.501 2.542

Mix Design Handouup. 2 15

Performance Properties

Water Sensitivity Wheel Tracking Test
A Antistrip ARutting Susceptibility

Materials




Balanced Mix Design

Cracking Rutting

N
b

Mix Properties / Pay ltems

Binder Content

Air Voids

Air + Unabsorbed
Binder

2026
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Terminology

Z

Quantity Material Type
G: specific gravity a: air a: absorbed

W: weight (mass) b: binder b: bulk
V: volume s: stone (aggregate) e: effective

P: percent m: mix m: maximum

Terminology

e ——
Terminology

Pb
Gsb
Pba
Gmm
Gse

Terminology 20



Percent Binder & Percent Stone

Terminology 22

|
% Binder and % Stone

Determine the Rif the B,=5.8 %
P,+ R, =100 %

AN MNE HDMD M HO=

94.2 %

Report B & B, to the nearest 0.1 %

Terminology 23

2026
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|
% Binder and % Stone

Determine the R if the B,= 6.1 %

P.+R,= 100 %

Terminology 24

24
|

Specific Gravity of Binder (¢

Mix Design
A77°F What is the G, for binder with a
Gbg, = 1.0247?
Field Testing
A Convert Gb from 60°F to 77°F Gb,, |l WeINKOM=T1b bl MIOD g
A Calculations use Gb,,
Conversion 1.018

Gb,, = (Gly)(0.9941)

Report all specific gravities to the nearest 0.001

Terminology 26

11
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e
Specific Gravity of Binder (Q

Determine the specific gravity needed for calculations
Ghgp = 1.028

Gb,, = (Gly)(0.9941)

Terminology 27

27
e
Specific Gravity of Binder (Q
Determine the specific gravity needed for calculations
Ghg, = 1.028

Gb,, = (Gly,)(0.9941)

Gb,,l WeINKOM=ZY b bIMIO®® M Nb WI WN K

1.022

Terminology 28

12



Terminology

Stone (aggregate)

Air Voids (V)
(volume of air between coated
aggregate particles)

Binder
(asphalt cement)

Voids in the Mineral Aggregate (VMA)

(volume of air voids + volume of
effective asphalt coating)

Terminology 29
29
MassT Volume Relationships
S Weight Volume
AMass (vt) " Air v,
AVolume —
Binder Wh A
AMass (wt)
AVolume : SRR
Air e
~ Aggregate
AVolume Wy Lo Vs
5 IJUHJRI IJRNGE q
' SNaza1
Terminology 30

2026
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Bulk Specific Gravity of the MixGmb)

Desgribes the density of the Weight Volume

mix when compacted / i Y
AWill have some air voids — —a

W Binder V,

Terminology 31
31
Calculation of Gmb
o [l —
I'a A bl Y b

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

Report G, to 0.001

Bulk Specific Gravity

2026
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Calculation of Gmb

Determine the G, of the compacted specimen

Dry Mass 4456.7 A
Submerged Mass 2521.0 C
SSD Mass 4463.5 B

N NMOPZIOT MNMAPS
Lo Al S A emmpeE =

2.294

Bulk Specific Gravity

Calculation of Gmb

Determine the G, of the compacted specimen

Dry Mass 4498.0 A
Submerged Mass 2496.3 C
SSD Mass 4502.0 B

Bulk Specific Gravity

]OHbllﬂﬂlb

OT _
Ig):CDI"IONI-OI-OPO

2026
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Calculation of Absorption

.~ blHUb _
E W HI ———HN M
bl m b Weight Volume
n/a Air V,
. W, Binder Vo
A = Dry mass of specimen .
B = SSD mass of specimen S
C = Submerged mass of specimen W Aggregate |y

Report % Abs to 0.01 %

Bulk Specific Gravity

% Absorption (% Abs)

Determine the % absorption of the compacted specimen

Dry Mass = 457169 A . blHUB
Subm. Mass = 2633.0g C E LW HIU HN MM
SSD Mass = 4585.1g B bl BHY b

o biT P PN N O _
EL”H“JHHP\EEEH@N)Q*@@@'N@P@%NM“MMNPZB

0.69 %

Absorption

2026
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% Absorption (% Abs)

Dry Mass = 3568.2 g
Subm. Mass = 2016.1g
SSD Mass = 3577949

Maximum Theoretical Specific
Gravity of the Mixture Gmm)

AARHII WA Jq6 VI

ADensity of mixture with no
air voids

Absorption

Determine the % absorption of the compacted specimen

Theoretical Maximum Density of the MixXgmm)

40

Weight Volume
n/a Alr nla
W, \A
40

Maximum Theoretical Specific Gravity

2026
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Calculating Rice Gmm)

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

oouu
IV bl lHY b

A = dry mass
C = submerged mass

Report all specific gravities to the nearest 0.001

Maximum Theoretical Specific Gravity 41

Calculating Gmm

Determine the G, of the asphalt mixture

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

1 gl NT ®2 IO NTCD@&QNVI—EPZB
uu

bl N T RN HAMI BT

G G W

bl IHO b

2.403

Maximum Theoretical Specific Gravity 42

2026
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e
Calculating Gmm

Determine the G, of the asphalt mixture

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

bl IHY b

Maximum Theoretical Specific Gravity 43

% Density (based orGmm)

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

EmlJL”HmR—}a—!THIﬂNMM
u

o

FIN M N

g

Report % density to the nearest 0.1 %

45

2026

19



% Density (based orGmm)

Determine the % density

Gny f Core  2.327 £ 10 01wt v
uu

G,y Of Mix 2.434 ]

2. 327
%Densqét—yz)é10695. 6039. ..

