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Revision History and Document Control for December 1, 2017 Edition of Manual of Test Procedures for Materials

Per Departmental Policy MAT-13, it is the policy of the Department of Transportation to publish and maintain a manual that provides test
procedures for quality control, quality assurance, and acceptance testing of aggregates, hot mix asphalt, Portland cement concrete, and
soils. Test procedures for other materials may be included.

The Manual of Test Procedures for Materials will be reviewed annually by the Engineer of Concrete and Soils for adequacy and updated
annually to reflect current test methods. Hard copy editions prior to January 1, 2015 are controlled. Archives are available from Policy
Distribution. Current editions are available online.

Revisions to the documents listed below are denoted within by a vertical line in the left margin. Effective dates are as indicated on the
individual documents and within the tables of contents.

Standard

Description of Revisions

lllinois Specification 201

Revised Note MB and Large Sized Aggregate Gradation Table.

lllinois Test Procedure 2

Revised various sections.

lllinois Test Procedure 11

Revised various sections.

Illinois Test Procedure 19

Revised various sections.

Illinois Test Procedure 27

Revised Sections 6.3 and 8.1.

Illinois Test Procedure 84

Revised various sections.

lllinois Test Procedure 85

Revised various sections.

lllinois Test Procedure 202

Removed Section 3.0.

Illinois Test Procedure 248

Revised various sections.

Illinois Test Procedure 255

Revised various sections.

lllinois Test Procedure 4791

Revised various sections.

lllinois Test Procedure 5821

Revised various sections.

ASTM C 1231 Revised Note.

AASHTO T 22 Updated to new version. Revised various lllinois Modified sections and added new lllinois Modified sections.
AASHTO T 23 Updated to new version. Revised lllinois Modified Section 5.12.

AASHTO T 99 Updated to new version. Revised various lllinois Modified sections and added new lllinois Modified sections.
AASHTO T 119 Updated to new version.

AASHTO T 121 Updated to new version.

AASHTO T 152 Updated to new version. Revised various lllinois Modified sections.

AASHTO T 166 Updated to new version. Added new lllinois Modified sections.

AASHTO T 177 Updated to new version. Revised various lllinois Modified sections.

AASHTO T 180 Updated to new version. Revised various lllinois Modified sections and added new lllinois Modified sections.
AASHTO T 209 Updated to new version.

AASHTO T 231 Updated to new version. Revised lllinois Modified Section 2.1.

AASHTO T 267 New lllinois Modified in the Manual of Test Procedures for Materials.

AASHTO T 288 New lllinois Modified in the Manual of Test Procedures for Materials.

AASHTO T 289 New lllinois Modified in the Manual of Test Procedures for Materials.

AASHTO T 290 New lllinois Modified in the Manual of Test Procedures for Materials.

AASHTO T 291 New lllinois Modified in the Manual of Test Procedures for Materials.
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Standard Description of Revisions

AASHTO T 310 Updated to new version. Added new lllinois Modified sections.

AASHTO T 324 Updated to new version. Added new lllinois Modified sections.

AASHTO M 323 Updated to new version. Revised various lllinois Modified sections and added new lllinois Modified sections.

AASHTO M 325 Updated to new version.

AASHTO R 35 Updated to new version.

AASHTO R 39 Updated to new version.

AASHTO R 46 Updated to new version.

lllinois Test Procedure 405 Revised Note 5.

Appendix A.2 Revised Section 7.2.

Appendix A.3 Revised Sections 9.1.6 and 9.5.1.

Appendix A.4 Reserved. The document has movgd to Central Bureau of Materials Policy Memorandum, “Aggregate Gradation
) Control System”, on the IDOT website.

Appendix B.1 Revised Sections E and G.

Appendix B.3 Revised Section G.

Appendix B.4 Revised Section A.

Appendix B.10

Revised various sections.

Appendix B.12

Revised first paragraph in Section B.

Appendix B.21

Revised various sections and added more verbiage.

Appendix B.23

Revised Section (a).

Appendix C.1 Revised Note in Section II.

Appendix C.4 Revised various sections.

Appendix C.5 Revised form title.

Appendix D.4 Revised item A.6.

Appendix D.6 Appendix D.6 is ASTM E 11 and was formerly AASHTO M 92.
Appendix D.9 Updated to new version.

Appendix E.1 Revised various sections.

Appendix E.3 Revised Section A).

Appendix E.4 Revised second and third paragraph.
Appendix E.5 Added new verbiage.

Appendix E.6 Revised various sections.

Appendix E.7 Revised Section 4).
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lllinois Department of Transportation (IDOT)
AGGREGATE GRADATION SAMPLE SIZE TABLE & QUALITY CONTROL SIEVES
Effective December 1, 2017

lllinois Specification 201

COARSE AGGREGATE GRADATION TABLE

CA(CM)*-2 '\ggm‘f?;fe'sd '\gi:rinrg‘lgnsrzee%t 3" |21/20| 20 |13/4|1w2| 17 | 34" | 5/8" | 12" |3/8" | 14" | #4 | #8 | #16 | #40 | #50 | #200

CAO01 | 110 Ibs (50 kg) 10,000 g X | x™ X X X
CA02 | 110 Ibs (50 kg) 10,000 g X | x"™ XCc | X | xc X X X X X
CA03 | 110 Ibs (50 kg) 10,000 g X | x™ X X X X
CAO04 | 110 Ibs (50 kg) 10,000 g X "Wl x | xc X | xc X X X X
CA05° | 110 Ibs (50 kg) 10,000 g X MN I xMBS | xc X x® X
CAO06 55 Ibs (25 kg) 5,000 g X [ x™ | xc X | xc X X X X
CA07° | 55 Ibs (25 kg) 5,000 g X [ x™ ] xc | xc [x™®| xc | xc | x° X
CA08 55 Ibs (25 kg) 5,000 g X | xX"™ | x XC X | Xc | xc X X X
CA09 55 Ibs (25 kg) 5,000 g X | x™ | xc | xc X | Xc | xc X X X
CA10 55 Ibs (25 kg) 5,000 g x| xc X | Xc | xc X X X X
CA11° | 55 Ibs (25 kg) 5,000 g x| xc | x| xc | xc X X° X
CA12 35 Ibs (16 kg) 2,000 g XML x| xc X | Xxc | x X X
CA13° | 35 Ibs (16 kg) 2,000 g XM x| xe [ XM xc | Xx° X
CA14°> | 35 Ibs (16 kg) 2,000 g X | xX™ [x"®® xc | x° X
CA15 35 Ibs (16 kg) 2,000 g X N1 xe X | xc | x X
CA16° | 25 Ibs (11 kg) 1,500 g W1 xc | xM¢ | xc | X° X
CA17 | 35Ibs (16 kg)* 4,000 g* X XC XC XC | XC XM 4 X X
CA18 | 35Ibs (16 kg)* 4,000 g* VN, 4 XC | XC X X
CA19 | 35Ibs (16 kg)* 4,000 g* X XM 4 XC | XC X X X X
CA20 25 Ibs (11 kg) 2,000 g X | xX™ | xc X X X X

Note: See footnotes below Fine Aggregate Gradation Table for explanation of symbols

December 1, 2017 Manual of Test Procedures for Materials 1




lllinois Specification 201
lllinois Department of Transportation (IDOT)
AGGREGATE GRADATION SAMPLE SIZE TABLE & QUALITY CONTROL SIEVES
Effective December 1, 2017

FINE AGGREGATE GRADATION TABLE
FA(FM)-2 'Vggr'n”:)‘fénsf;‘zad '\g'r:q”;femsrzee%t 1" |12 |38 | #4 | #8 | #10 | #16 | #30 | #40 | #50 | #80 | #100 | #200

FAO1 25 Ibs (11 kg) 500 g X | xMN [ xMe X | xVe X X X
FA02 25 Ibs (11 kg) 500 g X | x™ [ xM® X | x® X X X
FAO3 25 Ibs (11 kg) 500 g X | x™ X X X X
FA04 25 Ibs (11 kg) 500 g X xMN

FAO5 25 Ibs (11 kg) 500 g X | x™ X X
FA06 25 Ibs (11 kg) 500 g X X X | x™ X X
FAO7 25 Ibs (11 kg) 100 g X xMN X X X
FAO8 25 Ibs (11 kg) 100 g X xMN X X
FA09 25 Ibs (11 kg) 100 g X xMN X X
FA10 25 Ibs (11 kg) 100 g X xMN X X
FA20° 25 Ibs (11 kg) 500 g X | x"™ [ x™® X | xMee X X x°
FA21° 25 Ibs (11 kg) 500 g XMN - xMB X | xMee X X x®
FA22° 25 Ibs (11 kg) 500 g X | xMB | xVB© X x®

Notes below apply to Fine and Coarse Aggregate Gradation Tables Only

X = Required Gradation Specification Sieves

XC = Required Cutter Sieves

MB = Master Band Sieves for Category | Coarse Aggregate for PCC and HMA Mixes; Bituminous use only for fine aggregate.

MN = Maximum Nominal Sieve for Crushed Gravels — Maximum Nominal Size is defined as the first specification sieve in the product
gradation on which material may be retained.

1 = CA = Coarse Aggregate; CM = Coarse Aggregate, Modified; FA = Fine Aggregate; FM = Fine Aggregate, Modified

2=CM and FM gradations shall be sampled and tested the same as the corresponding CA and FA gradations.

3 = Slag should be adjusted accordingly due to its lighter or heavier mass.

4 = Will vary with the gradation of the material being used

5 = Control Charts Required

6 = Required Sieve for Control Charts
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lllinois Specification 201
lllinois Department of Transportation (IDOT)

AGGREGATE GRADATION SAMPLE SIZE TABLE & QUALITY CONTROL SIEVES

Effective December 1, 2017

LARGE SIZED AGGREGATE GRADATION TABLE
CS/RR? “g!‘;]”;femsrzi%t 8" 6 | 4 | 3 | 22 1w | 1 | v | w4
Cso1 50,000 g X X X | xc | x xc | xc | x
CS02 50,000 g X X | xc | x xc | xc | x
RRO1 20,000 g x | xc | x | xc | xc | x
RRO2 20,000 g X | xc | x | xc | xc | xc | x

Notes below apply to Large Sized Aggregate Gradation Table Only

X = Required Gradation Specification Sieves

XC = Required Cutter Sieves

1 = CS = Coarse Aggregate Subgrade; RR/RRM = Rip Rap

2 = Dry Gradations Only

3 = Slag should be adjusted accordingly due to its lighter or heavier mass.

4 = A round nosed shovel may be used for sampling

5 = Metal plates with precisely sized square holes may be used for the gradation
6 = Test sample size shall be taken in the field. No splitting is required.
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111

1.1.2

1.13

1.14

1.2

1.3

1.4

2.1

ILLINOIS TEST PROCEDURE 2
SAMPLING OF AGGREGATES

Effective Date: April 1, 2012
Revised Date: December 1, 2017

SCOPE

This procedure covers sampling of coarse and fine aggregates for the following
purposes.

Preliminary investigation of the potential source of supply.
Control of the product at the source of supply.

Control of the operations at the site of use.

Acceptance or rejection of the materials.

Note 1 — Sampling plans and acceptance and control tests vary with the type of
construction in which the material is used.

The text of this standard references notes which provide explanatory material. These
notes (excluding those in tables and figures) shall not be considered as requirements
of the procedure.

The values stated in either Sl units or inch-pound units are to be regarded separately
as standard. The values stated in each system may not be exact equivalents;
therefore, each system shall be used independently of the other. Combining values
from the two systems may result in non-conformance with the procedure.

This standard does not purport to address all of the safety concerns, if any,
associated with its use. It is the responsibility of the user of this procedure to
establish appropriate safety and health practices and determine the applicability of
regulatory limitations prior to use.

Note 2 — The quality of the results produced by this procedure are dependent on the
competence of the personnel performing the procedure and the capability, calibration,
and maintenance of the equipment used.

REFERENCED DOCUMENTS

lllinois Specification:

¢ lllinois Specification 201 Aggregate Gradation Sample Size Table
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3.1

3.1.1

3.1.2

3.1.3

3.14

3.14.1

3.1.4.2

4.1

5.1

5.2

ILLINOIS TEST PROCEDURE 2
SAMPLING OF AGGREGATES

Effective Date: April 1, 2012
Revised Date: December 1, 2017

TERMINOLOGY
Definitions:

Maximum size of aggregate, n—in specifications for, or descriptions of aggregate—
the smallest sieve opening through which the entire amount of aggregate is required
to pass.

Maximum aggregate size, (Superpave) n—in specifications for, or descriptions of
aggregate—one size larger than the nominal maximum aggregate size.

Nominal maximum aggregate size (of aggregate), n—in specifications for, or
descriptions of aggregate—smallest sieve opening through which the entire amount of
the aggregate is permitted to pass.

Nominal maximum aggregate size (Superpave), n—in specifications for, or
descriptions of aggregate—one size larger than the first sieve that retains more than
10% aggregate.

Discussion — These definitions in 3.1.2 and 3.1.4 apply to hot mix asphalt (HMA)
mixtures designed using the Superpave system only.

Discussion — Specifications on aggregates usually stipulate a sieve opening through
which all the aggregate may, but need not, pass so that a slated maximum portion of
the aggregate may be retained on that sieve. A sieve opening so designated is the
nominal maximum size.

SIGNIFICANCE AND USE

Sampling is equally as important as the testing, and the sampler shall use every
precaution to obtain samples that will show the nature and condition of the materials
which they represent.

APPARATUS

Template — The template shall be designed with two end plates and shall be
adjustable. The distance between the end plates may therefore be changed to gather
more material from the belt for each increment. The end plates shall also be
machined or cut to the approximate belt size and shape.

A single template end plate may be used in the sampling procedure, if care is
exercised.

Sampling Device — The sample device used to cut the flow stream from the end of the
belt or the bin discharge must be strong enough to handle the force of the flow

December 1, 2017 Manual of Test Procedures for Materials 6



5.3

6.1

6.2

6.3

6.3.1

ILLINOIS TEST PROCEDURE 2
SAMPLING OF AGGREGATES

Effective Date: April 1, 2012
Revised Date: December 1, 2017

stream. The device must also be large and deep enough to cut the entire flow stream
and not overflow when passing through the stream. The device may be a bucket, a
pan, or a manufactured sampling container.

Shelby tubes are not allowed as sampling devices.

Shovel — The shovel shall be square-nosed and of a size easily handled. It shall also
have built-up sides and back (approximately 1 ¥2” [37.5mm]) to facilitate the retention
of material on the shovel when sampling.

SECURING SAMPLES

General — Samples to be tested for quality shall be obtained from the finished
product. Samples from the finished product to be tested for abrasion loss shall not be
subject to further crushing or manual reduction in particle size in preparation for the
abrasion test unless the size of the finished product is such that it requires further
reduction for the testing purposes.

Inspection — The material shall be inspected to determine discernible variations. The
seller shall provide suitable equipment needed for proper inspection and sampling.

Sampling Procedure — Aggregate production sampling shall be accomplished by one
of the following procedures:

1. belt-stream sampling

2. bin-discharge sampling (requires IDOT approval)

3. on-belt sampling

4. truck-dump or stockpile sampling

No other sampling procedures will be permitted.
Sampling from Belt-Stream Discharge or from Bins:

Belt-Stream Sampling — The sample shall be taken by cutting the stream of aggregate
as it leaves the end of the production belt. A sampling device is passed uniformly
through the entire width and depth stream flow during normal production and belt
load. Each sampling pass (increment) is combined with others to make up the field
sample. A minimum of three increments shall be taken during a 10 to 15 minute
sampling period. Enough increments shall be taken and combined to provide the
correct field sample size.

Extreme care shall be taken to make sure the sampling device passes completely and
uniformly through the entire stream flow (from outside the stream on one side to
outside the stream on the other side) and to ensure the device does not overflow.

Bin Sampling — Bin discharge shall be sampled in a manner similar to belt-stream
sampling. A sampling device is passed through the entire bin discharge stream. A
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6.3.2

6.3.3

ILLINOIS TEST PROCEDURE 2
SAMPLING OF AGGREGATES

Effective Date: April 1, 2012
Revised Date: December 1, 2017

minimum of three increments shall be taken during a 10 to 15 minute sampling period
and combined to form the field sample.

Before cutting the bin discharge stream, the bin must be emptied until such time that
the stream of material entering the bin is the stream of material exiting the bin.
Sampling may take place at that time.

Extreme care shall be taken to make sure the sampling device passes completely and
uniformly through the entire stream flow (from outside the stream on one side to
outside the stream on the other side) and to ensure the device does not overflow.

Samples shall be taken only during normal plant operation and when the bin is being
fed under normal load.

The major problems associated with bin-discharge sampling involve segregated
material clinging to the sides of the bin. This material can and does break loose
which alters the gradation of the bin-discharge stream. The sampling procedure shall
therefore be used only when approved by the District Engineer.

On-Belt Sampling — The sample shall be taken by stopping the belt containing the
finished product. A template shall be inserted into the material on the belt. All the
material between the template shall be removed and shall represent one of the three
increments (minimum) making up the field sample. Extreme care shall be taken,
including the use of a brush, to remove all fines on the belt between the template for
inclusion in the increment. The belt shall be stopped at least three times (three
increments) during approximately 10 to 15 minutes of operation to obtain a field
sample. If additional material is needed beyond three increments due to the amount
of material on the belt, additional template cuts may be taken during the three belt
stoppages. Automatic samplers may be used as long as the gradations compare to
samples taken with the sample template. Contact the Central Bureau of Materials for
further guidance.

Samples shall be taken only during normal plant operation and when the belt is under
normal load.

Sampling from Truck-Dumps or from Stockpiles — Sampling from inside of
transportation units is not permitted. The transportation unit shall be off-loaded and
sampled by any of the sampling procedures listed, herein.

Truck-Dump Sampling — The sample shall be taken by placing one or two truck
dumps together. This may occur during the building of a stockpile or feeding of a
plant. The truck dump(s) shall be cut with an end loader and two or more bucket
loads extracted. The bucket loads shall be dumped on one another to form a small
pile. The small pile shall then be mixed from two directions perpendicular to each
other. To mix the pile, the end loader shall cut into the pile along its base until
approximately its midpoint. The loader bucket shall be lifted, the loader moved 1 to 2

December 1, 2017 Manual of Test Procedures for Materials 8



6.4
| 6.4.1

ILLINOIS TEST PROCEDURE 2
SAMPLING OF AGGREGATES

Effective Date: April 1, 2012
Revised Date: December 1, 2017

feet forward, and the bucket dumped on the other half of the pile. Care shall be
exercised to avoid cutting below the base of the truck dumps or small pile and
contaminating the material to be sampled.

After mixing twice, the end loader shall drop the angle of its bucket downward on one
side of the pile and back drag the pile into a layer not less than 1 foot thick.

The layer shall be sampled using a required shovel to take increments in a random
“X” pattern over the layer. The shovel shall be forced vertically to its full depth when
sampling each increment except that care shall be used to not dig completely through
the layer. This would contaminate the sample being obtained. Care shall also be
exercised to retain as much material on the shovel as possible when taking
increments. Sufficient increments shall be taken to make up a correct field sample.

CS01,CS02, RR1 and RR2 Sampling — The preparation of the sample pile shall be in
accordance with section 6.3.3 on truck-dump sampling except after mixing twice, the
end loader shall not back drag or strike off the top of the pile. The sample pile shall
then be split in half by the end loader dragging away one half of the pile leaving a
vertical slope. Spanning the breadth of the vertical face the sample shall be taken
from higher and lower points in a “W” fashion. Sufficient increments shall be taken to
obtain the correct field sample size.

Stockpile Sampling — The sample shall be taken from the working face of the
stockpile. The working face shall be perpendicular to the direction of flow used to
build the stockpile. Stockpiles having no working face shall have one established
prior to sampling. The working face shall have the interior of the pile exposed to
permit proper re-blending of the pile to eliminate segregated aggregate. If necessary,
material may be brought out of the main pile’'s working face into the sub-stockpile for
sampling.

The stockpile sampling procedure shall follow the truck-dump sampling procedure
using an end loader. The end loader shall cut across the working face as detailed in
“Truck-Dump Sampling.” Any special mixing procedure used during loading shall be
used when taking any samples.

This is the only acceptable method for acquiring quality samples.
Masses of Field Samples:

Field Sample Sizes — The field sample size shall meet the minimum requirements as
detailed in the lllinois Specification 201.
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7.1

7.2

ILLINOIS TEST PROCEDURE 2
SAMPLING OF AGGREGATES

Effective Date: April 1, 2012
Revised Date: December 1, 2017

Shipping Samples

Transport aggregates in bags or other containers so constructed as to preclude loss
or contamination of any part of the sample, or damage to the contents from
mishandling during shipment.

Shipping containers for aggregate samples shall have a LM-5 envelope attached to
the container. Written on the outside of the LM-5 shall be the following information:
producer number, test id# (including suffix), material code, ledge description. The
required information to be written on the outside of the LM-5 shall also be written on
the outside of the sample container. Inside the LM-5 shall contain a fully completed
LM-6 form. The LM-6 form shall be the most recent version of the Central Bureau of
Materials online template.

Red Tag Samples — Used for Quality Samples only.

The Central Bureau of Materials has established a procedure which allows the
producer the opportunity to deliver their quality samples directly to the Springfield
testing facility.

Your sample, taken by the district, will be sampled following the procedures outlined
in 6.3.3. Upon completion of the sampling the District shall “Red Tag” the sample
containers. During the tagging process the District shall write the “Red Tag” serial
number on the LM-6 form. If the serial number is not indicated on the LM-6 form the
samples will not be accepted.

Once the sample containers are tagged and the documentation has been completed
the producer will then be allowed to deliver the samples to the Bureau.
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1.2

13

2.1

2.2

2.3

24

ILLINOIS TEST PROCEDURE 11

MATERIALS FINER THAN 75-pm (No. 200) SIEVE
IN MINERAL AGGREGATES BY WASHING

Effective Date: April 1, 2012
Revised Date: December 1, 2017

SCOPE

This test procedure covers the determination of the amount of material finer than a
No. 200 (75um) sieve in aggregate by washing. Clay particles and other aggregate
particles that are dispersed by the wash water, as well as water-soluble materials, will
be removed from the aggregate during the test.

There are two methods allowed for this procedure. The first method uses only water
for the operation. The second allows the use of a wetting agent to assist in the
loosening of the material finer than the No. 200 (75um) sieve from the coarser
material. A wetting agent such as detergent or dispersing solution is recommended.
The values stated in Sl units are to be regarded as the standard.

This standard does not purport to address all of the safety concerns, if any,
associated with its use. It is the responsibility of the user of this procedure to
establish appropriate safety and health practices and determine the applicability of
regulatory limitations prior to use.

REFERENCED DOCUMENTS

lllinois Test Procedures (ITP):

e ITP 2, Sampling of Aggregates
e ITP 27, Sieve Analysis of Fine and Coarse Aggregates
ITP 248, Reducing Samples of Aggregate to Testing Sizes

lllinois Specifications:

¢ lllinois Specification 201, Aggregate Gradation Sample Size Table
AASHTO Standards:

e M 231, Weighing Devices Used in the Testing of Materials
ASTM Standards:

e E 11, Woven Wire Test Sieve Cloth and Test Sieves

o E 29 (lllinois Modified), Using Significant Digits in Test Data to Determine

Conformance with Specifications
e C 125, Standard Terminology Relating to Concrete and Concrete Aggregates
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4.1

4.2

5.1

5.2

5.3

ILLINOIS TEST PROCEDURE 11

MATERIALS FINER THAN 75-pm (No. 200) SIEVE
IN MINERAL AGGREGATES BY WASHING

Effective Date: April 1, 2012
Revised Date: December 1, 2017

SUMMARY OF METHOD

A sample of the aggregate is washed in a prescribed manner, using plain water. The
decanted wash water, containing suspended and dissolved material, is passed
through a No. 200 (75um) sieve. The loss in mass resulting from the wash treatment
is calculated as mass percent of the original sample and is reported as the
percentage of material finer than a No. 200 (75um) sieve by washing.

SIGNIFICANCE AND USE

Material finer than the No. 200 (75um) sieve can be separated from larger particles
much more efficiently and completely by wet sieving than through the use of dry
sieving. Therefore, when accurate determinations of material finer than No. 200
(75um) in fine or coarse aggregate are desired, this test method is used on the
sample prior to dry sieving in accordance with ITP 27. The results of this test method
are included in the calculation in ITP 27, and the total amount of material finer than
the No. 200 (75um) by washing, plus that obtained by dry sieving the same sample, is
reported with the results of ITP 27. Usually the additional amount of material finer
than No. 200 (75um) obtained in the dry-sieving process is a small amount. If itis
large, the efficiency of the washing operation should be checked. A large amount of
material could also be an indication of degradation of the aggregate.

Plain water is adequate to separate the material finer than the No. 200 (75um) from
the coarser material with most aggregates. In some cases, the finer material is
adhering to the larger particles, such as some clay coatings and coatings on
aggregates that have been extracted from bituminous mixtures. In these cases, the
finer material will be separated more readily with a wetting agent in the water.

APPARATUS AND MATERIALS

Balance — The balance shall have sufficient capacity, be readable to 0.1 percent of
the sample mass, or better, and conform to the requirements of M 231.

Sieves — A nest of two sieves, the lower being a No. 200 (75um) sieve and the upper
being a sieve with openings in the range of No. 8 (2.36mm) to No. 16 (1.18mm), both
conforming to the requirement of ASTM E 11. The sieve cloth shall be mounted on
substantial frames constructed in a manner that will prevent loss of material during
sieving.

Container — A pan or vessel of a sufficient size to contain the sample covered with
water and to permit vigorous agitation without loss of any part of the sample or water.
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5.5

6.1

6.2

7.1

ILLINOIS TEST PROCEDURE 11

MATERIALS FINER THAN 75-pm (No. 200) SIEVE
IN MINERAL AGGREGATES BY WASHING

Effective Date: April 1, 2012
Revised Date: December 1, 2017

Oven — An oven of sufficient size, capable of maintaining a uniform temperature of
230+£9°F (110+£5°C). The oven shall be specifically designed for drying. In addition, a
gas burner or electric hot plate may be used. Microwave ovens are not permitted for
drying aggregate gradation samples.

Wetting Agent — Any dispersing agent, such as a liquid dishwashing detergent, that
will promote separation of the fine materials.

Note 1 — A mechanical device, such as a Ploog Washer, may be used for coarse
aggregate samples providing its results match the manual procedure. When using a
mechanical washing device, loss of fines from damage to the drum or dripping water
will not be allowed. Applying wax to the rim of the drum will help prevent water from
dripping down the outside of the drum.

SAMPLING

Field samples of aggregate shall be taken according to ITP 2. The field sample size
shall meet the minimum requirements in the lllinois Specification 201.

Field samples of aggregate shall be reduced to test sample size before testing
according to ITP 248.

Test sample size for aggregate gradation samples shall meet the minimum
requirements found in the lllinois Specification 201.

PROCEDURE

The test sample shall be dried back to constant mass in an oven specifically designed
for drying, set at and capable of maintaining a uniform temperature of 230+9°F
(1104£5°C). Constant mass is defined as the sample mass at which there has not
been more than a 0.5 gram mass loss during an additional 1 hour of drying. This
should be verified occasionally.

The sample may also be dried to constant mass in a pan on an electric hot plate or
gas burner. The technician shall continually attend the sample when drying on the
electric hot plate or gas burner. The electric hot plate or gas burner should be
operated on a low-as-needed heat to prevent popping, crackling, and/or sizzling noise
from the aggregate during drying. If these noises occur, the heat must be turned
down and/or the sample must be constantly stirred during drying to prevent potential
aggregate particle breakdown.

After the test sample has been dried to constant mass and cooled down to room
temperature, the sample shall have its mass determined to the nearest 1 gram for
coarse aggregate and to the nearest 0.1 gram for fine aggregate. All balances or

December 1, 2017 Manual of Test Procedures for Materials 13



7.2

7.3

ILLINOIS TEST PROCEDURE 11

MATERIALS FINER THAN 75-pm (No. 200) SIEVE
IN MINERAL AGGREGATES BY WASHING

Effective Date: April 1, 2012
Revised Date: December 1, 2017

scales shall be tared before being used to determination of mass required by this test
procedure. This procedure provides the “Total Dry Mass, g” (TDM) of the original test
sample.

After drying and determining the mass, place the test sample in the container and add
sufficient water to cover it. If a wetting agent is warranted as stated in 4.2, add the
wetting agent to the water (Note 2). Agitate the sample with sufficient vigor to result in
complete separation of all particles finer than the No. 200 (75um) sieve from the
coarser particles, and to bring the fine material into suspension. The use of a large
spoon or other similar tool shall be used to stir and agitate the aggregate in the wash
water. Once the wash water becomes clear pour the wash water containing the
suspended and dissolved solids over the nested sieves, arranged with the coarser
sieve on top. Take care to avoid, as much as feasible, the decantation of coarser
particles of the sample.

Note 2 — There should be enough wetting agent to produce a small amount of suds
when the sample is agitated. The quantity will depend on the hardness of the water
and the quality of the detergent. Excessive suds may overflow the sieves and carry
some material with them.

Add a second charge of water to the sample in the container, agitate, and decant as
before. Repeat this operation until the wash water is clear.

Note 3 — If mechanical washing equipment is used, the charging of water, agitating,
and decanting may be a continuous operation.

Note 4 — A spray nozzle or a piece of rubber tubing attached to a water faucet may be
used to rinse any of the material that may have fallen onto the sieves. The velocity of
water, which may be increased by pinching the tubing or by use of a nozzle, should
not be sufficient to cause any splashing of the sample over the sides of the sieve.

Return all material retained on the nested sieves by flushing per note 5. Dry the
washed test sample to constant mass and determine the mass of the test sample in
the same manner as detailed in 8.1 herein. This procedure provides the “Total Wash
Mass, g” (TWM).

Note 5 — Following the washing of the sample and flushing any material retained on
the No. 200 (75um) sieve back into the container by washing from the back of the
sieve. No water should be decanted from the container except through the No. 200
(75um) sieve, to avoid loss of material. Excess water from flushing should be
evaporated from the sample in the drying process.
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8.1

9.1

ILLINOIS TEST PROCEDURE 11

MATERIALS FINER THAN 75-pm (No. 200) SIEVE
IN MINERAL AGGREGATES BY WASHING

Effective Date: April 1, 2012
Revised Date: December 1, 2017

CALCULATION

The “Percent Minus 75um (No. 200) by Washing” shall be determined by using the
following formula:

% - No. 200 (-75um) by Washing = W X 100

TDM = Total Dry Mass, g.

TWM = Total Wash Mass, g.

REPORT

The test results shall be rounded to the nearest 0.1 percent and recorded on the

lllinois Department of Transportation (IDOT) gradation form. All rounding shall be
according to ASTM E 29 (lllinois Modified)
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ILLINOIS TEST PROCEDURE 19
BULK DENSITY (“UNIT WEIGHT”) AND VOIDS IN COARSE AGGREAGATE

Effective Date: April 1, 2012
Revised Date: December 1, 2017

SCOPE

This test procedure covers the determination of bulk density (“unit weight”) of
aggregate in a compacted or loose condition, and calculated voids between particles
in fine, coarse, or mixed aggregates based on the same determination. This test
method is applicable to aggregates not exceeding 5 in. (125mm) in nominal maximum
size.

Note 1 — Unit weight is the traditional terminology used to describe the property
determined by this test method, which is weight per unit volume (more correctly, mass
per unit volume or density).

The values stated in either inch-pound units or acceptable metric units are to be
regarded separately as standard, as appropriate for a specification with which this test
method is used. An exception is with regard to sieve sizes and nominal size of
aggregate, in which the metric values are the standard as stated in ASTM E 11.
Within the text, inch-pound units are shown in brackets. The values stated in each
system in ASTM E 11. Within the text, inch-pound units are shown in brackets. The
values stated in each system may not be exact equivalents; therefore, each system
must be used independently of the other, without combining values in any way.

This standard does not purport to address all of the safety concerns, if any,
associated with its use. It is the responsibility of the user of this procedure to
establish appropriate safety and health practices and determine the applicability of
regulatory limitations prior to use.

REFERENCED DOCUMENTS

lllinois Test Procedures (ITP):

e ITP 2, Sampling of Aggregates
e ITP 85, Specific Gravity and Absorption of Coarse Aggregate
ITP 248, Reducing Samples of Aggregate to Testing Size

lllinois Specifications:

¢ lllinois Specification 201 Aggregate Gradation Sample Size Table
AASHTO Standards:

e M 231, Weighing Devices Used in the Testing of Materials

e T 121M/T 121 (lllinois Modified), Density (Unit Weight), Yield and Air Content
(Gravimetric) of Concrete
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ILLINOIS TEST PROCEDURE 19
BULK DENSITY (“UNIT WEIGHT”) AND VOIDS IN COARSE AGGREAGATE

Effective Date: April 1, 2012
Revised Date: December 1, 2017

2.2. ASTM Standards:

e C 29/C 29M, Standard Test Method for Bulk Density (“Unit Weight”) and Voids
in Aggregate

e C 125, Standard Terminology Relating to Concrete and Concrete Aggregates

e C 670, Standard Practice for Preparing Precision and Bias Statements for
Test Methods for Construction Materials

e D 123, Standard Terminology Relating to Textiles
E 11, Woven Wire Test Sieve Cloth and Test Sieves

o E 29 (lllinois Modified), Standard Practice for Using Significant Digits in Test
Data to Determine Conformance with Specifications

3. TERMINOLOGY

3.1. Bulk Density, n — of aggregate, the mass of a unit volume of bulk aggregate material,
in which the volume includes the volume of the individual particles and the volume of
the voids between the particles. Expressed in Ib/ft® (kg/m3).

3.1.1 Discussion — units of mass are the pound (Ib), the kilogram (kg), or units derived from
these. Mass may also be visualized as equivalent to inertia, or the resistance offered
by a body to change of motion (acceleration). Masses are compared by weighing the
bodies, which amounts to comparing the forces of gravitation acting on them. ASTM
D 123.

