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gy 5 CHANGE LETTER
James P. Delton
Assistant State Engineer
MATERIALS TESTING MANUAL CHANGE LETTER NO. 25
SUBJECT: EFFECTIVE DATE:
Title Page; Table of Contents; Cover Sheets for December 15, 2010

Series 100, Series 200, and Series 400; Arizona Test
Methods 104d, 247a, 410d, and 417c.

SUMMARY:

NOTE:  Unless otherwise specified, changes issued under this Change Letter are
effective for projects with a bid opening date on or after December 15,
2010. Retain items removed from the Materials Testing Manual under this
change letter for use as necessary on projects with a bid opening date prior
to December 15, 2010.

1. TITLE PAGE - The Title Page has been revised to show the latest Change Letter
number and revision date. Please replace the existing Title Page with the attached.

2. TABLE OF CONTENTS - The Table of Contents has been revised to reflect the
changes made in this Change Letter. Please replace the existing Table of Contents

with the attached.

3. The following items are revised by this Change Letter. Please replace the respective
existing items with the attached.

Series 100 Cover Sheet, "SAMPLING" (December 15, 2010).
Series 200 Cover Sheet, "SOILS AND AGGREGATES" (December 15, 2010).
Series 400 Cover Sheet, "BITUMINOUS MIXTURES" (December 15, 2010).

Arizona Test Method 104d, "SAMPLING BITUMINOUS MIXTURES".
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Arizona Test Method 247a, "PARTICLE SHAPE AND TEXTURE OF FINE
AGGREGATE USING UNCOMPACTED VOID CONTENT".

Arizona Test Method 410d, "COMPACTION AND TESTING OF

BITUMINOUS MIXTURES UTILIZING FOUR INCH MARSHALL
APPARATUS".

Note: In addition to other revisions to the above test procedure,
the title has also been revised.

Arizona Test Method 417c, "MAXIMUM THEORETICAL SPECIFIC

GRAVITY AND DENSITY OF FIELD PRODUCED BITUMINOUS
MIXTURES (RICE TEST)".

Note: In addition to other revisions to the above test procedure,
the title has also been revised.

/|
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James P. Delton, P.E.
Assistant State Engineer
Materials Group

Attachments
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MATERIALS TESTING MANUAL

TABLE OF CONTENTS

Introduction (June 17, 2008)
Glossary of Terms (July 15, 2005)

SERIES 100 SAMPLING**
ARIZ 103a Sampling Bituminous Materials
ARIZ 104d Sampling Bituminous Mixtures
ARIZ 105d Sampling Soils and Aggregates
ARIZ 108 Sampling Hydrated Lime and Lime Products
ARIZ 109 Sampling Metallic Materials
ARIZ 110 Sampling Miscellaneous Materials

** The above Arizona Test Methods, and also commonly
used AASHTO procedures in this category, are shown
on Series 100 Cover Sheet (December 15, 2010).

SERIES 200 SOILS AND AGGREGATES**

ARIZ 201c Sieving of Coarse and Fine Graded Soils and Aggregates

ARIZ 205c¢ Composite Grading

ARIZ 210b Specific Gravity and Absorption of Coarse Aggregate

ARIZ 211d Specific Gravity and Absorption of Fine Aggregate

ARIZ 212e Percentage of Fractured Coarse Aggregate Particles

ARIZ 220 Determination of Cement Content Required for Cement Treated
Mixtures

ARIZ 221 Moisture-Density Relations of Cement Treated Mixtures

ARIZ 222b Rock Correction Procedure for Maximum Density Determination of
Cement Treated Mixtures

ARIZ 223 Field Density of Cement Treated Mixtures by Sand Cone Method or
by Rubber Balloon Method

ARIZ 225a Maximum Dry Density and Optimum Moisture of Soils by Proctor
Method A

ARIZ 226 Maximum Density and Optimum Moisture of Soils - Methods
CandD

ARIZ 227c Rock Correction Procedure for Maximum Dry Density and Optimum

Moisture Content Determination
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ARIZ 229a Calibration of Standard Sand and Sand Cone

ARIZ 230a Field Density by the Sand Cone Method

ARIZ 232b Moisture-Density Relationship Using Typical Moisture-Density
Curves (One Point Proctor) Method A