95.6 %

Density 46

e ——
% Density (based orGmm)

Determine the % density

>

GmbOf Core 2.358 Em |JL”J* '] O. HN MM
Gy OF Mix 2.512 ]

Co
Co

47

2026
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% Air VoidsY,)
Volume of air pockets in.a Weight Volume
compacted asphalt mixture = .
nia Air V,
éclUN MMEIP IJUY Raq!
¢ q W, v
éclLIN M:H/I<]U—H 4N M>\/1
laa R 7
Y <I\I:H | “ H) HN MM W, | | Agg“?gat? : V,
Report % air voids to the nearest 0.1 %
Air Voids 49
49
% Air VoidsY,)
Find the reported % air voids
G 1 2.361 G,n 2.447 . 1o A
G\ 2 5 367 eclUUN M T @ N M
AverageG,,, 2.364
L. = O
éIIN MV SSeENM)M 100- @3 HOT MY M LI WO KOO
3.4 %
Air Voids 50
50

2026
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% Air VoidsY,)

Find the reported % air voids

G, 2.309 G
G

1 2.415 . laA
b mm .
™ 5203 é¢ LN I\/I:H/I( HIN M>\A

(6}
iy

Voids in the Mineral Aggregate (VMA)

a A
It A

é ~ LN I\/I:H/I[(]

Voids in the Mineral

Aggregate (VMA) z (]
(volume of air voids e ~ |\]a-ILI-IN MIH/I[

o A
1t 13

+ volume of effective
asphalt coating)

53

2026
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Effective Specific Gravity of Aggregaté&s(.)

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

55

2026
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Calculating Gse

1+

Report all specific gravities to the nearest 0.001

56

Calculating Gse

~

@ 1 OO

@ 1 OO

57

11 .t BT
(VY P IO [T FORBIE® Tol==-3 e plo)=1"0)

2.625

Determine the G, of the mixture A}
Pb 57 % ] o o ] ~
G, 2.413 uu H
Gor 1.032 A ILIN VMBI HOID 1 100

AR, 2EPRPO

2026
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Calculating Gse

Determine the G, of the mixture

. > eoe Taa TA
G 2.555
Gy, 1.032

58

Voids in the Mineral Aggregate (VMA)

(VMA)TbIé ~ b WI Wée~ WYl | DA@RYUWne HaVYIl AL

~”dmw[(] RN 1

Voids in the Mineral

& ~ I ~ IBEHE ~ o (LU Aggregate (VMA)

(volume of air voids
+ volume of effective
asphalt coating)

Report % VMA to the nearest 0.1 %

60

2026
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e
Voids in the Mineral Aggregate (VMA)

Calculate the % VMA for the mixture

Gmp 1 2.345 Py 4.1 % VMA; 0.3%
Gmp 2 2.343 P, 95.9% Gee 2.588
Average G,,, 2.344
é"" IJélu-NMyl[(] CI l:DtA*j
1t 1 € ~ Ui ~ j3Hél ~ g |
é~|bmw[%%mmmpwmm VMA131 03=128
12.8 %

61
e

Voids in the Mineral Aggregate (VMA)

Calculate the % VMA for the mixture

Gy 1 2.425 P, 44% VMAg 0.5%
Gy 2 2.431 G, 2635

. (]aFMj
© IJd“NM:Ml 11 é~ULLﬁ~|Jd:H.é|~9[

62

2026
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ARDOT Mix Design

Fayetteville, AR.

Optimum Asphalt Binder:
Air Voids:

VMA:

VFA:

Fines to Asphalt Ratio:
Retained Stability:

Ndes:

Asphalt Binder:

APA Results:

The mix design for the 12.5 mm ACHM Surface is accepted. Average verification results
on this mix design are: Air Voids 3.5 %;Gmb T 2.310; Height atNdes T 114.4 mm.
This mix design will be identified as HMA 1236 for theHogville, Inc. T Plant #1 in

Mix Design Properties

57 %

35%

15.1 %

76.8 %

0.82

95.2 %

60

HOG OIL PG 722

1.985 mm 5.000 mm or less

Mix Design Handouup. 1

No. Aggr. ID Aggr. Name Source
1 56967 Oo Nwl9 6 RGH 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
375 100 100 100 100 100 100
25 100 100 100 100 100 100
19 100 100 100 100 100 100 100%
125 74 100 100 100 100 95 90-100%
9.5 45 91 100 100 99 86 90% Max
4.75 B 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 1.0 315} 13.4 12.4 4.7 3-7%
F(;Z:;jo " e 32 21 14 12 | —
Gsh 2.522 2.620 2.568 2.501 2.542

Mix Design Handouup. 2

64

65

2026
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Design Summary

Mix Design #: HMA123-26

Total Asphalt Content %:
New Asphalt Content %:
Max. Theor. SG (Gmm):
Asphalt Binder:

Asphalt Binder Source:
Mixing Temp (F):
Compaction Temp (F):
Antistrip Source:
Antistrip %:

% Retained Stability:

APA Results:

Volumetric Mix Design

Mix Type:

1.985 Spec Max =5.000 mm

12.5 MM ACHM Surface

Air Voids (Va): 3.5

VMA: 15.1

VMA Corr. Factor:; 1.2
Gsbh: 2.562
Gse: 2.600
Gh: 1.025

Ni: 7
Ndes: 60
Nmax: 115

Mix Design Handouup. 3 66

66
e

Mix Design

Volumetric Proportions

Performance

Mix Design

2026
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Volumetric Proportions
Binder Content vs. Air Voids
Q ,
"Dry Side"
R \ X "Wet Side"
-, 3.5% -
g 4 s
g > ° °
_3: ~ Optimal Range
s ,w\...l\;linimum VMA
Binder Content, Pb, % Binder Content, Pb, %