3.2 Unit Weight, n - weight (mass) per unit volume. (Deprecated term - used preferred
term bulk density.)

3.2.1. Discussion — the term weight means the force of gravity acting on the mass.
3.3 Weight, n — the force exerted on a body by gravity. (See also mass.)
3.3.1 Discussion — weight is equal to the mass of the body multiplied by the acceleration

due to gravity. Weight may be expressed in absolute units (poundals, newtons) or in
gravitational units (Ibf, kgf), for example: on the surface of the earth, a body with a
mass of 1lb has a weight of 1 Ibf (approximately 32.2 poundals or 4.45N), or a body
with a mass of 1kg has a weight of 1kgf (approximately 9.81N). Since weight is equal
to mass times the acceleration due to gravity the weight of a body will vary with the
location where the weight is determined, while the mass of the body remains
constant. On the surface of the earth, the force of gravity imparts to a body that is
free to fall an acceleration of approximately 32.2 ft/s® (9.81m/s?). ASTM D 123.
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ILLINOIS TEST PROCEDURE 19
BULK DENSITY (“UNIT WEIGHT”) AND VOIDS IN COARSE AGGREAGATE

Effective Date: April 1, 2012
Revised Date: December 1, 2017

3.4 Voids, n — in unit volume of aggregate, the space between particles in an aggregate
mass not occupied by solid mineral matter.

3.4.1 Discussion — voids within particles, either permeable of impermeable, are not included
in voids as determined by 13.2, herein.

4. SIGNIFICANCE AND USE

4.1. This test method is often used to determine bulk density values that are necessary for
use for many methods of selecting proportions for concrete mixtures.

4.2. The bulk density also may be used for determining mass/volume relationships for
conversions in purchase agreements. However, the relationship between degree of
compaction of aggregates in a hauling unit or stockpile and that achieved in this
method is unknown. Further, aggregates in hauling units and stockpiles usually
contain absorbed and surface moisture (the latter affecting bulking), while this method
determines the bulk density on a dry basis.

4.3. A procedure is included for computing the percentage of voids between the aggregate
particles based on the bulk density determined by this method.

5. APPARATUS

5.1. Balance — The balance shall have sufficient capacity, be readable to 0.1 percent of
the sample mass, or better, and conform to the requirements of AASHTO M 231.

5.2. Tamping Rod — A round, straight steel rod, 5/8 * (16mm) in diameter and a minimum
of 23 inches (584mm) long, having one end rounded to a hemispherical tip of the
same diameter as the rod.

5.3. Measure — A cylindrical metal measure preferably provided with handles. It shall be
watertight, with the top and bottom true and even, and sufficiently rigid to retain its
form under rough usage. The measure should have a height approximately equal to
the diameter, but in no case shall the height be less than 80 percent nor more than
150 percent of the diameter. The capacity of the measure shall conform to the limits
in Table 1 for the aggregate size to be tested. The thickness of metal in the measure
shall be as described in Table 2. The top rim shall be smooth and plane within 0.01
in. (0.25mm) and shall be parallel to the bottom within 0.5° (Note 2). The interior wall
of the measure shall be a smooth and continuous surface.

The Central Bureau of Materials performs all coarse aggregate testing with a 1/3
measure.
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ILLINOIS TEST PROCEDURE 19
BULK DENSITY (“UNIT WEIGHT”) AND VOIDS IN COARSE AGGREAGATE

Effective Date: April 1, 2012
Revised Date: December 1, 2017

Table 1 — Capacity of Measures

Nominal

Maximum Size Capacity gf

of Aggregate Measure
in mm F L (m®) L (m?3) ft*
Y 12.5 1/10 2.8 (0.0028)
1 25.0 1/3 9.3 (0.0093)
11/2 37.5 1/2 14 (0.014)
3 75 1 28 (0.028)
4 100 21/2 70 (0.070)
5 125 31/2 100 (0.100)

? The indicated size of measure shall be used to test
aggregates of a nominal maximum size equal to or
smaller than that listed. The actual volume of the
measure shall be at least 95 percent of the nominal
volume listed.

Note 2 — The top rim is satisfactorily plane if a 0.01 in (0.25mm) feeler gauge cannot
be inserted between the rim and a piece of 6mm (1/4 in.) or thicker plate glass laid
over the measure. The top and bottom are satisfactorily parallel if the slope between
pieces of plate glass in contact with the top and bottom does not exceed 0.87 percent
in any direction.

5.3.1. If the measure also is to be used for testing for bulk density of freshly mixed concrete
according to AASHTO T 121M/T 121 (lllinois Modified), the measures shall be made
of steel or other suitable metal not readily subject to attack by cement. Reactive
materials, such as aluminum alloys are permitted, where as a consequence of an
initial reaction, a surface film is formed which protects the metal against further
corrosion.

5.3.2. Measures larger than nominal 1 ft* (28L) capacity shall be made of steel for rigidity, or
the minimum thicknesses of metal listed in Table 2 should be suitably increased.

5.4. Shovel or Scoop — A shovel or scoop of convenient size for filling the measure with
aggregate.

5.5. Calibration Equipment

5.5.1. Plate Glass — A piece of plate glass, preferably at least % in (6mm) thick and at least

lin (25mm) larger than the diameter of the measure to be calibrated.
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ILLINOIS TEST PROCEDURE 19
BULK DENSITY (“UNIT WEIGHT”) AND VOIDS IN COARSE AGGREAGATE

Effective Date: April 1, 2012
Revised Date: December 1, 2017

Table 2 — Requirements for Measures

Thickness of Metal, Min

Upper 1 % in.

or 38 mm Remainder of

Capacity of Measure Bottom of wall® Wall
Less than 0.4 ft® 0.20in 0.10in 0.10in
0.4 ft® to 1.5 ft* incl 0.20in 0.20in 0.121in
Over 1.5t0 2.8 ft3, incl 0.40 in 0.25in 0.15in
Over 2.810 4.0 ft3, incl 0.50 in 0.30in 0.20in
Lessthan 11 L 5.0 mm 2.5 mm 0.10 mm
11 to 42 L, incl 5.0 mm 5.0 mm 3.0 mm
Over 42 to 80 L, incl 10.0 mm 6.4 mm 3.8 mm
Over 80 to 133 L, incl 13.0 mm 7.6 mm 5.0 mm

The added thickness in the upper portion of the wall may be obtained by placing a reinforcing band around the top of the measure.

5.5.2. Grease — A supply of water insoluble grease.

Note 3 — Petrolatum, vacuum grease, water pump grease, or chassis grease are
examples of suitable material used to form a seal between the glass plate and
measure.

5.5.3. Thermometer — A thermometer having a range of at least 50 to 90°F (10 to 32°C) and
that is readable to at least 1°F (0.5°C).

554 Balance — A balance as described in Section 5.1.

5.6 Oven — An oven of sufficient size, capable of maintaining a uniform temperature of
230+9°F (110+5°C). The oven shall be specifically designed for drying. In addition, a
gas burner or electric hot plate may be used. Microwave ovens are not permitted for
drying unit weight or voids test samples.

6. SAMPLING

6.1 Field samples of aggregate shall be taken according to ITP 2. Field sample size shall
conform to the minimum requirements in the lllinois Specification 201. Reduction of
field samples shall be according to ITP 248.
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ILLINOIS TEST PROCEDURE 19
BULK DENSITY (“UNIT WEIGHT”) AND VOIDS IN COARSE AGGREAGATE

Effective Date: April 1, 2012
Revised Date: December 1, 2017

7. SAMPLE

7.1 The size of sample shall be approximately 125 to 200 percent of the quantity required
to fill the measure and shall be handled in a manner to avoid segregation. The test
sample shall be dried to constant mass in an oven. Constant mass is defined as the
sample mass at which there has not been more than a 0.5 gram mass loss during an
additional 1 hour of drying. This should be verified occasionally.

The sample may also be dried to constant mass in a pan on an electric hot plate or
gas burner. The technician shall continually attend the sample when drying on the
electric hot plate or gas burner. Microwave ovens are not permitted for drying unit
weight or voids test samples.

The electric hot plate or gas burner should be operated on a low-as-needed heat to
prevent popping, crackling, and/or sizzling noise from the aggregate during drying. If
these noises occur, the heat must be turned down and/or the sample must be
constantly stirred during drying to prevent potential aggregate particle breakdown.

When more than one size of coarse aggregate is to be used in IDOT’s mortar-voids
design method for Portland cement concrete mixtures, the void content shall be
determined from a sample consisting of the coarse aggregate combination.

Note 4 — When testing Recycled Asphalt Pavement (RAP) samples shall be air dried
to a constant mass.

8. CALIBRATION OF MEASURE

8.1 Measures shall be recalibrated at least once a year or whenever there is reason to
guestion the accuracy of the calibration.

8.2 Place a thin layer of grease on the rim of the measure to prevent leakage of water
from the measure.

8.3 Determine the mass of the plate glass and measure to the nearest 0.1 Ib (0.05kg).
8.4 Fill the measure with water that is at room temperature and cover with the plate glass
in such a way as to eliminate bubbles and excess water. Remove any water that may

have overflowed onto the measure or plate glass.

8.5 Determine the mass of the water, plate glass and measure to the nearest 0.1 Ib (0.05kg).
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BULK DENSITY (“UNIT WEIGHT”) AND VOIDS IN COARSE AGGREAGATE

Effective Date: April 1, 2012
Revised Date: December 1, 2017

8.6 Measure the temperature of the water to the nearest 1°F (0.5°C) and determine its
density from Table 3, interpolating if necessary.

Table 3 — Density of Water

Temperature
°F ‘C Lb/ft® Lg/m®
60 15.6 62.366 999.01
65 18.3 62.336 998.54
70 21.1 62.301 997.97
(73.4) (23.0) (62.274) (997.54)
75 23.9 62.261 997.32
80 26.7 62.216 996.59
85 29.4 62.166 995.83
8.7. Calculate the volume, V (1), of the measure. Alternatively, calculate the factor, F (2),
for the measure.
_ B-C
V= (1)
_ D
F= o c (2)
Where:

\Y; = Volume of the measure, ft (m®

B = Mass of the water, plate glass and measure, Ib (kg)

C = Mass of the plate glass and measure, Ib (kg)

D =  Density of the water for the measured Ib/ft* (kg/m?), and
F = Factor for the measure, 1/ft3 (1/m®)

Note 5 — For the calculation of bulk density, the volume of the measure in acceptable
metric units should be expressed in cubic meters, or the factor as I/m3. However, for
convenience the size of the measure may be expressed in liters (equal to m%1000).

9. PROCEDURE

9.1 The compact bulk density shall be determined by the rodding procedure for
aggregates with a nominal maximum size of 1 1/2 in (37.5mm) or less.
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Effective Date: April 1, 2012
Revised Date: December 1, 2017

10. RODDING PROCEDURE

10.1 Fill the measure one-third full and level the surface with the fingers. Rod the layer of
aggregate with 25 strokes of the tamping rod evenly distributed over the surface. Fill
the measure two-thirds full and again level and rod as above. Finally, fill the measure
to overflowing and rod again in the manner previously mentioned. Level the surface
of the aggregate with the fingers or a straightedge in such a way that any slight
projections of the larger pieces of the coarse aggregate approximately balance the
larger voids in the surface below the top of the measure. The tamping rod may be
used as a straightedge.

10.2 In rodding the first layer, do not allow the rod to strike the bottom of the measure
forcibly. In rodding the second and third layers, use vigorous effort, but not more
force than to cause the tamping rod to penetrate to the previous layer of aggregate.

Note 6 — In rodding the larger sizes of coarse aggregate, it may not be possible to
penetrate the layer being consolidated, especially with angular aggregates. The
intent of the procedure will be accomplished if vigorous effort is used.

10.3 Determine the mass of the measure plus contents, and the mass of the measure
alone and record the values to the nearest 0.11b (0.05kg).

11. CALCULATION OF RESULTS
| 11.1 Unit Weight — Calculate the unit weight for the rodding procedure as follows:
_ G-T
M= — 3
Or,
M= G-TXF (4)
Where:
M = bulk density of aggregate, Ib/ft3 (kg/m®):;
G = mass of aggregate plus the measure, Ib (kg);
T mass of the measure, Ib (kg);
\% volume of measure, ft3 (m®); and
F = factor for measure, ft3 (m™).
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BULK DENSITY (“UNIT WEIGHT”) AND VOIDS IN COARSE AGGREAGATE

Effective Date: April 1, 2012
Revised Date: December 1, 2017

The bulk density determined by this method is for aggregate in an oven-dry condition.
If the bulk density in terms of saturated surface-dry (SSD) condition is desired, use
the exact procedure in this method, and then calculate the SSD bulk density by the
following formula:

A
Mssp= M[1 + (m)] 5
Where:
Mssp = bulk density in SSD condition, Ib/ft? (kg/m®); and
A = absorption, percent, determined in accordance with ITP 84 or ITP 85.

Void Content — Calculate the void content in the aggregate using the unit weight
determined by the rodding procedure as follows:

, _ 100 [(S x W)-M] (6)
% =
Voids % SxW
Where:
M = bulk density of aggregate, Ib/ft3 (kg/m>);
S = bulk specific gravity (dry basis) as determined in accordance
with ITP 84 or ITP 85; and
w = density of water, 62.3 Ib/ft3 (998 kg/m®).

When more than one size of coarse aggregate is used in IDOT’s mortar-voids design
method for concrete mixtures, the void content is determined from a sample
consisting of the coarse aggregate combination. To perform the calculation, the bulk
specific gravity (dry basis) shall be a weighted average of the coarse aggregate
combination.

Example:
A Aggregate = 2.601 specific gravity / 40% blend

B Aggregate 2.676 specific gravity / 60% blend
Blend Specific Gravity = (2.601 x 0.4) + 2.676 x 0.6) = 2.646
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12. REPORT

12.1. Report the results for unit weight to the nearest 1 Ib/ft3 (1 kg/m3). All rounding shall be
according to ASTM E 29 (lllinois Modified).

12.1.1. Bulk density by rodding,
| 12.2. Report the results for void content to the nearest one percent as follows:
12.2.1. Voids in aggregate compacted by rodding, percent,

| 12.3 Indicate the procedure used.
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ILLINOIS TEST PROCEDURE 27

SIEVE ANALYSIS OF FINE AND COARSE AGGREGATE

Effective Date: March 1, 2013
Revised Date: December 1, 2017

SCOPE

This procedure covers the determination of the particle size distribution of fine
and coarse aggregates by sieving.

Some specifications for aggregates, which reference this method, contain
grading requirements including both coarse and fine fractions. Instructions are
included for sieve analysis of such aggregates.

The values stated in Sl units are to be regarded as the standard. The values
in parentheses are provided for information purposes only.

This standard does not purport to address all of the safety concerns, if any,
associated with its use. It is the responsibility of the user of this procedure to
establish appropriate safety and health practices and determine the
applicability of regulatory limitations prior to use.

REFERENCED DOCUMENTS
lllinois Test Procedures (ITP):

e ITP 2, Sampling of Aggregates

e ITP 11, Materials Finer Than No. 200 (75um) Sieve in Mineral
Aggregates by Washing

e ITP 248, Reducing Samples of Aggregate to Testing Size

lllinois Specifications:

¢ lllinois Specification 201, Aggregate Gradation Sample Size Table
AASHTO Standards:

e M 231, Weighing Devices Used in the Testing of Materials
ASTM Standards:

e C 125, Standard Terminology Relating to Concrete and Concrete
Aggregates
e E 11, Woven Wire Test Sieve Cloth and Test Sieves
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SIEVE ANALYSIS OF FINE AND COARSE AGGREGATE

Effective Date: March 1, 2013
Revised Date: December 1, 2017

e E 29 (lllinois Modified), Using Significant Digits in Test Data to
Determine Conformance with Specifications

TERMINOLOGY

Definitions — For definitions of terms used in this standard, refer to ASTM C
125.

SUMMARY OF METHOD

A sample of dry aggregate of known mass is separated through a series of
sieves of progressively smaller openings for determination of particle size
distribution.

SIGNIFICANCE AND USE

This procedure is used primarily to determine the grading of materials
proposed for use as aggregates or being used as aggregates. The results are
used to determine compliance of the particle size distribution with applicable
specification requirements and to provide necessary data for control of the
production of various aggregate products and mixtures containing aggregates.
The data may also be useful in developing relationships concerning porosity
and packing.

Accurate determination of material finer than the No. 200 (75um) sieve cannot
be achieved by used of this method alone. ITP 11 for material finer than the
No. 200 (75um) sieve by washing should be employed.

APPARATUS

Balance — The balance shall have sufficient capacity, be readable to 0.1
percent of the sample mass, or better, and conform to the requirements of
AASHTO M 231.

Sieves — The sieve cloth shall be mounted on substantial frames constructed
in a manner that will prevent loss of material during sieving. The sieve cloth
and standard sieve frames shall conform to the requirements of ASTM E 11.
Nonstandard sieve frames shall conform to requirements of ASTM E 11 as
applicable.
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SIEVE ANALYSIS OF FINE AND COARSE AGGREGATE

Effective Date: March 1, 2013
Revised Date: December 1, 2017

When running Coarse Aggregate samples 12in (305mm) are required, if
running Fine Aggregate samples 12in (305mm) or 8in (203mm) sieves are
acceptable.

Mechanical Sieve Shaker — A mechanical sieving device shall create motion of
the sieves to cause the particles to bounce, tumble, or otherwise turn so as
the present different orientations to the sieving surface. The sieving action
shall be such that the criterion for adequacy of sieving described in Section
8.4 is met.

Oven — An oven of sufficient size, capable of maintaining a uniform
temperature of 230+9°F (110+5°C). The oven shall be specifically designed
for drying. In addition, a gas burner or electric hot plate may be used.
Microwave ovens are not permitted for drying aggregate gradation samples.

In addition, a gas burner or electric hot plate may be used. Microwave ovens
are not permitted for drying aggregate gradation samples.

SAMPLING

Field samples of aggregate shall be taken according to ITP 2. The field
sample size shall meet the minimum requirements in the lllinois Specification
201.

Field samples of aggregate shall be reduced to test sample size before testing
according to ITP 248.

Test sample size for gradation samples shall meet the minimum requirements
in the lllinois Specification 201.

In the event that the amount of material finer than No. 200 (75um) sieve is to
be determined by ITP 11, proceed as follows: use the procedure described in
Section 7.3.1 or 7.3.2, whichever is applicable.

Use the same test sample for testing by ITP 11 and by this method. First test
the sample according to ITP 11 through the final drying operation, and then
dry-sieve the sample as stipulated in Sections 8.2 through 8.6 of this method.

If the test sample is not to be tested by ITP 11, follow Section 8, “Procedure.”
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PROCEDURE

If the test sample has not been subject to testing by ITP 11, the test sample
shall be dried back to constant mass in an oven specifically designed for
drying, set at and capable of maintaining a uniform temperature of 230+9°F
(1104£5°C) . Constant mass is defined as the sample mass at which there has
not been more than a 0.5 gram mass loss during an additional 1 hour of
drying. This should be verified occasionally.

The sample may also be dried to constant mass in a pan on an electric hot
plate or gas burner. The technician shall continually attend the sample when
drying on the electric hot plate or gas burner. Microwave ovens are not
permitted for drying gradation samples.

The electric hot plate or gas burner should be operated on a low-as-needed
heat to prevent popping, crackling, and/or sizzling noise from the aggregate
during drying. If these noises occur, the heat must be turned down and/or the
sample must be constantly stirred during drying to prevent potential aggregate
particle breakdown.

After the test sample has been dried to constant mass and cooled down to
room temperature, the sample shall have its mass determined to the nearest 1
gram for coarse aggregate and to the nearest 0.1 gram for fine aggregate. All
balances or scales shall be tared before being used for determination of mass
required by this test procedure. This procedure provides the “Total Dry Mass,
g (TDM) of the original test sample. When testing Recycled Asphalt
Pavement (RAP) samples shall be air dried to a constant mass.

A nested set of sieves (8 inch [203mm] or 12 inch [305mm]) shall be gathered
and stacked. As the sieves are being stacked, they should be inspected for
cracks, breaks, or any other problem which would exclude their continued use.
The size of the sieves used shall conform to the gradation specifications of the
aggregate tested. The No. 200 (75um) sieve is required to be part of all
nested sets when running a gradation test. It is also required that 8 inch
(203mm) and 12 inch (305mm) round sieves use additional cutter sieves
beyond the specified gradation sieves for all coarse aggregate gradations.
Some cutter sieves may be required for fine aggregate gradations if
overloading of individual sieves occurs. Gradations CA/CM 7 and 11 require
the 5/8 inch (16.0mm), 3/8 inch (9.5mm), and 1/4 inch (6.3mm) sieves as
cutter sieves, while the gradations CA/CM 13, 14, and 16 require the 1/4 inch
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(6.3mm) and the No. 8 (2.38mm) sieves. Cutter sieves for other gradations
can be found in lllinois Specification 201.

The sample shall then be introduced into the nested set of sieves and placed
in a mechanical shaker. The shaker shall impart a vertical, or lateral and
vertical, motion to the nested set. This causes the aggregate particles to
bounce and turn so as to present different particle orientations to the sieves.
This allows every chance for the particle to pass a certain sized sieve.

The shaker shall be run for 7 minutes, controlled by an automatic shut-off
timer. Seven (7) minutes of shaking shall be considered the standard unless
reduced shaker efficiency can be demonstrated through finish hand-shaking
as described in Section 8.4. Shaking time shall be increased if necessary to
comply with the finish hand-shaking procedure in Section 8.4. Shaking time
shall not exceed 10 minutes.

Extreme care shall be taken not to overload individual sieves or even
approach the overload limits. An overload is defined as several layers of
particles, one on top of the other, which do not permit the top layers of
particles access to the sieve openings. Sample results which show
overloading or a borderline situation are immediately suspect. If samples
continually overload a sieve or sieves, then future samples shall be run in the
appropriate number of portions to prevent overloading, or additional cutter
sieves shall be added to the nested set to correct the problem.

After mechanical shaking, all sieves shall be finished off by hand-shaking.
When hand-shaking, the largest sieve that contains material shall be removed
from the stack, visually inspected for overload, and inverted over an empty
pan. While inverted, all particles shall be cleaned from the sieve. The
material shall then be placed back on the same sieve and hand-shaken over
an empty pan. Any amount of material that is considered to be an overload or
to be approaching an overload shall be hand-shaken in a least two
increments. Any appreciable amount of particles passing a sieve may indicate
poor mechanical shaking or overloading. The finish hand-shaking described
in the following paragraph shall then be initiated.

Continue sieving for a sufficient period and in such manner that, after
completion, not more than 0.5 percent by mass of the total sample passes any
sieve during 1 minute of continuous hand sieving performed as follows: Hold
the individual sieve, provided with a snug-fitting pan and cover, in a slightly
inclined position in one hand. Strike the side of the sieve sharply and with an
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upward motion against the heel of the other hand at a rate of about 150 times
per minute, turn the sieve about one-sixth of a revolution at intervals of about
25 strokes. In determining sufficiency of sieving for sizes larger than No. 4
(4.75mm) sieve, limit the material on the sieve to a single layer of particles. If
the size of the mounted testing sieves makes the described sieving motion
impractical, use 8 inch (203mm) diameter sieves to verify the sufficiency of
sieving.

After hand-shaking, material shall be removed from the sieve. Particles shall
not be forced through the sieves. The sieve shall be inverted and lightly
tapped on the sides to facilitate removal for weighing. A dowel rod or putty
knife may be used to gently remove wedged particles from all sieves down
through the No. 10 (2.00mm). A soft brass-wired brush shall be used on the
No. 16 (1.18mm) through the No. 40 (425um) sieve. A soft china brush shall
be used on the No. 50 (300pum) through the No. 200 (75um) sieve. Any
material that passed the sieve during hand-shaking shall be placed on the
next smaller sieve. After use, all sieves shall be inspected for cracks, breaks,
or any other problem which would exclude their continued use

Note: The dowel rod can be made of any material that will not deposit foreign
material into the test sample or cause damage to the sieves during the
removal of wedged patrticles.

After hand-shaking and cleaning, the material retained on each sieve shall
have its mass determined and the mass recorded. All determination of mass
shall start with the largest sieve in the nested set and proceed down to the
pan. Determination of mass shall be to the nearest 1 gram for coarse
aggregate and to the nearest 0.1 gram for fine aggregate. The total mass of
the material after sieving should check closely with original mass of samples
placed on the sieves. If the amounts differ by more than 0.3 percent, based
on the original dry sample mass, the results should not be used for
acceptance purposes.

CALCULATION
Calculation of test results shall follow the procedure described below:

Calculated the “Cumulative Mass Retained” for each sieve by adding its
“Individual Mass Retained” and the “Individual Mass Retained” for each larger
sieve in the nested set of sieves. Record the “Cumulative Mass Retained”.
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Calculated the “Cumulative Percent Retained” for each sieve by using the
following formula and record it by rounding to the nearest 0.1 percent:

Cumulative % Retained = <4 x 100
TDM

where CMR = Cumulative Mass Retained
and TDM = Total Dry Mass

Calculated the percent passing each sieve by using the following formula:
% = 100 — Cumulative % Retained
These results shall be recorded to the nearest 0.1 percent.

9.2 Calculate the fineness modulus, when required, by adding the total
percentages of material in the sample that is coarser than each of the
following sieves (cumulative percentages retained), and dividing the sum by
100; No. 100 (150um), No. 50 (300um), No. 30 (600um), No. 16 (1.18mm),
No. 8 (2.36mm), No. 4 (4.75mm), 3/8 in. (9.5mm), 3/4 in. (19.0mm), 1 1/2 in.
(37.5mm), and larger, increasing the ratio of 2 to 1.

10 REPORT

10.1 Depending upon the form of the specifications for used of the material under
test, the report shall include one of the following:

10.1.1  Total percentage of material passing each sieve, or
10.1.2  Total percentage of material retained on each sieve, or
10.1.3  Percentage of material retained between consecutive sieves.

10.2 All percent passing results except the washed minus No. 200 (75um) and
minus No. 200 (75um) shall be reported on the gradation form as whole
numbers. The washed minus No. 200 (75um) and minus No. 200 (75um)
results shall be reported to the nearest 0.1 percent. lllinois Department of
Transportation (IDOT) gradation forms or forms approved by IDOT shall be
used. These forms shall be competed with all required information.

10.3 Rounding shall be according to ASTM E 29 (lllinois Modified).
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10.4 For all sieves that are considered overloaded and split in more than one
increment. An “S” next to the sieve must be notated on the worksheet.

11 COMPARISON PROCEDURE

111 All comparison testing shall be conducted in accordance with the most current
version of the lllinois Department of Transportation Manual of Test Procedures
for Materials (Appendix A7).
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ILLINOIS TEST PROCEDURE 84

SPECIFIC GRAVITY AND ABSORPTION OF
FINE AGGREGATE

Effective: April 1, 2012
Revised Date: December 1, 2017

SCOPE

This procedure covers the determination of bulk and apparent specific gravity,
and absorption of fine aggregates

This method determines (after 15 to 19 hours in water) the bulk specific gravity
and the apparent specific gravity, the bulk specific gravity on the basis of mass
of saturated surface-dry aggregate, and the absorption.

The values stated are in Sl units are to be regarded as the standard.

This standard does not purport to address all of the safety concerns, if any,
associated with its use. It is the responsibility of the user of this procedure to
establish appropriate safety and health practices and determine the
applicability of regulatory limitations prior to use.

Gradations FA/FM 22 and FA/FM 04 shall be conducted in accordance with
ITP 85.

REFERENCED DOCUMENTS
lllinois Test Procedures (ITP):

o ITP 2, Sampling of Aggregates

o ITP 19, bulk Density (“Unit Weight”) and Voids in Aggregate

e ITP 85, Specific Gravity and Absorption of Coarse Aggregate

e ITP 248, Reducing Samples of Aggregate to Testing Size

o ITP 255, Total Evaporable Moisture Content of Aggregate by Drying

lllinois Specifications:
¢ lllinois Specification 201, Aggregate Gradation Sample Size Table
AASHTO Standards:

e M 231, Weighing Devices Used in the Testing of Materials
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FINE AGGREGATE
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ASTM Standards:

o E 29 (lllinois Modified), Using Significant Digits in Test Data to Determine
Conformance with Specifications

TERMINOLOGY
Definitions:

Absorption — the increase in the mass of aggregate due to water in the pores
of the material, but not including water adhering to the outside surface of the
particles, expressed as a percentage of the dry mass. The aggregate is
considered “dry” when it has been maintained at a temperature of 230+9°F
(110+5°C) for sufficient time to remove all uncombined water by reaching a
constant mass.

Specific Gravity — the ratio of the mass (or weight in air) of a unit volume of a
material to the mass of the same volume of gas-free distilled water at stated
temperatures. Values are dimensionless.

Apparent Specific Gravity — the ratio of the weight in air of a unit volume of the
impermeable portion of aggregate at a stated temperature to the weight in air
of an equal volume of gas-free distilled water at a stated temperature.

Bulk Specific Gravity — the ratio of the weight in air of a unit volume of
aggregate (including the permeable and impermeable voids in the particles,
but not including the voids between particles) at a stated temperature to the
weight in air of an equal volume of gas-free distilled water at a stated
temperature.

Bulk Specific Gravity (SSD) — the ratio of the mass in air of a unit volume of
aggregate, including the mass of water within the voids filled to the extent
achieved by submerging in water for approximately 15 to 19 hours (but not
including the voids between particles) at a stated temperature, compared to
the weight in air of an equal volume of gas-free distilled water at a stated
temperature.
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SIGNIFANCE AND USE

Bulk specific gravity is the characteristic generally used for calculation of the
volume occupied by the aggregate in various mixtures containing aggregate
including portland cement concrete, bituminous concrete, and other mixtures
that are proportioned or analyzed on an absolute volume basis. Bulk specific
gravity is also used in the computation of voids in aggregate in ITP 19. Bulk
specific gravity determined on the saturated surface-dry basis is used if the
aggregate is wet, that is, if its absorption has been satisfied. Conversely, the
bulk specific gravity determined on the oven-dry basis is used for
computations when the aggregate is dry or assumed to be dry.

Apparent specific gravity pertains to the relative density of the solid material
making up the constituent particles not including the pore space within the
particles that is accessible to water. This value is not widely used in
construction aggregate technology.

Absorption values are used to calculate the change in the mass of an
aggregate due to water absorbed in the pore spaces within the constituent
particles, compared to the dry condition, when it is deemed that the aggregate
has been in contact with water long enough to satisfy most of the absorption
potential. The laboratory standard for absorption is that obtained after
submerging dry aggregate for approximately 15 hours in water. Aggregates
mined from below the water table may have a higher absorption when used, if
not allowed to dry. Conversely, some aggregates when used may contain an
amount of absorbed moisture less than the 15 to 19 hours soaked condition;
For an aggregate that has been in contact with water and that has free
moisture on the particle surfaces, the percentage of free moisture can be
determined by deducting the absorption from the total moisture content
determined by ITP 255 by drying.

APPARATUS

Balance — The balance shall have sufficient capacity, be readable to 0.1
percent of the sample mass, or better, and conform to the requirements of
AASHTO M 231.
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Sample Container — A solid bucket of approximately equal breadth and
heights with a capacity of approximately 366 in> (6000 cm) ®shall be used.
The bucket shall be constructed in a way to prevent the trapping of air when
the container is submerged.

Mold — A metal mold in the form of a frustum of a cone with dimensions as
follows: 1.57+0.12in. (40+3mm) inside diameter at the top 3.54+0.12in.
(90+3mm) inside diameter at the bottom, and 2.95+0.12in. (75£3mm) in
height, with the metal having a minimum thickness of 0.03in. (0.8mm).

Tamper — A metal tamper having a mass of 340+15g and having a flat circular
tamping face 0.98+0.12in. (25£3mm) in diameter.

Oven — An oven of sufficient size, capable of maintaining a uniform
temperature of 230+9°F (110+5°C). The oven shall be specifically designed
for drying. No other heat source for drying is permitted.

Water Tank — A watertight tank into which the sample and container are
placed for complete immersion while suspended below the balance, equipped
with an overflow outlet for maintaining a constant water level.

Suspended Apparatus — A nonabsorbent line of material (wire, fishing line,
etc.) that suspends the sample container such that the entire handle of the
sample container is below the surface of the water.

SAMPLING

Field samples of fine aggregate shall be taken according to ITP 2. Field
sample size shall meet the minimum requirements in the lllinois Specification
201.

PREPARATION OF TEST SPECIMEN

Obtain a test sample of approximately 4000 grams of fine aggregate from the
field sample by procedures described in ITP 248.

The sample shall not be dried. Cover the sample with water and permit to
stand 15 to 19 hours.
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Decant excess water with care to avoid loss of fines, spread the sample on a
flat, nonabsorbent surface exposed to a gentle current (lowest setting if using
a fan) of air, and stir frequently to assure uniform drying. No mechanical aids
shall be used. Hand-stirring or diagonally lifting a nonabsorbent sheet corner-
to-corner may be used. Care shall be exercised not to lose any of the test
sample. As the material begins to dry sufficiently, it may be necessary to work
it with the hands in a rubbing motion to break up any conglomerations, lumps,
or balls of material that develop. Follow the procedure in Section 7.2.1 to
determine whether or not surface moisture is present on the fine aggregate
particles. The first trial of the cone test shall be made with some surface water
in the specimen. This first trial shall be performed every time, even on
samples that have been dried past saturated surface-dry condition and
remoistened. Continue drying with constant stirring, and if necessary, work the
material with a hand-rubbing motion, and test at frequent intervals until the test
indicates that the specimen has reached a surface-dry condition.

Place the mold firmly on a smooth, nonabsorbent surface with the large
diameter down. Place a portion of the partially dried fine aggregate loosely in
the mold by filling until overflow occurs. Hold the mold down tightly and
remove any loose fine aggregate from around the base of the mold. Lightly
tamp the fine aggregate into the mold with 25 light drops of the tamper. Each
drop should start about 0.2in. (5mm) above the top surface of the fine
aggregate. Permit the tamper to fall freely under gravitational attraction on
each drop. Adjust the starting height to the new surface elevation after each
drop and distribute the drops over the surface. Lift the mold vertically. Access
the results using the following criteria:

If surface moisture is still present, the fine aggregate will retain the molded
shape. See Fig. 1.
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Figure 1
7.2.1.2 If the first trial of the surface moigture test indicates that moisture is not
present on the surface, it has been dried past the saturated surface-dry
condition. In this case, thoroughly remoisten the fine aggregate and permit
the specimen to stand in a covered container for a minimum of 30 minutes.
Then resume the process of drying and testing at frequent intervals for the
onset of the surface-dry condition. See Fig. 2.

Fiure 2

7.2.1.3 For rounded and crushed natural sands, surface dry condition is reached
when all the material on the sides slumps off leaving a nickel-sized plateau in

the middle. See Fig. 3.
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Figure 3
7.2.1.4  For all other manufactured sands, surface dry condition is reached when at

least ¥4 of a side of the molded cone shape slumps off. See Fig. 4.

Figure 4
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PROCEDURE
Make and record all mass determinations to 0.1g.

Obtain two 1000.0 gram test samples from the saturated surface-dry fine
aggregate. This mass is the “Wet Mass.”