ARIZ 233c Flakiness Index of Coarse Aggregate

ARIZ 235 Density and Moisture Content of Soil and Soil-Aggregate
Mixtures by the Nuclear Method

ARIZ 236b Determining pH and Minimum Resistivity of Soils and Aggregates

ARIZ 237b Determining pH and Soluble Salts of Soils

ARIZ 238a Percent Carbonates in Aggregate

ARIZ 240a Sieve Analysis and Separation of Salvaged AC Pavement Particles
for Recycled Asphaltic Concrete

ARIZ 241a Compressive Strength of Molded Cement Treated Base or
Soil-Cement Specimens

ARIZ 242a Sand Equivalent Test for Mineral Aggregate for Asphaltic Concrete
Friction Course

ARIZ 244 Artificial Grading of Mineral Aggregate

ARIZ 245 Maximum Dry Density and Optimum Moisture of Soils by Proctor
Alternate Method D

ARIZ 246a Moisture-Density Relationship using Typical Moisture-Density
Curves (One Point Proctor) Alternate Method D

ARIZ 247a Particle Shape and Texture of Fine Aggregate Using Uncompacted
Void Content

ARIZ 248 Alternate Procedures for Sieving of Coarse and Fine Graded Soils
and Aggregates

ARIZ 249 Remolded Ring Samples for Direct Shear, Swell, and Consolidation

ARIZ 251a Combined Coarse and Fine Aggregate Specific Gravity
and Absorption

** The above Arizona Test Methods, and also commonly
used AASHTO procedures in this category, are shown
on Series 200 Cover Sheet (December 15, 2010).
SERIES 300 CONCRETE**

ARIZ 308a Method of Adjusting Concrete Mixes for Variations in Moisture
Content

ARIZ 309a Testing Impervious Materials and Compounds for Curing Concrete

ARIZ 310a Measuring Texture Depth of Portland Cement Concrete with Metal

Tine Finish
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ARIZ 317a
ARIZ 318
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Method of Test for Flow of Grout Mixtures (Flow Cone Method)
Compressive Strength of Cylindrical Concrete Specimens
Precast Mortar Blocks Test
Obtaining and Testing Drilled Cores and Sawed Beams of Concrete
Estimating the Development of Concrete Strength by the

Maturity Method

** The above Arizona Test Methods, and also commonly

SERIES 400

ARIZ 406¢c
ARIZ 410d

ARIZ 411
ARIZ 412b
ARIZ 413
ARIZ 415c
ARIZ 416d
ARIZ 417c
ARIZ 421
ARIZ 422

ARIZ 424a
ARIZ 427

used AASHTO and ASTM procedures in this category are
show on Series 300 Cover Sheet (March 31, 2010).

BITUMINOUS MIXTURES**

Moisture Content of Bituminous Mixtures

Compaction and Testing of Bituminous Mixtures Utilizing
Four Inch Marshall Apparatus

Determination of Transverse Distributor Spread Rate

Density of Compacted Bituminous Mixtures by the Nuclear Method

Extraction of Asphalt from Bituminous Mixtures by Soxhlet Extraction

Bulk Specific Gravity and Bulk Density of Compacted Bituminous
Mixtures

Preparing and Splitting Field Samples of Bituminous Mixtures
for Testing

Maximum Theoretical Specific Gravity and Density of Field
Produced Bituminous Mixtures (Rice Test)

Bituminous Material Content of Asphaltic Concrete Mixtures by the
Nuclear Method

Compaction and Testing of Bituminous Mixtures Utilizing 152.4 mm
(Six Inch) Marshall Apparatus

Determination of Air Voids in Compacted Bituminous Mixtures

Asphalt Binder Content of Asphaltic Concrete Mixtures by the
Ignition Furnace Method

** The above Arizona Test Methods, and also commonly

SERIES 500

ARIZ 502b
ARIZ 504

used AASHTO procedures in this category, are show
on Series 400 Cover Sheet (December 15, 2010).