PerformanceT Moisture Sensitivity

Effects of water on strength of
compacted mix

Aswll~¢l t 6¢00WHI
Specimens in 2 groups

A Group AT control

A Group BT conditioned

Minimum Water Sensitivity
Ratio =80%

SS400-6: All ACHM mixes
must contain liquid antistrip
additive

69

2026
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Pavement Distresses

Cracking Ru

Mix Design

RuttingT APA

Aging

A2 hrs at Compaction Temp
Specimens

A150 mm diameter

A75 mm height

A7 £1.0 % air voids

A100 psi, 64°C
Criteria

AMax of 5 or 8 mm @ 8000 cycles

Mix Design

71

71

2026
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Aging

A2 hrs at Compaction Temp
Specimens

A3 specimens

A150 mm diameter

A62 mm height

A7+0.5 % air voids
Criteria

AMinimum CT Index 5

Balanced Mix Design

@ Rutting Resistance

Minimum Pb to meet
cracking spec

Cracking Testr IDEAL-CT

Mix Design

Allowed

ST

X

S
>

1
:
1
Pb (%) '
1
1
1
1

Cracking Resistance @

Maximum Pb to meet

rutting spec

73

Pb (%) *BMD mixes have different compliance limits
Mix Design 73

2026
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Mix Design Verification ¢z

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 iINACTIVE

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 Verification

SS400-4

\l
‘ s

75

Mix Design Verification

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

Plant set up

AMix Design Cold Feed %

AOptimum % Binder
Verify

A% Binder

AGradation

A% Air Voids

A% VMA

Mix Verification

SS400-4

2026
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e
Verification Attempts

2 attempts allowed on ARDOT project
3 attempts allowed on nonrARDOT project

Max of 200 tons placed on ARDOT projects

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

Mix Verification

Mix Verification on ARDOT Project
QIR ) Bi oy T Y 1+

Adjustments can ONLY be made to aggregate New mix design required
proportions

NIWNMWE WIRGRqWGWI WARU
NW=MWEWIRGRqWaYqcalWel Tet qaWUq

Mix Verification

33



After Successful Verification

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 Xtime field mix design

Mix Verification

HMA Applications

Center for Training
Transportation Professionals

cttp

2026

34



2026

Conversions

1 ton

20001bs

Field Applications

(0]

0

Stations
Station 64 + 80 Find the distance (ft) between
A 64 stations + 80 feet station 64 + 80 and 87 + 24
A (64 x 100) + 80 feet A21 YGWmpewlt RNULWq Y WH
A 6480 feet from start to feet
8724 ft
- 6480 ft
2244 ft
!
|
Field Applications 81

(o]

1
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Application Rate

Describes the weight of asphalt needed to cover an area to produce the
required thickness of pavement

A Checking the application rate ensures that the proper amount of asphalt is
applied to the roadway

Application Rate (b/yd?) A Iya]\"(ﬂi bbINY AMN
¢ bBOdRUNq6b bIsS RIT

i JRN@)EqY Ut b bl ZAMMMGB

1 E) b GRUUNQ@6 b b RI qlé&ngth and width measured in feet
' )

Field Applications 82

e ——
Application Rate

Find the application rate infbbo ! T EWn Y| WT MMWaVY Ut WY n Wet
5 RI WDWAH! WNTTOk Wi YUNHO

baqYUt bINY AMMMb
BOWUN6b bIs RT a6 b

Ac¢ dl

bl T MMb bIjNLIMEHMMMﬂRIAM%QDHNOPOPOPO
MADAIN=b PTAZ=

220 Iblyd?

Field Applications 83

36



e
Application Rate

Find the application rate inlb/yd? for 1000 tons of asphalt placed from station
Sz WeWw=MWgqYWw q¢cqgRYUWNMOWeW=PWe Ul WNZ

baqYUt bINY AMMMb

7

BOEIWUNa6bbis RT q6b

Field Applications 84

84
e
Quantity of Asphalt

The weight of asphalt mixture required to cover an area to a prescribed depth

or application rate

A A typical assumption is that it takes approximately 110 pounds of asphalt
mixture per square yard to produce a compacted pavement one inch thick

e - bIAC QUL bIdNUNEL IS RI 6 b
NY UL}
BINY AMMM©b

bACqUbb | WEb . bIGdJUNQ6b bIs RI

Rate measured inb/yd? Length and width measured in feet
Field Applications 86

2026
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Quantity of Asphalt

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

e - bIAC QUL bIGUNgEL IS RI 6 b
NY UL}
BINY AMMMb

o WE UG, S T MS
NY W= NV am wwﬂw@ﬁ%mzmmm

37 tons

Field Applications 87

Quantity of Asphalt

[ RUT W6 JWaqYUt WYnWet G6¢caaqWUWIT JIT WY W
application rate of 160Ib/yd?

e - bIACqUbbITIUNSEL LIS RI q6b
NY ULt
BINY AMMM©b

Field Applications 88

2026
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ARDOT Specifications

Standard Specifications & Errata

AMix design and quality control requirements
Supplemental Specifications

AChanges to the Standard Specifications
Job Plans

AMix design requirements and application rates
Special Provisionst Apply only to individual jobs

ARecycled Asphalt Shingles

AWarm Mix Asphalt

APWL

AJoint Densities

Specifications

90

... |see=—= I

(e Arh

ARDOT Publications = £ wanu

AASHTO SDMS Getting Started Manual

Histor

- | AASHTO SDMS Technical Data Guide
Manu
Access Driveway Regulations

Motof

Arkansas Bicycle Guide
Perfol
Home  Commission v

Polic) Arkansas Drivers Manual

Publig Contractor Compliance Manual

Publi¢ Design-Build Guidelines and Procedures

Publi{ . ’
Design-Build Contract Rules

Publi¢ Arkal

Erosion and Sediment Control Design and Construction Manual
Publi¢

| Errayy  Instruction Manual for Federal Transit Administration (FTA) Vehicles (Section 5310)