Immediately introduce one of the test samples into the sample container and
determine its mass in water at 73.4+3°F (23.0+£1.7°C) using the specified
balance or scale. Take care to remove all entrapped air before weighing by
agitating the test sample. Let the fines settle out before submerging. Discard
sample after determining its mass in water. This determination of mass
establishes the “Submerged Mass.”

Dry the second 1000.0 gram sample immediately to constant mass in the
specified oven at 230£9°F (110+5°C). After the test sample has been dried to
constant mass and cooled to room temperature; determine the mass to the
nearest 0.1 gram. Constant mass is defined as the sample mass at which
there has not been more than a 0.5 gram mass loss during an additional 1
hour of drying. This should be verified occasionally. This determination of
mass establishes the “Oven-Dry Mass.”

BULK SPECIFIC GRAVITY
9.1 BULK SPECIFIC GRAVITY (OVEN-DRY)

Calculate the bulk specific gravity, as follows:

Bulk __A
ulle sp gr = g

Where: A = oven-dry mass, g,
B = wetmass, g,
and C = submerged mass, g.
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10 BULK SPECIFIC GRAVITY (SATURATED SURFACE-DRY BASIS)
10.1 BULK SPECIFIC GRAVITY (SATURATED SURFACE-DRY BASIS)

Calculate the bulk specific gravity, on the basis of weight of saturated surface-
dry aggregate as follows:

B
Bulk sp gr (saturated surface — dry) = B_c

Where: B = wet mass, g,
and C = submerged mass, g.

11 APPARENT SPECIFIC GRAVITY
111 APPARENT SPECIFIC GRAVITY

Calculate the apparent specific gravity, as follows:

A
A t =—
pparent sp gr A_C
Where: A = oven-dry mass, g,
and C = submerged mass, g.
12 ABSORPTION

12.1 ABSORPTION

Calculate the percentage of absorption as follows:

Absorption, percent = ) x 100
Where: A = oven-dry, g,
and B = wetmass,g.
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13 REPORT

13.1 Report all specific gravity results to the nearest 0.001 and all absorption
results to the nearest 0.1 percent.

All rounding shall be according to ASTM E 29 (lllinois Modified).
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SPECIFIC GRAVITY AND ABSORPTION
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Effective Date: April 1, 2012
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SCOPE

This procedure covers the determination of specific gravity and absorption of coarse
aggregate. The specific gravity may be expressed as bulk specific gravity, bulk
specific gravity (saturated-surface-dry (SSD)), or apparent specific gravity. The bulk
specific gravity (SSD) and absorption are based on aggregate after 15 to 19 hours
soaking in water. This method is not intended to be used with lightweight aggregates.

The values stated in Sl units are to be regarded as the standard.

This standard does not purport to address all of the safety concerns, if any,
associated with its use. It is the responsibility of the user of this procedure to
establish appropriate safety and health practices and determine the applicability of
regulatory limitations prior to use.

REFERENCED DOCUMENTS

lllinois Test Procedures (ITP):

e ITP 2, Sampling of Aggregates

e |TP 11, Materials Finer Than No. 200 (75um) Sieve in Mineral Aggregates by
Washing

e ITP 19, Bulk Density (“Unit weight”) and Voids in Aggregate

o |TP 248, Reducing Samples of Aggregate to Testing Size

e |TP 255, Total Evaporable Moisture Content of Aggregate by Drying

lllinois Specifications:
¢ lllinois Specification 201, Aggregate Gradation Sample Size Table

AASHTO Standards:
e M 231, Weighing Devices Used in the Testing of Materials

ASTM Standard:

e E 11, Woven Wire Test Sieve Cloth and Test Sieves
o E 29 (lllinois Modified), Using Significant Digits in Test Data to Determine
Conformance with Specifications
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SPECIFIC GRAVITY AND ABSORPTION
OF COARSE AGGREGATE

Effective Date: April 1, 2012
Revised Date: December 1, 2017

TERMINOLOGY
Definitions:

Absorption — the increase in the mass of aggregate due to water in the pores of the
materials but not including water adhering to the outside surface of the particles,
expressed as a percentage of the dry mass. The aggregate is considered “dry” when
it has been maintained at a temperature of 230+9°F (110+ 5°C) for sufficient time to
remove all uncombined water by reaching a constant mass.

Specify Gravity — the ratio of the mass (or weight in air) of a unit volume of a material
to the mass of the same volume of gas-free distilled water at stated temperatures.
Values are dimensionless.

Apparent Specific Gravity —the ratio of the weight in air of a unit volume of the
impermeable portion of aggregate at a stated temperature to the weight in air of an
equal volume of gas-free distilled water at a stated temperature.

Bulk Specific Gravity — the ratio of the weight in air of a unit volume of aggregate
(including the permeable and impermeable voids in the particles, but not including the
voids between particles) at a stated temperature to the weight in air of an equal
volume of gas-free distilled water at a stated temperature.

Bulk Specific Gravity (SSD) — the ratio of the mass in air of a unit volume of
aggregate, including the mass of water within the voids filed to the extent achieved by
submerging in water for approximately 15 to 19 hours (but not including the voids
between particles) at a stated temperature, compared to the weight in air of an equal
volume of gas-free distilled water at a stated temperature.

SIGINIFICANCE AND USE

Bulk specific gravity is the characteristic generally used for calculation of the volume
occupied by the aggregate in various mixtures containing aggregate, including
Portland cement concrete, bituminous concrete, and other mixtures that are
proportioned or analyzed on an absolute volume basis. Bulk specific gravity is also
used in the computation of voids in aggregate in ITP 19. Bulk specific gravity (SSD)
is used if the aggregate is wet, that is, if its absorption has been satisfied.
Conversely, the bulk specific gravity (oven-dry) is used for computations when the
aggregate is dry or assumed to be dry.

Apparent specific gravity pertains to the relative density of the solid material making
up the constituent particles not including the pore space within the particles which is
accessible to water.
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ILLINOIS TEST PROCEDURE 85

SPECIFIC GRAVITY AND ABSORPTION
OF COARSE AGGREGATE

Effective Date: April 1, 2012
Revised Date: December 1, 2017

Absorption values are used to calculate the change in the mass of an aggregate due
to water absorbed in the pore spaces within the constituent particles, compared to the
dry condition, when it is deemed that the aggregate has been in contact with water
long enough to satisfy most of the absorption potential. The laboratory standard for
absorption is that obtained after submerging dry aggregate for approximately 15 to 19
hours in water. Aggregates mined form below the water table may have a higher
absorption when used, if not allowed to dry. Conversely, some aggregates when
used may contain an amount of absorbed moisture less than the 15-hour soaked
condition. For an aggregate that has been in contact with water and that has free
moisture on the particle surfaces, the percentage of free moisture can be determined
by deducting the absorption form the total moisture content determined by ITP 255.

APPARATUS

Balance — The balance shall have sufficient capacity, be readable to 0.1 percent of
the sample mass, or better, and conform to the requirements of AASHTO M 231. For
accurate SSD determination; a metal weigh pan with the capability of showing the
water marks should be utilized.

Sample Container — A solid bucket of approximately equal breadth and height with a
capacity of approximately 366in® (6000cm3), or a wire mesh basket with No. 10
(2.0mm) mesh or smaller, may be used. The bucket/basket shall be constructed in a
way to prevent the trapping of air when the container is submerged.

Water Tank — A watertight tank into which the sample and container are placed for
complete immersion while suspended below the balance equipped with an overflow
outlet for maintaining a constant water level.

Suspended Apparatus — A nonabsorbent line of material (wire, fishing line, etc.) that
suspends the sample container such that the entire handle of the sample container is
below the surface of the water.

Sieves — A No. 8 (2.36mm) sieve, conforming to ASTM E 11.

Oven — An oven of sufficient size, capable of maintaining a uniform temperature of
230+9°F (110+5°C). The oven shall be specifically designed for drying. In addition, a
gas burner or electric hot plate may be used. Microwave ovens are not permitted for
drying aggregate gradation samples.

Weigh Pan- An uncoated Aluminum pan used on a balance that can visually show the
presence of moisture.

SAMPLING

Field samples of coarse aggregate shall be taken according to ITP 2. Field sample
size shall meet the minimum requirements in the Illinois Specification 201.
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ILLINOIS TEST PROCEDURE 85

SPECIFIC GRAVITY AND ABSORPTION
OF COARSE AGGREGATE

Effective Date: April 1, 2012
Revised Date: December 1, 2017

Thoroughly mix the sample of aggregate and reduce it to the approximate quantity
needed using the applicable procedure in ITP 248. Reject all material passing a No.
8 (2.36mm) sieve by dry sieving. When running slag products this method is further
modified to require that all samples be washed and dried prior to testing using ITP 11.

The minimum mass of test sample to be used is given below. When testing
gradations that are too large to fit in the sample container, the sample may be split
into multiple samples. If multiple samples are tested the weights will be combined
prior to calculations.

Gradation Minimum Mass of Test Sample, g
CA/CM 01 9,700-9,800

CA/CM 02 & 03 7,800-8,200

CA/CM 04 & 05 4,800-5,200

CA/CM 06 - 09 3,800-4,200
CA/ICM10-11 2,800-3,200

CA/ICM 12 - 20 1,900-2,100
PROCEDURE

Immerse the aggregate in water at room temperature for period of 15 to 19 hours.

Decant the water off the test sample. Thoroughly wash the sample in cool water to
remove dust or other coatings from the surface. Decant off excess water. Place
sample on large, absorbent cloth. Roll particles with a clean, dry towel until all visible
signs of water are removed. Take care to avoid evaporation of water from aggregate
pores during the operation of saturated surface drying. Once the material is at
surface dry condition (see 7.3), gently introduce the sample to the weigh pan. Do not
agitate the material once in the weigh pan. Determine the mass of all test samples,
while in the saturated surface dry condition, to the nearest 1 gram on a specified
balance or scale.

To check for an accurate saturated surface dry condition, the water streaks in the
weigh pan shall be used. After obtaining the surface dry weight introduce the test
sample into the sample basket/bucket, do not immerse. Tilt the weigh pan so the
bottom of the pan is vertical. Then immediately check the bottom of the weigh pan for
the presence of water spots. The following figures and descriptions shall be used to
access the sample for accurate saturated surface dry condition:

If there are no or very few spots present (see Fig. 1); the sample is too dry and must
be re-soaked for a minimum of 30 minutes. Then resume the process of drying the
test sample to saturated surface dry condition (see 7.2).
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ILLINOIS TEST PROCEDURE 85

SPECIFIC GRAVITY AND ABSORPTION
OF COARSE AGGREGATE

Effective Date: April 1, 2012
Revised Date: December 1, 2017

Figure 1

7.3.2 If there is enough water present for the spots to run or the water to pool at the bottom
of the weigh pan, then the sample is too wet and must be spread back out on the
absorbent cloth and continue drying to obtain the saturated surface dry condition (see

Figures 2 & 3).

Figure 2
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SPECIFIC GRAVITY AND ABSORPTION
OF COARSE AGGREGATE

Effective Date: April 1, 2012
Revised Date: December 1, 2017

Figure 3

7.3.3 Accurate saturated surface dry condition is obtained when the bottom of the weigh
pan has water streaks present but there is no sign of pooled water anywhere (see
Figures 4 & 5).

Figure 4
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ILLINOIS TEST PROCEDURE 85

SPECIFIC GRAVITY AND ABSORPTION
OF COARSE AGGREGATE

Effective Date: April 1, 2012
Revised Date: December 1, 2017

Figure 5

After determining the mass, immediately place the saturated-surface-dry test sample
in the sample container and determine its mass in water at 73+4°F (23.0+ 1.7°C),
having a density of 62+0.1Ib/ft* (997+ 2 kg/m®). Take care to remove all entrapped air
before determining the mass by agitating the container while immersed.

Dry the test sample to a constant mass in a specified oven at a temperature of
230+9°F (110+5°C). After the test sample has been dried to constant mass and
cooled to room temperature; determine the mass to the nearest 1 gram. Constant
mass is defined as the sample mass at which there has not been more than a 0.5
gram mass loss during an additional 1 hour of drying. This should be verified
occasionally.

CALCULATIONS
Specific Gravity:

Bulk Specific Gravity — Calculate the bulk specific gravity, as follows:

Bulk sp gr = A/(B-C) QD
Where:

A = Mass of oven-dry test sample in air, g:

B = Mass of saturated-surface-dry test sample in air, g; and

C = Mass of saturated test sample in water, g.
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ILLINOIS TEST PROCEDURE 85

SPECIFIC GRAVITY AND ABSORPTION
OF COARSE AGGREGATE

Effective Date: April 1, 2012
Revised Date: December 1, 2017

8.1.2 Bulk Specific Gravity (Saturated-Surface-Dry) — Calculate the bulk specific gravity, as

follows:
Bulk sp gr (saturated-surface-dry) = B/(B-C) 2)
8.1.3 Apparent Specific Gravity — Calculate the apparent specific gravity, as follows:
Apparent sp gr = A/(A-C) 3
8.2 Absorption — Calculate the percentage of absorption, as follows:
Absorption, percent = [(B —A)/A] x 100 (4)
9 REPORT
9.1 Report all specific gravities to the nearest 0.001.

All rounding shall be according to ASTM E 29 (lllinois Modified).

9.2 Report the absorption result to the nearest 0.1 percent.
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ILLINOIS TEST PROCEDURE 202

Leachate Determination in Crushed Slag Samples

Effective: May 1, 2007
Revised Date: December 1, 2017

SAMPLING PROCEDURE

The following sampling method shall be used for obtaining samples of air-cooled blast
furnace slag for leachate tests.

Sampling. The material to be shipped should be sampled as the stockpile is being built.
Each sample shall be taken in random increments over each 1500 tons stockpiled.

Obtaining the Sample After the Stockpile Is Built. The sample shall be taken by shovel.
The sample shall be selected randomly from both the exterior and interior of the
stockpile. The producer must use the services of heavy equipment for the excavation of
interior material.

Sample Size and Sample Reduction. The field sample should be 80 to 100lbs. (35 to
45kg) in mass. From this field sample, a test sample of 20 to 25Ibs. (9 to 11kg) shall be
guartered or mechanically split as detailed in Illinois Test Procedure 248.

Sampling Frequency. The sampling frequency shall be a minimum of one sample per
1500 tons of material with a five-sample minimum per stockpile.

Documentation. Stockpile location and test results shall be maintained at the plant and
shall be available to the Illinois Department of Transportation.

SULFUR LEACHATE TEST

The test procedure involves soaking the slag material in water for a specified period of
time and observing the color of the water. A greenish-yellow coloration indicates a
problem. The smell of H,S usually accompanies the observation of colored water.

Required Test Equipment

The following equipment is needed to perform the test:
One 6760z (20L) bucket for soaking the sample

Filter paper for filtering the water

One funnel through which to filter the water

One clear glass container for observing the water

The rock color chart used for color comparisons
(Distributed by the Geological Society of America)
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ILLINOIS TEST PROCEDURE 202

Leachate Determination in Crushed Slag Samples

Effective: May 1, 2007
Revised Date: December 1, 2017

Test Procedure

The test procedure is as follows:

Prepare a test sample of approximately 20 to 25Ibs. (9 to 11kg) from a field sample of
approximately 100Ibs. (45kg).

The test sample should then be rinsed over a No. 4 (4.75mm) sieve to remove any fines
that may be clinging to the larger patrticles. If the material to be tested is a densely
graded material, eliminate this step.

Next, place the test sample in a bucket and fill the bucket with water until the sample is
covered by at least 1/2in. (12.5mm) of water. Allow the sample to soak for 24 hours.

After soaking for 24 hours, thoroughly mix the water and collect a water sample of
approximately 3.380z. (100mL).

Filter the water sample to remove any suspended solids which may interfere with the
color observations.

@) If the color of the filtered water is equal to or darker than the moderate greenish-
yellow color from the rock chart (HUE 10 Y), this material fails.

(b) If the water appears clear, allow the sample to soak another 24 hours and repeat
steps 2.2.4 and 2.2.5. If after 48 hours no color appears, the material is assumed
to have aged long enough to eliminate any leachate problems, and the sample is
acceptable.

NOTE:

This procedure is referenced in IDOT Policy Memorandum "Crushed Slag
Producer Certification and Self-Testing Program".
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ILLINOIS TEST PROCEDURE 248

REDUCING SAMPLES OF AGGREGATE TO
TESTING SIZE

Effective: April 1, 2012
Revised Date: December 1, 2017

SCOPE

This procedure covers the reduction of large samples of aggregate to the appropriate
size for testing, employing techniques that are intended to minimize variations in
measured characteristics between the test samples so selected and the large sample.

The values stated in Sl units are to be regarded as the standard.

This standard does not purport to address all of the safety concerns, if any,
associated with its use. It is the responsibility of the user of this procedure to
establish appropriate safety and health practices and determine the applicability of
regulatory limitations prior to use.

REFERENCED DOCUMENTS
lllinois Test Procedures (ITP):

e ITP 2, Sampling of Aggregates
e ITP 11, Materials Finer Than No. 200 (75um) Sieve in Mineral Aggregates by
Washing

Illinois Specifications:

¢ lllinois Specification 201, Aggregate Gradation Sample Size Table
ASTM Standards:

e C 125, Standard Terminology Relating to Concrete and Concrete Aggregates
TERMINOLOGY

Definitions — the terms used in this standard are defined in ASTM C 125.
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ILLINOIS TEST PROCEDURE 248

REDUCING SAMPLES OF AGGREGATE TO
TESTING SIZE

Effective: April 1, 2012
Revised Date: December 1, 2017

SIGNIFICANCE AND USE

Specifications for aggregates require sampling portions of the material for testing.
Other factors being equal, larger samples will tend to be more representative of the
total supply. The methods described in this standard provide for reducing the large
sample obtained in the field or produced in the laboratory to a convenient size for
conducting a number of tests to describe the material and measure its quality. These
methods are conducted in such a manner that the smaller test sample portion will be
representative of the larger sample and, thus, of the total supply. The individual test
methods provide for minimum masses of material to be tested.

Under certain circumstances, reduction in size of the large sample prior to testing is
not recommended. Substantial differences between the selected test samples
sometimes cannot be avoided, as for example, in the case of an aggregate having
relatively few large-sized particles in the sample. The laws of chance dictate that
these few particles may be unequally distributed among the reduced-size test
samples. Similarly, if the test sample is being examined for certain contaminants
occurring as a few discrete fragments in only small percentages, caution should be
used in interpreting results from the reduced-size test sample. Chance inclusion or
exclusion of only one or two particles in the selected test sample may importantly
influence interpretation of the characteristics of the original sample. In these cases,
the entire original sample should be tested.

Failure to carefully follow the procedures in these methods could result in providing a
non-representative sample to be used in subsequent testing. Selection during
splitting of an exact, predetermined mass for the sample is not permitted.

SELECTION OF METHOD

Fine Aggregate — The preferred splitting method for fine aggregate shall be a fine
aggregate mechanical splitter (Method A). However, quartering (Method B) and
miniature stockpile sampling (Method C) may be used.

If the use of Method B or Method C is desired, and the sample does not have free
moisture on the particle surfaces, the sample may be moistened to achieve this
condition, thoroughly mixed, and then the sample reduction performed.

Note 1 — As a quick approximation of free moisture; the fine aggregate will retain its
shape when molded in the hand, it may be considered to be wetter than saturated-
surface-dry.
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ILLINOIS TEST PROCEDURE 248

REDUCING SAMPLES OF AGGREGATE TO
TESTING SIZE

Effective: April 1, 2012
Revised Date: December 1, 2017

If the use of Method A is desired and the sample has free moisture on the particle
surfaces, the entire sample may be dried to at least the surface-dry condition, using
temperatures that do not exceed those specified for any of the tests contemplated,
and then the sample reduction performed. Alternatively, if the moist sample is very
large, a preliminary split may be made using a mechanical splitter having wide chute
openings 1 1/2in. (37.5mm) or more to reduce the sample to not less than 5000g.
The portion so obtained is then dried, and reduction to test sample size is completed
using Method A.

Coarse Aggregate and Mixtures of Coarse and Fine Aggregate — The required
splitting method for coarse aggregate and mixtures of coarse and fine aggregate shall
be a coarse aggregate mechanical splitter (Method A). However, quartering (Method
B) may be used for coarse aggregate moisture tests to proportion Portland cement
concrete, cement aggregate mixture Il, and controlled low-strength material mixtures.

SAMPLING

Field samples of aggregate shall be taken according to ITP 2. The field sample size
shall meet the minimum requirements in the lllinois Specifications 201.

METHOD A — MECHANICAL SPLITTER

7.

7.1

APPARATUS

Sample Splitter — Sample splitters shall have an even number of equal width chutes,
but not less than a total of eight for coarse aggregate, or 12 for fine aggregate, which
discharge alternatively to each side of the splitter. For coarse aggregate and mixed
aggregate the minimum width of the individual chutes shall be approximately 50
percent larger than the largest particles in the sample to be split (Note 2). For dry fine
aggregate in which the entire sample will pass the 3/8in. (9.5mm) sieve, the minimum
width of the individual chutes shall be at least 50 percent larger than the largest
particles in the sample and the maximum width shall be 3/4in. (19mm). The splitter
shall be equipped with two receptacles to hold the two halves of the sample following
splitting. It shall also be equipped with a hopper or straight-edged pan, which has a
width equal to or slightly less than the overall width of the assembly of chutes, by
which the sample may be fed at a controlled rate to the chutes. The splitter and
accessory equipment shall be so designed that the sample will flow smoothly without
restriction or loss of material (see Figure 1).
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ILLINOIS TEST PROCEDURE 248

REDUCING SAMPLES OF AGGREGATE TO
TESTING SIZE

Effective: April 1, 2012
Revised Date: December 1, 2017

Feed Chute ——

At Least Eight - L
Openings _ | o Rolled Edges

<J— At Least Twelve
! Openings

(b) Small Sample Splitters for Fine Aggregate

Note: (a) may be constructed as either closed or open type. Closed type is preferred.
Figure 1—Sample Splitters (Riffles)

Note 2 — Mechanical splitters are commonly available in sizes adequate for coarse
aggregate having the largest particles not larger than 1 1/2in. (37.5mm).

PROCEDURE

Place the original sample in the hopper or pan and uniformly distribute it from edge to
edge, so that when it is introduced in the chutes, approximately equal amounts will
flow through each chute. The rate at which the sample is introduced shall be such as
to allow free flowing through the chutes into the receptacles below. Reintroduce the
portion of the sample in one of the receptacles into the splitter as many times as
necessary to reduce the sample to the size specified for the intended test. The
portion of the material collected in the other receptacle may be reserved for reduction
in size for other tests.

On the final split, the mass of the two halves (after splitting) shall be within £10
percent of each other. This is determined by adding 10 percent of the mass of the
small split to the mass of the smaller split; the larger split cannot exceed this
calculated mass. If it does, both split halves shall be recombined and split until the
mass comparison requirement is met.
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METHOD B — QUARTERING

9.

9.1

10.

10.1

10.1.1

10.1.2

APPARATUS

Apparatus shall consist of a straight-edge; straight-edged scoop, shovel or trowel; a
broom or brush; and a canvas blanket or tear-resistant tarp approximately 6 by 8ft (2
by 2.5m).

PROCEDURE

Use either the procedure described in Section 10.1.1 or 10.1.2, or a combination of
both.

Mix the material thoroughly on a hard, clean, level surface by turning the entire
sample over four times using the shovel. Each shovel full shall be deposited on top of
the preceding one. This procedure shall be done three times, resulting in the
formation of a small conical pile. Carefully flatten the conical pile to a uniform
thickness and diameter by pressing down the apex with a shovel or trowel so that
each quarter sector of the resulting pile will contain the material originally in it. The
diameter should be approximately four to eight times the thickness. Divide the
flattened mass into four equal quarters with a shovel or trowel and remove two
diagonally opposite quarters, including all fine material, and brush the cleared spaces
clean. The two unused quarters may be set aside for later use or testing, if desired.
Successively mix and quarter the remaining material until the sample is reduced to
the desired size (see Figure 2).

Both halves of the final split shall meet the 10 percent comparison requirement in 8.1
herein.

As an alternative to the procedure in Section 10.1.1, the field sample may be placed
on a canvas blanket. Mixing may be accomplished by the shovel method listed in
10.1.1 herein or by alternately lifting each corner of the canvas and pulling over the
sample diagonally toward the opposite corner. This causes the material to be rolled
and mixed. The material shall then be flattened and divided as required in 10.1.1.
(see Figure 3) Both halves of the final split shall meet the 10 percent comparison
requirement in 8.1 herein.
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&

Cone Sample on Hand
Clean Surface

Mix by Forming
New Cone

Quarter after Flattening Cone

e

-

i

Sample Divided into Quarters

Retain Opposite Quarters
Reject the Other Two Quarters

Figure 2—Quartering on a Hard, Clean, Level Surface

o/

Mix by Rolling on Blanket

Form Cone after Mixing

=

-

Sample Divided into Quarters

Retain Opposite Quarters
Reject the Other Two Quarters

Figure 3—Quartering on a Canvas Blanket or Tear-Resistant Tarp
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ILLINOIS TEST PROCEDURE 248

REDUCING SAMPLES OF AGGREGATE TO
TESTING SIZE

Effective: April 1, 2012
Revised Date: December 1, 2017

METHOD C — MINIATURE STOCKPILE SAMPLING (DAMP FINE AGGREGATE ONLY)
11. APPARATUS

11.1 Apparatus shall consist of a straight-edge; straight-edged scoop, shovel, or trowel for
mixing the aggregate; and either a small thief, small scoop, or spoon for sampling.

12. PROCEDURE
12.1 Mix the material thoroughly on a hard, clean, level surface as required in 10.1.1 or
10.1.2.

The test sample shall be obtained by selecting at least five increments in a random
“X” pattern over the resultant miniature sample pad using a sampling thief, small
scoop, or spoon. A sufficient number of increments shall be obtained to provide a test
sample slightly larger than the minimum test sample size when dried to a constant
mass. (see Figure 4)

For all samples from which a state monitor split will also be obtained, the number of
increments shall be doubled to provide a sample twice the minimum required test
size. This material shall then be dried to constant mass as specified in the current
ITP 11 and split in a fine aggregate mechanical splitter according to Method A —
Mechanical Splitter. Alternately, the material may also be quartered according to
Method B — Quartering.

Both halves of the final split shall meet the 10 percent comparison requirement in 8.1
herein.

e ————————————

Figure 4 — Miniature Stockpile Method on a canvas blanket
or tear resistant tarp.
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ILLINOIS TEST PROCEDURE 255

TOTAL EVAPORABLE MOISTURE CONTENT
OF AGGREGATE BY DRYING

Effective Date: April 1, 2012
Revised Date: December 1, 2017

1 SCOPE

1.1 This test procedure covers the determination of the percentage of evaporable
moisture in a sample of aggregate by drying both surface moisture and moisture in
the pores of the aggregate. Some aggregate may contain water that is chemically
combined with the minerals in the aggregate. Such water is not evaporable and is not
included in the percentage determined by this test method. Aggregate moisture
content may be run on a gradation sample prior to gradation testing or on a separate
test sample.

1.2 The values stated in Sl units are to be regarded as the standard. The values in
parentheses are provided for information only.

1.3 This standard does not purport to address all of the safety concerns, if any,
associated with its use. It is the responsibility of the user of this procedure to
establish appropriate safety and health practices and determine the applicability of
regulatory limitations prior to use.

2 REFERENCED DOCUMENTS
2.1 lllinois Test Procedures (ITP):

o ITP 2, Sampling of Aggregates
e ITP 248, Reducing Samples of Aggregate to Testing Size

2.2 lllinois Specifications:

¢ lllinois Specification 201, Aggregate Gradation Samples Size Table
2.3 AASHTO Standards:

o M 231, Weighing Devices Used in the Testing of Materials
2.4 ASTM Standards:

e C 125, Standard Terminology Relating to Concrete and Concrete Aggregates
o E 29 (lllinois Modified), Using Significant Digits in Test Data to Determine
Conformance with Specifications
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ILLINOIS TEST PROCEDURE 255

TOTAL EVAPORABLE MOISTURE CONTENT
OF AGGREGATE BY DRYING

Effective Date: April 1, 2012
Revised Date: December 1, 2017

TERMINOLOGY

Definitions:

For definitions of terms used in this test method, refer to ASTM C 125.
SIGNIFICANCE AND USE

This test method is sufficiently accurate for usual purposes such as adjusting batch
quantities of ingredients for concrete. It will generally measure the moisture in the
test sample more reliably than the sample can be made to represent the aggregate
supply. Inrare cases where aggregate itself is altered by heat, or where more refined
measurement is required, the test should be conducted using a ventilated, controlled-
temperature oven.

Large particles of coarse aggregate, especially those larger than 2in. (50mm), will
require greater time for the moisture to travel from the interior of the particle to the
surface. The user of this test method should determine by trial if rapid drying
methods provide sufficient accuracy for the intended use when drying large-size
particles.

APPARATUS

Balance — The balance shall have sufficient capacity, be readable to 0.1 percent of
the sample mass, or better, and conform to the requirements of AASHTO M 231.

Source of Heat — A ventilated oven capable of maintaining the temperature
surrounding the sample at 230+9°F (110+5°C). The oven shall be specifically
designed for drying.

Where close control of the temperature is not required (see Section 4.1), other
suitable sources of heat may be used such as an electric or gas hot plate, electric
heat lamps, or a ventilated microwave oven. A microwave oven or an electric or gas
hot plate may be used only when drying a non-gradation test sample.

Sample Container — A container not affected by the heat, and of sufficient volume to
contain the sample without danger of spilling.
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6.1

6.2

7.1

7.2

7.2.1

7.3

ILLINOIS TEST PROCEDURE 255

TOTAL EVAPORABLE MOISTURE CONTENT
OF AGGREGATE BY DRYING

Effective Date: April 1, 2012
Revised Date: December 1, 2017

Note 1 — Except for testing large samples, an ordinary frying pan is suitable for use
with a hot plate, or any shallow flat-bottomed metal pan.

Stirrer — A metal spoon or spatula of convenient size.
SAMPLE

Sampling shall generally be accomplished in accordance with ITP 2, except the field
sample size shall be as stated in lllinois Specification 201.

Field samples of aggregate shall be reduced to test sample size before testing
according to ITP 248.

Test samples shall be stored in sealable, non-absorbing bags or containers prior to
determining mass to start the test.

PROCEDURE

The test sample shall have its mass determined to the nearest 1 gram for coarse
aggregate and to the nearest 0.1 gram for fine aggregate. This procedure provides
the “Original Sample Mass, g” (OSM).

The test sample shall be dried back to constant mass by the selected source of heat
as specified herein.

Caution —When using a microwave oven, occasionally minerals are present in
aggregates that may cause material to overheat and explode. If this occurs, it can
damage the microwave oven. When a gas burner or electric hot plate is used for
drying, the technician shall continually attend the sample. The gas burner or electric
hot plate should be operated on a low-as-needed heat to prevent popping, crackling,
and/or sizzling noise from the aggregate during drying. If these noises occur, the heat
must be turned down and/or the sample must be constantly stirred during drying to
prevent potential aggregate particle breakdown.

Constant mass is defined as the sample mass at which there has not been more than
a 0.5 gram mass loss during an additional 1 hour of drying. This should be verified
occasionally.

After the test sample has been dried to constant mass, the test sample shall have its
mass determined as soon as the pan or container can safely be handled to prevent
additional moisture from being pulled from the air into the aggregate structure.
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7.4

8.1

ILLINOIS TEST PROCEDURE 255

TOTAL EVAPORABLE MOISTURE CONTENT
OF AGGREGATE BY DRYING

Effective Date: April 1, 2012
Revised Date: December 1, 2017

Determine the mass of the test sample to the nearest 1 gram for coarse aggregate
and to the nearest 0.1 gram for fine aggregate. .

This procedure provides the “Total Dry Mass, g” (TDM). The TDM will also be used
for calculation of gradation samples.

CALCULATION
The “Aggregate Moisture Content” shall be determined by using the following formula:
P = 100(OSM — TDM) / TDM

Where:

P Aggregate Moisture Content (%)
OSM = Original Sample Mass, g.

and:
TDM = Dried Sample Mass g.
Results shall be reported as required and in the appropriate plant diary.

Test results shall be rounded to the nearest 0.1 percent. All rounding shall be
according to ASTM E 29 (lllinois Modified)
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[llinois Test Procedure 301
Effective Date: February 1, 2014

Fine Aggregate Moisture Content
by the Flask Method

Reference Test Procedure(s):

1.

2.

lllinois Specification 101, Minimum Requirements for Electronic Balances
AASHTO M 231, Weighing Devices Used in the Testing of Materials

lllinois Test Procedure 2, Sampling of Aggregates

lllinois Test Procedure 84, Specific Gravity and Absorption of Fine Aggregate
lllinois Test Procedure 248, Reducing Samples of Aggregate to Testing Size

ASTM E 29 (lllinois Modified), Standard Practice for Using Significant Digits in Test Data
to Determine Conformance with Specifications

To maintain brevity in the text, the following will apply:
Example: AASHTO M 231 will be designated as “M 231.”

lllinois Test Procedure 2 will be designated as “ITP 2”.
ASTM E 29 (lllinois Modified) will be designated as “ASTM E 29.”

A. FINE AGGREGATE MOISTURE CONTENT

1. GENERAL

This Illinois Test procedure was developed to replace AASHTO T 142, “Surface Moisture

in Fine Aggregate,” which was AASHTO discontinued. The equivalent ASTM

designation is C 70. The test is a convenient procedure for field determination of free

moisture (surface moisture) of fine aggregate, if specific gravity values are known.

The accuracy of the test procedure depends upon accurate information on the bulk
specific gravity of the material in a saturated surface-dry condition.

All rounding shall be according to ASTM E 29.

2. EQUIPMENT

a. Balance — The balance or scale shall conform to M 231 and lllinois Specification 101.

b. Flask — A suitable container or flask, preferably of glass or non-corrosive metal. The
container may be a pycnometer, volumetric flask, graduated volumetric flask, or
other suitable measuring device. The volume of the container shall be from two to
three times the loose volume of the test sample. The container shall be so designed
that it can be filled to the mark, or the volume of its contents read, within 0.5 ml or
less.

December 1, 2017 Manual of Test Procedures for Materials 67


http://www.astm.org/cgi-bin/resolver.cgi?E29
http://www.astm.org/cgi-bin/resolver.cgi?E29
http://www.astm.org/cgi-bin/resolver.cgi?E29
http://www.astm.org/cgi-bin/resolver.cgi?E29

3. PROCEDURE

Select a representative sample of the fine aggregate to be tested for free moisture
content. The sample shall be obtained according to ITP 2 and ITP 248. Protect the
sample from moisture loss until weighing. The test sample shall have a minimum mass
of 200 grams. However, larger test samples will yield more accurate results. If a
Chapman Flask is used, as described in Section 5, then a 500 gram test sample shall be
required.