BITUMINOUS MATERIALS**

Percentage of Uncoated Particles Using Asphalt Emulsions
Vacuum Recovery of Asphalt Emulsion Residue
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ARIZ 505a Asphalt Rejuvenating Agent Residue Insoluble in Petroleum Ether
ARIZ 509a Rapid Determination of Asphaltenes and Chemical Reactivity
of Asphalts
ARIZ 511 Recovery of Asphalt from Extraction Solution
ARIZ 512a Residue by Evaporation
** The above Arizona Test Methods, and also commonly
used AASHTO and ASTM procedures and specifications are
shown on Series 500 Cover Sheet (July 15, 2005).
SERIES 600 CEMENT AND RELATED MATERIALS**
** Commonly used AASHTO and ASTM procedures in this category
are show on Series 600 Cover Sheet (July 15, 2005).
SERIES 700 CHEMICAL AND SPECIALTY**
ARIZ 702a Testing of Paint, Varnish, Lacquer, and Related Material
ARIZ 714b Sampling and Sieving of Crumb Rubber
ARIZ 719c Heating and Drying Materials in Microwave Oven
ARIZ 725a Tensile Proof Dowel Test
ARIZ 726a Reflectance, Dry Opacity, and Yellowness Index of Traffic Paint
ARIZ 727a Chloride in Hardened Concrete
ARIZ 729b Exchangeable Sodium in Topsoill
ARIZ 732 Calcium Carbonate in Topsoil (Neutralization Potential of Topsoil)
ARIZ 733a Sulfate in Soils
ARIZ 734 Determination of Portland Cement Content in Cement Treated
Base Material
ARIZ 735a Testing of Thermoplastic Pavement Marking Material
ARIZ 736a Chloride in Soils
ARIZ 738 Chloride in Concrete Admixtures
ARIZ 742 Mean Macrotexture Depth of Milled Pavement

** The above Arizona Test Methods, and also commonly

used AASHTO and ASTM procedures in this category are
show on Series 700 Cover Sheet (March 31, 2010).



SERIES 800

ARIZ 801a
ARIZ 8029

ARIZ 805b
ARIZ 806e

ARIZ 807
ARIZ 814a
ARIZ 815c
ARIZ 819a
ARIZ 822

ARIZ 825a

ARIZ 829a
ARIZ 832
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DESIGN**

Evaluation of Profiles

Effect of Water on Strength of Compacted Bituminous Mixtures
(Immersion Compression Test)

Centrifuge Kerosene Equivalent of Aggregate, Including K-Factor

Maximum Theoretical Specific Gravity of Laboratory Prepared
Bituminous Mixtures (Rice Test)

Design of Slurry Seal

Design of Asphaltic Concrete Friction Course

Marshall Mix Design Method for Asphaltic Concrete

Design of Exposed Aggregate Seal Coats

Determination of Additive or Asphalt Blend Required for Modification
of Asphalt Viscosity

Method of Test for Determining the Quantity of Asphalt Rejuvenating
Agent Required for an Asphaltic Pavement

Evaluation of Pavement Smoothness

Marshall Mix Design Method for Asphaltic Concrete
(Asphalt-Rubber) [AR-AC]

** The above Arizona Test Methods are also shown

SERIES 900

SERIES 1000

APPENDIX

APPENDIX Al
APPENDIX A2
APPENDIX A3

on Series 800 Cover Sheet (November 14, 2008).

MATERIALS QUALITY ASSURANCE PROGRAM
(October 1, 1999)

Appendix A - ADOT System for the Evaluation of Testing
Laboratories (June 22, 1999)

Appendix B - Contractor Testing Included in the Acceptance
Decision

Appendix C - Sampling Guide Schedule

CERTIFICATES (July 15, 2005)

Rounding Procedure (July 15, 2005)

Metric Guide (July 15, 2005)
Equipment Calibration and Verification (July 15, 2005)
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SERIES 100

SAMPLING

The following methods shall be performed in accordance with the respective
designation:

ARIZONA TEST METHODS:

TITLE DESIGNATION
Sampling Bituminous Materials..............c.ccoovii i, ARIZ 103a
Sampling Bituminous MiXtUres...........c.ccooeiiviie i e e e ARIZ 104d
Sampling Soils and Aggregates.............ooviiiiieiiiiiie e, ARIZ 105d
Sampling Hydrated Lime and Lime Products...................... ARIZ 108
Sampling Metallic Materials............ccccooiiiiiiii i, ARIZ 109
Sampling Miscellaneous Materials................ccccooviiinenn .. ARIZ 110

Note: Sampling of crumb rubber is performed in accordance with Arizona
Test Method 714.