Risk-§ Divisl  Local Government Procedures for Compliance with the Nati ridge Inspection Standards
Selay Oivisl  Manual of Field Sampling and Testing Procedures

stand

ARDOT St
.
H Ig hway ivisl  Procedures for New or Revised Freeway Access in Arkansas

stay
< Right of Way Appraisal Operational Manual
We want to hear from you! stated

WISl Right of Way Policies and Procedures Manual

Statey

(?) Click to learn more

State YS! Roadway Design Drainage Manual

State " Roadway Design Plan Development Guidelines

State, Divis|
Safety Manual

stewd oo
— Statewide Stormwater Management Plan

storm  —

stratl » S  Stewardship and Oversight Agreement - April 2015
i | Hig

Strate Survey Manual

'
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Field Compliance LIimitS(ARDOT Table 4161)

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

Field Compliance LIimitS(ARDOT 404.04)

=

N H 25.0 mm

Ch 19.0 mm

M Hb 12.5 mm

Tolelr_ar&ctestﬁre #4 4.75 mm
a ied 10 the

Jotr))pMix Formula "8 &35 mm

(IMF) #16 1.18 mm

#30 0.60 mm

#50 0.30 mm

#100 0.15 mm

Specifications

+7.0%
+7.0%
+7.0%
+7.0%
+7.0%
+4.0%
+4.0%
+4.0%
+4.0%

2026

40



95

Specification Limits

ARDOT specification limits are absolute!

Observed or calculated values are not rounded for determination of

compliance
ACompared directly with the limit

AAverage values are rounded to same number of significant digits

Any deviation outside limits is considered norcompliance

AFailing test

Specifications

Submittals - SiteManager

I6
([ [[]ref
1]

Specifications

=

AASHIO

95

2026
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Prepare Samples for QC/QA Testing

Binder Content

Air Voids

Air + Unabsorbed
Binder

Quality Control / Quality Assurance

Lot = 3000 tons

Specifications

2026
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e
Random Sampling- Tonnage

LoT1
s1}—A—As2}—4—A S3}—|— 4
0 750 1500 2250 3000

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

Specifications 98
98

e ——
Random Sampling- Tonnage

' LOT 1
tst)—|—{s2)}—|+—{(=3) (=4
0 750 1500 2250 3000

Example: Lot 1, Sublot 3, RN = 0.64

750 x 0.64 =480
480 + 1500 = 1980

1980

Specifications 99

2026
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Random Sampling- Tonnage

——— =

0

Example: Lot 3, RN =0.38

Specifications 100

100

Sampling
Bituminous
Mixtures

AASHTO R 97

cttp

Center for Training
Transportation Professionals

102
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ARDOT Specifications

ARDOT 404.04 Sampling shall be performed according to AASHTO R 97 and
ARDOT 465

ANote 1: Samples shall be taken from trucks at the plant

Sampling

103
e ——
Transport Units

Visually divide truck bed into 3 or 4 equal sections
Remove 6N = wlWIY n Waq Y GG Y1t qWa ¢
Obtain 1 portion from each section

Combine portions

Sampling

2026
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Transport Units
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!

Sampling 105
105

Windrow Sampling

Visually divide the windrow
unit into 3 approximately
equal sections

AAvoid sampling in the
beginning or end of a
windrow unit

AChoose a sample location
in each section

ACombine portions

Sampling

106
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Other Sampling Locations

Roadway (before compaction) Paver or MTD Hopper
ATake samples behind paver, but ARemove top 6t 10 inches of
in front of breakdown roller asphalt
A9 YYt RUW9 2 qqlll v ATake sample from center of
APlate hopper
Used when asphalt is placed on grade Eqc! WEqdct qlUNIOP 4

or base material
Stockpiles

ARemove top 4 inches of asphalt

Always obtain a minimum of 3 portions

Sampling 107

107
e

Transportation
Protect the sample Labeling
AAvoid contamination AJob number
APrevent loss of material ASource of sample

A Plant / mix design number
ASample location

A Tons

A Lot/ sublot

AMaintain temperature

Sampling

108

2026
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Reducing Samples
of HMA to Testing
Size

AASHTO R 47

cttp

Center for Training
Transportation Professionals

Reducing Samples 109

Reducing Samples

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

Original Coarse Fine

Reducing Samples 110

110
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Reducing Samples
Gradation of a reduced HMA S Design Coarse Fine
sample affects its volumetric Cw 100 100 100
properties M 92 89 95
A Pb OoYmw 81 78 84
AGmm #4 52 49 55
] ) #8 30 27 33
A% Air Voids 416 20 17 23
A% VMA #30 16 15 18
A% Density #50 13 11 15
# 100 9 8 10
# 200 5.2 4.2 6.2

Pb 55% 4.75 % 6.27 %
Reducing Samples 111
111
Reducing Samples
Maintain Temperature Methods

AHeat equipment up to maximum
mixing temperature

Release Agents

AMay be used to lightly coat
equipment surfaces
A Use only approved release agents

A No solvents or petroleumbased
products

AMechanical Splitter
A Recommended for large samples
A Type A
A Type B
AQuartering Method
A Sectoring

Alncremental Method

Reducing Samples 112

2026
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Type A Mechanical Splitter

]

Fill the hopper Open the hopper

Collect diagonally opposite quarters

Reducing Samples

T EEEEE——
Type B Mechanical Splitter

Fill hopper or pan
AEvenly distribute

Open hopper at a controlled rate

Collect one side

Reducing Samples

114

2026
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Quartering
Straight Edge // X\
90°
Quartering Template