The free moisture content may be determined either by mass or by volume. In each
case, the test shall be performed at a temperature range of 18 to 29 °C (65 to 85 °F).

a. Determination by Mass—Determine the mass of the container filled with water to the
known volume mark. Before placing the test sample into the container, reduce the
water level to prevent the water from going over the mark when the test sample is
added. Introduce the test sample into the container, and remove entrapped air.
Refill the container to the mark, and determine the mass of the container and test
sample. Calculate the amount of water displaced by the test sample as follows:

Vs =Wc+Ws-W

Where: Vs = Mass of Water Displaced by the Test Sample, nearest 1 gram.

Wc= Mass of Container Filled to the Mark with Water, nearest 1 gram.

Ws= Mass of Aggregate Sample, nearest 1 gram.

W = Mass of Container, Aggregate Sample, and Water Filled to the
Mark, nearest 1 gram.

b. Determination by Volume—Measure a volume of water (ml) sufficient to cover the
test sample, and place in the container. Introduce the test sample into the container,
and remove entrapped air.

When a graduated flask is used, determine the combined volume of the test sample
and the water by direct reading. When a pycnometer or volumetric flask of known
volume is used, fill the container to the known volume mark with an additional
measured volume of water. The flask or pycnometer volume is then equal to the

combined volume of the test sample and water. Calculate the amount of water
displaced by the test sample as follows:

Vs=Vo-V;
Where: Vs = Volume of Water Displaced by the Test Sample, nearest 1 ml.
V, = Combined Volume of the Test Sample and Water, nearest 1 ml.
V1 = Total Volume of Water in the Container Required to Cover the Test
Sample and Bring the Level up to the Known Volume Mark, nearest

1 ml.

Note: 1 ml of water has the mass of 1 gram.
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4. CALCULATION
a. Percentage of Free Moisture in Terms of Saturated Surface-Dry Aggregate
P =[(Vs — Vb) — (Ws — Vs)] x 100
Where:

P = Free Moisture in Terms of Saturated Surface-Dry Fine Aggregate, nearest
0.1 percent.

Vs = Mass of Water Displaced, nearest 1 gram.

Vp = Mass of Test Sample, nearest 1 gram, Divided by the Bulk Specific Gravity
of the Fine Aggregate in a Saturated Surface-Dry Condition, nearest 0.01,
Determined According to ITP 84.

Ws =Mass of Test Sample, nearest 1 gram.

b. Percentage of Free Moisture in Terms of Dry Aggregate with Known Absorption

P —Px(1+i)
b 100

Where:
Pp = Free Moisture in Terms of Dry Fine Aggregate, nearest 0.1 percent.

P = Free Moisture in Terms of Saturated Surface-Dry Fine Aggregate, nearest
0.1 percent.

PA = Absorption of the Fine Aggregate, nearest 0.1 percent, Determined
According to ITP 84.

Total moisture content, on a dry aggregate basis, is the sum of the free moisture, Pp,
and the absorption, Pa.
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5. FINE AGGREGATE MOISTURE CONTENT BY THE FLASK METHOD

The Chapman Flask is graduated as discussed in Section 3b. The Chapman Flask can
be used to determine the percent of free moisture (surface moisture) of fine aggregate.

For example, assume a fine aggregate with a known saturated surface-dry specific
gravity (Gs) of 2.62. The Chapman Flask is filled with water to the 200 ml line, which is
located between the two bulbs of the flask. A 500 gram test sample of fine aggregate is
then poured into the flask, and agitated to remove any entrapped air. The flask is then
placed on a level surface, and the water level is read on the neck of the flask. For this
example, assume a final reading (V) of 400 ml. The percent free moisture, P, is
calculated to the nearest 0.1 percent as follows:

\ —200—\,22)0
P=| ————5 |x100
700-V

400 -200 - 00

P= 2:62 1,100
700 - 400

P = 3.1 percent

The percent of free moisture can also be determined from the following tables using the
above formula. Using the values from the previous example, enter the table at the final
reading from the flask (e.g. V = 400 ml), read horizontally to the specific gravity column
desired (e.g. Gs = 2.62), and read the percent moisture directly as 3.1 percent.
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FORMULA USED: PERCENT FREE MOISTURE, P = T\/GS %100

PERCENT FREE MOISTURE, P: CHAPMAN FLASK METHOD FOR 500 GRAM TEST SAMPLE

READING Gs Gs Gs Gs Gs Gs Gs Gs Gs Gs Gs Gs Gs
FROM
FLASK 2.70 2.69 2.68 2.67 2.66 2.65 2.64 2.63 2.62 2.61 2.60 2.59 2.58
391 1.9 1.7 1.4 1.2 1.0 0.8 0.5 0.3 0.1 0.0 0.0 0.0 0.0
392 2.2 2.0 1.8 15 13 11 0.8 0.6 0.4 0.1 0.0 0.0 0.0
393 2.5 2.3 2.1 1.9 1.6 1.4 1.2 0.9 0.7 0.5 0.2 0.0 0.0
394 29 2.7 24 2.2 2.0 1.7 15 13 1.0 0.8 0.6 0.3 0.0
395 3.2 3.0 2.8 2.5 2.3 2.1 1.8 1.6 1.4 11 0.9 0.6 0.4
396 3.6 3.3 3.1 2.9 2.6 2.4 2.2 1.9 1.7 15 1.2 1.0 0.7
397 3.9 3.7 3.4 3.2 3.0 2.7 2.5 2.3 2.0 1.8 15 1.3 11
398 4.2 4.0 3.8 3.5 3.3 3.1 2.8 2.6 2.4 2.1 1.9 1.6 1.4
399 4.6 4.4 4.1 3.9 3.7 3.4 3.2 3.0 2.7 2.5 2.2 2.0 1.7
400 4.9 4.7 4.5 4.2 4.0 3.8 3.3 3.3 3.1 2.8 2.6 2.3 2.1
401 5.3 5.1 4.8 4.6 4.4 4.1 3.7 3.7 3.4 3.2 2.9 2.7 2.4
402 5.6 54 5.2 4.9 4.7 4.5 4.0 4.0 3.7 3.5 3.3 3.0 2.8
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FORMULA USED: PERCENT FREE MOISTURE, P = T\/GS x100

PERCENT FREE MOISTURE, P: CHAPMAN FLASK METHOD FOR 500 GRAM TEST SAMPLE

READING  Gs Gs Gs Gs Gs Gs Gs Gs Gs Gs Gs Gs Gs
FROM
FLASK 2.70 2.69 2.68 2.67 2.66 2.65 2.64 2.63 2.62 2.61 2.60 2.59 2.58

403 6.0 5.8 5.5 5.3 51 4.8 4.6 4.3 4.1 3.8 3.6 3.4 3.1
404 6.4 6.1 5.9 5.7 54 5.0 4.9 4.7 4.4 4.2 4.0 3.7 3.5
405 6.7 6.5 6.2 6.0 5.8 5.5 53 51 4.8 4.6 4.3 4.1 3.8
406 7.1 6.8 6.6 6.4 6.1 5.9 5.6 54 5.2 4.9 4.7 4.4 4.1
407 7.4 7.2 7.0 6.7 6.5 6.3 6.0 5.8 5.5 5.3 5.0 4.8 4.5
408 7.8 7.6 7.3 7.1 6.9 6.6 6.4 6.1 5.9 5.6 5.4 5.1 4.9
409 8.2 7.9 7.7 7.5 7.2 7.0 6.7 6.5 6.2 6.0 5.7 5.5 52
410 8.6 8.3 8.1 7.8 7.6 7.4 7.1 6.9 6.6 6.4 6.1 5.8 5.6
411 8.9 8.7 8.4 8.2 8.0 7.7 7.5 7.2 7.0 6.7 6.5 6.2 6.0
412 9.3 9.1 8.8 8.6 8.3 8.1 7.8 7.6 7.3 7.1 6.8 6.6 6.3
413 9.7 9.4 9.2 9.0 8.7 8.5 8.2 8.0 7.7 7.5 7.2 7.0 6.7
414 7.8 7.6 7.3 7.1

December 1, 2017 Manual of Test Procedures for Materials



Illinois Test Procedure 302
Effective Date: February 1, 2014

Aggregate Specific Gravity and
Moisture Content by the Dunagan Method

Reference Test Procedure(s):

1.

2.

lllinois Specification 101, Minimum Requirements for Electronic Balances
AASHTO M 231, Weighing Devices Used in the Testing of Materials

lllinois Test Procedure 2, Sampling of Aggregates

lllinois Test Procedure 84, Specific Gravity and Absorption of Fine Aggregate
lllinois Test Procedure 85, Specific Gravity and Absorption of Coarse Aggregate
lllinois Test Procedure 248, Reducing Samples of Aggregate to Testing Size

ASTM E 29 (lllinois Modified), Standard Practice for Using Significant Digits in Test Data
to Determine Conformance with Specifications

To maintain brevity in the text, the following will apply:
Example: AASHTO M 231 will be designated as “M 231.”

lllinois Test Procedure 2 will be designated as “ITP 2.”
ASTM E 29 (lllinois Modified) will be designated as “ASTM E 29.”

A. SPECIFIC GRAVITY — DUNAGAN METHOD

1. GENERAL

The specific gravity is determined, as specified by the Department, according to
ITP 84 and ITP 85.

The Dunagan apparatus (specific gravity and moisture determinator) developed by
Professor W.M. Dunagan is used as a convenient method for checking the specific
gravity and moisture content of aggregate in the field.

All rounding shall be according to ASTM E 29.
2. EQUIPMENT

The Dunagan apparatus is a specially designed balance for determining an aggregate
sample’s mass in water and in air. As an alternative to acquiring a Dunagan apparatus
kit, a homemade Dunagan apparatus can be assembled by acquiring the following
equipment:

a. Electronic Balance — The electronic balance shall conform to M 231 and lllinois
Specification 101. The electronic balance shall have a weight below hook.

b. Tank — The tank shall be made of non-corrosive material, and shall have an overflow
spout. The tank shall be of sufficient size for the pail. The pail shall not touch the
bottom or sides of the tank when submerged in the water held by the tank.
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c. Pail — The pail shall be made of non-corrosive material, and shall be of sufficient size
to hold the aggregate sample.

d. Stand — The stand shall be able to support the weighing operation. To allow for the
balance’s weigh below hook, a hole is required in the center of the stand. The stand
shall have sufficient height to easily remove the submerged pail from the tank.

3. PROCEDURE FOR MASS OF AGGREGATE SAMPLE IN WATER
¢ Dunagan Apparatus Kit

The equipment is set up as illustrated in Figure 1. Fill tank “A” with water up to the
overflow spout “B”. The empty pail “C” is immersed in water and suspended from the
balance. Place a clean, dry scoop “D” on the right hand scale pan and adjust the
scales to balance. To perform the initial balance, it may be necessary to add
washers on the left hanger “E” to act as counterweights. Thereafter, the final
adjustment may be performed with the calibration screw on the balance.

Remove the pail from the tank. Partially fill the pail with water taken from the tank,
and slowly pour the sample into the pail. Pouring the sample into the water will
prevent the entrapping of air with the sample. The submerged sample shall be
stirred to dislodge entrapped air. If material clings to the inside of the scoop, place
the scoop in the mouth of the pail and rinse with the water. Then slowly immerse the
pail obliquely into the tank, allowing water to flow slowly over one side of the pail.
This immersion should be done carefully to prevent materiel from washing out of the
pail. Suspend the pail from the end of the left hanger. If necessary, add water to the
tank to bring the water level up to the overflow spout. Permit any excess water to
overflow. Obtain the immersed mass, by placing weights in the scoop and adjusting
the rider.

¢ Homemade Dunagan Apparatus

Fill the tank with water up to the overflow spout. The empty pail is immersed in
water, and suspended from the end of the electronic balance weigh below hook.
Tare the electronic balance.

Remove the pail from the tank. Partially fill the pail with water taken from the tank,
and slowly pour the sample into the pail. Pouring the sample into the water will
prevent the entrapping of air with the sample. The submerged sample shall be
stirred to dislodge entrapped air. If material clings to the inside of the scoop, place
the scoop in the mouth of the pail and rinse with the water. Then slowly immerse the
pail obliquely into the tank, allowing water to flow slowly over one side of the pail.
This immersion should be done carefully to prevent material from washing out of the
pail. Suspend the pail from the end of the electronic balance weigh below hook. If
necessary, add water to the tank to bring the water level up to the overflow spout.
Permit any excess water to overflow. Obtain the immersed mass.
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4. PROCEDURE FOR MASS OF AGGREGATE SAMPLE IN AIR

Dunagan Apparatus Kit — Whole Number Kilograms

The Dunagan apparatus can be used to measure samples in whole number
kilograms. This is convenient when the specified sample size is 1, 2, or 3 kilograms,
as in Sections A.5., A.6., B.2., and B.3. The equipment is set up as illustrated in
Figure 1. Adjust the scales to balance evenly as explained in the first paragraph of
Section A.3 “Dunagan Apparatus Kit.” Place the slotted kilogram weights on the left
hanger, and pour enough material into the scoop to balance the scales.

Dunagan Apparatus Kit — Fractional Kilograms

The Dunagan apparatus can be converted to a balance which measures samples in
fractional kilograms, such as 1.5 kilograms. This is convenient if an electronic
balance is not required by specifications; or if the slotted kilogram weights discussed
in “Dunagan Apparatus Kit — Whole Number Kilograms” are not available.

The equipment is set up as illustrated in Figure 2. Be advised that the pans are not
interchangeable, and should be marked “L” and “S” respectively. “L” designates the
pan for the long stirrup, and “S” is the pan which has been balanced for the short
stirrup.

Place a clean, dry scoop “D” on the left hand scale pan and adjust the scales to
balance evenly. To perform the initial balance, it may be necessary to use a
counterweight constructed from a can and shot. Thereafter, the final adjustment may
be performed with the calibration screw on the balance.

Place the sample in the scoop. Determine the sample mass by placing weights in
the short stirrup pan, and adjusting the rider. The scale can measure to the nearest
0.1 gram.

Homemade Dunagan Apparatus

Determine the sample mass by weighing on top of the electronic balance.

5. COARSE AGGREGATE SPECIFIC GRAVITY

The specific gravity of saturated surface-dry coarse aggregate is determined as follows:

Select a representative sample of the coarse aggregate to be tested. The sample
shall be obtained according to ITP 2 and ITP 248.

Measure approximately 3,000 grams of coarse aggregate sample per Section A.4.
Soak the sample in water for 24 hours. Surface-dry the sample to a saturated
condition according to ITP 85.

Measure a 2,000 gram test sample per Section A.4.

Determine the mass of the immersed test sample to the nearest 1 gram per Section
A.3. This mass will be designated “W” for the test sample.
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e Calculate the saturated surface-dry specific gravity of the coarse aggregate as
follows:

2000
> 2000-W

Or per Figure 3, which is the simpler method to use. To determine Gs from Figure 3:

e Start at a point which corresponds to the immersed mass (submerged weight)
“W” of the test sample.

e Project this point horizontally until it intersects the vertical line of zero free
moisture, and determine the specific gravity, Gs, by interpolation, to the
nearest 0.01.

As an example: Suppose “W” for a 2,000 gram test sample is 1,230 grams.
Projecting this point horizontally to intersect the line of zero free moisture, it is found

that Gg is approximately 2.60.

6. FINE AGGREGATE SPECIFIC GRAVITY

To determine the specific gravity of saturated surface-dry fine aggregate, the test is
identical to coarse aggregate, except as follows:

e After soaking, spread a sample of 2,300 grams or more on a flat surface, and air dry
until the surface moisture has evaporated. Do not heat the sample to speed the
process. The saturated surface-dry condition is reached when the material will roll
freely from a scoop or trowel without sticking.

e Measure a 1,000 gram test sample per Section A.4.

e Calculate the saturated surface-dry specific gravity of the fine aggregate as follows:
1000

5~ 1000 W

Or per Figure 3, which is the simpler method to use.

B. MOISTURE CONTENT DETERMINATION — DUNAGAN METHOD
1. GENERAL

This test will determine whether the aggregate has free moisture or will absorb moisture.
The test is based upon a given sample of material (not in the saturated surface-dry
condition) which will measure, when immersed in water, less or more than a sample of
the same mass of material in the saturated surface-dry condition. This depends upon
whether it contains free moisture or will absorb moisture.
For conducting this test, the equipment is set up as illustrated in Figure 1.

All rounding shall be according to ASTM E 29.
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2. COARSE AGGEGATE MOISTURE CONTENT

To determine the free moisture or absorption of a sample of coarse aggregate, the test is
conducted in the following manner:

e Select a representative sample of the coarse aggregate to be tested. The sample
shall be obtained according to ITP 2 and ITP 248. Protect the sample from moisture
loss until weighing.

o Measure a 2,000 gram test sample, as per Section A.4.

o Determine the mass of the immersed test sample to the nearest 1 gram. The
immersed mass is obtained as per Section A.3., except the test sample shall remain
in the pail for 10 minutes. This mass will be designated “W;” for the test sample.

o If “W1" is less than the “W” determined per Section A.5, the aggregate contains free
moisture; if “W1"” is greater than “W,” the aggregate will absorb moisture. The
percentage of free moisture or absorption is determined by one of the following
formulae:

0.05G, x (W —W,)
G, -1

If W, < W: Free Moisture (percent)

0.05G, x (W —W,)
0.8G, -1

If W, >W: Absorption (percent)

NOTE: Gg is the saturated surface-dry specific gravity of the coarse
aggregate.

The factor, 0.8, is based on the assumption that the sample will become 80%
saturated in 10 minutes.

The simpler method is to use Figure 3 and the immersed mass (submerged weight)
“W1.” To determine the moisture content from Figure 3:

e Start at a point which corresponds to the immersed mass (submerged weight)
“W;" of the test sample.

e Project this point horizontally, until it intersects the line corresponding to the
specific gravity of the aggregate, Gs.

e Project this point of intersection vertically and read the percentage of free
moisture or absorption from the scale, at the bottom of the chart to the
nearest 0.1. The value is interpolated.

As an example: Suppose Gg for the test sample is 2.56, and “W1” is 1,170 grams.

The vertical projection of the point of intersection of the line (representing these
values) shows a free moisture content of approximately 4.0 percent.
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3. FINE AGGREGATE MOISTURE CONTENT

To determine the free moisture or absorption of fine aggregate the test is identical to
coarse aggregate. However, measure a 1,000 gram test sample and use one of the

following formulae:

N[ W
If W, < W: Free Moisture (percent) = 0.1Gg x(W -W,)
G, 1
N[ -W
If W, >W: Absorption (percent) = 0.1G; x(W —W,)
0.8G, 1

NOTE: Gs is the saturated surface-dry specific gravity of the fine
aggregate.

Again, the simpler method is to use Figure 3 for a 1,000 gram test sample.
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Figure 3
Chart for Determining Specific Gravity and Free Moisture or Absorption for either 1000 or 2000

Gram Samples Tested in the Specific Gravity and Moisture Determinator
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lllinois Test Procedure 303
Effective Date: February 1, 2014

Fine or Coarse Aggregate Moisture Content
by Pycnometer Jar Method

Reference Test Procedure(s):

1.

2.

lllinois Specification 101, Minimum Requirements for Electronic Balances
AASHTO M 231, Weighing Devices Used in the Testing of Materials

lllinois Test Procedure 2, Sampling of Aggregates

lllinois Test Procedure 248, Reducing Samples of Aggregate to Testing Size

ASTM E 29 (lllinois Modified), Standard Practice for Using Significant Digits in Test Data
to Determine Conformance with Specifications

To maintain brevity in the text, the following will apply:
Example: AASHTO M 231 will be designated as “M 231."

lllinois Test Procedure 2 will be designated as “ITP 2.”
ASTM E 29 (lllinois Modified) will be designated as “ASTM E 29.”

A. FINE OR COARSE AGGREGATE MOISTURE CONTENT

1. GENERAL

This lllinois Test procedure has been used for many years by District 2 (Dixon), but the
District is uncertain as to the origin of the test. However, this test is similar to a test
procedure used by the lowa Department of Transportation. The test is a convenient
procedure for field determination of free moisture (surface moisture) of fine or coarse
aggregate, if specific gravity values are known.

The accuracy of the test procedure depends upon accurate information on the bulk
specific gravity of the material in a saturated surface-dry condition.

All rounding shall be according to ASTM E 29.

2. EQUIPMENT

a. Balance — The balance or scale shall conform to AASHTO M 231 and Illinois
Specification 101.

b. Pycnometer — A glass jar, gasket, and conical pycnometer top. A 0.946 L (1 qt.) jar

is used for fine aggregate, and a 1.892 L (2 qt.) jar is used for coarse aggregate.
Typically, a canning jar is used.
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c. Funnel — A conical shape utensil which can be of any type of material. The funnel
shall be of sufficient size for placement on top of the glass jar.
3. MATERIALS
a. Potable Water
b. Water Resistant Grease

c. Aggregate Sample

4. PROCEDURE
Select a representative sample of the fine or coarse aggregate to be tested for free
moisture content. The sample shall be obtained according to ITP 2 and ITP 248.
Protect the sample from moisture loss until weighing.

a. Mass of Pycnometer Filled with Water

Apply a light coat of grease to the side of the gasket which will be in contact with
the glass jar.

e Screw the pycnometer top tightly on the glass jar.

¢ Place a mark on the pycnometer top and glass jar to indicate the position of the
tightened top. Always tighten the pycnometer top to this position. If the
pycnometer top is ever tightened beyond the mark on the glass jar, re-mark the
top of the jar.

e Fill the glass jar nearly full of water and screw on the pycnometer top. Finish
filling the pycnometer by pouring water until a bead of water appears above the
top’s opening.

o Wipe off all exterior water on the pycnometer, and then weigh to the nearest
1 gram. Record the value as M.

b. Mass of Aggregate Sample

¢ When testing fine aggregate, measure a 1000 gram test sample.

o When testing coarse aggregate, measure a 2000 gram test sample.
c. Mass of Pycnometer Filled with Water and Aggregate

e Use the funnel to pour the aggregate sample into the glass jar. The jar shall
contain approximately 50 mm (2 in.) of water.

e Fill the glass jar nearly full of water, and screw on the pycnometer top to the

marked position. The water temperature shall be within + 1.7 °C (3 °F) of the
water used for calibrating the pycnometer. Finish filling the pycnometer.
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o Place a finger over the pycnometer top opening, and gently roll and shake the
pycnometer several times to remove entrapped air in the aggregate sample.
When further rolling and shaking brings no more air bubbles to the top, finish
filling the pychometer. The pycnometer is filled when a bead of water appears
above the top’s opening.

o Wipe off all exterior water on the pycnometer, and then weigh to the nearest
1 gram. Record the value as Mp.

5. CALCULATION
a. Mass of Water Displaced by the Aggregate Sample

Vs =M; + Mg — M>
Where:
Vs = Mass of Water Displaced by the Aggregate Sample, nearest 1 gram.

M1 = Mass of Pycnometer Filled with Water, nearest 1 gram.

Ms = Mass of Aggregate Sample (1000 grams for fine aggregate and
2000 grams for coarse aggregate).

M, = Mass of Pycnometer Filled with Water and Aggregate, nearest 1 gram.
b. Moisture Content

Calculate moisture content to the nearest 0.1 percent using the following
equations:

V — (1000 + G,)
1000 -V,

x100

Fine Aggregate Free Moisture (percent) =

V, — (2000 = Gy)
2000 -V,

x100

Coarse Aggregate Free Moisture (percent) =

Where:
Vs = Mass of Water Displaced by the Aggregate Sample, nearest 1 gram.

Gs = Saturated Surface-Dry Specific Gravity of Aggregate, nearest 0.01.
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llinois Department
of Transportation

Date: (mm/dd/yyyy)

Producer No.:

Producer Name:

Aggregate Moisture Worksheet
Pycnometer Jar Method

Location:
Coarse Fine
Aggregate Aggregate
1. Aggregate Specific Gravity at Saturated Surface-Dry (SSD) .......ccccvevvenenen.
2. SAMPIE SIZE, G vereeeiiiiie et 2000 1000

3. Sample Size + SPeCIfiC Gravity ........ceveiieriiiiriie e
Line 2 + Line 1

4.  Mass of pycnometer full of Water, g ......cocvvvvviveieiice e

5. Mass of pycnometer containing sample and water, g .......cccocoeevvevrvevereenenn,

6. Mass of water displaced by SaMPIe, G.....oovevverieniiiiiiiece e
Line2 + Line 4 - Line 5

7. DIFfEIrENCE, G eoeeieiieiiiiiee et e bbb e
Line 6 - Line 3

8. Sample Size minus water displaced, g......ccccevvvrvriviiinieeree e
Line 2 - Line 6

9. Percent Surface MOIStUIe, P, +/- %...c..ccoviiieiiiiiceee e
Line 7 + Line 8 x 100

V. — (2000 )
Coarse Aggregate Surface Moisture, P=|——~——|x100
2000 -V,
v _ (1000
) ) Vs ( %;s)
Fine Aggregate Surface Moisture, P=| ———— |x100
1000 -V,

Where: P s the surface moisture, to the nearest 0.1 %

Vs isthe mass of water displaced by the aggregate sample, to the nearest 1 g
Gs isthe aggregate specific gravity at saturated surface-dry, to the nearest 0.01

BMPR PCCWO02 (03/10/09)
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[llinois Test Procedure 304
Effective Date: March 1, 2003
Revised Date: March 1, 2013

PULL-OFF TEST (SURFACE METHOD)

Reference Test Procedures:

1.

American Concrete Institute Manual of Concrete Practice ACI 503R-93, (Reapproved 1998),
Appendix A (Test Methods).

Virginia Test Method for Testing Epoxy Concrete Overlays for Surface Preparation and Adhesion,
VTM-92.

ASTM C 1583/C 1583M-04, Standard Test Method for Tensile Strength of Concrete Surfaces and the
Bond Strength or Tensile Strength of Concrete Repair and Overlay Materials by Direct Tension (Pull-
off Method)
GENERAL

This test method outlines the procedure for determining the surface preparation quality of an existing
concrete surface that is to be overlaid.

EQUIPMENT

a. Pull-off testing device with sufficient capacity and capable of applying load at the specified rate,
b. Pull-off caps, 50 — 100 mm (2 — 4 inches) in diameter,

c. Ruler or measuring device,

d. Marker for outlining area,

e. Putty knife for cleaning caps,

f.  Small propane torch,

g. Gloves, heat-resistant,

h. Gloves, solvent-resistant.

MATERIALS

a. Rapid-curing epoxy compound with a working (pot) life of 3 to 10 minutes. Pot life is the time
after mixing during which the epoxy retains sufficient workability for proper use.

b. Cleaning solvent.
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4. PROCEDURE

a.

After all cleaning has been performed in preparation for overlay placement, determine test
locations. If random sample locations for testing are required, determine according to the
Department’s “Method for Obtaining Random Samples for Concrete.” Test locations shall be
adjusted a maximum of 0.3 m (12 inches) when they are too close to a joint, parapet, or other
obstruction, or when they are over a patch or other area that has not been mechanically scarified.
The center-to-center distance of adjacent test specimens shall be a minimum of two disk
diameters. If the concrete contains reinforcement, do not test at locations where the concrete
cover is less than 20 mm (34 in.). A cover meter (pachometer) or other methods may be used to
locate reinforcement and verify the concrete cover.

Using a marker, mark a circle at each location using a pull-off cap as a template.

The test area must be thoroughly dry. No additional cleaning or surface preparation should be
performed at the test locations. A small propane torch may be used to dry an area to be tested.
Heating the surface to a temperature exceeding 50° C (120° F) may damage the surface and
result in a lower pull-off strength. Allow the surface to cool to ambient temperature before testing.

Mix the epoxy according to the manufacturer’s instructions. Place a thin layer of epoxy within the
marked area on the deck surface and on the bottom of the cap. Carefully center the cap within
the marked circle. Twist and lightly press the cap to ensure that there are no gaps between the
cap and the epoxy-covered test area. Wipe off excess epoxy around the cap.

Allow the epoxy to set in accordance with the manufacturer’s instructions. As an option when air
temperature is below 15° C (60° F), a small propane torch may be used to heat the top of the cap
for very short intervals. The temperature of the cap should not exceed 50° C (120° F). Allow the
cap to cool to air temperature before testing.

If the area immediately surrounding the cap is subjected to moisture (i.e. rain) after the cap has
been attached to the test area, the area must be allowed to dry before conducting the test.
Moisture can significantly reduce the tensile (pull-off) strength.

Attach the pull-off test equipment to the cap. Follow the manufacturer's instructions. Use a
loading rate of 35 + 14 kPa per second (5 + 2 psi per second).

Determine the mode of failure, according to the following definitions.

Failure of Epoxy — Epoxy pulled away from either the cap or the surface of the concrete.

Failure of Concrete Surface — Failure within 6 mm (% inch) of the top surface of the concrete. At
least 90 percent of the failure surface consists of concrete.

Failure of Underlying Concrete — Failure plane is greater than 6 mm (1/4 inch) below the surface
of the concrete.

If the mode of failure is “Failure of Epoxy” or “Failure of Underlying Concrete,” then repeat the
test at a location at least 0.15 m (6 inch), and not more than 0.6 m (2 feet), from the previous
test. However, if the mode of failure is “Failure of the Epoxy” or “Failure of Underlying Concrete”
and the tensile (pull-off) strength is greater than the specification requirement, repeating the test
iS not necessary.

Record the load at failure in kN (Ibs.).
Measure the diameter of the failed concrete surface at four evenly spaced locations around the

circumference. Average the four measurements and record as the average diameter in
millimeters (inches) to the nearest + 3 mm (+1/8 inch).

December 1, 2017 Manual of Test Procedures for Materials 86



5. CLEANING PROCEDURE FOR PULL-OFF CAPS

a.

After performing a pull-off test, pull-off caps shall be cleaned properly to ensure that epoxy can
bond adequately to their surface. Cap cleaning should be performed in a well ventilated area.

Place the cap on a heat-resistant, non-flammable surface. Verify with the epoxy and equipment
manufacturer that a small propane torch may be used. Using the propane torch, direct the flame
on the concrete/epoxy material to be removed until the epoxy becomes pliable. Use a putty knife
to remove as much of the epoxy and concrete as possible. Warning: The use of a propane
torch to remove the epoxy from the pull-off cap may generate hazardous fumes.

Allow the cap to cool to room temperature (approximately 77° F) or immerse the cap in water.
Clean the cap according to instructions provided by the epoxy manufacturer, using the solvent
they recommend. The following procedure is for when acetone may be used.

Read and follow the label on the acetone container, which provides instructions and cautions.
Read and follow the Material Safety Data Sheet (MSDS) for acetone safety, handling, and
disposal. Warning: Acetone is extremely flammable and vapors are harmful.

Fill a clean metal gallon can with enough acetone to cover the caps.

Place a lid on the container loosely, and protect the container from tipping. Keep the container at
room temperature (approximately 77° F) and in a well ventilated area. Warning: Resident
Engineer’s field office is not appropriate for this step.

Soak the caps for 8-24 hours. The longer the soaking period, the easier the cleaning.

Remove the caps and clean the grooves carefully using a sharp, pointed object.

Once the majority of the epoxy has been removed, take a small amount of acetone and a clean
rag and wipe the surface clean. The acetone will air dry and leave no oily residue.

The acetone can be reused. Discontinue use and properly dispose of the acetone when it
becomes contaminated and no longer cleans effectively.

Store caps in a clean plastic bag or a sealed container.

New pull-off caps will require cleaning with acetone. Even a small amount of oil or residue will
prevent the epoxy from bonding to the cap.

Disclaimer: The cleaning procedure for pull-off caps is provided as an aid for field personnel. In
all cases, field personnel are responsible for contacting the epoxy and equipment manufacturers
to determine the best method for cleaning pull-off caps.
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6. CALCULATIONS

Calculate the tensile (pull-off) strength of the concrete surface as follows, to the nearest 10 kPa (1

psi).

When load (L) is given in kN:

_ L
B

Where: T =tensile strength, kPa
L = load at failure, kN
n=3.1416
D = diameter, meters

When load (L) is given in Ibs.:

or simplified, T=—x1273
D

B L
A

Where: T =tensile strength, psi
L = load at failure, lbs.
n=3.1416
D = diameter, inches

NOTE: 1 psi = 6.897 kPa

7. REPORT

Report the following information:

a.

b.

f.

Date of final cleaning of the concrete surface, and date of pull-off testing,

Type of equipment used for final cleaning of the concrete surface (i.e. shotblasting, high-pressure
water blasting, abrasive blasting).

Length and width of each lot or sublot.
Station location for each random sample test location.

Individual load, average diameter of failed concrete surface, and tensile strength for each
individual test.

Mode of failure.

8. CALIBRATION

The pull-off testing device shall be calibrated on an annual basis according to the manufacturer's
recommended procedure or a procedure approved by the Department. A calibration log shall be
maintained and kept with the equipment.
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Illinois Test Procedure 305
Effective Date: March 1, 2003
Revised Date: March 1, 2013

PULL-OFF TEST (OVERLAY METHOD)

Reference Test Procedure(s):

1. American Concrete Institute Manual of Concrete Practice ACI 503R-93, (Reapproved 1998),
Appendix A (Test Methods).

2. Virginia Test Method for Testing Epoxy Concrete Overlays for Surface Preparation and Adhesion,
VTM-92.

3. ASTM C 1583/C 1583M-04, Standard Test Method for Tensile Strength of Concrete Surfaces and the
Bond Strength or Tensile Strength of Concrete Repair and Overlay Materials by Direct Tension (Pull-
off Method)

1. GENERAL

This test method outlines the procedure for determining the bond strength of a portland cement
concrete or thin polymer overlay.

2. EQUIPMENT

a. Coring equipment,

b.

C.

-

Pull-off testing device with sufficient capacity and capable of applying load at the specified rate,
Pull-off caps, 50 — 100 mm (2 — 4 inches) in diameter,

Wire brush,

Ruler or measuring device,

Marker for outlining area,

Putty knife for cleaning caps,

Small propane torch,

Gloves, heat-resistant,

Gloves, solvent-resistant.

3. MATERIALS

a. Rapid-curing epoxy compound with a working (pot) life of 3 to 10 minutes,

b.

Cleaning solvent.

December 1, 2017 Manual of Test Procedures for Materials 89



4. PROCEDURE

a.