AASHTO TEST METHODS:

TITLE DESIGNATION
Sampling and Testing Brick ..........ooooiiiiiiiiiiiiic e, T 32
Sampling and Amount of Testing of Hydraulic Cement .......... T 127
Sampling Freshly Mixed Concrete ........ccccvvvvvciiiieieeeeeeeeiin e T 141
Reducing Samples of Aggregate to Testing Size.................. T 248
NOTE: It shall be assured that the appropriate methods as given in the

project requirements are being adhered to.

NOTE: Refer to Series 900, “Materials Quality Assurance Program”, of the
Materials Testing Manual for current guidelines on sampling of materials for
acceptance, independent assurance, and correlation testing.
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SERIES 200

SOILS AND AGGREGATES

The following test methods shall be performed in accordance with the respective
designation:

ARIZONA TEST METHODS:

TITLE DESIGNATION
Sieving of Coarse and Fine Graded Soils
ANA AQOIEOATES. .. .cu ettt e et e e ARIZ 201c
Composite Grading........c.ovveiiiieiee e e e e aeaaas ARIZ 205c¢
Specific Gravity and Absorption of Coarse Aggregate.......... ARIZ 210b
Specific Gravity and Absorption of Fine Aggregate.............. ARIZ 211d
Percentage of Fractured Coarse Aggregate Particles.......... ARIZ 212e

Determination of Cement Content Required
for Cement Treated MiXtUres..........cccoeeveiiviiiiiiiennnn. ARIZ 220

Moisture-Density Relations of Cement Treated
Y L= ARIZ 221

Rock Correction Procedure for Maximum Density
Determination of Cement Treated Mixtures.................. ARIZ 222b

Field Density of Cement Treated Mixtures
by Sand Cone Method or by Rubber Balloon Method..... ARIZ 223

Maximum Dry Density and Optimum Moisture
of Soils by Proctor Method A..........cccoiii i, ARIZ 225a

Maximum Density and Optimum Moisture of
Soils —Methods Cand D.........cccoeiiiiiiiici i ARIZ 226

Rock Correction Procedure for Maximum Dry Density
and Optimum Moisture Content Determination............. ARIZ 227c
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ARIZONA TEST METHODS: (continued)

TITLE DESIGNATION
Calibration of Standard Sand and Sand Cone.................. ARIZ 229a
Field Density by the Sand Cone Method.......................... ARIZ 230a

Moisture-Density Relationship Using Typical
Moisture-Density Curves

(One Point Proctor) Method A.........coiiiiiiiiiiiie e, ARIZ 232b
Flakiness Index of Coarse Aggregate.............cooovveviennnnn. ARIZ 233c
Density and Moisture Content of Soil and

Soil-Aggregate Mixtures by the Nuclear Method............... ARIZ 235
Determining pH and Minimum Resistivity of Soils and

AQOregateS. .. e ARIZ 236b
Determining pH and Soluble Salts of Sails........................ ARIZ 237b
Percent Carbonates in Aggregate.............cooeiiiiveiinnnn, ARIZ 238a

Sieve Analysis and Separation of Salvaged AC Pavement
Particles for Recycled Asphaltic Concrete.................... ARIZ 240a

Compressive Strength of Molded Cement
Treated Base or Soil-Cement Specimens.................... ARIZ 241a

Sand Equivalent Test for Mineral Aggregate
for Asphaltic Concrete Friction Course........................ ARIZ 242a

Artificial Grading of Mineral Aggregate.............c..cooeevevnnen. ARIZ 244

Maximum Dry Density and Optimum Moisture
of Soils by Proctor Alternate Method D........................ ARIZ 245

Moisture-Density Relationship using Typical
Moisture-Density Curves (One Point Proctor)
Alternate Method D..........cooiiiii i ARIZ 246a

Particle Shape and Texture of Fine Aggregate Using
Uncompacted Void Content.............cocovviiiiiiiveinnnnn. ARIZ 247a
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ARIZONA TEST METHODS: (continued)

TITLE DESIGNATION

Alternate Procedures for Sieving of Coarse and Fine Graded
Soils and AQQregates. .. ...c.oov e ARIZ 248