Place on nonstick surface

Mix wellT turn pile 4+ times

Form conical pile and flatten

Separate into quarters using straightedge or template
Collect diagonally opposite quarters

Reducing Samples

115
e

116

Sectoring

After Quartering:

Use a straightedge to obtain a sector

ASector is from center to outer edge,
BGRIIwUW G RHIJ

Drag sector away from quarter

Obtain equal size sector from the
diagonally opposite quarter

Combine sectors

Reducing Samples 116

2026
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Incremental Method

Place sample on nonstick paper \V

AMix wellT turn pile 4+ times AR
: > . b
Roll asphalt into cylindrical loaf b
ADiscard end quarter of loaf
Cut off (collect) desired sample sizes

ARemix and repeat as necessary . V i
®
o .0 <
Reducing Samples 117

Prepare Samples for QC/QA Testing

Binder Content Air Voids

Field Density

Air + Unabsorbed
Binder

119

52



2026

e
Prepare Samples for QC/QA Testing

Binder Content Air Voids
A Nuclear AC Content A Bulk Specific Gravity Gmb)
A Ignition Oven A Max Specific Gravity Gmm)

A Moisture Content

VMA (Voids in Mineral Agg)

A Bulk Specific Gravitgmb)
A EffectiveSpGrof Stone Gsé
(from Gmm)

Preparing HMA
Specimens by
Gyratory
Compactor

AASHTO T 312

CCC

Center for Training
Transportation Professionals

121
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Gyratory Compaction- Equipment

Gyratory compactor
AMold
ABottom
ATop

Oven
ACompaction temperature
A+5°F

Thermometer

Gyratory Compaction

Gyratory Compactor Parameters

Ram Pressure
600 N 18 kPa

4

150 mm mold (i.d.)

1.16 N0.02A
(internal angle)

Gyration Speed
30N0.5
per minute

Gyratory Compaction 123

123
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Compactor Preparation

Verify settings
AAngle & pressure

ANumber of gyrations
A Ndes shown on mix design

Lubricate bearing surfaces

Preheat molds and plates to compaction
temperature

AAt least 30 minutes
AReheat at least 5 minutes between uses

Gyratory Compaction

EM DIA: r
SURE: EEakFa
SET GYRATIOHS:
BEEE. FHT . 2

————

GYRATORY COMPACTOR

MACHINE DOOR o)
READY oPEN '/

. :
f f [
| seLec [l RoTATE m

START STOP

Preparation

Reduce sample
A 115+5 mm height
A (4400 gr 4800 Q)

Bring asphalt mixture to compaction
temperature

Assemble mold
A Largest side of plate goes toward
specimen
A Paper disk

Gyratory Compaction

F

125
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Procedure

Verify temperature

A Compaction temperature shown
on mix design

Place asphalt mixture into mold in

one lift D: S T
A Avoid segregation o

A Level surface of HMA

Insert paper disk

Place top plate in mold if necessary

Gyratory Compaction 126

Gyratory Compaction Procedure

Load mold into compactor s

Compact specimen

Remove mold from compactor

Gyratory Compaction

127

2026
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Gyratory Compaction Procedure

Extrude specimen from mold
ACool tender specimens
AExtrude slowly

Remove paper disks

Cool to room temperature
ACompact at least 2 specimens

Gyratory Compaction 128

128
|
Mold Diameter Verification

Frequency Procedure
AAnnually or 80 hours ARecord 3 measurements at each
height

A 50 mm from wear end
A 100 mm from wear end
A 50 mm from opposite end

Verify inside dimensions
A3-point bore gauge
ACalibrated master ring

Mold temperature

A64T82°F Q\\\

‘1‘ In-service mold
/ P diameters must
: HIJIOY T WS gY

Gyratory Compaction 130

130

2026
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e
Gyratory Compactor Verification

Frequency Additional Checks
AFollow mfr. recommendations AChange in location
A12 month maximum ARepairs affecting calibration
Verify Optional Check
Alnternal angle ANew season of mix designs
APressure

ARotation speed
AHeight measurement

Gyratory Compaction 132

Bulk Specific
Gravity of
Compacted HMA
Specimens

AASHTO T 166

cttp

Center for Training
Transportation Professionals

134
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Bulk Specific Gravity

Used to determine the volumetric properties of compacted mix
A Gyratory specimens or cores

Bulk Specific Gravity- Equipment

Scale

AReadable to at least 0.1 % of sample
mass

ASuspension apparatus (weighbelow)

Water bath

AOverflow device to maintain
constant water level

AT7+£2°F
AAgitator and heater (optional)

Bulk Specific Gravity 136

136
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e
Bulk Specific Gravityr Method A

Remove any foreign material
Dry specimen to constant mass
A126+5°F
AécHee lOlWby W=LWH! AHG It b

Coolto 779 °F

/Weigh specimen and record dry mass in air

Bulk Specific Gravity 137

Bulk Specific Gravityr Method A

Prepare water bath
AFill and allow to stabilize
ATare out suspension apparatus

Submerge specimen in water bath
AlLeave submerged fod + 1 minutes

/ Record submerged mass

Bulk Specific Gravity

138
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Bulk Specific Gravityr Method A

Remove specimen from water bath  Weigh specimen and record SSIZV

Quickly bring to SSD with damp mass
towel

A15 seconds

Bulk Specific Gravity

Calculation of Gmb and Absorption

bl [HIll b -

IHN M

0 "I— = A
]UH bl YO b EI.UHl.I.l—blmb

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

Report G,,, to 0.001, Abs to 0.01%

Bulk Specific Gravity 140
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e

Bulk Specific Gravityr Method C (Rapld Test)