Determine test locations. If random sample locations for testing are required, determine
according to the Department's “Method for Obtaining Random Samples for Concrete.” Test
locations shall be adjusted a maximum of 0.3 m (12 inches) when they are too close to a joint,
parapet, or other obstruction, or when they are over a patch or other area that has not been
mechanically scarified. The center-to-center distance of adjacent test specimens shall be a
minimum of two disk diameters. If the concrete contains reinforcement, do not test at locations
where the concrete cover is less than 20 mm (34 in.). A cover meter (pachometer) or other
methods may be used to locate reinforcement and verify the concrete cover.

Using a marker, mark a circle at each location using a pull-off cap as a template.
Core completely through the overlay and at least 13 mm (1/2 inch) into the underlying concrete.

The top of the intact core must be thoroughly dry. A small propane torch may be used to dry an
area to be tested. Heating the surface to a temperature exceeding 50 °C (120 °F) may damage
the surface and result in a lower pull-off strength. Allow the surface to cool to air temperature
before testing.

Carefully clean the surface of the core with a wire brush to remove any debris or film left from the
coring operations.

Mix the epoxy according to manufacturer’s instructions. Place a thin layer of epoxy on both the
top of the core and the bottom of the cap. Carefully center the cap. Twist and lightly press the
cap to ensure that are no gaps between the cap and the epoxy-covered core. Wipe off excess
epoxy around the cap. Do not allow the epoxy to run down the side of the core into the annular
cut.

Allow the epoxy to set in accordance with the manufacturer’s instructions. As an option when air
temperature is below 15 °C (60 °F), a small propane torch may be used to heat the top of the cap
for very short intervals. The temperature of the cap should not exceed 50 °C (120 °F). Allow the
cap to cool to air temperature before testing.

Attach the pull-off test equipment to the cap. Follow the manufacturer’'s instructions. Use a
loading rate of 35 * 14 kPa per second (5 + 2 psi per second).

Determine the mode of failure, according to the following definitions.

Failure of Epoxy — Epoxy pulled away from either the cap or the surface of the overlay.

Failure of Overlay Surface — Failure within 6 mm (1/4 inch) of the top surface of the overlay.

Failure in Overlay — Failure plane is deeper than 6 mm (1/4 in.) below the top surface of the
overlay and above the bond line between the overlay and underlying concrete.

Failure at Bond Line — Failure plane is at the bond line between the overlay and underlying
concrete. The bottom of the overlay is covered with less than 50 percent (by area) of material
from the underlying concrete.

Failure of Underlying Concrete Surface — Failure plane is just below the bond line. The bottom of
the overlay is covered with at least 50 percent (by area) of material from the underlying concrete.
The layer is less than 6 mm (1/4 inch) thick.

Failure of Underlying Concrete — Failure plane is greater than 6 mm (1/4 inch) below the bond
line.

If the mode of failure is “Failure of Epoxy,” “Failure of Overlay Surface,” “Failure in Overlay,” of
“Failure of Underlying Concrete,” then repeat the test at a location at least 0.15 m (6 inch), and
not more than 0.6 m (2 feet), from the previous test. However, if the mode of failure is “Failure of

December 1, 2017 Manual of Test Procedures for Materials 90



Epoxy,” “Failure of Overlay Surface,” “Failure in Overlay,” or “Failure of Underlying Concrete,” and
the tensile (pull-off) strength is greater than the specification requirement, repeating the test is not
necessary.

Record the load at failure in kN (Ibs.).

Measure the diameter at four evenly spaced locations around the circumference of the core.
Average the four measurements and record as the average diameter in millimeters (inches) to the
nearest

+ 3 mm (x 1/8 inch).

m. Measure the length of the core and record in millimeters (inches) to the nearest 3 mm (1/8 inch).

5. CLEANING PROCEDURE FOR PULL-OFF CAPS

a.

After performing a pull-off test, pull-off caps shall be cleaned properly to ensure that epoxy can
bond adequately to their surface. Cap cleaning should be performed in a well ventilated area.

Place the cap on a heat-resistant, non-flammable surface. Verify with the epoxy and equipment
manufacturer that a small propane torch may be used. Using the propane torch, direct the flame
on the concrete/epoxy material to be removed until the epoxy becomes pliable. Use a putty knife
to remove as much of the epoxy and concrete as possible. Warning: The use of a propane
torch to remove the epoxy from the pull-off cap may generate hazardous fumes.

Allow the cap to cool to room temperature (approximate 77 °F) or immerse the cap in water.
Clean the cap according to instructions provided by the epoxy manufacturer, using the solvent
they recommend. The following procedure is for when acetone may be used.

Read and follow the label on the acetone container, which provides instructions and cautions.
Read and follow the Material Safety Data Sheet (MSDS) for acetone safety, handling, and
disposal. Warning: Acetone is extremely flammable and vapors are harmful.

Fill a clean metal gallon can with enough acetone to cover the caps.

Place a lid on the container loosely, and protect the container from tipping. Keep the container at
room temperature (approximately 77 °F) and in a well ventilated area. Warning: Resident
Engineer’s field office is not appropriate for this step.

Soak the caps for 8-24 hours. The longer the soaking period, the easier the cleaning.

Remove the caps and clean the grooves carefully using a sharp, pointed object.

Once the majority of the epoxy has been removed, take a small amount of acetone and a clean
rag and wipe the surface clean. The acetone will air dry and leave no oily residue.

The acetone can be reused. Discontinue use and properly dispose of the acetone when it
becomes contaminated and no longer cleans effectively.

Store caps in a clean plastic bag or a sealed container.

New pull-off caps will require cleaning with acetone. Even a small amount of oil or residue will
prevent the epoxy from bonding to the cap.

. Disclaimer: The cleaning procedure for pull-off caps is provided as an aid for field personnel. In

all cases, field personnel are responsible for contacting the epoxy and equipment manufacturers
to determine the best method for cleaning pull-off caps.
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6. CALCULATIONS
Calculate the tensile (pull-off) strength of the overlay as follows, to the nearest 10 kPa (1 psi):

When load (L) is given in kN:

L
T=-
7/, x (D)’

Where: T = tensile strength, kPa
L = load at failure, kN

[1=3.1416
D = diameter, meters

When load (L) is given in Ibs.:

L
T="-—— or simplified, T =—x1273
7<)’ >

Where: T = tensile strength, psi
L = load at failure, Ibs.
[1=3.1416
D = diameter, inches

NOTE: 1 psi = 6.897 kPa

7. REPORT
Report the following information:
a. Date of overlay placement and date of pull-off testing,

b. Type of equipment used for final cleaning of the concrete surface (i.e. shotblasting, high-pressure
water blasting, abrasive blasting),

c. Stating location for each test location.

d. Individual load, average diameter of failed specimen at failure plane, and tensile strength for each
individual test.

e. Mode of failure.

8. CALIBRATION
The pull-off testing device shall be calibrated on an annual basis according to the manufacturer’s

recommended procedure or a procedure approved by the Department. A calibration log shall be
maintained and kept with the equipment.
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lllinois Test Procedure 306
Effective Date: February 1, 2014

VOIDS TEST OF COARSE AGGREGATE
FOR CONCRETE MIXTURES

Reference Test Procedure(s):

1.

2.

3.

4.

lllinois Specification 101, Minimum Requirements for Electronic Balances
AASHTO M 231, Weighing Devices Used in the Testing of Materials
lllinois Test Procedure 255, Total Moisture Content of Aggregate by Drying

ASTM E 29 (lllinois Modified), Standard Practice for Using Significant Digits in Test Data
to Determine Conformance with Specifications

To maintain brevity in the text, the following will apply:
Example: AASHTO M 231 will be designated as “M 231.”

1.

2.

lllinois Test Procedure 255 will be designated as “ITP 255.”
ASTM E 29 (lllinois Modified) will be designated as “ASTM E 29.”

GENERAL

The volume of voids per unit volume of dry rodded coarse aggregate relates experimental

data to the theory of proportioning, which produces the amount of coarse aggregate needed

in a concrete mixture. Voids may also be defined as the ratio of the volume of empty
spaces in a unit volume of dry rodded coarse aggregate to the unit volume of dry rodded
coarse aggregate.

All rounding shall be according to ASTM E 29.

EQUIPMENT

k. The measure shall be metal, cylindrical, watertight, and of sufficient rigidity to retain

its

form under rough usage. The top and bottom of the measure shall be true and even,
and its sides should be provided with handles. The measure shall have a capacity of
0.014 or 0.028 m® (0.5 or 1.0 ft°).

Tamping Rod—A round, straight steel rod 16 mm (5/8 in.) in diameter and at least 584
mm (23 in.) in length, having the tamping end or both ends rounded to a hemispherical
tip the diameter of which is 16 mm (5/8 in.).

. The balance or scale shall conform to M 231 and lllinois Specification 101. Refer to the

requirements for unit weight.

3. PROCEDURE

Fill the measure with water at room temperature and cover with a piece of plate glass in
such a way as to eliminate bubbles and excess water. The measure shall be calibrated
by accurately determining the mass (weight) of water, to the nearest 0.05 kg (0.1 Ib.),
required to fill it. Calculate the Measure Volume according to Section 5.0.
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0. The sample of aggregate shall be obtained and dried according to ITP 255, and shall be
thoroughly mixed. When more than one size coarse aggregate is to be used in a
mixture, the test shall be performed on the combination.

p. The measure shall be filled in three equal lifts. Level each lift with the fingers. Each
layer shall be rodded 25 times when the measure’s capacity is 0.014 m* (0.5 ft%) or 50
times when the measure’s capacity is 0.028 m* (1.0 ft°).

Rodding shall be evenly distributed over the surface of the aggregate. The rodding
should knead the layers together by the tamping rod extending slightly into the previous
layer. Care shall be taken to rod immediately above the bottom of the measure without
striking it.

g. With the final layer, the measure shall be filled to overflowing, rodded, and the surplus
aggregate struck off, using the tamping rod as a straightedge.

r. The Net Mass (Weight) of the aggregate in the measure shall then be determined to the
nearest 0.05 kg (0.1 Ib.).
4. CALCULATIONS
a. The Unit Weight of the coarse aggregate is the Net Mass (Weight) of the coarse aggregate in
the measure divided by the Measure Volume. Determine the Unit Weight to the nearest

0.01 kg/m® (0.01 Ib/ft?).

b. The volume of voids per unit volume of oven-dry rodded coarse aggregate is calculated
to the nearest 0.01 as follows:

Metric:
Voids, v/ = (G x1000.00) — Unit Wt.
G, x1000.00
English:
Voids, V = (G, x62.37) — Unit Wt.
G, x62.37
G

S

1+ A
100

Where:  Unit Wt. is the unit weight of the coarse aggregate

G,=

G, is the oven-dry specific gravity calculated to the nearest 0.01

G; is the saturated surface-dry specific gravity of the coarse aggregate
to the nearest 0.01, which is obtained from the Department’s District
office.

A is the percent absorption of the coarse aggregate to the nearest 0.1,
which is obtained from the Department’s District office.
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When more than one size coarse aggregate is used in a mixture, calculate the oven-dry
specific gravity for each aggregate. Then obtain a weighted average of the oven-dry
specific gravity using the following formula.

a b C
WAG, =(— xA — XB — X C
(Tog XM+ (oo * B+ (g0 ¥+

Where: WAG, = Weighted Average of Oven-dry Specific Gravity
a,b,c... = Percent of Total Coarse Aggregate
A,B,C...= Oven-dry Specific Gravity

The weighted average of the oven-dry specific gravity shall then be used in the Voids
formula.

c. The test shall be performed at least twice. Test results with the same measure should
check within 0.01.
5. CALIBRATION OF MEASURE
The Measure Volume is calculated to the nearest 0.01 m® (0.001 ft%) as follows:

Measure Volume = —
W

Where: M = mass (weight) of water required to fill measure, kg (Ib.)
W = unit weight of water (refer to Table 1), kg/m? (Ib/ft®)

Table 1. Unit Weight of Water

OCTemperature of Water;F kg / m® b/ ft?
15.6 60 999.01 62.366
18.3 65 998.54 62.336
21.1 70 997.97 62.301
23.0 73.4 997.54 62.274
23.9 75 997.32 62.261
26.7 80 996.59 62.216
29.4 85 995.83 62.166
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lllinois Test Procedure 307
Effective Date: April 1, 2009
Revised Date: January 1, 2015

Sampling and Testing of
Controlled Low-Strength Material (CLSM)

SAMPLING OF CLSM

Sampling freshly mixed controlled low-strength material (CLSM) shall be performed according to
lllinois Modified AASHTO R 60, except the elapsed time for obtaining the composite sample shall not
exceed two minutes. The flow test shall start within five minutes of obtaining the composite sample.
The molding of strength test specimens shall start within ten minutes of obtaining the composite
sample. The sample is to be routinely mixed during the testing process because CLSM may
segregate.

TEMPERATURE OF CLSM

The temperature test shall be according to lllinois Modified ASTM C 1064.

FLOW CONSISTENCY OF CLSM

The flow test shall consist of filling a 76 mm (3 in.) inside diameter by 152 mm (6 in.) long plastic
cylinder. The maximum variation from the normal inside diameter and length shall be 3 mm (1/8 in.).
The plastic cylinder shall be smooth, rigid, nonabsorbent, and open at both ends. The test method
shall consist of the following:

e Dampen the inside of the cylinder.

e Place the cylinder on a flat, level, firm nonabsorbent surface that is free of vibration or other
disturbances.

¢ Hold the cylinder firmly in place and fill in one lift without vibration, rodding, or tapping.

o Strike off the top of the cylinder to form a level surface while holding the cylinder in place.
Remove surplus material from around the base of the cylinder.

o Immediately raise the cylinder vertically a minimum distance of 150 mm (6 in.) in 3 £ 1
seconds without any lateral or torsional motion.

e When the material has stopped flowing, measure the maximum diameter of the resulting
spread and measure the diameter perpendicular to the maximum. Each measurement shall
be to the nearest 10 mm (0.5 in.). If the two measurements differ by more than 50 mm (2 in.),
verify working surface to be level, and test again.

e Calculate the average of the two measured diameters and report to the nearest 5 mm
(0.25in.).
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AIR CONTENT OF CLSM

The air content test shall be according to lllinois Modified AASHTO T 121 or lllinois Modified
AASHTO T 152, except the bowl shall be filled in one lift without vibration, rodding, or tapping.

COMPRESSIVE STRENGTH OF CLSM

Compressive strength test specimens shall be made and cured according to lllinois Modified
AASHTO T 23, except for the following:

e The 152 mm x 305 mm (6 in. x 12 in.) cylinders shall be filled in one lift without vibration,
rodding, or tapping. When bleed water appears at the top of the mold after a few minutes,
the mold shall be refilled.

e The curing method shall be modified by not removing the covered specimen from the mold
until the time of testing.

Compressive strength test specimens shall be tested according to lllinois Modified AASHTO T 22,
except for the following:

e Neoprene caps shall be used for compressive testing, and a wire brush may be used to
flatten test specimens that are not plane.

e The compression machine loading rate shall be 20 = 10 kPa/s (3 + 2 psi/s).
e Strength is defined as the average of two or more cylinder breaks.

e Compressive strength shall be calculated to the nearest 1.0 kPa (1.0 psi).
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1.0

2.0

3.0

[llinois Test Procedure 501
Effective Date: April 1, 2010
Revised Date: January 1, 2017

Dynamic Cone Penetration (DCP)

GENERAL

1.1 This method covers the procedure for conducting the DCP test on treated and
untreated subgrade materials.

1.2 This method does not address safety problems associated with using the DCP
equipment. It is the operator’s responsibility to determine the limitations prior to
its use. At a minimum, the operator is cautioned not to hold the DCP from the
anvil, to avoid injury to the fingers by the falling hammer.

SIGNIFICANCE AND USE

2.1 The DCP is used to indirectly determine the immediate bearing value (IBV) of
treated or untreated subgrade material (Note 1).

2.2 The IBV is used to evaluate the subgrade stability, and to determine the depth of
subgrade treatment according to the Department’s Subgrade Stability Manual.

NOTE 1 — The IBV is considered to be equivalent to the in situ lllinois Bearing Ratio
(IBR), or the laboratory IBR obtained immediately after compacting the
material, without soaking.

REFERENCED DOCUMENTS

3.1 ASTM D 4429 (latest edition), “Standard Test Method for CBR (California
Bearing Ratio) of Soils in Place”

ASTM D 6951 (latest edition), “Standard Test Method for Use of Dynamic Cone
Penetrometer in Shallow Pavement Applications”

IDOT, Geotechnical Manual (latest edition), Appendix B.2, “Method of
Determining the IBR and the IBV of Soils, Treated Soils and Aggregates”

IDOT, Subgrade Stability Manual (latest edition).

Sowers, G.F. and Hedges, C.S. (1966), “Dynamic Cone for Shallow In Situ
Penetration Testing”, Vane Shear and Cone Penetration Resistance Testing of In
Situ Soils, ASTM STP 399.

Livneh, M. and Ishai, I. (1987), “Pavement and Material Evaluation by a Dynamic
Cone Penetrometer”, Sixth International Conference on the Structural Design of
Asphalt Pavement, Ann Arbor, Michigan.

Maur, M.C. and de Beer, M. (1988), “Computer Programs to Plot DCP Data —
Users Manual”, Division of Roads and Transport Technology, Pretoria.
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4.0 EQUIPMENT
4.1 Material: The DCP components shall be made of stainless steel.
4.2 As shown on Figure 1, the DCP consists of:
a) A 60-degree cone, with 0.787 in. (20 mm ) base diameter (Note 2).

b) A graduated rod, 40 in. (1 m) long (variable), 5/8 in. (16 mm) diameter,
with 0.2 in. (5 mm)graduations. The rod should be threaded on both ends
to allow for attachment to the cone on one end and the anvil on the other
end. A ruler may be used for measuring the cone penetration, in lieu of
having graduations on the rod. Refer to ASTM D 6951 for a picture that
shows the device with a ruler attached.

C) An 17.6 Ib (8 kg) sliding hammer, which slides along a 5/8 in. (16 mm)
diameter upper rod, whose length should accommodate for the hammer
length and a free fall of 22.6 in. (575 mm). The upper rod is threaded (or
welded) to a driving anvil on one end and to a handle on the other end.

Note 2 — A disposable cone, meeting the requirements of 4.2 a), may be used in hard
materials to avoid damage to the equipment, which may be caused by driving the
hammer upward in an attempt to extract the cone from the ground.

4.3 A mechanically operated device mounted on a truck is also acceptable.

5.0 TEST PROCEDURE

5.1 Check the DCP components for deficiencies, replace any damaged part, and
assemble the equipment as shown in Figure 1.

5.2 Hold the DCP vertically, from the handle, and seat the cone such that the cone
base is flush with the surface of the material to be tested. The initial (reference)
reading will be taken from the cone base (Note 3). A straight edge next to the
DCP will make a good reference point. Do not record the number of blows
required to seat the cone.

Note 3 — In soft materials, the cone might penetrate into a depth beyond the cone base
under the hammer weight. In this case, record the current reading, under the
hammer weight, as the initial reference point.

5.3 Raise the hammer carefully all the way to the top, without impacting the handle,
and let it drop freely on the anvil to drive the cone into the material. The cone will
penetrate the material to a depth which depends on the material resistance.

5.4 Measure the number of blows for every 6 in. (150 mm) penetration into the
material, or measure the amount of penetration after each blow if the single blow
penetration is greater than 6 in. (150 mm). This may depend on the material
variability and resistance. Penetration readings are recorded to the nearest 0.2
in. (5 mm).
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5.5 Repeat the procedure in 5.3 and 5.4 to the desired depth into the material. A
depth of 36 in. (900 mm) is typical.

6.0 CALCULATIONS

6.1 The penetration rate (PR), inches per blow, is the amount of penetration (6 in.
(150 mm)) divided by the number of blows in that increment. If the single blow
penetration is greater than 6 in. (150 mm), the PR is the amount of penetration
per blow. The PR value is recorded to the nearest 0.2 in. (5 mm) per blow.
(Note 4)

Note 4 — Layers of the subgrade that have similar PR values should be averaged to
determine the PR for each layer. Engineering judgment will be necessary to
group the PR values and assess the validity of high or low penetrations.

6.2 Using the average PR value and Figure 2, obtain the equivalent IBV for each
6 in. (150 mm). The IBV may be used to obtain an equivalent compressive
strength (Q,) as indicated on the DCP form (BMPR SL30).

6.3 Use the attached DCP form (BMPR SL30) to record all data obtained from 6.2 at
different stations.
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Figure 1 — The DCP equipment.
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Figure 2 — The IBV as a function of the penetration rate (PR).
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llinois Department

of 'I'ransportatlon Dynamic Cone Penetration Test
Date: County:
Weather: Section:
Inspector: Route:
Company (Consultants): District:
Design No.: Contract No.:
Sheet No.: Job No.:
Contractor: Project:
Test Location * Initial [] Subgrade [] Foundation
and Remarks ° Depth
Depth °
Blows
Rate °
IBV
Qu
Depth
Blows
Rate
IBV
Qu
Depth
Blows
Rate
IBV
Qu
Depth
Blows
Rate
IBV
Qu
Depth
Blows
Rate
IBV
Qu
% Indicate station and offset. Rate IBV Q. Rate IBV Q.
® Include soil type, moisture, rutting, or cut/fill 0.5 17 5.4 1.3 5 1.6
information as applicable. 0.6 13 4.2 15 4 1.3
° Depth is cumulative in inches. 0.7 11 3.5 2.0 3 1.0
¢ Rate is inches of penetration per blow. 0.8 9 2.9 2.6 2 0.6
0.9 8 2.6 3.0 1.7 0.5
Comments: 1.0 7 2.2 3.3 1.5 0.5
11 6 1.9 4.6 1 0.3
1.2 5.5 1.8 >4.6 <1 <0.3

*Q, value calculated from IBV whole number.

IBV = 10084~ 126 xLOG(Rate) Q. (tsf) = 0.32 X IBV
BMPR SL30 (Rev. 03/17/10)
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1.0

2.0

3.0

4.0

Illinois Test Procedure 502
Effective Date: April 1, 2010
Revised Date: January 1, 2017

Static Cone Penetration (SCP)

GENERAL

11

1.2

This method covers the procedure for conducting the SCP test on treated and
untreated subgrade materials.

This method does not address safety problems associated with using the SCP
equipment. It is the operators responsibility to determine the equipment
limitations prior to its use.

SIGNIFICANCE AND USE

2.1

1.2

The SCP is used to determine the cone index (Cl) of treated or untreated
subgrade material (Note 1).

The Cl is used to evaluate the subgrade stability, and to determine the depth of
subgrade treatment according to the Department’s Subgrade Stability Manual.

Note 1 — The Cl is a strength value which is equal to the penetrometer load (in pounds)

divided by the base area (in.?), and it has the units of psi (not expressed).

REFERENCED DOCUMENTS

3.1 IDOT, Geotechnical Manual (latest edition), Appendix B.2, “Method of
Determining the IBR and the IBV of Soils, Treated Soils and Aggregates”
IDOT, Subgrade Stability Manual (latest edition).

EQUIPMENT

4.1 Material: The metal components of the SCP shall be made of stainless steel.

4.2 As shown in Figure 1, the SCP consists of:

a) A 30-degree cone, with a 0.5 in.? (315 mm?) base area.

b) A graduated rod, 19 in. (0.48 m) long (variable), 5/8 in. (16 mm) diameter,
marked at 6 in. (150 mm) intervals. The bottom 6 in. (150 mm) interval is
marked at 1 in. (25 mm) subintervals.

C) A 150 Ib capacity proving ring with a handle and a factory calibrated dial
indicator, calibrated direct 0 to 300 psi in 5 psi increments. Alternatively,
a displacement dial indicator may be used with a factory calibrated
proving ring and a calibration chart.
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5.0

TEST PROCEDURE

5.1 Check the SCP components for deficiencies, replace any damaged part, and
follow the manufacturer’s recommendations to assemble the equipment as
shown in Figure 1 (Note 2).

Note 2 - The dial indicator is a sensitive instrument which should be protected against
water, dust, and rough usage. Make sure the dial indicator is on the zero
reading prior to the test.

5.2 Hold the SCP vertically, from the handle, and seat the cone such that the cone
base is flush with the surface of the material to be tested. The initial (reference)
reading will be taken from the cone base (Note 3).

Note 3 — The SCP test should be conducted after the subgrade has been stressed with
several passes of a loaded truck. Any crust formed on the subgrade, from
drying, must be removed before seating the cone. Crusted subgrades give
high readings that do not reflect the strength of the weaker underlying material.

5.3 Holding the handle firmly, push the cone down into the subgrade material at a
steady, uniform rate and record the cone index, from the dial indicator readings,
every 6 in. (150 mm) of the cone penetrations.

5.4 Continue the procedure in 5.3 until: 1) the maximum depth of 18 in. (450 mm) is
reached, or 2) high resistance is encountered, or 3) the maximum ring capacity is
reached; whichever occurs first.

5.5 Use the attached SCP form (BMPR SL31) to record the Cl values at different
depths and stations. Record the Cl value to the nearest whole number. The CI
can also be converted to an equivalent compressive strength (Q,) by using the
equations on the SCP form (BMPR SL31). Normally, an equivalent IBV is
determined.
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Figure 1 — The SCP equipment.
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llinois Department

of 'I'ransportatlon Static Cone Penetration Test
Date: County:
Weather: Section:
Inspector: Route:
Company (Consultants): District:
Design No.: Contract No.:
Sheet No.: Job No.:
Contractor: Project:
Test Location  and Remarks ° [ Subgrade [1 Foundation
Depth °
Dial Reading °
IBV
Qu
Depth
Dial Reading
IBV
Qu
Depth
Dial Reading
1BV
Qu
Depth
Dial Reading
1BV
Qu
Depth
Dial Reading
1BV
Qu
Depth
Dial Reading
IBV
Qu
Depth
Dial Reading
IBV
Qu
# Indicate station and offset. Cone Index IBV Q.
® Include soil type, moisture, rutting, or cut/fill 320 8 2.6
information as applicable. 280 7 2.2
¢ Depth is cumulative in inches. 240 6 1.9
“ Dial Reading = Cone Index (CI) 200 5 1.6
160 4 1.3
IBV =CI +40 120 3 1.0
Q. (tsf) = 0.32 x IBV 80 2 0.6
40 1 0.3
Comments: *Q, value calculated from IBV whole number.

BMPR SL31 (Rev. 03/17/10)
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1.2

1.2.1

1.3

2.1

2.2

2.3

ILLINOIS TEST PROCEDURE 4791
FLAT AND ELONGATED PARTICLES IN COARSE AGGREGATE

Effective Date: June 1, 2012
Revised Date: December 1, 2017

SCOPE

This test procedure covers the determination of the percentages of flat particles,
elongated patrticles, or flat and elongated particles in coarse aggregates.

The values stated in inch-pound units are to be regarded as standard. The values
given in parentheses are mathematical conversions to Sl units that are provided for
information only and are not considered standard.

Exception — (Regarding sieves, per ASTM E 11. The values stated in S| units shall be
considered standard for the dimensions of the wire cloth openings and the diameter of
the wires used in the wire cloth. When sieve mesh sizes are referenced, the alternate
inch-pound designations are provided for information purposes and enclosed in
parentheses.

This standard does not purport to address all of the safety concerns, if any,
associated with its use. It is the responsibility of the user of this procedure to
establish appropriate safety and health practices and determine the applicability of
regulatory limitations prior to use.
REFERENCED DOCUMENTS
lllinois Test Procedures (ITP):

e ITP 2, Sampling of Aggregate

e |ITP 27, Sieve Analysis of Fine and Coarse Aggregate

ITP 248, Reducing Field Samples of Aggregate to Testing Size

lllinois Specifications:
¢ lllinois Specifications 201 Aggregate Gradation Sample Table
ASTM Standards:
e (C670, Practice for Preparing Precision and Bias Statements for Test Methods for

Construction Materials
. E 11, Woven Wire Test Sieve Cloth and Test Sieves
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ILLINOIS TEST PROCEDURE 4791
FLAT AND ELONGATED PARTICLES IN COARSE AGGREGATE

Effective Date: June 1, 2012
| Revised Date: December 1, 2017

| 3 TERMINOLOGY
3.1 Definitions:

3.1.1 Flat and Elongated Particles of Aggregate — those particles having a ratio of length to
thickness greater than a specified value.

3.1.2 Length — maximum dimension of the particle, as illustrated in Fig. 1.

3.1.3 Thickness — minimum dimension of the patrticle. It is the maximum dimension
perpendicular to the length and width as illustrated in Fig. 1.

3.1.4 Width — intermediate dimension of the particle. It is the maximum dimension in the

plane perpendicular to the length and thickness. The width dimensions is greater
than or equal to the thickness as illustrated in Fig.1.

.

Thickness

Width

e———— Length
FIG. 1 Particle Dimensions

4 SUMMARY OF TEST METHOD

4.1 Individual particles of aggregate of specific sieve sizes are measured to determine the
ratios of length to thickness.
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5.1

5.2

6.1

6.1.1

| 6.1.2
| 6.1.3

6.1.4

ILLINOIS TEST PROCEDURE 4791
FLAT AND ELONGATED PARTICLES IN COARSE AGGREGATE

Effective Date: June 1, 2012
Revised Date: December 1, 2017

SIGNIFICANCE AND USE

The particles shape of coarse aggregates influences the properties of some
construction materials and may affect their placement and consolidation.

This test method provides a means for checking compliance with specifications that
limit such particles or to determine the relative shape characteristics of coarse
aggregates.

APPARATUS

The apparatus used shall be equipment suitable for testing aggregate particles for
compliance with the definitions in 3.1, at the dimensional ratios desired.

Proportional Caliper Device — The proportional caliper devices illustrated in Fig. 2 and
Fig. 3, are examples of devices suitable for this test method. The device illustrated in
Fig. 2 and Fig. 3 consists of a base plate with two fixed posts and a swinging arm
mounted between them so that the openings between the arms and the posts
maintain a constant ratio. The axis position can be adjusted to provide the desired
ratio of opening dimensions, Fig. 2 illustrates a device on which ratios of 1:2, 1:3, and
1:5 may be set. (see Note 1)

Verification of Ratio — The ratio settings on the proportional caliper device shall be
verified by the use of a machined block, micrometer, or other appropriate device.

Balance — The balance or scales used shall be accurate to 0.5% of the mass of the
sample.

Oven — An oven of sufficient size, capable of maintaining a uniform temperature of
230+9°F (110+5°C). The oven shall be specifically designed for drying. In addition, a
gas burner or electric hot plate may be used. Microwave ovens are not permitted for
drying aggregate samples

Note 1 — Fig. 2 and 3 provide examples of possible devices that may be used for this
test. Other devices may be found suitable if they are able to meet the verification
requirements listed in 6.1.2.
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ILLINOIS TEST PROCEDURE 4791

FLAT AND ELONGATED PARTICLES IN COARSE AGGREGATE

Effective Date: June 1, 2012
Revised Date: December 1, 2017
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FIG. 2 Proportional Caliper
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ILLINOIS TEST PROCEDURE 4791
FLAT AND ELONGATED PARTICLES IN COARSE AGGREGATE

Effective Date: June 1, 2012
Revised Date: December 1, 2017

FIG. 3 Proportional Caliper

7 SAMPLING

7.1 Sample the coarse aggregate according to ITP 2. The field sample size shall meet
the minimum requirements in lllinois Specification 201.

7.2 Field samples of aggregate shall be reduced to approximate test sample size before
testing according to ITP 248. Reduction to an exact predetermined mass shall not be
permitted. Sieve the approximate test sample according to ITP 27 and retain all plus
4.75mm (No. 4) material as the test sample. The mass of the test samples shall
conform to the following:
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ILLINOIS TEST PROCEDURE 4791
FLAT AND ELONGATED PARTICLES IN COARSE AGGREGATE

Effective Date: June 1, 2012
Revised Date: December 1, 2017

Nominal Maximum Size Minimum Mass of Test
Square Openings, in. Sample, g
3/8 500
1/2 500
3/4 750
1 750
8 PROCEDURE
8.1 The test sample shall be dried back to constant mass. Constant mass is defined as

the sample mass at which there has not been more than a 0.5 gram mass loss during
an additional 1 hour of drying. This should be verified occasionally.

8.2 Flat and Elongated Particle Test — Test each of the particles in the test sample and
place in one of two groups: (1) flat and elongated or (2) not flat and elongated.

check to see if the thickness
ﬂm;‘mﬁdopumvm

flat and elongated particle test

c. Test for elongation and flatness

FIG. 4 Use of Proportional Caliper
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| 8.21

| 8.2.1.1

8.2.2

8.2.3

9.1

10
10.1
10.1.1
10.1.2

10.1.3.1

ILLINOIS TEST PROCEDURE 4791
FLAT AND ELONGATED PARTICLES IN COARSE AGGREGATE

Effective Date: June 1, 2012
Revised Date: December 1, 2017

Use the proportional caliper device, positioned at the proper ratio, shown in Fig. 4, as
follows:

Set the larger opening equal to the maximum particle length. The patrticle is
considered flat and elongated if the maximum thickness can be placed through the
smaller opening.

After the particles have been classified into the groups described in 8.2, determine the
proportion of the sample in each group by count or mass, as required. The particle is
flat and elongated if the particle thickness can be completely passed through the
smaller opening.

Determine the mass of each group.

Calculation

Calculate the percentage of flat and elongated particles to the nearest 1 percent in
using the following formula:

GM
0 = —
) p— X 100

Where:
GM = each group mass, and
TSM = test sample mass.
Report
Include the following information in the report:
Identification of the coarse aggregate tested, and

Percentages, calculated by mass for total flat and elongated patrticles,

The dimensional ratios used in the tests.
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2.1

2.2

2.2

ILLINOIS TEST PROCEDURE 5821

DETERMINING THE PERCENTAGE OF
CRUSHED PARTICLES IN GRAVELS

Effective Date: June 1, 2012
Revised Date: December 1, 2017
SCOPE

This test procedure covers the determination of the percentage, by mass of an aggregate
sample that consists of crushed particles meeting specified requirements.

The values stated in Sl units are to be regarded as the standard. The values in
parentheses are provided for information only.

This standard does not purport to address all of the safety concerns, if any, associated
with its use. It is the responsibility of the user of this procedure to establish appropriate
safety and health practices and determine the applicability of regulatory limitations prior to
use.
REFERENCED DOCUMENTS
lllinois Test Procedures (ITP):
e |TP 2, Sampling of Aggregate
e ITP 27, Sieve Analysis of Fine and Coarse Aggregate
e ITP 248, Reducing Field Samples of Aggregate to Testing Size
lllinois Specifications:
¢ lllinois Specifications 201 Aggregate Gradation Sample Size Table
ASTM Standards:
e E 11, Woven Wire Test Sieve Cloth and Test Sieves
TERMINOLOGY
Definitions:

Fractured Face, n — a broken surface of an aggregate particle created by crushing.