Remolded Ring Samples for Direct Shear, Swell, and
Consolidation............coviiiii i ARIZ 249

Combined Coarse and Fine Aggregate Specific Gravity and
ADSOIPLION. .. e e ARIZ 251a

AASHTO TEST METHODS:

TITLE DESIGNATION
Bulk Density (“Unit Weight”) and Voids in Aggregate ........... T 19
Dry Preparation of Disturbed Soil and
Soil Aggregate Samples for Test ........ccooeeeeviiiiiieeeiiinnnnnn. T 87
Determining the Liquid Limit of SOIlS ... T 89

Determining the Plastic Limit and
Plasticity Index of SOIlS ......ccccoveieiiiiiiiiicii e, T 90

Resistance to Degradation of Small-Size
Coarse Aggregate by Abrasion and Impact
in the Los Angeles Machine ...............ccoviiiiiiiinnnn T 96

Soundness of Aggregate by Use of
Sodium Sulfate or Magnesium Sulfate ............ccoeeeeeeees T 104

Wetting-and-Drying Test of Compacted
SOoil-Cement MIXIUIES ..o, T 135

Freezing-and-Thawing Tests of Compacted
Soil-Cement MIXIUIES  .....oooeeiiiiiiiiiiee e T 136

Plastic Fines in Graded Aggregates and Soils
by Use of the Sand Equivalent Test................cccevennen. T176
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AASHTO TEST METHODS: (continued)

TITLE DESIGNATION

Resistance R-Value and Expansion
Pressure of Compacted Soils ...........cooviiiiiiiiiiiiiiiis T 190

Determination of Moisture in Soils by
Means of a Calcium Carbide Gas
Pressure MOIStUIe TESLEI  ..o.eeeeeeeeee e T 217

Determination of Strength of

SOIl-LIME MIXIUIES  ....evviiiiiiiiiiiieieeeeeeeeeeeeeeeeeee e T 220
Reducing Field Samples of Aggregates

t0 TeSting SIZe oo T 248
Total Evaporable Moisture Content of

Aggregate by Drying ......ccooovvvviiiiiiiiie e, T 255
Laboratory Determination of

Moisture Content of SOIlS  .......oovvveiiiiiii T 265

NOTE: It shall be assured that the appropriate test methods as given in the

project requirements are being adhered to.
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SERIES 400

BITUMINOUS MIXTURES

The following test methods shall be performed in accordance with the respective
designation:

ARIZONA TEST METHODS:

TITLE DESIGNATION

Moisture Content of Bituminous Mixtures.............ccccvve. ... ARIZ 406¢c

Compaction and Testing of Bituminous Mixtures Utilizing
Four Inch Marshall Apparatus................cccoeviiiiinnnns ARIZ 410d

Determination of Transverse Distributor Spread Rate......... ARIZ 411

Density of Compacted Bituminous Mixtures by
the Nuclear Method...............ccoiii i, ARIZ 412b

Extraction of Asphalt from Bituminous Mixtures by
Soxhlet EXraction............ooviiiiiiiiiiiie e e ARIZ 413

Bulk Specific Gravity and Bulk Density of Compacted
Bituminous MiXIUIES. .. ... e e, ARIZ 415¢c

Preparing and Splitting Field Samples of Bituminous
MixXtures for TeSHNG.......vuuiriiei it e ARIZ 416d

Maximum Theoretical Specific Gravity and Density of Field
Produced Bituminous Mixtures (Rice Test).................. ARIZ 417c

Bituminous Material Content of Asphaltic Concrete
Mixtures by the Nuclear Method.................c.cooiiienne. ARIZ 421

Compaction and Testing of Bituminous Mixtures Utilizing
152.4 mm (Six Inch) Marshall Apparatus..................... ARIZ 422
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ARIZONA TEST METHODS: (continued)

TITLE DESIGNATION

Determination of Air Voids in Compacted Bituminous
YL L= ARIZ 424a

Asphalt Binder Content of Asphaltic Concrete Mixtures
by the Ignition Furnace Method....................ooooiien . ARIZ 427

AASHTO TEST METHODS:

TITLE DESIGNATION

Quantitative Extraction of Bitumen from Bituminous
Paving Mixtures

........................................................ T 164
Preparing and Determining the Density of Hot-Mix
Asphalt (HMA) Specimens by Means of the
Superpave Gyratory Compactor ............coveviiiiiiieinnannn. T 312
NOTE: It shall be assured that the appropriate test methods as given in the

project requirements are being adhered to.
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SAMPLING BITUMINOUS MIXTURES

(An Arizona Method)

1. SCOPE

(@) This procedure describes the methods which are to be used when
sampling bituminous mixtures.