Obtain submerged mass
Obtain SSD mass

Dry specimen at 230t 9 °F to
constant mass

Cool to room temperature
Obtain dry mass

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

Bulk Specific Gravity

% Absorption Requirements

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

ARDOT Special Provision
A Longitudinal Joint Densities

Alf > 2 % absorption, rerun test _ N
A Dry to constant mass Joint densities are

A AASHTO T 275 (Paraffin Coating) susceptible to having more
A AASHTO T 331 (Vacuum Sealing) than 2 % absorption

Bulk Specific Gravity

142

143
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Theoretical
Maximum Specific
Gravity

AASHTO T 209

cttp

Center for Training
Transportation Professionals

The Rice TestGmm)

Influenced by the mixture
ABinder
AStone
AMoisture

Influences pay
A% Air Voids
A% VMA
A% Density

Theoretical Maximum Specific Gravity 145

145
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Rice Test Equipment

Vacuum System Thermometers Water Bath & Scales

Theoretical Maximum Specific Gravity 146

146

Sample Preparation

Plant-produced samples Cool to room temperature
AMay be shortterm conditioned at
135£3 °C (2755 °F)
AReduce samples to meet
minimum size requirements

While still warm, separate sample

o> o __Sample Size
ARWO wWR U W RAD Wer UYL e e
APrevents trapped air between s WOTIOP W& & 4000 g
particles 19725 mm 2500 g

JIWN = OP WG G 1500 g

Theoretical Maximum Specific Gravity 147

147
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Rice Test Procedure

Tare bowl on the scale or record an  Weigh vacuum bowl with sample
empty mass

/Record net mass of sample

Place sample into vacuum bowl

Theoretical Maximum Specific Gravity

148

Rice Test Procedure

Add 77° F water to completely
cover the sample
ASink floating particles
AOptional: Add 510 mL of
diluted wetting agent
A Aerosol OT

Theoretical Maximum Specific Gravity

149
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Rice Test Procedure

Remove trapped air by applying vacuum
A30+5 mm Hg (4.0t 0.6 kPa)
A15+1 minutes

Agitate vacuum bowl

AMechanical shaker
AVigorously shake every 2 minutes

Theoretical Maximum Specific Gravity

Rice Test Procedure

Turn off table, pump, etc.

Release vacuum slowly

ANMWEZ MWG G We Not WelYWt A ot bg

A~ 12 seconds

Prepare water bath
AFill to overflowing
AAllow water level to stabilize
ATare suspension apparatus

Theoretical Maximum Specific Gravity

oD

151
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Rice Test Procedure

Submerge vacuum bowl! + sample
AT7T+2°F
A10+1 minutes
/Record submerged mass of bowl + sample

Remove bowl from water bath

7 Record submerged mass of vacuum bowl

Theoretical Maximum Specific Gravity

Calculation of Gmm

ooI
I'dd bl HHY b

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

Ol H Yeliie O Gl £38(H Y 3tde H

Report all specific gravities to the nearest 0.001

Theoretical Maximum Specific Gravity

OR Standardized Mass of Submerged Bowl&i—’ - SR —“1"

152

153
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Standardized Bowl Mass

Prepare water bath

Submerge empty vacuum bowl
AT7+2°F
A10+1 minutes

/Record submerged mass of bowl
ARepeat 2 more times (3 total)
Alf within 0.3 g, average 3 masses
/" ARecord average mass

Theoretical Maximum Specific Gravity 154

Bulk Specific Gravity
of Compacted
Asphalt Mixtures
Using Automatic
Vacuum Sealing

AASHTO T 331

cttp

Center for Training
Transportation Professionals

157
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Vacuum Sealing- Equipment

Scale 1 readable to 0.1% of sample mass

Water bath T suspension apparatus and overflow
AT7+2°F

Drying apparatust oven or vacuum

Vacuum Chambertreach 5 mm Hg in 60 sec
AQOven or vacuum

Atct qRHWt Wecd RUNWHAHE Nt Wel

[EZ5) A0.00470.007 inch thick

A14.57115.5 inch opening

Cushioned sliding plate

Vacuum Sealing

Vacuum Sealing- Procedure

/" Record bag correction factor 7/ Weigh specimen and record dry

AApparent specific gravity of bag ~ mass in air
A Manufacturer __
/Inspect sealing bag for holes, weigh
Dry specimen to constant mass and record bag mass
A125+5°F
Aé ¢ He e U Wby W= WH! # GRMBEebag on sliding plate inside
vacuum chamber

Coolto 77+ 9 °F

Vacuum Sealing 159
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e
Vacuum Sealing- Procedure

Center specimen inside bag and on
top of sliding plate

APlace smoothest side down

Place bag across seal bar
ASmooth out wrinkles
AlLeave about 1 inch of overhang

Vacuum Sealing

Vacuum Sealing- Procedure

Seal specimen Inspect bag and seal
AClose lid and latch ARepeat with new bag if loose or
AWait for lid to open leak is noted

Within 60 seconds, submerge
sealed specimen in water bath

Ensure bag is not touching sides of
water bath

ARemove trapped pockets of air

Vacuum Sealing

161
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Vacuum Sealing- Procedure

7 Record submerged mass of sealed
specimen

Remove sample from water bath
Cut open bag

/" Record final weight of sample in air

ALimited to 0.08 % loss or 0.04 %
gain in weight

Vacuum Sealing 162

Vacuum Sealingr Calculation

g Hjuglfmmm([z)

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 G, to 0.001

Vacuum Sealing 163
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Vacuum Sealing- Calibration

Vacuum chamber Vacuum gauge
AVerify vacuum using vacuum ARange of at least @ 10 mm Hg
gauge AMust allow placement inside
A Every 3 months chamber

A After repairs
A After relocation

Vacuum Sealing

Bulk Specific Gravity
of Compacted
Asphalt Mixtures
Using Paraffir
Coated Specimens