Crushed Patrticle, n — a particle of aggregate having at least the minimum number of
fractured faces specified (usually one or two).
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4.1

6.1

ILLINOIS TEST PROCEDURE 5821

DETERMINING THE PERCENTAGE OF
CRUSHED PARTICLES IN GRAVELS

Effective Date: June 1, 2012
Revised Date: December 1, 2017

SIGNIFICANCE AND USE

Some specifications contain requirements relating to percentage of crushed particles in
coarse aggregates. One purpose of such requirements is to maximize shear strength by
increasing inter-particle friction in either bound or unbound aggregate mixtures. Another
purpose is to provide stability for surface treatment aggregates and to provide increased
friction and texture for aggregates used in pavement surface courses. This test method
provides a standard procedure for determining the acceptability of coarse aggregate with
respect to such requirements.

Specifications differ as to the number of fractured faces required on a crushed patrticle,
and they also differ as to whether percentage by mass or percentage by particle count
shall be used. If the specification does not specify, use the criterion of at least one
fractured face and calculate percentage by mass.

APPARATUS

Balance — A balance or scale accurate and readable to within 0.1 percent of the test
sample mass at any point within the range of use.

Sieves — Sieves conforming to ASMT E 11.

Splitter — A sample splitter suitable for dividing field samples into test portion sizes in
accordance with ITP 248.

Other Apparatus — A lighted magnifying lamp, forceps or similar tool to aid in sorting.
Oven — An oven of sufficient size, capable of maintaining a uniform temperature of
230+9°F (110+5°C). The oven shall be specifically designed for drying. In addition, a gas
burner or electric hot plate may be used. Microwave ovens are not permitted for drying
aggregate samples.

SAMPLING

Field samples of aggregate shall be taken in accordance with ITP 2. The field sample size
shall meet the minimum requirements in lllinois Specifications 201.
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ILLINOIS TEST PROCEDURE 5821

DETERMINING THE PERCENTAGE OF
CRUSHED PARTICLES IN GRAVELS

Effective Date: June 1, 2012
Revised Date: December 1, 2017

7 PREPARATION OF SAMPLE

7.1 Reduce field sample according to ITP 248.

7.2 Sieve the sample over the No. 4 (1.75mm) sieve and obtain a test sample mass of plus
No. 4 (4.75 mm) material according to Table 1 below:

TABLE 1
GRADATION SAMPLE SIZE
CAO01 through CA05 4000g — 45009
CAO06 through CA12 2300g — 2700g
CA13 through CA20 and FA22 1100g — 14509

8 PROCEDURE

8.1 Wash the test sample and dry to constant mass. Constant mass is defined as the sample
mass at which there has not been more than a 0.5 gram mass loss during an additional 1
hour of drying. This should be verified occasionally.

8.2 Determine the mass of the test sample to the nearest 0.1 percent.

8.3 Hand-examine each individual particle of the sample to determine if it is crushed.

8.3.1 To verify that a particle meets the crushed criteria, each fractured face must constitute at
least one quarter of the maximum cross-sectional area of the rock particle to be
considered crushed.

8.3.2 Separate the particles into three specified categories:
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ILLINOIS TEST PROCEDURE 5821

DETERMINING THE PERCENTAGE OF
CRUSHED PARTICLES IN GRAVELS

Effective Date: June 1, 2012
Revised Date: December 1, 2017

(1) Two-faced crushed particles (see Figure 1):

Figure 1

Two-faced particles have two fractured faces with one face that constitutes at least one quarter of
the entire particle area crushed and the second face that is at least one quarter of the remaining
particle area crushed from the first face.
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ILLINOIS TEST PROCEDURE 5821

DETERMINING THE PERCENTAGE OF
CRUSHED PARTICLES IN GRAVELS

Effective Date: June 1, 2012
Revised Date: December 1, 2017

(2) One-faced crushed particles (see Figure 2):

Figure 2

One-faced particles only have one fractured face that is at least one quarter of the particle area
crushed.
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ILLINOIS TEST PROCEDURE 5821

DETERMINING THE PERCENTAGE OF
CRUSHED PARTICLES IN GRAVELS

Effective Date: June 1, 2012
Revised Date: December 1, 2017

(3) Rounded particles (see Figure 3):

e
2

Gt
PAY

Figure 3

Particles are considered rounded if they have less than one quarter of the particle area crushed.
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8.4

9.1

9.2

9.21

ILLINOIS TEST PROCEDURE 5821

DETERMINING THE PERCENTAGE OF
CRUSHED PARTICLES IN GRAVELS

Effective Date: June 1, 2012
Revised Date: December 1, 2017
Determine the mass of each particle category. Use each mass to calculate percent
crushed particles.

REPORT

Report the mass percentage of each particle category to the nearest 0.1 percent in
accordance with the following:

P= (g) x 100
Where:

P = Percentage of particle category,
F = Mass of particle category,
and Q = Total mass of original test specimen.

Once the mass percentage of each particle category has been determined. Use Section

7.0 in the current Central Bureau of Materials Policy Memorandum “Crushed Gravel
Producer Self-Testing Program” to determine if the test sample meets the specified
requirements for the crushed particle content.

The mass percentages for one-faced and two-faced crushed particles must be added
together to determine if the sample meets the 97.0% one-faced or more crushed particles.
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Illinois Modified Test Procedure
Effective Date: February 1, 2014

Standard Practice
for
Temperature of Freshly Mixed Hydraulic Cement Concrete

Reference ASTM C 1064/C 1064M-12
(formerly AASHTO T 309)

NOTE: This test method cannot be reproduced here due to copyright. The Contractor
shall provide a copy of the ASTM test method to the Engineer if requested.

ASTM
Section lllinois Modification
2.1 Replace as follows:

AASHTO R 60 (lllinois Modified) for ASTM C172

To maintain brevity in the text, the following will apply:
Example: AASHTO R 60 (lllinois Modified) will be designated as “R 60.”
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Standard Test Method
For
Temperature of Freshly Mixed Hydraulic Cement Concrete

Reference ASTM C 1064/C 1064M-12

The ASTM standard test method is not reproduced herein, but a copy is available to individuals
who have taken the Portland Cement Concrete Level | Technician Course.

For convenience to the individual using this manual, the ASTM standard test method for
measuring the temperature of freshly mixed concrete is summarized as follows.

1.

Obtain the concrete sample according to R 60. The sample size shall be sufficient to
provide a minimum 75 mm (3 in.) concrete cover around the thermometer sensor in all
directions.

Use an ASTM approved thermometer which is accurate to £ 0.5° C (£1° F), and has a
range that is adequate for concrete temperatures encountered. Refer to the Standard
Specifications for Road and Bridge Construction for concrete temperature limitations.
Place the thermometer in the concrete sample, which was collected in a damp, non-
absorbent container. The thermometer sensor shall be submerged a minimum of 75 mm
(3in.). The concrete temperature may also be measured in placement forms, or
anywhere the minimum 75 mm (3 in.) cover is provided.

Gently press the concrete around the thermometer to prevent air temperature affects.

Read the temperature after a minimum of 2 minutes of when the temperature readings
stabilize.

Complete the temperature measurement within 5 minutes after obtaining the sample.

Record the temperature to the nearest 0.5° C (1° F).
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Illinois Modified Test Procedure
Effective Date: June 1, 2012

Standard Method of Test
for
Estimating Concrete Strength by the
Maturity Method

Reference ASTM C 1074-11

NOTE: This test method is to be used in conjunction with and according to lllinois
Modified AASHTO T 325, “Estimating the Strength of Concrete in Transportation
Construction by Maturity Tests”. According to lllinois Modified AASHTO T 325, the
Contractor shall provide a copy of the ASTM test method to the Engineer if requested,

which cannot be reproduced here due to copyright.

ASTM
Section

llinois Modification

2.1

Replace as follows:

AASHTO T 22 (lllinois Modified)
AASHTO T 23 (lllinois Modified)
AASHTO T 119 (lllinois Modified)
AASHTO T 152 (lllinois Modified)
AASHTO T 177 (lllinois Modified)
AASHTO T 196 (lllinois Modified)
AASHTO T 309 (lllinois Modified)

To maintain brevity in the text, the following will apply:
Example: AASHTO T 22 (lllinois Modified) will be designated as “T 22.”

5.1

Replace as follows:

This standard can be used to estimate the in-place strength of concrete pavement
patches and bridge deck patches. These estimates provide guidance useful in
making decisions concerning opening to traffic.

8.1

Replace the first sentence with the following:

The batch of concrete from which samples are taken shall be a minimum 2 yd®
(1.5 m® (4 yd® (3.0 m®) recommended), and the project’s actual batching and
mixing equipment shall be used. Air content shall be within +£0.3% of the
maximum allowed by specification.

8.3

Replace with the following:

Mold and cure the specimens in accordance with T 23, except specimens shall be
moved within 30 minutes of batching to cure in air at 73 + 3 °F (23 £ 2 °C).
Record the slump, air content, and temperature of the concrete. Protect the
specimens from disturbance, direct sunlight, and wind.
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Illinois Modified Test Procedure
Effective Date: June 1, 2012

Standard Method of Test
for
Estimating Concrete Strength by the
Maturity Method
(continued)
Reference ASTM C 1074-11

ASTM
Section

lllinois Modification

8.4

Revise as follows:
Delete the first sentence. Refer to the following table for suggested test ages for
pavement or bridge deck patching:

Table 1. Suggested Test Ages
2-Day Patch | 1-Day Patch
Age (hours) | Age (hours)

24 2

26 4

28 6

30 8

32 10

34 12

36 16

48 48

The Engineer reserves the right to verify the Contractor’s strength tests. If the
difference between the Engineer’s and the Contractor’s split sample strength test
results is greater than 6200 kPa (900 psi) compressive strength or 620 kPa (90
psi) flexural strength, the Contractor’s test will be considered invalid, which will
invalidate the strength-maturity relationship.

Section 9.

Delete the section.
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Illinois Modified Test Procedure
Effective Date: December 1, 2017

Standard Practice
for
Use of Unbonded Caps in Determination of
Compressive Strength of Hardened Cylindrical Concrete Specimens

Reference ASTM C 1231/C 1231M-15

NOTE: This test method is to be used in conjunction with and according to lllinois
Modified AASHTO T 22, “Compressive Strength of Cylindrical Concrete Specimens.”

ASTM
Section Illinois Modification

5.3 Add as follows:
The retainers shall be free of rust and other foreign material.

6.1 Add as follows:

One method of measuring the perpendicularity of ends of cylinders is to place a
try square across any diameter and measure the departure of the longer blade
from an element of the cylindrical surface. An alternative method is to place the
end of the cylinder on a plane surface and support the try square on that surface.
A deviation from the perpendicularity of 0.5° is equal to a slope of approximately 1
mm in 100 mm (1/8 in. in 12 in.).
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Illinois Modified Test Procedure
Effective Date: April 1, 2011
Revised Date: January 1, 2017

Standard Method
for

Bulk Specific Gravity and Density of Compacted Bituminous Mixtures Using Coated

Samples

Reference ASTM D1188-07 (2015)

ASTM
Section | lllinois Modification
2.1 Replace the individual Standards as follows:

IL Modified standards in the lllinois Department of Transportation Manual of
Test Procedures for Materials (current edition)
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Illinois Modified Test Procedure
Effective Date: January 1, 2002
Revised Date: January 1, 2017

Standard Test Method
for

Determination of Density of Bituminous Concrete in Place by Nuclear Methods

Reference ASTM D 2950-14

AASHTO
Section

[llinois Modification

2.1

Replace the individual Standards as follows:
IL Modified ASTM Standards in the lllinois Department of Transportation
Manual of Test Procedures for Materials (current edition)

3.5

Replace with the following:

The density results obtained by this test method are relative. If an
approximation of core density results is required, a correlation factor will be
developed to convert nuclear density to core density by obtaining nuclear
density measurements and core densities at the same locations. The
Department's "Standard Test Method for Correlating Nuclear Gauge
Densities with Core Densities" shall be used to determine the appropriate
correlation. It may be desirable to check this factor at intervals during the
course of the paving project. A new correlation factor should be determined
when there is a change in the job mix formula (outside the allowable
adjustments); a change in the source of materials or in the materials from
the same source; a significant change in the underlying material; a change
from one gauge to another; or a reason to believe the factor is in error.

3.6
New
Section

All projects containing 2750 metric tons (3000 tons) or more of a given
mixture will require a correlation factor be determined and applied for
measurement of density testing.
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Illinois Modified Test Procedure
Effective Date: January 1, 2002
Revised Date: January 1, 2017

Standard Test Method
for

Determination of Density of Bituminous Concrete in Place by Nuclear Methods

Reference ASTM D 2950-14

AASHTO
Section | lllinois Modification
3.7 Definitions:

Density Test Location: The random station location used for density testing.
Density Reading: A single, one minute nuclear density reading.

Individual Test Result: An individual test result is the average of three to five
nuclear density readings obtained at each random density test location.
One to three “individual test results” will be required per “density test
location” depending on the following conditions:

e If two confined edges are present, one “individual test” result
representing all five density readings across the mat shall be
reported. (Confined edge density readings are included in the
average.)

¢ If one confined and one unconfined edge is present, two “individual
test results” shall be reported for each density test location.

o0 One “individual test result” representing the average of four
density readings across the mat, including the one confined
edge and excluding the unconfined edge density readings.

o0 One “individual test result” representing the average of three
density readings on the unconfined edge.

e |f two unconfined edges are present, three “individual test” results
shall be reported for each density test location.

o0 One “individual test result” representing the average of three
density readings across the mat, excluding the unconfined
edge density readings.

o0 One “individual test result” representing the average of three
density readings on the unconfined edge.

o One “individual test result” representing the average of three
density readings on the opposite unconfined edge.

Daily Average Density Value: The “daily average density” is the average of
the “density readings” of a given offset for the given days production.

Density Test Site: Correlation term use to describe each physical location
the nuclear density gauge is placed where a density value is determined.

Density Value: Correlation term used to describe the density determined at
a given density test site from the average of two or potentially three
readings.
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Illinois Modified Test Procedure
Effective Date: January 1, 2002
Revised Date: January 1, 2017

Standard Test Method
for
Determination of Density of Bituminous Concrete in Place by Nuclear Methods
Reference ASTM D 2950-14

AASHTO
Section | lllinois Modification

3.8 When the “Hot Mix Asphalt (HMA) Individual Density Site Modified QC/QA”
New special provision is included, “daily average density values” shall also be
Section | determined.

4.2.1 Add the following at the end:

The user should recognize that density readings obtained on the surface of
thin layers of bituminous concrete may be erroneous if the density of the
underlying material differs significantly from that of the surface course.

4.2.2 Add the following at the end:

Accuracy of the nuclear test modes (Backscatter vs. Direct Transmission) is
not equal and is affected by the surface texture and thickness of the mixture
under test. The nuclear test mode to be used and the number of tests
required to determine a satisfactory factor are dependent on the conditions
stated above.

4.5 Replace with the following:

If samples of the measured material are to be taken for purposes of
correlation with other test methods, the procedures described in the
Department's "Standard Test Method for Correlating Nuclear Gauge
Densities with Core Densities” shall be used.

5.5 Readout Instrument, such as scaler or direct readout meter.
New
Section

7.1 Add the following at the end:
Dated inspection reports shall be kept and be made available to the
Engineer upon request.

7.1.1 The calibration check shall provide proof of five-block calibration.

New Calibration standards shall consist of magnesium, magnesium/aluminum,
Section | limestone, granite, and aluminum. All calibration standards should be
traceable to the U.S. Bureau of Standards. Proof shall consist of
documented and dated calibration counts accompanied by copies of an
invoice from the calibrating facility.

7.1.2 At least once a year and after all major repairs which may affect the
New instrument geometry, the calibration curves, tables, or equation coefficients
Section | shall be verified or reestablished.
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Illinois Modified Test Procedure
Effective Date: January 1, 2002
Revised Date: January 1, 2017

Standard Test Method
for

Determination of Density of Bituminous Concrete in Place by Nuclear Methods

Reference ASTM D 2950-14

AASHTO
Section | lllinois Modification
8.2.1 Replace with the following:
The reference standard count shall be taken a minimum of 10 m (30 ft.) from
another gauge and a minimum of 5 m (15 ft.) away from any other masses
or other items which may affect the reference count rate. In addition, the
reference count shall be taken on material 1510 kg/m® (100 Ibs./ft.?) or
greater.
8.2.2 Revise the first sentence as follows:
Turn on the apparatus prior to standardization and allow it to stabilize, a
minimum of 20 minutes.
8.2.3 Replace with the following:
All reference standard counts shall consist of a 4-minute count.
8.24 Replace with the following:
The density reference standard count shall be within 1 percent of the
average of the last four daily reference standard counts.
8.2.5 If four reference standard counts have not been established, then the
New reference standard count shall be within 2 percent of the standard count
Section | shown in the count ratio book.
8.2.6 If the reference standard count fails the established limits, the count may be
New repeated. If the second count fails also, the gauge shall not be used. The
Section | gauge shall be adjusted or repaired as recommended by the manufacturer.
8.2.7 Record all daily reference standard counts in a permanent-type book for a
New gauge historical record. This also applies to direct readout gauges.
Section
8.3 Delete the first sentence.
9.1 Revise as follows:

In order to provide more stable and consistent results: (1) turn on the
instrument prior to use to allow it to stabilize, a minimum of 20 minutes; and
(2) leave the power on during the day's testing.
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Illinois Modified Test Procedure
Effective Date: January 1, 2002
Revised Date: January 1, 2017

Standard Test Method
for

Determination of Density of Bituminous Concrete in Place by Nuclear Methods

Reference ASTM D 2950-14

AASHTO
Section

[llinois Modification

9.3

Replace with the following:
Select a test location, using the Department's "Determination of Random
Density Test Site Locations". Each random density test site location shall
consist of five equally spaced nuclear density offsets across the mat. These
density offsets shall be positioned to provide a diagonal configuration across
the mat. The outer density offsets shall be located at a distance equal to the
lift thickness or a minimum of 2 in. (50 mm), from the edge of the mat,
whichever is greater.
¢ If the edge is unconfined, an “individual test result” shall represent
the average of three “density readings” spaced 10 feet apart
longitudinally along the unconfined edge.
¢ If the edge is confined, the density reading will be averaged with the
remaining offset “density readings” to provide an “individual test
result” representing everything except unconfined edges.

9.4

Replace with the following:

Maximum contact between the base of the instrument and the surface of the
material under test is critical. Since the measured value of density by
backscatter is affected by the surface texture of the material immediately
under the gauge, a smoothly rolled surface should be tested for best results.
A filler of limestone fines or similar material, leveled with the guide/scraper
plate, shall be used to fill open surface pores of the rolled surface.

9.5

Replace with the following:

For the Direct Transmission Method use the guide/scraper plate and drive
the steel rod to a depth of at least 50mm (2 in.) deeper than the desired
measurement depth.

9.6

Add the following at the end:
All other radioactive sources shall be kept at least 10 m (30 ft.) from the
gauge so the readings will not be affected.

9.7

Delete.

9.8

Delete.

Note 6

Delete.

Note 7

Delete.
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Illinois Modified Test Procedure
Effective Date: January 1, 2002
Revised Date: January 1, 2017

Standard Test Method
for

Determination of Density of Bituminous Concrete in Place by Nuclear Methods

Reference ASTM D 2950-14

AASHTO
Section | lllinois Modification
10.1 Delete.
10.1.1 Delete.
10.2 Delete.
1111 Replace with the following:
Gauge number,
11.1.2 Revise as follows:
Date of calibration data,
11.15 Revise as follows: Density test site description as follows:
(1) project identification number, (2) location, including station and reference
to centerline, (3) mixture type(s), including mix design number and surface
texture, e.g., open, smooth, roller-tracked, etc., and (4) number and type of
rollers
11.1.6 Replace with the following:

Layer (bottom lift = .1, second lift = .2, etc.) and thickness of layer,
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Illinois Modified Test Procedure
Effective Date: February 1, 2014

Standard Method of Test
for
Using Significant Digits in Test Data to
Determine Conformance with Specifications

Reference ASTM E 29-13
Note: Several test procedures reference ASTM E 29 for rounding of test results.
Results for lllinois Department of Transportation tests shall follow the "round up
from five" rule, i.e.:
When the digit beyond the last place to be retained (or
reported) is equal to or greater than 5, increase by 1 the digit
in the last place retained.

The following modification to ASTM shall apply:

ASTM
Section Illinois Modification
6.4.2 Revise as follows:

When the digit next beyond the last place to be retained (or reported) is equal to
or greater than 5, increase by 1 the digit in the last place retained.

6.4.3 Delete.

6.4.4 Delete.
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Illinois Modified Test Procedure
Effective Date: December 1, 2017

Standard Method of Test
For
Compressive Strength of Cylindrical Concrete Specimens

Reference AASHTO T 22-17

AASHTO
Section lllinois Modification
2.1 Revise as follows:

AASHTO R 39 (lllinois Modified)
AASHTO T 23 (lllinois Modified)
AASHTO T 24 (lllinois Modified)
AASHTO T 231 (lllinois Modified)

To maintain brevity in the text, the following will apply:
Example: AASHTO T 23 (lllinois Modified) will be designated as “T 23.”

2.2 Add as follows:

ASTM E 29 (lllinois Modified) Standard Practice for Using Significant Digits
in Test Data to Determine Conformance with
Specifications

To maintain brevity in the text, the following will apply:
Example: ASTM E 29 (lllinois Modified) will be designated as “ASTM E 29.”

4.4 For QC/QA projects, refer to the Level | PCC Technician duties in the
New “Qualifications and Duties of Concrete Quality Control Personnel” document for
Section | training requirements.

51 Add as follows:
The testing machine shall not be mounted on rollers.

5.1.1.1 Revise as follows:
Replace “13 months” with “12 months.”

5.2.2.7 If the ball portion of the upper bearing block is a two-piece design composed of a

New spherical portion and a bearing plate, a mechanical means shall be provided to
Section | ensure that the spherical portion is fixed and centered on the bearing plate.
53 Replace as follows:
Load Indication:
6.2 Add to the end of the second sentence as follows:

(Note: ASTM C 1231 is approved for use.)

8.4 All rounding shall be according to ASTM E 29.
New
Section

9.1.9 Replace as follows:
Age of specimen.
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Illinois Modified Test Procedure
Effective Date: December 1, 2017

Standard Method of Test
For
Making and Curing Concrete Test Specimens in the Field

Reference AASHTO T 23-17

AASHTO
Section lllinois Modification
2.1 Revise as follows:

AASHTO M 201 (lllinois Modified)
AASHTO M 205 (lllinois Modified)
AASHTO R 39 (lllinois Modified)

AASHTO T 119 (lllinois Modified)
AASHTO T 121 (lllinois Modified)
AASHTO R 60 (lllinois Modified)

AASHTO T 152 (lllinois Modified)
AASHTO T 196 (lllinois Modified)
AASHTO T 231 (lllinois Modified)

To maintain brevity in the text, the following will apply:
Example: AASHTO T 119 (lllinois Modified) will be designated as “T 119.”

2.2 Add as follows:
ASTM C1064/C1064M (lllinois Modified)

To maintain brevity in the text, the following will apply:
Example: ASTM C 1064/C 1064M (lllinois Modified) will be designated as “ASTM

C 1064.”
4.3, Replace as follows:
4.3.1, Strength specimens shall be field cured with the construction item as follows:
4.3.2,
4.3.3, Cast-in-Place Concrete
and
4.3.4 e Whenever the Contractor desires to open the pavement or shoulder to

traffic prior to 14 days from time of concrete placement.
o Whenever pavement patching or bridge deck patching is performed.

o Whenever a sequential deck pour is involved, and the Contractor wants to
pour the next portion of deck based on a previous deck pour strength of
650 psi (4,500 kPa) flexural or 3500 psi (24,000 kPa) compressive.
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Illinois Modified Test Procedure
Effective Date: December 1, 2017

Standard Method of Test
For
Making and Curing Concrete Test Specimens in the Field
(continued)
Reference AASHTO T 23-17

AASHTO
Section | lllinois Modification
4.3,
4.3.1, e As directed by the Engineer. The need to field cure strength specimens
4.3.2, with the construction item is appropriate when the concrete curing
4.3.3, temperature experienced in the field will be significantly different from the
and concrete curing temperature experienced in the laboratory. This will most
434 often occur for concrete work done in the spring and fall. In this situation,
continued it is not unusual for field air temperatures to be low, but not low enough to
require cold weather concrete protection. As an example, a cement only
concrete mix that is cured in the field at 13 °C (55 °F) will have significantly
lower strengths at 3, 7, and 14 days than concrete cured in the laboratory
at 23+ 2°C (73 + 3 °F). However, by 28 days, the concrete cured in the
field should have comparable strength to the concrete cured in the
laboratory.
Therefore, it is important for the Engineer to consider daily high and low
temperatures, concrete temperature of the delivered concrete, insulation benefit
obtained from the forms and curing method, and the heat of hydration generated
from the size of the pour. These factors will determine if field curing of strength
specimens is warranted
It should be noted that strength specimens cured in the field shall be in the same
manner as the pavement or structure, which may include such thing as insulation
if used
Precast Concrete
e For precast concrete products, this shall be according to Article 1020.13
(Notes for Index Table of Curing and Protection of Concrete Construction)
of the Standard Specifications for Road and Bridge Construction.
Precast Prestressed Concrete
e For precast prestressed concrete products, this shall be according to
Section 1.2.4 “Quality Control Testing Requirements” of the Manual for
Fabrication of Precast Prestressed Concrete Products.
51 Replace the first sentence as follows:

Beam molds shall be made of steel or plastic, and cylinder molds shall be made
of plastic. However, for precast products and precast prestressed products, metal
cylinder molds may be used.
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Illinois Modified Test Procedure
Effective Date: December 1, 2017

Standard Method of Test
For
Making and Curing Concrete Test Specimens in the Field
(continued)
Reference AASHTO T 23-17

AASHTO
Section

[llinois Modification

5.3

Revise as follows:

Delete the fourth and fifth sentences, and add after the third sentence:
Beam molds with an interior radius at the bottom or top of the mold are
unacceptable.

5.4

Revise as follows:

The tamping rod shall be at least 584 mm (23 in.) in length for the 150 mm (6 in.)
diameter cylinder or 150 mm (6 in.) wide beam and shall be 10 mm (3/8 in.) in
diameter and at least 350 mm (14 in.) in length for the 100 mm (4 in.) diameter
cylinder.

|| 5.12

Revise as follows:
The temperature measuring devices shall conform to the applicable requirements
of ASTM C 1064.

6.2

Replace as follows:

Flexural Strength Specimens—Flexural strength specimens shall be rectangular
beams of concrete cast and hardened with long axes horizontal. The beam cross
section shall be 152 by 152 mm (6 by 6 in.), and shall have a maximum tolerance
of £6 mm (x1/4 in.) in either direction. The beam length shall overhang a minimum
of 23 mm (1 in.) at each end of the testing machine’s span length. If two breaks
are desired with one beam, the beam length shall be a minimum 756 mm

(29-3/4 in.) and the machine’s span length shall be a maximum of 406 mm
(16.in.).

8.3

Revise as follows:
Determine and record the temperature in accordance with ASTM C 1064.

10.1.2

Add as follows:

A plastic cover with an absorbent pad saturated with water, is an acceptable
method to cover beam molds. The plastic cover and absorbent pad shall be the
preferred method to cover beam molds.

A plastic cylinder lid shall be the preferred method to cover cylinder molds.

10.2,
10.2.1,
and
10.2.2

Replace as follows:

Field Curing—Store test specimens as near to the point of deposit of the concrete
represented as possible. However, some instances may require a distinct and
separate location. Therefore, carefully select the field location since the test
specimens will generate minimal heat from hydration.

The test specimens shall have the same curing method and shall be in the same
field environment as the construction item. If form work is removed, remove test
specimens from their molds.

At the time of testing, guard against the drying of the test specimen if appropriate.

December 1, 2017

Manual of Test Procedures for Materials 145


http://www.astm.org/cgi-bin/resolver.cgi?E29
http://www.astm.org/cgi-bin/resolver.cgi?E29
http://www.astm.org/cgi-bin/resolver.cgi?E29
http://www.astm.org/cgi-bin/resolver.cgi?E29

This Page Reserved

December 1, 2017 Manual of Test Procedures for Materials 146



Illinois Modified Test Procedure
Effective Date: January 1, 2017

Standard Method of Test
for
Obtaining and Testing Drilled Cores and Sawed Beams of Concrete

Reference AASHTO T 24M/T 24-15

AASHTO
Section | lllinois Modification
2.1 Revise as follows:
AASHTO R 39 (lllinois Modified)
AASHTO T 22 (lllinois Modified)
AASHTO T 231 (lllinois Modified)
To maintain brevity in the text, the following will apply:
Example: AASHTO R 39 (lllinois Modified) will be designated as “R 39.”
34 Revise the last sentence as follows:
The 24 hour-dry conditioning procedure included herein is intended to provide a
quicker estimation of the in situ compressive strength of the concrete, and is based
on recommendations made in ICT project R27-137, “Evaluation of PCC Pavement
and Structure Coring and In Situ Testing Alternatives” (Popovics, Spalvier, & Hall,
2016). The report also discusses strength estimation accuracy.
5.1.2 Replace with the following:
Refer to ICT project R27-137 report for information on embedded reinforcement.
7.3 Revise as follows:
7.3.1 7.3  24-Hour Dry Conditioning—Condition cores as follows unless otherwise
7.3.2 directed by the Engineer.
7.3.3
7.3.4 7.3.1. After cores have been drilled, wipe off surface water and allow remaining

surface moisture to evaporate. When surfaces appear dry, but not later than
1 hour after drilling, place cores in separate plastic bags or nonabsorbent
containers and seal to prevent moisture loss. Maintain cores at ambient
temperature, and protect cores from exposure to direct sunlight. Transport
the cores to the testing laboratory as soon as practicable.

7.3.2 If water is used during sawing or grinding of core ends, complete these
operations as soon as practicable, but no later than 2 days after drilling of
cores. Minimize the duration of exposure to water during end preparation.
After completing end preparation, wipe off surface moisture, allow the
surfaces to dry, and place the cores in sealed plastic bags or nonabsorbent
containers until 24 hours prior to testing. Testing shall be conducted as
soon as practicable taking into account the time for conditioning according to
Section 7.3.3.

December 1, 2017 Manual of Test Procedures for Materials 147




Illinois Modified Test Procedure
Effective Date: January 1, 2017

Standard Method of Test
for
Obtaining and Testing Drilled Cores and Sawed Beams of Concrete
(continued)
Reference AASHTO T 24M/T 24-15

AASHTO
Section | lllinois Modification
7.3 7.3.3. 24 hours prior to testing, remove the cores from their plastic bags or
7.3.1 containers and place them on end in front of a box-type fan with
7.3.2 approximate dimensions of 21 by 21 in. (533 by 533 mm). The cores shall
7.3.3 remain under constant airflow until testing.
7.3.4
continued As shown in the figure below, cores shall be placed approximately 15 in.
(381 mm) from the face of the fan, and shall be laterally spaced
approximately 2 in. (38 to 51 mm) between each other. A second row of
cores may be placed approximately 3 in. (76 mm) directly behind the first
row. Cores shall not be placed beyond the width of the fan. The fan shall
be set on medium or high for a three-speed fan, and high for a two-speed
fan. The core specimens shall not be rotated during the 24 hour period.
Cores Air Flow Fan
0 — 1y
@)
@ @ <
(100 mm)
L 21in.
- | N
2in.
(51 mm){
® & U
o ’
Y
3in. 15in.
(76 mm) (381 mm)

7.3.4 When direction is given to test cores in a condition other than achieved
according to Section 7.3.1, 7.3.2, and 7.3.3, report the alternative
procedure.