(b)  Sampling bituminous mixtures by this procedure may involve hazardous
material, operations, or equipment. This procedure does not purport to address all of
the safety concerns associated with its use. It is the responsibility of the user to consult
and establish appropriate safety and health practices and determine the applicability of
any regulatory limitations prior to use.

2. SAMPLING PLANT-MIXED BITUMINOUS MIXTURES

(&) Asphaltic Concrete and Asphaltic Concrete (Asphalt-Rubber) shall be
sampled as described in paragraphs 2(d) through 2(f).

(b)  Asphaltic Concrete Friction Course and Asphaltic Concrete Friction
Course (Asphalt-Rubber) shall be sampled as described in paragraph 2(g).

(c) Minimum sample sizes shall be as follows:

1) For Asphaltic Concrete Friction Course mixtures or Asphaltic
Concrete Friction Course (Asphalt-Rubber) mixtures, 50 pounds.

2) For Asphaltic Concrete mixtures or Asphaltic Concrete
(Asphalt-Rubber) mixtures designed with Marshall design procedures, 75 pounds.

3) For Asphaltic Concrete mixtures designed with Gyratory design
procedures, 130 pounds.

(d) A4 foot x 1 foot x 1/16 inch steel plate, which has been prepared with a
1/8 inch hole at each corner of one end and a sufficient length of wire tied through each
hole to form a loop approximately 4 feet in length, shall be placed on the roadway just
ahead of the laydown machine. Except for wider mats when a sample is being taken
from the middle of the mat, the steel plate is placed so that the end with the wire is
approximately one foot in from the right or left edge of the mat being laid. The sampling
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should be alternated between the right and left edges, and on wider mats also the
middle when practical. The wire attached to the end of the plate shall be held to the
ground to allow the laydown machine to pass over the plate and wire.

(e) After the laydown machine has passed, locate the plate by raising the
wire.

0] The sample shall be taken from the plate using a flat square point shovel.
The sample shall consist of the full depth of material for one shovel width from the
center portion of the plate over its entire length. Material covering the entire plate shall
not be taken. A single pass of the shovel shall be made, moving along the surface of
the plate until the shovel is full. Carefully deposit the bituminous mixture into a 5-gallon
bucket, or other suitable container. Material which has sloughed into the resultant
trench shall not be obtained. At the next undisturbed area of material on the plate,
repeat shoveling and placing the material into the container. If necessary, additional
material may be obtained by using an additional plate(s) in the immediate vicinity and
combining all material. The use of an additional plate(s) cannot be used in lieu of
splitting.

NOTE: As an alternate to obtaining the sample from the plate using a
shovel as described above, a rectangular metal template
("cookie cutter") and metal plate of sufficient size may be used
to sample the bituminous mixture. The metal template and plate
shall be of sufficient size so that the desired amount of material
is obtained by a single use of the template and plate at any one
location. The metal plate shall be prepared with a wire(s) of
sufficient length attached to each corner on one side of the
metal plate (the short side when the plate is not square) so the
metal plate may be located by raising the wire(s) after the
laydown machine has passed. The metal plate shall be placed
on the roadway at the location where the sample is to be taken,
just ahead of the laydown machine. If the metal template is not
square, it shall be placed on the roadway so that the longest
side is in a transverse direction across the roadway. The
wire(s) shall be held to the ground to allow the laydown machine
to pass over the plate and wire(s). After the laydown machine
has passed, locate the plate by raising the wire(s). The
template is pressed through the bituminous mixture until it rests
squarely upon the plate. The entire amount of bituminous
mixture is removed from the interior of the template and
carefully placed into a 5-gallon bucket, or other suitable
container. Obtaining multiple samples cannot be used in lieu of
splitting.