AASHTO T 275

cttp

Center for Training
Transportation Professionals

166
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Paraffin Coating- Equipment

Scale Drying Apparatus

AReadable to 0.1 % of sample AOven at 125+ 5 °F

mass or better AVacuum dryer

Suspension Apparatus _ _
Crock pot or other suitable device

Water Bath for heating paraffin wax

AOverflow device to maintain W
constant water level

A77+0.9°F
AAgitator and heater (optional)

Paraffin Coating 167

167
e ——
Paraffin Coating- Procedure

Obtain the specific gravity of the Dry specimen to constant mass
paraffin at 77+ 1.8 °F A125+5 °F
AManufacturer AécHeeOlWby W= LWH! Ha L

A Approximately 0.915

Coolto 77+9 °F
Heat paraffin to about 10°F above

its melting point /' Weigh specimen and record dry
A120T150°F mass in air

Paraffin Coating 168

2026
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e
Paraffin Coating- Procedure

Coat specimen on all sides with
melted paraffin

Seal surface voids

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

Paraffin Coating 169

Paraffin Coating- Procedure

7 Weigh specimen and record Prepare water bath

coated mass in air AFill to overflowing
AAllow water level to stabilize
ATare suspension apparatus

Submerge coated specimen in water
bath for4 + 1 minutes

/Record submerged mass

Paraffin Coating 170

170
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e
Paraffin Coatingt Calculation

i HJU?I:HEI:H(?I:[H'U)

A = Dry mass of specimen

D = Mass of coated specimen

E = Submerged mass of coated specimen
F = Specific gravity of paraffin at 77 A

Report G, to 0.001

Paraffin Coating 171

-
\l
=

Moisture Content
of Asphalt _
Mixtures by Oven » ==
Method

AASHTO T 329 c

cttp

Center for Training
Transportation Professionals

173
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Moisture Content- Equipment

Oven
AMixing temperature or
A325+25°F

N

Scale
AReadable to at least 0.1 g
A W= Wt NWHE Ge HRq!

Thermometer
@AAccurate to£3.6 °F £2°C)

Moisture Content 174

Moisture ContentT Procedure

/"'Record empty mass of sample pan
Alnclude weight of liners

Dry sample for 90+ 5 minutes
ADetermine mass of sample

Place asphalt mixture in pan
A At least 1000g 9YUqRU2WI I ' RUNWe U
change in mass

/' Measure and record temperature of the
ACheck at 30+ 5 min. intervals

mix
A Distribute evenly in pan
Cool to ~same temperature for all

/Record mass of sample pan and moist _
recorded weights

test sample
A Determine initial mass of sample

Moisture Content 175
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Finding Constant Mass

o 15456

nf UORqRC¢ O Wbs Ja wlUd ¢t
o0
@90minutes

More drying needed

. 124449

1n0.096 % change

@ om
30 minutes
- 12441 _—

beLB% 80P3}a”t mass

10.024 % changern RU ¢ G Wbl |

Moisture Content

176

176

Calculation

. ~ pHH; bl IlHP b
ELH oW | LW uIiINI\/LN/I | W TI&I;[INMM
~ln H

M, = Initial mass of asphalt mixture (wet)
M; = Final mass of asphalt mixture (dry)

Subtract tare weight of pan to get mixture weights!

Report moisture content to the nearest 0.01 %

Moisture Content

177

177
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Moisture ContentT Calculation

TareWeight = 356.8 % MC =2 i,';ﬂﬂ RHN M M
Wet + Tare = 1355.7 '
Dry + Tare =1354.8 _ bl ® OHECIDY
T oY ron MM

W = 1355.71 356.8 =998.9

= 0.0901...
D =1354.8r 356.8 =998.0

0.09 %

Moisture Content 178

178
[
Moisture ContentT Calculation

TareWeight = 243.8 % MC =2 i,lfm RHN MM
Wet + Tare = 1505.7 '
Dry + Tare = 1505.2

Moisture Content 179
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Determining
Asphalt Binder
Content by Ignition
Method

AASHTO T 308

cttp

Center for Training
Transportation Professionals

Ignition Oven Method

Ignition Oven Method required for acceptancem
testing of asphalt binder content .

N

OTICE 19 CONTRACTORs

'GNITION [o}
VEN - ap,
SHTO T
: 308

All contracts let on or after June 24, 2026

Department and Contractors

Nuclear asphalt content gauges may be used
by Contractors for QC

A Not for dispute resolution

183
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Ignition Oven Preparation
Mix Design

A Preheat ignition oven to calibration temperature

A 538°C or 482°C

A Input appropriate binder content correction (calibration) factor

NCAT
Asphalt Content Tester
Power
4)(5)(6
I g ooc
Printer 0
Timer Start/Stop

Thermolyne

Temp _

Weight

Chamber Temp©  PercenLoss  EHlasped Time

Calib.
rn---

Enter  Chamber setpoint Sample Weight(@  Start Time
Calb. Factor

Ignition Oven 184
184
Ignition Oven Control Paner Entering Data
Press again
Press item Enter data FESS S to Verify
quickly :
item
NCAT Thermolyne
Asphalt Content Tester  [f—
Power
4 5 6 Weight
Chamber Temp °C Per oss Elapsed Time
"N = Em mm Em
Printer 0 Enter  Chamber Setpoint  Sample Weight (g) Start Time
Timer Start/Stop Calib- Factor
Ignition Oven 185

185
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Ignition Ovent Sample Preparation

Obtain a representative asphalt sample according to

AASHTO R 97
AReduce using AASHTO R 47 to appropriate size NMAS Minim(ur;1
Mass (g)*
#4 1200 g