7.8 Revise as the 2" sentence as follows:
Test the specimens within 3 days after coring, unless specified otherwise.
7.11 Delete these sections.
7.11.1
7.11.2
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Illinois Modified Test Procedure
Effective Date: June 1, 2012
Revised Date: January 1, 2017

Standard Method of Test
for
Mechanical Analysis of Extracted Aggregate

Reference AASHTO T 30-15

AASHTO
Section | lllinois Modification
2.1 Replace AASHTO Standard T 164 with the following:
e lllinois Modified AASHTO T 164
Replace AASHTO Standard T 255 with the following:
e lllinois Test Procedure 255
Replace AASHTO Standard T 308 with the following:
e lllinois Modified AASHTO T 308
7.1 Replace the first sentence with the following:

The sample shall be dried until further drying at 110 + 5 °C (230 + 9 °F) does
not alter the mass more than 0.5 gram in 1 hour.
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Illinois Modified Test Procedure
Effective Date: December 1, 2017

Standard Method of Test
for
Moisture - Density Relations of Soils Using a
2.5-kg (5.5-Ib) Rammer and a 305-mm (12-in.) Drop

Reference AASHTO T 99-17

AASHTO
Section | lllinois Modification
2.1 Revise as follows:
lllinois Test Procedure 19 replaces T 19M/T 19
lllinois Test Procedure 85 replaces T 85
lllinois Test Procedure 248 replaces R 76
AASHTO T 265 (lllinois Modified)
AASHTO T 310 (lllinois Modified)
Delete as follows:
T 217
T 255
To maintain brevity in the text, the following will apply:
Example: AASHTO T 265 (lllinois Modified) will be designated as “T 265”.
All references to “AASHTO T 19M/T 19” or “T 19” shall be understood to
refer to lllinois Test Procedure 19.
2.2 Revise as follows:
ASTM E 29 (lllinois Modified) Standard Practice for Using Significant Digits
In Test Data to Determine Conformance with
Specifications
To maintain brevity in the text, the following will apply:
Example: ASTM E 29 (lllinois Modified) will be designated as “ASTM E 29.”
3.11 Add as follows:
This mold volume is historically known as the 1/30 ft* sized mold.
3.1.2 Add as follows:
This mold volume is historically known as the 1/13.33 ft* sized mold.
3.2.3 Revise the first sentence as follows:
The circular face rammer shall be used, but a sector face must be used as an
alternative when using the mechanical compactor and a 6-inch mold, provided the
report shall indicate type of face used other than the 50.8-mm (2-in.) circular face,
and it shall have an area equal to that of the circular face rammer.
4.3 Replace the second sentence as follows:

When the sample has oversized particles, particles retained on the 4.75-mm
(No. 4) sieve, keep separate from material passing 4.75-mm (No. 4) sieve and see
Annex Al.
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Illinois Modified Test Procedure
Effective Date: December 1, 2017

Standard Method of Test
for
Moisture - Density Relations of Soils Using a
2.5-kg (5.5-Ib) Rammer and a 305-mm (12-in.) Drop

Reference AASHTO T 99-17

AASHTO
Section | lllinois Modification
4.4 Revise as follows:
Reduce the sample passing the 4.75-mm (No. 4) sieve to a mass of 3 kg (7 Ib) or
| more in accordance with ITP 248. If performing the coarse particle correction in
Annex Al, Section A.1.3 shall be completed prior to proceeding with the sample
reduction.
5.,7.,9., | Add as follows:
11., and | All rounding shall be according to ASTM E 29.
12
531 Replace as follows:
Following compaction, remove the collar; carefully trim the compacted soil even
with the top of the mold by means of the straightedge, and determine the mass of
the mold, base plate, and moist soil in kilograms to the nearest one gram, or
determine the mass in pounds to the nearest 0.002 pounds. Calculate the wet
density, W,, as described in Section 12.1 or 12.3 and 12.4.
55 Replace the third sentence as follows:
Continue this series of determinations until there is either a decrease or no change
in the wet unit mass, Wy, per cubic meter (cubic foot) of the compacted soil (Note
8).
|| 55.1 Delete.
7.1 Revise the second sentence as follows:
Calculate the wet density, W, as described in Section 12.1 or 12.3 and 12.4.
8.3 Replace the second sentence as follows:
When the sample has oversized particles, particles retained on the 19.0-mm
(3/4-in.) sieve, keep separate from material passing 19.0-mm (3/4-in.) sieve and
see Annex Al.
8.4 Revise as follows:
Reduce the sample passing the 19.0-mm (3/4-in.) sieve to a mass of 5 kg (11 Ib) or
| more in accordance with ITP 248. If performing the coarse particle correction in
Annex Al, Section A.1.3 shall be completed prior to proceeding with the sample
reduction.
9.3.1 Revise the fourth sentence as follows:
Calculate the wet density, W, as described in Section 12.1 or 12.3 and 12.4.
9.5 Replace the third sentence as follows:
Continue this series of determinations until there is either a decrease or no change
in the wet unit mass, W, per cubic meter (cubic foot) of the compacted soil.
|| 951 Delete.
111 Revise the second sentence as follows:
Calculate the wet density, W, as described in Section 12.1 or 12.3 and 12.4.
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Illinois Modified Test Procedure
Effective Date: December 1, 2017

Standard Method of Test
for
Moisture - Density Relations of Soils Using a
2.5-kg (5.5-Ib) Rammer and a 305-mm (12-in.) Drop

Reference AASHTO T 99-17

AASHTO
Section | lllinois Modification
12.1 Add after the first sentence:
Refer to Section 12.3 and 12.4 for alternative calculation of W; using mold factor
methods.
12.2 Revise as follows:
w = moisture content (percent) of the specimen, as determined by T 265.
12.3 Add as follows:
New The mold factor can be related to the volume of the mold as follows:
Section [F=1/V 3)
Where:
F = mold factor, and
V = volume of mold.
If using a balance or scale that measures the soil and mold mass in grams and the
mold volume is in ft3, the Mold Factor requires a unit conversion as follows:
F=_x—> (4)
V  454g
Note 9 —The Mold Factor is a conversion factor incorporating the volume of the
mold and, if needed, the conversion of grams to pounds.
12.4 Add as follows:
New Alternatively, the wet density can be determined using the mold factor. For
Section | masses recorded in kilograms, the unit of wet density is kilograms per cubic meter

of compacted soil. However, equation 4 from Section 12.3 may be used to convert
grams to pounds to determine the unit of wet density in pounds per cubic foot of
compacted soil. For masses recorded in pounds, the unit of wet density is pounds
per cubic foot of compacted soil.

W;=(A-B)xF

Where:

A = mass of compacted specimen and mold;
B mass of mold;

F mold factor as calculated in Section 12.3
W; = wet density.
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Illinois Modified Test Procedure
Effective Date: December 1, 2017

Standard Method of Test
for
Moisture - Density Relations of Soils Using a
2.5-kg (5.5-Ib) Rammer and a 305-mm (12-in.) Drop

Reference AASHTO T 99-17

AASHTO
Section | lllinois Modification
13.1 Revise the second sentence as follows:
The oven-dry densities of the soil shall be plotted as ordinates, and the
corresponding moisture content as abscissas (Note 10).
Add as follows at the end of the paragraph:
Note 10 — (Optional) The wet densities of the soil may also be plotted as ordinates,
and the corresponding moisture content as abscissas.
13.2 Revise the first sentence as follows:

Optimum Moisture Content — When the densities and corresponding moisture
contents for the soil have been determined and plotted as indicated in Section
13.1, it will be found that by connecting the plotted points with smooth line, a curve
is produced (Note 11).
Add as follows at the end of the paragraph:
Note 11 — (Optional) As an aid for interpreting the dry density smooth line curve
between the dry points plotted in section 13.1, connect the plotted points from Note
9 with a smooth line to create a wet density curve. Then, select 2 to 3 intermediate
points on the wet density curve near the apparent peak of the dry curve, and back
calculate the dry density of these points from their wet densities and corresponding
moisture contents. Plot those intermediate dry densities and corresponding
moisture content points to the points plotted in Section 13.1.

14.1.3 Revise as follows:
The maximum dry density to the nearest 1 kg/m? (0.1 Ib/ft®).

14.1.5 Revise as follows:
Oversized particle correction, if performed.

14.1.5.1 | Revise as follows:
The adjusted maximum dry density to the nearest 1 kg/m® (0.1 Ib/ft®), if calculated.

14.1.5.2 | Revise as follows:
The corrected optimum moisture content to the nearest 0.1 percent, if calculated.

14.1.5.3 | Revise as follows:
The oversized particles to the nearest 0.1 percent of the original dry mass of the
sample, if calculated.

14.1.5.4 | Revise as follows:
Ggp, Of oversized particles to the nearest 0.001, if determined.

Al.3.2 Revise the third sentence as follows:

The moisture content shall be determined by T 265.
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Illinois Modified Test Procedure
Effective Date: December 1, 2017

Standard Method of Test
for
Slump of Hydraulic Cement Concrete

Reference AASHTO T 119M/T 119-13 (2017)

AASHTO
Section | lllinois Modification
2.1 Revise as follows:
AASHTO T 23 (lllinois Modified)
AASHTO T 121 (lllinois Modified)
AASHTO R 60 (lllinois Modified)
AASHTO T 152 (lllinois Modified)
AASHTO T 196 (lllinois Modified)
To maintain brevity in the text, the following will apply:
Example: AASHTO T 23 (lllinois Modified) will be designated as “T 23.”
5.1 Revise the ninth sentence as follows:
The mold shall be free from dents, deformations, and adhered mortar.
Add eleventh sentence as follows:
A funnel and a swing handle (attached to the base plate for measuring vertical
distance) may be used.
Comment: Plastic molds are not permitted under any circumstances
despite approval in ASTM C 143.
5.1.2 Delete

5.1.2.1 Delete

5.1.2.2 Delete

7.1, 7.2, | Replace with the following:

7.3, and

7.4 The following is the test method for determining the slump of concrete:

1.

Dampen the funnel, the cone, the hand scoop or trowel, the tamping rod,
and the floor or base plate.

Conduct the test on a flat, level, firm, non-absorbent surface which is free
from vibration or other disturbances.

Hold the cone firmly in place by standing on the two foot pieces, or by
closing the clamps on the base plate. Do not allow the cone to move
during filling.

Immediately fill the cone in three layers, each approximately one-third the
volume of the cone. The bottom layer shall fill the cone to approximately
one-quarter its depth [67 mm (2 5/8 in.)], the middle layer to
approximately one-half its depth [155 mm (6 1/8 in.)], and the top layer to
just over the top of the cone. Each scoopful of concrete should be moved
around the top edge of the cone (or funnel, if used) to provide even
distribution of the concrete in the cone. If the funnel is used when placing
the top layer, raise it slightly to prevent it from becoming wedged inside
the cone.
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Illinois Modified Test Procedure
Effective Date: December 1, 2017

Standard Method of Test
for
Slump of Hydraulic Cement Concrete
(continued)
Reference AASHTO T 119M/T 119-13 (2017)

AASHTO

Section llinois Modification

7.1,7.2,

7.3, and 5.
7.4

continued

10.

11.

12.

If the funnel is used, remove it before rodding each layer. Rod each
layer 25 times with the hemispherical end of the tamping rod. Distribute
the rod strokes uniformly over the cross section of each layer. This will
require the tamping rod at times, to be inclined slightly. Rod
approximately half of the strokes near the perimeter, and then progress
with vertical strokes spirally toward the center.

Rod the bottom layer throughout its depth and avoid forcibly striking the
floor or base plate. To accomplish this, hold the tamping rod at the point
which will allow the desirable tamping depth.

Rod the middle and top layers to just penetrate into the underlying layer.
To accomplish this, hold the tamping rod at the point which will allow the
desirable tamping depth.

When rodding the top layer, keep the level of concrete above the cone at
all times. If the level of concrete drops below the top of the cone, stop
rodding and add more concrete. The rodding count shall resume at the
point of interruption.

Strike off the concrete level with the top of the cone using a screeding
and rolling motion with the tamping rod.

Hold the cone, without movement, by applying a downward force to the
handles. Step off the foot pieces, or unclamp the base plate clamps, and
immediately raise the cone above the concrete. This shall be performed
in a steady upward lift with no lateral movement or rotation. The cone
shall be lifted within 3 to 7 seconds. Step 4 through 10 shall performed
within 2 % minutes.

If a significant falling away or shearing off of concrete from one side
occurs, do not measure the slump. Repeat the test on another portion of
the sample. If the same result occurs, the concrete probably lacks the
cohesiveness for the slump test to be applicable.

To measure the slump, invert the cone and place it on the floor or base
plate near the slumped concrete. Place the tamping rod across the cone
and immediately measure the distance between the bottom of the rod
and the displaced original center of the top surface of the concrete. A
base plate with a swing handle may also be used to measure the
distance.
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Illinois Modified Test Procedure
Effective Date: December 1, 2017

Standard Method of Test
For
Density (Unit Weight), Yield, and Air Content (Gravimetric) of Concrete

Reference AASHTO T 121M/T 121-17

AASHTO
Section | lllinois Modification
2.1 Add as follows:
AASHTO M 231 Weighing Devices Used in the Testing of
Materials

Revise as follows:

lllinois Test Procedure 19 replaces T 19M/T 19
AASHTO T 23 (lllinois Modified)

AASHTO T 119 (lllinois Modified)

AASHTO R 60 (lllinois Modified)

AASHTO T 152 (lllinois Modified)

AASHTO T 196 (lllinois Modified)

To maintain brevity in the text, the following will apply:

Example: AASHTO T 23 (lllinois Modified) will be designated as “T 23.”
All references to “AASHTO T 19M/T 19" or “T 19” shall be understood
to refer to lllinois Test Procedure 19.

2.2 Add as follows:

ASTM E 29 (lllinois Modified) Standard Practice for Using Significant Digits
in Test Data to Determine Conformance with
Specifications

To maintain brevity in the text, the following will apply:
Example: ASTM E 29 (lllinois Modified) will be designated as “ASTM E 29.”

2.3 lllinois Standard:

New lllinois Specification 101 Minimum Requirement for Electronic Balances.
Section
4.1 Replace the first sentence with the following:

The balance or scale shall conform to M 231 and lllinois Specification 101.

8.1 Add as follows:
The test result shall be rounded to the nearest 1 kg/m3 (0.1 Ib/ft3).

8.2 Add as follows:
The test result shall be rounded to the nearest 0.01 m3 (0.1 ft3).

8.3 Add as follows:
The test result shall be rounded to the nearest 0.01.

8.4 Add as follows:
The test result shall be rounded to the nearest 1 kg/m3 (1 Ib/yd3).

8.5 Add as follows:
The test result shall be rounded to the nearest 0.1 percent.

8.6 All rounding shall be according to ASTM E 29.
New
Section
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Illinois Modified Test Procedure
Effective Date: January 1, 2016

Standard Method of Test
for
Moisture-Density Relations of Soil-Cement Mixtures

Reference AASHTO T 134-05 (2013)

AASHTO
Section lllinois Modification
2.1 Revise as follows:

AASHTO M 92 (lllinois Modified)

AASHTO M 231 (lllinois Modified)

lllinois Test Procedure 19 replaces T19M/T 19
AASHTO T 265 (lllinois Modified)

Remove as follows:
AASHTO R 11 (replaced by lllinois Modified ASTM E 29)

Add as follows:

AASHTO T 99 (lllinois Modified)

All references to “AASHTO T 224" shall be understood to refer to Annex Al of
AASHTO T 99 (lllinois Modified).

To maintain brevity in the text, the following will apply:

Example: AASHTO T 265 (lllinois Modified) will be designated as “T 265.”
All references to “AASHTO T 19M/T 19” or “T 19” shall be understood
to refer to lllinois Test Procedure 19.

2.2 Add as follows:

ASTM E 29 (lllinois Modified) Standard Practice for Using Significant Digits
in Test Data to Determine Conformance with
Specifications

To maintain brevity in the text, the following will apply:
Example: ASTM E 29 (lllinois Modified) will be designated as “ASTM E 29.”

8.1 Add as follows:
All rounding shall be according to ASTM E 29.
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Illinois Modified Test Procedure
Effective Date: December 1, 2017

Standard Method of Test
For
Air Content of Freshly Mixed Concrete by the Pressure Method

Reference AASHTO T 152-17

AASHTO
Section | Illinois Modification
2.1 Revise as follows:
AASHTO R 39 (lllinois Modified)
AASHTO R 60 (lllinois Modified)
AASHTO T 23 (lllinois Modified)
AASHTO T 119 (lllinois Modified)
AASHTO T 121 (lllinois Modified)
AASHTO T 196 (lllinois Modified)
Add as follows:
AASHTO M 231 Weighing Devices Used in the Testing of
Materials
To maintain brevity in the text, the following will apply:
Example: AASHTO T 23 (lllinois Modified) will be designated as “T 23.”
2.2 Add as follows:
ASTM E 29 (lllinois Modified) Standard Practice for Using Significant
Digits in Test Data to Determine
Conformance with Specification
To maintain brevity in the text, the following will apply:
Example: ASTM E 29 (lllinois Modified) will be designated as “ASTM E 29.”
2.3 lllinois Standards:
New lllinois Specification 101 Minimum Requirement for Electronic
Section Balances
6.1 Add as follows:
The maximum calibration interval is 12 months for the Type A air meter, and
3 months for the Type B air meter.
7.1 Add as follows:

The average correction factor test may be performed on separate samples of fine

and coarse aggregate. Refer to Section 7.5 for more information.
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Illinois Modified Test Procedure
Effective Date: December 1, 2017

Standard Method of Test
For
Air Content of Freshly Mixed Concrete by the Pressure Method
(continued)
Reference AASHTO T 152-17

AASHTO

Section | lllinois Modification
7.5 Add as follows:
New

Section | Alternate Aggregate Correction Factor Determination
Using Department Type A Meter:

Prepare separate representative samples of fine and coarse aggregate, each in
the amount which will be used in a volume of concrete exactly sufficient to fill the
container, which for this purpose may be considered as having a capacity of 0.2
cubic foot. To do so, it is necessary to know or estimate the proportions of the
materials which will be used in the work. If the size of samples used are later
found to be in error to any important degree, the test should be repeated after the
proportions have become definitely established.

Fill the container about half full of water, pour the fine aggregate slowly into the
container and stir vigorously by hand for five minutes so that the fine aggregate
will be completely inundated with no entrapped air around or between the
particles. It is very difficult to remove all of the entrapped air and much care
should be taken in performing this operation or the test will show erroneous
results.

Finish filling the container with water. Wipe the contact surfaces clean and clamp
the cover of the apparatus firmly to the container.

Close the lower petcock and open the upper petcock and the funnel valve. Pour
water through the funnel until it stands at a level slightly above the arrow mark on
the graduated scale. Close the funnel valve and adjust the water level to the
arrow mark on the graduated scale by means of the lower petcock.

Close the upper petcock and apply pressure with the bicycle tire pump until the
gage reads 103 kPa (15 psi). Read and record the subsidence of the water level.

Release the pressure by opening the upper petcock. Release the water by
opening the C-clamps. Repeat the test on other samples until it is apparent from
the results obtained that all the air entrapped between the fine aggregate particles
IS being stirred out.

Repeat the entire procedure with the coarse aggregate sample(s).

The sum of the readings obtained for the two samples is the subsidence of the
water level due to the air held within the aggregate particles, and is the correction
to be applied in determining the air content of the concrete. The test can be
made on the samples of fine and coarse aggregate combined, but more difficulty
will be experienced in stirring out entrapped air.
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Illinois Modified Test Procedure
Effective Date: December 1, 2017

Standard Method of Test
For

Air Content of Freshly Mixed Concrete by the Pressure Method

(continued)
Reference AASHTO T 152-17

AASHTO
Section | Illinois Modification
9.3 Replace as follows:

9.3.1,

ggg Procedure—Department Type A Meter:

9.3.4, 1. Thoroughly clean the flange or rim of the bowl and moisten the cover
and 9.3.5 assembly. This will ensure that when the cover is clamped, a pressure-

tight seal will be obtained.

2. Close the lower petcock. Open the upper petcock and the funnel valve.
Add water through the funnel until the level is slightly above the index
mark, or until water flows from the upper petcock.

3. Close the funnel valve. Using the lower petcock, adjust the bottom of the
meniscus (water level) to be level with the index mark. The index mark is
to account for the expansion of the air meter, and is above the zero mark.
The expansion is primarily a result of the C-clamps elongating. Always
read the water level at the bottom of the meniscus. Close the lower
petcock.

4. Close the upper petcock.

5. Using the hand pump, apply 103 kPa (15 psi) pressure.

6. Read the water level and record the apparent air content to the nearest
tenth of a percent. If the water level cannot be read at 103 kPa (15 psi),
reduce the air pressure to 69 kPa (10 psi) and multiply the reading by
1.25. If the water level cannot be read at 69 kPa (10 psi), reduce the air
pressure to 34 kPa (5 psi) and multiply the reading by 2.00.

7. Release the air pressure by slowly opening both petcocks before
unclamping and removing the cover.

If the water glass needs cleaning, remove the valve from the funnel valve
assembly. Clean the inside of the glass with a strip of cloth and one of the wire
guards of the water glass.

11.1.1 Replace as follows:
All rounding shall be according to ASTM E 29. The test result shall be rounded to
the nearest 0.1 after subtracting the aggregate correction factor.

Annex | Delete the Section and replace as follows:

Al The air meter shall be calibrated according to the instructions provided in the

Portland Cement Concrete Level | Technician Course Manual. The balance or
scale shall conform to M 231 and lllinois Specification 101.
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Illinois Modified Test Procedure
Effective Date: June 1, 2012
Revised Date: January 1, 2017

Standard Method of Test
for
Quantitative Extraction of Asphalt Binder from Hot Mix Asphalt (HMA)

Reference AASHTO T 164-14 (ASTM D 2172/ D 2172M-11)

AASHTO
Section | lllinois Modification

2.1 Replace AASHTO Standard T 84 with the following:
¢ lllinois Test Procedure 84

3.2 Replace with the following:
Constant mass — shall be defined as the mass at which further drying does
not alter the mass by more than 0.5 g when weighed at 1 hour intervals.

4.1 Replace with the following:

The HMA mixture is extracted with trichloroethylene; normal-propyl bromide;
or methylene chloride, using the extraction equipment applicable to Test
Method A, B or E.

The asphalt binder content is calculated by differences from the mass of the
extracted aggregate and moisture content, and mineral matter (when using
centrifuge extraction from Test Method A) in the extract. The asphalt binder
content is expressed as a mass percent of moisture-free mixtures.

51 Replace the first sentence with the following:

Method A or B shall be used for quantitative determinations of asphalt
binder in HMA mixtures and pavement samples for specification
acceptance, service evaluation, quality control, and research.

7.4 Delete

Note 4 Delete

9.21 Add at the end:

lllinois requires the material to be split to the sample size by use of the
splitter specified in Illinois Test Procedure 248 and further as specified in IL
Modified AASHTO T 312.

10.1 Replace with the following:
When required, calculate the moisture content of the mixture. Moisture
content in the sample is defined as follows:

Original Mass — Oven Dry Mass «
Original Mass

100

Note 9 Delete
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Illinois Modified Test Procedure
Effective Date: June 1, 2012
Revised Date: January 1, 2017

Standard Method of Test
for

Quantitative Extraction of Asphalt Binder from Hot Mix Asphalt (HMA)

Reference AASHTO T 164-14 (ASTM D 2172/ D 2172M-11)

AASHTO
Section | lllinois Modification
12.3 Replace the first sentence with the following:
Cover the test portion in the bowl with trichloroethylene, methylene chloride,
or normal-propyl bromide extractant, and allow sufficient time for the solvent
to disintegrate the test portion (not more than 1 h).
12.4 Replace the second sentence with the following:
Allow the machine to stop; add 200 mL (or more as appropriate for the mass
of the sample) of trichloroethylene, methylene chloride, or normal-propyl
bromide extractant, and repeat the procedure.
12.6 Replace with the following:
When centrifuge extraction from Test Method A is used, the amount of
mineral matter in the extract shall be determined. Any of the test procedures
specified in Annex A1 may be used to determine the amount of mineral
matter.
13. Replace with the following:

If centrifuge extraction from Test Method A is used, or when any other
method of extraction is used and the amount of mineral matter in the extract
is determined, then the asphalt binder content in the test portion shall be
calculated as follows:

% = (Wl _WZ) - (WS +W4) X100

Asphalt Binder Content,
Wl _Wz

Where:

W1 = mass of test portion,

W, = mass of water in test portion,

W3 = mass of extracted mineral aggregate, and
W4 = mass of mineral matter in the extract.

When method B or E is used and the amount of mineral matter in the extract
is not determined, then the percent asphalt binder content in the test portion
shall be calculated as follows:

Sample Mass, Dry — Aggregate Mass, Dry
X
Sample Mass, Dry

Asphalt Binder Content, % = 100

December 1, 2017 Manual of Test Procedures for Materials 168



http://www.astm.org/cgi-bin/resolver.cgi?E29

Illinois Modified Test Procedure
Effective Date: June 1, 2012
Revised Date: January 1, 2017

Standard Method of Test
for

Quantitative Extraction of Asphalt Binder from Hot Mix Asphalt (HMA)

Reference AASHTO T 164-14 (ASTM D 2172/ D 2172M-11)

AASHTO
Section | lllinois Modification
14.1.1.2 | Revise the first sentence as follows:
Cylindrical Metal Frames, two.
16.2.1 Replace with the following:
Dry two sheets of filter paper for each metal frame to a constant mass in an
oven at 110 +5 °C (230 = 9 °F). Fold each filter paper into quarters. Place
the first filter paper into the metal frame in the shape of a cone with three
layers on one side and one layer of filter paper on the other side. Place the
second filter paper in the cone in the opposite direction, creating four layers
of filter paper around the basket.
16.2.2 Replace with the following:
Determine the mass of each sample, weighing the pan, sample, and filter
paper to the nearest 0.1 gram.
16.2.3 Delete the last two sentences.
16.2.6 Replace the second sentence as follows:
Dry the frames in the vented hood; transfer the sample and filters into the
original tared pan; and place the pan, sample, and filters in a vented oven at
110 £ 5 °C (230 + 9 °F) for 3 hours before determining the constant mass.
Record the mass.
Test Delete:
Method D | Test Method D
18 Delete
19 Delete
20 Delete
Note 18 | Delete
25.2.6 Delete the third and fourth sentences.
27.1 Delete the last sentence.
27.2 Delete the last sentence.
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Illinois Modified Test Procedure
Effective Date: June 1, 2012
Revised Date: January 1, 2017

Standard Method of Test
for

Quantitative Extraction of Asphalt Binder from Hot Mix Asphalt (HMA)

Reference AASHTO T 164-14 (ASTM D 2172/ D 2172M-11)

AASHTO
Section | lllinois Modification
Al1.2.2.1 | Replace the third sentence with:

Transfer all of the extract (from Method A, B, or E as appropriate) to an
appropriate (feed) container suitably equipped with a feed control (valve or

clamp, etc.).
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lllinois Modified Test Procedure
Effective Date: January 1, 2002
Revised: December 1, 2017

Standard Method of Test
for

| Bulk Specific Gravity (G,,) of Compacted Asphalt Mixtures Using Saturated

Surface-Dry Specimens

Reference AASHTO T 166-16, Methods A and C

AASHTO
Section | lllinois Modification
2.1 Replace with the following:
Referenced lllinois modified AASHTO Standards:
m M231, Weighing Devices Used in the Testing of Materials
2.2 Referenced lllinois modified ASTM Standards:
New m D1188, Bulk Specific Gravity and Density of Compacted Bituminous
Section Mixtures Using Coated Samples
3.1.2 Replace with the following:
Constant mass shall be defined as the mass at which further drying at
52 +3°C (125 + 5 °F) for 2 hours, at 110 + 5 °C (230 + 9 °F) for 1 hour, or
when weighed after at least two drying cycles of the vacuum-drying
apparatus required in ASTM D7227/D7227M does not alter the mass more
than 0.5 grams. Samples being saved for Quality Assurance testing shall
not be dried at 110 + 5 °C (230 + 9 °F).
4.2 Revise as follows:
Size of Specimens—It is (1) required that the minimum diameter of the
gyratory compacted specimens be 149.90 mm (5.90 inches), (2) required
that the minimum diameter of the cored specimens be 92.1 mm (3 5/8
inches), and (3) recommended that the thickness of specimens be at least
one and one half times the maximum size of the aggregate.
4.6 Replace with the following:
When cores from HMA pavement are used and two or more layers are
attached together, a saw or other suitable means shall be used to separate
the pavement layers. Care should be exercised to ensure that the
specimens are not damaged during the separation process.
5.3 Replace with the following:
Water Bath
531 For immersing the specimen in water while suspended under the weighing
New device, equipped with an overflow outlet for maintaining a constant water
Section | level.
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lllinois Modified Test Procedure
Effective Date: January 1, 2002
Revised: December 1, 2017

Standard Method of Test
for

| Bulk Specific Gravity (G,,) of Compacted Asphalt Mixtures Using Saturated

Surface-Dry Specimens

Reference AASHTO T 166-16, Methods A and C

AASHTO
Section | lllinois Modification
5.3.2 Constant Temperature Water Bath — Shall meet the requirements listed in
New the lllinois Department of Transportation document, “Bituminous Concrete
Section | QC/QA Laboratory Equipment”.
6.2 Replace the first sentence with the following:
Cool the specimen to room temperature at 25 + 5 °C (77 + 9 °F) and brush it
to remove any loose particles. Weigh the specimen and record the result as
the original dry mass, "A". Measure the thickness of the specimen in.
three places to the nearest 1.0 mm (1/16 inch) to obtain an average.
8 Delete
9 Delete
10 Delete
11.1 Add the following:
Method C (Rapid Test) shall not be used if cores are being saved for Quality
Assurance testing.
13.1.1 Replace with the following:
The method used (A or C).
Footnote' | Delete
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Illinois Modified Test Procedure
Effective Date: December 1, 2017

Standard Method of Test
for
Flexural Strength of Concrete
(Using Simple Beam with Center-Point Loading)

Reference AASHTO T 177-17

AASHTO
Section | lllinois Modification

2.1 Revise as follows:
AASHTO R 39 (lllinois Modified)
AASHTO T 23 (lllinois Modified)
AASHTO T 231 (lllinois Modified)
To maintain brevity in the text, the following will apply:
Example: AASHTO T 23 (lllinois Modified) will be designated as “T 23.”

2.2 Add as follows:
ASTM E 29 (lllinois Modified) Standard Practice for Using Significant Digits

in Test Data to Determine Conformance with
Specifications

To maintain brevity in the text, the following will apply:
Example: ASTM E 29 (lllinois Modified) will be designated as “ASTM E 29.”

4.1 Revise as follows:
Replace the second sentence with: “Hand-operated testing machines having
pumps that do not provide a continuous loading to failure in one stroke are
permitted, and the machine’s span length shall be between 400 mm (15 3/4 in.) and
464 mm (18 1/4 in.). When calibrating hand-operated testing machines according

| to T 67, the accuracy requirement is + 3 %.”
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Illinois Modified Test Procedure
Effective Date: December 1, 2017

Standard Method of Test
for
Flexural Strength of Concrete
(Using Simple Beam with Center-Point Loading)
(continued)
Reference AASHTO T 177-17

AASHTO
Section

lllinois Modification

6.4
New
Section

The Department test procedure for a hand pump beam breaker is as follows:

Fins that may have formed in finishing the beam shall be removed. The beam shall
be placed in the machine, with the formed sides in contact with the loading
crosshead and reaction rollers (i.e. finished side vertical). The beam shall be
inserted to engage properly the bottom rollers, and shall have a minimum of 25 mm
(1 in.) overhang. The beam shall be properly centered on the bottom rollers. The
hand wheel is then rotated to bring the loading crosshead firmly into contact with
the beam. The release valve is then closed finger tight by turning it clockwise, and
the gauge check valve is placed in the “ON” position. The pump is then operated
continuously and without shock. The load shall be applied rapidly until
approximately 50 percent of the estimated breaking load is obtained. Thereafter,
the load rate shall be 1,035 + 175 kPa/min. (150 £ 25 psi/min.) until rupture occurs.
The reading of the hydraulic gauge is then recorded, the gauge check valve
brought to the “OFF” position, the release valve opened by turning it
counterclockwise, and the hand wheel rotated to raise the loading crosshead.
When using the 762 mm (30 in.) long beam, the remaining length is inserted for the
second break. The same test procedure is used. Note for Department Made
Beam Breaker: If during the test a value of 6,900 kPa (1,000 psi) flexural strength
is obtained, and the beam has not ruptured, testing may be discontinued to avoid
damage to the hand pump beam breaker. The value shall be recorded as 6,900+
kPa (1,000+ psi). For a minimum design flexural strength that is greater than 5,500
kPa (800 psi), the Department made beam breaker should not be used.

7., 8.
and 9.

Add as follows:
All rounding shall be according to ASTM E 29.
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Illinois Modified Test Procedure
Effective Date: December 1, 2017

Standard Method of Test
for
Moisture - Density Relations of Soils Using a
4.54-kg (10-Ib) Rammer and a 457-mm (18-in.) Drop

| Reference AASHTO T 180-17

AASHTO
Section lllinois Modification
2.1 Revise as follows:

lllinois Test Procedure 19 replaces T19M/T 19
lllinois Test Procedure 85 replaces T 85
lllinois Test Procedure 248 replaces R 76
AASHTO T 265 (lllinois Modified)

AASHTO T 310 (lllinois Modified)

Delete as follows:
T 217
T 255

To maintain brevity in the text, the following will apply:

Example: AASHTO T 265 (lllinois Modified) will be designated as “T 265.”
All references to “AASHTO T 19M/T 19” or “T 19” shall be understood
to refer to lllinois Test Procedure 19.

2.2 Add as follows:

ASTM E 29 (lllinois Modified) Standard Practice for Using Significant Digits
In Test Data to Determine Conformance with
Specifications

To maintain brevity in the text, the following will apply:

Example: ASTM E 29 (lllinois Modified) will be designated as “ASTM E 29.”
3.1.1 Add as follows:

This mold volume is historically known as the 1/30 ft* sized mold.

3.1.2 Add as follows:

This mold volume is historically known as the 1/13.33 ft* sized mold.

3.2.3 Revise the first sentence as follows:

The circular face rammer shall be used, but a sector face must be used as an
alternative when using the mechanical compactor and a 6-inch mold, provided
that the report shall indicate type of face used other than the 50.8-mm (2-in.)
circular face, and the sector face rammer shall have an area equal to that of the
circular face rammer.
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Illinois Modified Test Procedure
Effective Date: December 1, 2017

Standard Method of Test
for
Moisture - Density Relations of Soils Using a
4.54-kg (10-Ib) Rammer and a 457-mm (18-in.) Drop

Reference AASHTO T 180-17

AASHTO
Section | lllinois Modification
4.3 Replace as follows:
Sieve the soil over the 4.75-mm (No. 4) sieve. When the sample has oversized
particles, particles retained on the 4.75-mm
(No. 4) sieve, keep separate from material passing 4.75-mm (No. 4) sieve and
see Annex Al. Reduce the sample, to a mass of 3 kg (7 Ib) or more in
| accordance with ITP 248. If performing the coarse particle correction in Annex
Al, Section A.1.3 shall be completed prior to proceeding with the sample
reduction.
5.,7.,9., | Add as follows:
11.,and | All rounding shall be according to ASTM E 29.
12.
531 Replace as follows:
Following compaction, remove the collar; carefully trim the compacted soil even
with the top of the mold by means of the straightedge, and determine the mass
of the mold, base plate, and moist soil in kilograms to the nearest one gram, or
determine the mass in pounds to the nearest 0.002 pounds. Calculate the wet
density, W1, as described in Section 12.1 or 12.3 and 12.4.
5.5 Replace the third sentence as follows:
Continue this series of determinations until there is either a decrease or no
change in the wet unit mass, W, per cubic meter (cubic foot) of the compacted
soil (Note 8).
|| 551 Delete.
7.1 Revise the second sentence as follows:
Calculate the wet density, W, as described in Section 12.1 or 12.3 and 12.4.
8.3 Replace the second sentence as follows:
When the sample has oversized patrticles, particles retained on the 19.0-mm
(3/4-in.) sieve, keep separate from material passing 19.0-mm (3/4-in.) sieve and
see Annex Al.
8.4 Revise as follows:
Reduce the sample passing the 19.0-mm (3/4-in.) sieve to a mass of 5 kg (11 Ib)
| or more in accordance with ITP 248. If performing the coarse particle correction
in Annex Al, Section A.1.3 shall be completed prior to proceeding with the
sample reduction.
9.3.1 Revise the fourth sentence as follows:
Calculate the wet density, W, as described in Section 12.1 or 12.3 and 12.4.
9.5 Replace the third sentence as follows:
Continue this series of determinations until there is either a decrease or no
change in the wet unit mass, W, per cubic meter (cubic foot) of the compacted
soil.
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Illinois Modified Test Procedure
Effective Date: December 1, 2017

Standard Method of Test
for
Moisture - Density Relations of Soils Using a
4.54-kg (10-Ib) Rammer and a 457-mm (18-in.) Drop

Reference AASHTO T 180-17

AASHTO
Section | lllinois Modification
9.5.1 Delete.
11.1 Revise the second sentence as follows:
Calculate the wet density, W, as described in Section 12.1 or 12.3 and 12.4.
12.1 Add after the first sentence:
Refer to Section 12.3 and 12.4 for alternative calculation of W; using mold factor
methods.
12.2 Revise as follows:
w = moisture content (percent) of the specimen, as determined by T 265.
12.3 Add as follows:
New The mold factor can be related to the volume of the mold as follows:
Section |[F=1/V 3)
Where:
F = mold factor, and
V = volume of mold.
If using a balance or scale that measures the soil and mold mass in grams and
the mold volume is in ft3, the Mold Factor requires a unit conversion as follows:
1 11k
F= v * 154 g )
Note 9 —The Mold Factor is a conversion factor incorporating the volume of the
mold and, if needed, the conversion of grams to pounds.
12.4 Add as follows:
New Alternatively, the wet density can be determined using the mold factor. For
Section | masses recorded in kilograms, the unit of wet density is kilograms per cubic meter

of compacted soil. However, equation 4 from Section 12.3 may be used to
convert grams to pounds to determine the unit of wet density is pounds per cubic
foot of compacted soil. For masses recorded in pounds, the unit of wet density is
pounds per cubic foot of compacted soil.