Use AASHTO T 329 to dry sample to constant mass

o 3/ 8p 1200¢g
AMixing temperature or 325t 25 °F

1/ 2p 15009
3/ 4p 2000g
OR 10 3000 g
1 10 4000 g

*max = min + 500g

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

Ignition Oven 186

Ignition Oven Procedure

/'Record the mass of the empty basket
assembly

Place %2 of the sample into bottom basket

AFlatten and move sample away from
basket edges

Repeat for other % of sample in top basket

Complete basket assembly

Ignition Oven 187

187
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Ignition Oven Procedure

/' Record mass of total basket assembly
ASample + basket assembly

Calculate initial mass of asphalt sample b
ANet weight of sample € =5

—

Alnput using oven panel \/

N
45

Zero ignition oven scale "
AA1 13t t WBMh | § oo

Ignition Oven 188

Ignition Oven Procedure

Load basket assembly into oven
AMaintain clearance on all sides

Close and lock door

Verify total mass

AWithin £5 g of recorded total
assembly mass

Press start

Ignition Oven

189
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Ignition Oven Procedure

After burn

ARecord binder content from the
printed ticket (0.01 %)

ASubtract moisture content
AReport % binder to nearest 0.1 %

Cool sample
ARecord weight on external scale
ASave for sieve analysis if needed

Elapsed Time :
Sample Weight :
Weight Loss :
Percent Loss :
Temp Comp :
Calib. Factor :
Calib. AsphaltCtnt
Filter Set Pt :
Chamber Set Pt :

37:25
1748¢g
109.8g

6.28 %

0.14 %

0.42 %
572 %

850C

538C

Ignition Oven

Reported Binder Content

Using internal ignition oven scale

Fr g » < »- 00 g= P F

Using external scale

4> - » <+(ﬂ~

190
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Batching & Mixing
Asphalt Mixtures

ARDOT 449A

cttp

Center for Training
Transportation Professionals

Batching

Forms precise gradation in the Mix designs
lab according to the mix design

Calibrations

Requirements
A% Binder
ACold Feed %

Careful batching produces
repeatable results!

Batching & Mixing 195
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Batching
Collect binder samples Determine the size of sample to
AManufacturer be batched
APG Grade A See specification
Collect representative stockpile 20qll GRUWDWa6 WWUea G F
samples to be batched
AOven dry aggregates A See specification
AFractionate if needed

Batching & Mixing 196

196
e

Batch Weights (Aggregate)
Determine the aggregate batch weights if the required total aggregate weight is
10,000 g

Aggregate % Weight
3/ 406 C 21 (0.21)(10,000) = 2,100
1/ 206 C 32 (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 197
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e
Batch Weights (Aggregate)

Determine the aggregate batch weights if the required total aggregate weight is

8,000 g
Aggregate %
3/40 C 36
1/ 20 C 40
Ind. Sand 24
Total S 100

Batching & Mixing 198

198
e

Batch Weights (Mix)
Determine the batch weights if the desired mix weight is 1,700 g and the binder
content is 6.1 %
Material % Weight
Binder 6.1 (0.061)(1,700) = 103.7
Ay N M Mg HENLL® O BD D OR 17007 103.7 = 1596.3

Aggregate (0.939)(1,700) = 1,596.3
Oo MmlI9 & F 35 (0.35)(1,596.3) = 558.7
No = wll9 6 F 36 (0.36)(1,596.3) = 574.7
Ind. Sand 29 (0.29)(1,596.3) = 462.9

Total = 100 Total Agg = 1,596.3

Batching & Mixing 200
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e
Batch Weights (Mix)

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

Material %

Binder 5.2

Aggregate

OoMwll9 6t 35

No =wl9 &} 32

Ind. Sand 33
Total = 100

Batching & Mixing 201

201
-
Mixing
Preheat oven to mixing temperature Heat binder to mixing temperature
AMix design A1 T2 hours prior to mixing

ADo not heat overnight!
Heat aggregate to mixing temp

A2 T4 hours minimum Preheat tools and mixing bucket
AMay be heated overnight A9 G ¢ UWe UT oVl WmwHe q
ARAP/RAS not preheated with bucket

aggregate A Prevents low binder content on

the first mixed batch

Batching & Mixing 204
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Mixing
Zero mixing pot on scale Add aggregate to mixing bucket

AScale must be readable to 0.1 g AMix aggregate
AForm crater for binder

Batching & Mixing 205

205

Mixing
Get aggregate weight

Calculate either:

AMix weightORbinder weight
] alle)
~ RIH dill A Neam M m

W7 R U IcH Ridk @l DD af

Add binder to crater

Batching & Mixing 206

206
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Mixing
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.

, o)
~ Ritdll— e M Ps =100 1 5.7 = 94.3

Ad PO

~RMURMB$W%@%MNHYNDT

7 RUIIDIR MidNgM Y NI KIT® & MIHDSY O FOP

Batching & Mixing 207

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

~ R dill ED%MMM

Batching & Mixing 208
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Mixing

Adjust to obtain the exact weight of  Mix thoroughly for at least 2 minutes
binder

Batching & Mixing 210

210
T EEEEE——
Mixing

Empty mixing bucket

AUse hot spatula or spoon to
scrape out all of the mixture

AScrape tools

Place all scraped material into the
sample container

Batching & Mixing

211
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Mixing
Verify mixing bucket is withint 5 g of
its initial weight
Alf not, keep scraping!
AReheat mixing pot if necessary

Batching & Mixing 212
212

Mixing RAP / RAS

R AP n Reclaimed Asphalt Pavement
nAdd to aggregate 1 hour before mixing

R AS nRecycled Asphalt Shingles
nAdd to aggregate at time of mixing

Treated as aggregate portions

Batching & Mixing 214

214
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