W;=(A-B)xF

Where:

A = mass of compacted specimen and mold;
B = mass of mold;

F = mold factor as calculated in Section 12.3

W; = wet density.
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Illinois Modified Test Procedure
Effective Date: December 1, 2017

Standard Method of Test
for
Moisture - Density Relations of Soils Using a
4.54-kg (10-Ib) Rammer and a 457-mm (18-in.) Drop

Reference AASHTO T 180-17

AASHTO
Section | lllinois Modification
13.1 Revise the second sentence as follows:
The oven-dry densities of the soil shall be plotted as ordinates, and the
corresponding moisture content as abscissas (Note 10).
Add as follows at the end of the paragraph:
Note 10 — (Optional) The wet densities of the soil may also be plotted as
ordinates, and the corresponding moisture content as abscissas.
13.2 Revise the first sentence as follows:

Optimum Moisture Content — When the densities and corresponding moisture
contents for the soil have been determined and plotted as indicated in Section
13.1, it will be found that by connecting the plotted points with smooth line, a
curve is produced (Note 11).
Add as follows at the end of the paragraph:
Note 11 — (Optional) As an aid for interpreting the dry density smooth line curve
between the dry points plotted in section 13.1, connect the plotted points from
Note 9 with a smooth line to create a wet density curve. Then, select 2 to 3
intermediate points on the wet density curve near the apparent peak of the dry
curve, and back calculate the dry density of these points from their wet densities
and corresponding moisture contents. Plot those intermediate dry densities and
corresponding moisture content points to the points plotted in Section 13.1.

14.1.3 Revise as follows:
The maximum dry density to the nearest 1 kg/m? (0.1 Ib/ft®).

14.1.5 Revise as follows:
Oversized particle correction, if performed.

14.1.5.1 | Revise as follows:
The adjusted maximum dry density to the nearest 1 kg/m® (0.1 Ib/ft®), if calculated.

14.1.5.2 | Revise as follows:
The corrected optimum moisture content to the nearest 0.1 percent, if calculated.

14.1.5.3 | Revise as follows:
The oversized particles to the nearest 0.1 percent of the original dry mass of the
sample, if calculated.

14.1.5.4 | Revise as follows:
Ggp, Of oversized particles to the nearest 0.001, if determined.

Al.3.2 Revise the third sentence as follows:

The moisture content shall be determined by T 265.
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lllinois Modified Test Procedure
Effective Date: January 1, 2015

Standard Method of Test
for
Density of Soil In-Place by the Sand-Cone Method

Reference AASHTO T 191-14

AASHTO
Section | lllinois Modification
2.1 Revise as follows:
lllinois Test Procedure 19 replaces T 19M/T19
AASHTO T 99 (lllinois Modified)
AASHTO T 217 (lllinois Modified)
AASHTO T 265 (lllinois Modified)
To maintain brevity in the text, the following will apply:
Example: AASHTO T 99 (lllinois Modified) will be designated as “T 99”.
All references to “AASHTO T 19M/T 19” or “T 19” shall be understood
to refer to lllinois Test Procedure 19.
2.2 Revise as follows:
ASTM E 29 (lllinois Modified) Standard Practice for Using Significant Digits
In Test Data to Determine Conformance with
Specifications
To maintain brevity in the text, the following will apply:
Example: ASTM E 29 (lllinois Modified) will be designated as “ASTM E 29.”
41.1 Add Note 5 as follows:
and
4.3.3 Note 5—Vibration of the sand during any mass-volume determination may
increase the bulk density of the sand and decrease the accuracy of the
determination. Appreciable time intervals between the bulk density determination
of the sand and its use in the field may result in change in the bulk density
caused by a change the moisture content or effective gradation.
4.2.4 Revise (Step 4.1.3) to (Step 4.1.2).
5.and 6. | Add as follows:

All rounding shall be according to ASTM E 29.
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Illinois Modified Test Procedure
Effective Date: January 1, 2017

Standard Method of Test
for
Air Content of Freshly Mixed Concrete by the Volumetric Method

Reference AASHTO T 196M/T 196-11 (2015)

AASHTO
Section llinois Modification
2.1 Revise as follows:

lllinois Test Procedure 19 replaces T 19M/T 19

AASHTO T 23 (lllinois Modified)

AASHTO T 119 (lllinois Modified)

AASHTO T 121 (lllinois Modified)

AASHTO T 141 (lllinois Modified) Note: AASHTO T 141 is now AASHTO R 60.
AASHTO T 152 (lllinois Modified)

To maintain brevity in the text, the following will apply:

Example: AASHTO T 23 (lllinois Modified) will be designated as “T 23.”
All references to “AASHTO T 19M/T 19” or “T 19" shall be understood
to refer to lllinois Test Procedure 19.

2.2 Add as follows:

ASTM E 29 (lllinois Modified) Standard Practice for Using Significant Digits
in Test Data to Determine Conformance with
Specifications

To maintain brevity in the text, the following will apply:
Example: ASTM E 29 (lllinois Modified) will be designated as “ASTM E 29.”

5.1 Revise as follows:
Replace “three-year intervals” with “1-year intervals.”

8.3 All rounding shall be according to ASTM E 29. The test result shall be rounded to
New the nearest 0.1 percent.
Section
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Illinois Modified Test Procedure
Effective Date: February 5, 2008
Revised Date: December 1, 2017

Standard Method of Test
for

| Theoretical Maximum Specific Gravity (Gnm) and Density of Hot Mix Asphalt (HMA)

Reference AASHTO T 209-12 (2016)

AASHTO
Section | lllinois Modification
3.1.2 Replace with the following:
Residual Pressure — the pressure remaining in the vacuum vessel after a
vacuum (negative pressure) is applied. The residual pressure is based on,
and measured with, an absolute manometer.
4.1 Replace the second sentence with the following:
Sufficient water at a temperature of 25 + 1°C (77 + 1.8°F) is added to
completely submerge the sample.
Delete the last sentence.
6.4.1 Replace with the following:
When a vacuum pump is used, a suitable trap of one or more 1000-ml filter
flasks, or equivalent, may be installed between the vacuum vessel and
vacuum source to reduce the amount of water vapor entering the vacuum
pump.
6.8.1 Replace with the following:
The water bath shall be maintained at a constant temperature of 25 + 1°C
(77 £ 1.8°F) during testing.
6.9 Replace with the following:
Drying Oven — A thermostatically controlled drying oven capable of
maintaining a temperature of 110 £ 5°C (230 £ 9°F).
8.1 Replace with the following:
For the weighing-in-water method (Section 13.1), standardize the volumetric
flasks or pycnometers by determining the mass of the container when
submerged in water at 25 + 1°C (77 + 1.8°F). Complete the process three
times and average the results for the proper calibration. Designate this
mass as C.
Figure 2 | Delete
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Illinois Modified Test Procedure
Effective Date: February 5, 2008
Revised Date: December 1, 2017

Standard Method of Test
for

| Theoretical Maximum Specific Gravity (G») and Density of Hot Mix Asphalt (HMA)

Reference AASHTO T 209-12 (2016)

AASHTO
Section | lllinois Modification
8.2 Replace with the following:
For the weighing-in-air method (Section 13.2), calibrate the volumetric flasks
or pycnometers by determining the mass of the container when filled with
water at 25 + 1°C (77 = 1.8°F). Complete the process three times and
average the results for the proper calibration. Designate this mass as D.
Accurate filling may be ensured by the use of a glass cover plate.
Figure 3 | Delete
8.3 Delete
8.3.1 Delete
8.3.2 Delete
8.3.3 Delete
Note 5 | Delete
Figure 4 | Delete (with definitions and explanations)
9.2 Replace the first two sentences with the following:
Samples prepared in a laboratory shall be conditioned and dried in an oven
according to IL-mod AASHTO R30. Longer drying time may be necessary
for a sample to achieve constant mass. Constant mass shall be defined as
the mass at which further drying does not alter the mass more than 0.5 gram
in 1 hour.
Note 6 | Replace the first sentence with the following:
The minimum time in the oven is specified as short-term conditioning time
for laboratory-prepared specimens.
13.1 Replace with the following: Mass Determination in Water - Suspend the

container and contents in the 25 + 1°C (77 + 1.8°F) water bath and
determine the mass after 10 + 1 min immersion. Designate the mass of the
container and the sample in water as B.
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| Theoretical Maximum Specific Gravity (G») and Density of Hot Mix Asphalt (HMA)

Illinois Modified Test Procedure
Effective Date: February 5, 2008
Revised Date: December 1, 2017

Standard Method of Test
for

Reference AASHTO T 209-12 (2016)

AASHTO
Section | lllinois Modification
Note 8 | Delete
Note 9 | Delete
14.1.1 Replace with the following:
Mass Determination in Water:
. . o . A
Theoretical Maximum Specific Gravity = ———
A—-(B-C)
where:
A = mass of oven-dry sample in air, g;
B = mass of sample and pycnometer submerged in water at 25°C (77°F),
g; and
C = mass of pycnometer submerged in water at 25°C (77°F), g.
14.1.3.1 | Delete
14.1.3.2 | Delete
Figure 5 | Delete
Figure 6 | Delete
Note 10 | Delete
Note 11 | Delete
15 This section shall be used only with approval of the Engineer.
Appendix | Delete
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Illinois Modified Test Procedure
Effective Date: January 1, 2015

Standard Method of Test
for
Determination of Moisture in Soils by Means of a
Calcium Carbide Gas Pressure Moisture Tester

Reference AASHTO T 217-14

AASHTO
Section | lllinois Modification
2.1 Revise as follows:
AASHTO T 265 (lllinois Modified)
To maintain brevity in the text, the following will apply:
Example: AASHTO T 265 (lllinois Modified) will be designated as “T 265".
2.2 Revise as follows:
ASTM E 29 (lllinois Modified) Standard Practice for Using Significant Digits
In Test Data to Determine Conformance with
Specifications
To maintain brevity in the text, the following will apply:
Example: ASTM E 29 (lllinois Modified) will be designated as “ASTM E 29".
5.and 6. | Add as follows:

All rounding shall be according to ASTM E 29.
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AASHTO T 224 is discontinued. Please refer to AASHTOs T 99 and T 180.
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Illinois Modified Test Procedure
Effective Date: December 1, 2017

Standard Method of Test
for
Capping Cylindrical Concrete Specimens

Reference AASHTO T 231-17

AASHTO
Section | lllinois Modification

2.2 Add as follows:

ASTM E 29 (lllinois Modified) Standard Practice for Using Significant Digits
in Test Data to Determine Conformance with
Specifications

Revise as follows:
ASTM C 1231 (Illinois Modified)

To maintain brevity in the text, the following will apply:
Example: ASTM E 29 (lllinois Modified) will be designated as “ASTM E 29.”

521 Add as follows:
All rounding shall be according to ASTM E 29.

5.2.2 Add as follows:
All rounding shall be according to ASTM E 29.
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lllinois Modified Test Procedure
Effective Date: January 1, 1998
Revised Date: January 1, 2017

Standard Method of Test
for

Resistance to Plastic Flow of Asphalt Mixtures Using Marshall Apparatus

Reference AASHTO T 245-15

AASHTO
Section | lllinois Modification

3.3 Replace the first sentence with the following:
Ring Dynamometer Assembly — One-ring dynamometer (Figure 2) of 44.4
kN (10,000 Ib) capacity and sensitivity of 44.5 N (10 Ib) up to 4.45 kN (1,000
Ib) and 111.2 N (25 Ib) between 4.45 and 44.4 kN (1,000 and 10,000 Ib)
shall be equipped with a micrometer dial.

3.4 Replace with the following:
Flow testing is optional. However, if it is tested then one X-Y stress-strain
recorder graduated to 0.25 mm (0.01 inch) is required.

5.2 Revise the first and second sentences as follows:
Bring the specimens prepared with asphalt cement to the specified
temperature by immersing in the water bath for 1 hour. Maintain the bath
temperature at 60 + 1 °C (140 + 1.8 °F).

5.2 Revise the fifth sentence as follows:
Thoroughly clean the guide rods and the inside surfaces of the test heads
prior to conducting the test and lubricate the guide rods and breaking head
with a kerosene cloth.

5.2 Delete references to the flowmeter; it is not required.

53 Delete reference to manually recording the maximum load and flowmeter

reading; it is not required.
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Illinois Modified Test Procedure
Effective Date: January 1, 2016

Standard Method of Test
for
Laboratory Determination of Moisture Content of Soils

Reference AASHTO T 265-15

AASHTO
Section | lllinois Modification
1.2 Revise as follows:
The following applies to all specified limits in this standard: For the purposes of
determining conformance with these specifications, an observed value or a
calculated value shall be rounded off according to lllinois Modified ASTM E 29.
2.2 Revise as follows:

ASTM E 29 (lllinois Modified) Standard Practice for Using Significant Digits
In Test Data to Determine Conformance with

Specifications

To maintain brevity in the text, the following will apply:
Example: ASTM E 29 (lllinois Modified) will be designated as “ASTM E 29.”
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Illinois Modified Test Procedure
Effective Date: October 15, 2012
Revised Date: December 1, 2017

Standard Method of Test
for
Determination of Organic Content in Soils by Loss on Ignition

Reference AASHTO T 267-86 (2013)
Modifications apply only when testing material according to Articles 1003.07 and 1004.06

of the Standard Specifications for Road and Bridge Construction for select fill in
Mechanically Stabilized Earth Retaining Walls (Article 522.02).

AASHTO
Section | lllinois Modification
4.1 Add the following after the first sentence:

All coarse aggregate samples shall initially be crushed to 3/8 in. (9.5 mm) or less
material before a representative sample is obtained in accordance with R 58.
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Illinois Modified Test Procedure
Effective Date: January 1, 2017

Standard Method of Test
for
Family of Curves - One-Point Method

Reference AASHTO T 272-15

AASHTO
Section | lllinois Modification
2.1 Revise as follows:

AASHTO T 99 (lllinois Modified)
AASHTO T 180 (lllinois Modified)
AASHTO T 265 (lllinois Modified)

To maintain brevity in the text, the following will apply:
Example: AASHTO T 99 (lllinois Modified) will be designated as “T 99.”

2.2 Revise as follows:

ASTM D 4643 Standard Test Method for Determination of Water
(Moisture) Content of Soil by Microwave Oven
Heating

ASTM D 4959 Standard Test Method for Determination of Water

Content of Soil by Direct Heating

ASTM E 29 (lllinois Modified) Standard Practice for Using Significant Digits
In Test Data to Determine Conformance with
Specifications

To maintain brevity in the text, the following will apply:
Example: ASTM E 29 (lllinois Modified) will be designated as “ASTM E 29.”

4.1 Revise as follows:

See T 99, Section 3, except a thermostatically controlled drying oven is not
required to dry soil for field tests. A microwave oven, hot plate, electric heat lamp,
kitchen stove, camp stove, grill or any other apparatus capable of drying soil to a
constant mass may be used. Care shall be made to not degrade or otherwise
adversely affect the soil (Note 1). Drying by microwave oven shall be according to
ASTM D 4643. Drying by all other non-thermostatically controlled oven means
shall be according to ASTM D 4959.

Note 1: Burning the soil may drive off organic material, which will result in moisture
measurements higher than the true value. Rapid heating of the soil may cause
particles to explode and loss of material, which will also result in moisture
measurements higher than the true value. Therefore, stir the soil sample when
drying to accelerate the operation and avoid localized overheating.

5.1, 7.1, | Add as follows:

9.1, and | For field tests, sieving according to T 99 or as referenced herein is not required.
11.1 As an alternative, thoroughly break up soil aggregations until no piece is larger

than 12 mm (0.5 in.). Discard any piece larger than 12 mm (0.5 in.).
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Illinois Modified Test Procedure
Effective Date: January 1, 2017

Standard Method of Test
for
Family of Curves - One-Point Method

Reference AASHTO T 272-15

AASHTO
Section | lllinois Modification
5.3 Revise the second sentence as follow:
When the sample has oversized particles, particles retained on the 4.75-mm (No.
4) sieve, refer to T 99 (Annex 1).
6.2 and | Add the following after the first sentence:
10.2 The need for adding water is determined by moisture content of the field sample.
6., 8., Add as follows:
10., and | All rounding shall be according to ASTM E 29.
12.
6.4 Revise the third sentence as follows:
Determine the moisture content in accordance with T 265 except as modified in
Section 4.1 if thermostatically controlled drying oven is not available and record
results.
9.3 Revise the second sentence as follows:
When the sample has oversized particles, refer to T 99 (Annex 1).
104 Revise the third sentence as follows:
Determine moisture content in accordance with T 265 except as modified in
Section 4.1 if thermostatically controlled drying oven is not available and record
results.
13.3 Add as follows:
New The mold factor can be related to the volume of the mold as follows:
Section |F=1/V

)
Where:
F mold factor, and
\Y/ volume of mold.

If using a balance or scale that measures the soil and mold mass in grams and the
mold volume is in ft3, the Mold Factor requires a unit conversion as follows:

F_1x 11b A
TV 7 454g )

Note 3 — The Mold Factor is a conversion factor incorporating the volume of the
mold and, if needed, the conversion of grams to pounds.
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Illinois Modified Test Procedure
Effective Date: January 1, 2017

Standard Method of Test
for
Family of Curves - One-Point Method

Reference AASHTO T 272-15

AASHTO
Section | lllinois Modification

134 Add as follows:

New The wet density can be determined using the mold factor. For masses recorded in
Section | kilograms, the unit of wet density is kilograms per cubic meter of compacted soil.
However, equation 4 from Section 13.3 may be used to convert grams to pounds to
determine the unit of wet density in pounds per cubic foot of compacted soil. For
masses recorded in pounds, the unit of wet density is pounds per cubic foot of
compacted soil.

W, =(A-B)xF

(5)
Where:
A = mass of compacted specimen and mold;
B mass of mold;
F mold factor as calculated in Section 13.3
W, = wet density.

Note 3 Revise as follows:
Change “Note 3" to “Note 4”.

Note 4 Revise as follows:
Change “Note 4" to “Note 5".

15.1.2 | Revise as follows:
The optimum moisture content as a percentage to the nearest 0.1 percent.

15.1.3 | Revise as follows:
The maximum dry density to the nearest 1 kg/m® (0.1 Ib/ft®).

Note 5 Revise as follows:
Change “Note 5" to “Note 6”.
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Illinois Modified Test Procedure
Effective Date: March 1, 2003
Revised Date: January 1, 2017

Standard Method of Test
For
Resistance of Compacted Bituminous Mixture to Moisture-Induced Damage

Reference AASHTO T 283-14

AASHTO
Section | lllinois Modification
1.1 Replace the first sentence with the following:

This method covers preparation of specimens and the measurement of the
change of diametral tensile strength resulting from the effects of water saturation
and accelerated water conditioning of compacted asphalt mixtures.

2.1 Replace with the following:

Referenced lllinois modified AASHTO Standards:

= R 30, Mixture Conditioning of Hot-Mix Asphalt (HMA)

= T 166, Bulk Specific Gravity of Compacted Bituminous Mixtures Using
Saturated Surface-Dry Specimens

= T 209, Theoretical Maximum Specific Gravity and Density of Bituminous
Paving Mixtures

= T 245, Resistance to Plastic Flow of Bituminous Mixtures Using Marshall
Apparatus

= T 312, Preparing and Determining the Density of Hot-Mix Asphalt (HMA)
Specimens by Means of the Superpave Gyratory Compactor

211 » [llinois Manual of Test Procedures, Appendix B17, Procedure for Introducing
Additives to Hot Mix Asphalt Mixtures and Testing in the Lab

2.2 Replace with the following:

ASTM Standards:

= D 979, Sampling Bituminous Paving Mixtures

= D 2041, Theoretical Maximum Specific Gravity and Density of Bituminous
Paving Mixtures

3.1 Replace the first sentence with the following:
As noted in the scope, this method is intended to evaluate the effects of
saturation and accelerated water conditioning of compacted asphalt mixtures.

3.2 Replace with the following:

Numerical indices of retained indirect-tensile properties are obtained by
comparing the properties of laboratory specimens subjected to moisture
conditioning with the similar properties of dry specimens.
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Illinois Modified Test Procedure
Effective Date: March 1, 2003
Revised Date: January 1, 2017

Standard Method of Test
For
Resistance of Compacted Bituminous Mixture to Moisture-Induced Damage

Reference AASHTO T 283-14

AASHTO
Section | Illinois Modification
4.1 Replace the fourth sentence with the following:

The other subset is subjected to vacuum saturation, followed by a warm-water
soaking cycle, before being tested for indirect tensile strength.

51 Replace with the following:
Equipment for preparing and compacting specimens from T 312.

53 Replace with the following:
Balance and water bath from T 166 for immersing the specimen under water
while suspended under a weighing device.

55 Delete
5.6 Delete
5.7 Delete
5.11 Replace the second sentence with the following:

For 100 mm (4 in.) diameter field-mixed, field-compacted pavement cores only,
the loading strips shall be 12.7 mm (0.5 in.) wide and for all specimens 150 mm
(5.91 in.) diameter, the loading strips shall be 19.05 mm (0.75 in.) wide.

6.1 Replace the first paragraph with the following:
Make at least six specimens for each test, half to be tested dry and the other half
to be tested after partial saturation and moisture conditioning (Note 1).

6.2 Replace with the following:
Specimens 150 mm (5.91 in.) diameter by 95 £ 5 mm (3.75 £ 0.20 in.) thick are

used.
6.3.1 If preparing a multi-specimen batch, split the batch into single-specimen
New guantities before placing in the oven.

Section
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Illinois Modified Test Procedure
Effective Date: March 1, 2003
Revised Date: January 1, 2017

Standard Method of Test
For
Resistance of Compacted Bituminous Mixture to Moisture-Induced Damage

Reference AASHTO T 283-14

AASHTO

Section | Illinois Modification
6.3.2 When an anti-stripping additive is used, the procedure in Appendix B17 of the
New lllinois Manual of Test Procedures for adding and mixing the additive shall be

Section | followed.

6.3.3 Odor neutralizing additives, if used, shall be added to the asphalt binder
New according to the manufacturer’s recommended dosage rate and procedure prior
Section | to mixing the asphalt with the heated aggregates.

6.4 Delete

6.5 Replace with the following up to Note 2:

Short-term aging of laboratory prepared mixtures shall be done according to
lllinois-modified AASHTO R 30. Compact the specimens according to the method
in T 312. The mixture shall be compacted to 7.0 + 0.5 percent air voids except
SMA mixtures which shall be compacted to 6.0 + 0.5 percent air voids. The most
effective way to adjust voids, while maintaining a compacted height of 95 mm is to
make slight changes in the weight of the loose material to be compacted. The
exact procedure must be determined experimentally for each mixture before
compacting the specimens for each set (Note 2).

6.6 Replace with the following:
Allow the extracted specimens to cool to a room temperature 25+ 5 °C (77 £ 9
°F).

7.1 Replace with the following:
Make at least six specimens for each test, half to be tested dry and the other half
to be tested after partial saturation and moisture conditioning (Note 1).

7.2 Replace with the following:
Specimens 150 mm (5.91 in.) in diameter by 95 £ 5 mm (3.75 £ 0.20 in.) thick are
used.
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Illinois Modified Test Procedure
Effective Date: March 1, 2003
Revised Date: January 1, 2017

Standard Method of Test

For
Resistance of Compacted Bituminous Mixture to Moisture-Induced Damage

Reference AASHTO T 283-14

AASHTO
Section | lllinois Modification

7.4 Replace with the following:

No loose-mix curing as described in Section 6.4 shall be performed on the field-
mixed samples. After sampling, place the mixture in an oven until it reaches the
compaction temperature + 3°C (5°F). Then, compact the specimen according to
the method in T 312. The mixture shall be compacted to 7.0 + 0.5 percent air
voids except SMA mixtures which shall be compacted to 6.0 + 0.5 percent air
voids. The most effective way to adjust voids, while maintaining a compacted
height of 95 mm is to make slight changes in the weight of the loose material to
be compacted. The exact procedure must be determined experimentally for each
mixture before compacting the specimens for each set (Note 2).

7.5 Replace with the following:
Allow the extracted specimens to cool to a room temperature of 25 + 5°C (77 +
9°F).

8.1.1 The pavement may be cored with the objective of performing a forensic analysis

New of the in-situ conditions of the in-place, compacted mixture. In that case, the core
Section | specimens should be kept in a leak-proof plastic bag until testing to preserve the
in-situ conditions. The testing should be conducted as soon as possible after
coring.

9.2 Replace with the following:

Use the gyratory compactor height printout sheet to determine the specimen
thickness (t). If the gyratory height printout sheet is not available determine the
specimen thickness by taking four measurements at approximately quarter points
on the periphery of the specimen and recording the average of these
measurements as the thickness of the specimen.

9.7 Replace the first sentence with the following:

For those specimens to be subjected to vacuum saturation and a warm-water
soaking cycle, calculate the volume of air voids (V) in cubic centimeters using the
following equation:

10.1 Replace with the following:
One subset will be tested dry, and the other will be partially vacuum-saturated
and soaked in warm water before testing.
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Illinois Modified Test Procedure
Effective Date: March 1, 2003
Revised Date: January 1, 2017

Standard Method of Test
For
Resistance of Compacted Bituminous Mixture to Moisture-Induced Damage

Reference AASHTO T 283-14

AASHTO
Section | lllinois Modification

10.2 Replace with the following:

The dry subset will be stored at room temperature until testing. The specimens
shall then be placed in a 25 + 1°C (77 £ 1.8°F) water bath for 2 hrs = 10 min with
a minimum 25 mm (1 in.) of water above their surface. Then test the specimens
as described in Section 11.

10.3.1 Replace with the following:

Place the specimen in the vacuum container. Fill the container with potable water
at room temperature so that the specimens have at least 25 mm (1 in.) of water
above their surface. Apply a vacuum of 13 to 67 kPa absolute pressure (10 to 26
in. Hg partial pressure) for a short time (approximately 1 to 10 minutes). Remove
the vacuum and leave the specimen submerged in water for a short time
(approximately 1 to 10 minutes).

Note 4 Delete.

10.3.7 Delete.

10.3.8 Replace the first sentence with the following:
Place the specimens, flat side down, into a 60 + 1 °C (140 + 1.8° F) water bath for
24 hrst 1 hr.

Delete the last sentence.

10.3.9 Replace the first sentence with:

After 24 hrs £ 1 hr in the 60 £ 1°C (140 + 1.8°F) water bath, remove the
specimens and place them in a water bath at 25 + 1°C (77 £ 1.8°F) for 2 hrs £ 10
min.

Replace the fourth sentence with:
Not more than 15 min should be required for the water bath to reach 25 + 1°C (77
+ 1.8°F).

11.1 Replace with:
Determine the indirect-tensile strength of dry and conditioned specimens at 25 +
1°C (77 £ 1.8°F).
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Illinois Modified Test Procedure
Effective Date: March 1, 2003
Revised Date: January 1, 2017

Standard Method of Test
For

Resistance of Compacted Bituminous Mixture to Moisture-Induced Damage

Reference AASHTO T 283-14

AASHTO
Section

Illinois Modification

1111

Replace the first sentence with the following:
Remove the specimen from the 25 + 1°C (77 £ 1.8°F) water bath.

Insert the following at the end:

Note 4: If a chart recorder is used, the 10,000 pound scale should be used for
150 mm (5.91 in.) specimens and the 5,000 pound scale should be used for 4 in.
(100 mm) field pavement core specimens.

11.1.2

Replace the last sentence with the following:

Inspect the interior surface for evidence of cracked or broken aggregate; visually
estimate the approximate degree of moisture damage on a scale from “1" to “3”
(with “3” being the most stripped) according to the lllinois procedure “Stripping of
Hot-Mix Asphalt Mixtures Visual Identification and Classification” and record the
observations.

12.1
New
Notes

Add the following at the end:
Note 5. The actual diameter of a gyratory specimen is 150 mm (5.91 in.).

Note 6: If the strength is converted from metric to English units, use the factor: 1
kPa = 0.14504 psi (1 psi = 6.895 kPa).

The minimum acceptable tensile strength shall be 60 psi for unmodified asphalt
binders and 80 psi for modified asphalt binders.

12.2

Replace the first sentence with the following:

Express the numerical index of resistance of asphalt mixtures to the detrimental
effect of water as the ratio of the original strength that is retained after the
moisture conditioning.

Add the following at the end:
The minimum TSR for 150 mm (5.91 in.) specimens shall be 0.85.

The minimum TSR for 4-inch (100 mm) field-mixed, field-compacted pavement
cores only shall be 0.75.
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Illinois Modified Test Procedure
Effective Date: June 1, 2012
Revised Date: January 1, 2017

Standard Method of Test
For

Asphalt Binder Content of Asphalt Mixtures by the Nuclear Method

Reference AASHTO T 287-14

AASHTO
Section | lllinois Modification
2.1 Replace the individual AASHTO Standards with the appropriate lllinois modified
AASHTO Standards:
2.1 Replace AASHTO Standard T 2, T 11, T 27 with the following and add lllinois
Test Procedure 248:
¢ lllinois Test Procedure 2
e lllinois Test Procedure 11
e lllinois Test Procedure 27
2.2 Manufacturer’s instruction manual
New
Section
3.3 Replace the first sentence with the following:
Accurate results are dependent upon proper calibration of the nuclear gauge to
the material being tested as covered in Appendix A.
3.4 Replace the second and third sentences with the following:
The moisture sample shall be weighed immediately, prior to beginning the test
count, and this value shall be recorded as the original sample weight. The
sample to be tested for moisture content shall be placed ina 110+ 5 °C (230 + 9
°F) oven at the time the mixture test count is being performed. Drying of the
moisture sample shall continue until it reaches constant mass. Constant mass
(oven dry) is defined as less than 0.5 g loss in 1 hour. This weight shall be
recorded as the oven-dry weight. Moisture content is determined as follows:
Moisture Content — ([Onglnal Sample Weight (?ven Dry Welght]J 100
Oven Dry Weight
3.4 Add New Note 1:
New Note | Note 1—The moisture content determined from the previous test can be used to

adjust the apparent asphalt content for quality control purposes only. The actual
moisture content of the current sample shall be determined and used to correct
the apparent asphalt content (nuclear gauge reading). The corrected asphalt
content is plotted on the control charts and used for acceptance purposes.
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Illinois Modified Test Procedure
Effective Date: June 1, 2012
Revised Date: January 1, 2017

Standard Method of Test
For

Asphalt Binder Content of Asphalt Mixtures by the Nuclear Method

Reference AASHTO T 287-14

AASHTO
Section | lllinois Modification
4.1 Replace with the following:
Nuclear asphalt binder content gauge system, capable of at least a 3-point
calibration, consisting of:
4.2 Replace with the following:
Mechanical mixer with a minimum 10-kg (22-Ib) capacity, capable of producing a
completely mixed, well-coated, homogenous asphalt mixture.
4.6.2 Delete.
4.8 Replace with the following:
Thermometers, metal-stemmed, armored type, with a temperature range 10 to
260 °C (50 to 500 °F), readable to 3 °C (5 °F).
49.1 Heat-resistant gloves.
New
Section
5.2 Add the following between the second and third sentences:
The location of the gauge for field-testing requires the gauge to be in the exact
location used during calibration.
6.1 Replace with the following:
Once a calibration is performed on a specific gauge, no mathematical transfer of
the calibration to another gauge will be allowed. The original calibration pans
shall be used to calibrate the new gauge.
7.2 Replace with the following:
If the background count has not changed by more than 1.0 percent from the
average of the previous 4 background counts, then the apparatus shall be
considered stable and acceptable for use. If the gauge has been moved or the
surrounding conditions have changed, additional background counts must be
obtained until the 1.0 percent standard is satisfied.
8. Rename: PROCEDURE FOR PRODUCTION TESTING

December 1, 2017 Manual of Test Procedures for Materials 210




Illinois Modified Test Procedure
Effective Date: June 1, 2012
Revised Date: January 1, 2017

Standard Method of Test
For

Asphalt Binder Content of Asphalt Mixtures by the Nuclear Method

Reference AASHTO T 287-14

AASHTO
Section | lllinois Modification
8.1 Replace with the following:
Obtain samples of freshly produced asphalt concrete according to lllinois
Department of Transportation document, "HMA QC/QA Initial Daily Plant and
Random Samples".
8.3 Add the following at the end:
The material shall be rodded into the corners of the gauge pan to eliminate large
voids.
8.4 Replace with the following:
Place additional asphalt mixture into the pan until the required mass, as
determined in Appendix A, is reached within £ 5 g.
8.6 Change to Note 2
Note 1
8.6 Add New Note 3:

New Note | Note 3 - Asphalt samples should not remain in the oven to re-heat for longer than
4 hours prior to placement in the gauge. Loss of hydrogen could cause an
inaccurate count.

8.7 Add the following at the end of the last sentence:
or according to the manufacturer’s instructions.
8.8 Replace the second sentence with the following:
Record the uncorrected asphalt binder content obtained from the reading taken in
section 8.7 to the nearest 0.1 percent.
10.1 Replace with the following:
The report shall be the lllinois Department of Transportation Ml 308 form or on the
form generated by the Department’s current QC/QA software.
10.2 Information to be recorded in a data book or diary:
New
Section
10.1.1 Rename as sections 10.2.1 through 10.2.13
through
10.1.13
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Illinois Modified Test Procedure
Effective Date: June 1, 2012
Revised Date: January 1, 2017

Standard Method of Test
For

Asphalt Binder Content of Asphalt Mixtures by the Nuclear Method

Reference AASHTO T 287-14

AASHTO
Section | lllinois Modification
Annexes | Replace with the following:
APPENDICES
Al.l Replace with the following:
This appendix covers the preparation of samples for, and the calibration of,
nuclear asphalt binder content gauges.
A3.5 Delete.
A3.5.1 | Delete.
A3.5.2 | Delete.
A3.5.3 | Delete.
A4l Add at the end of the second sentence:
according to the Manual of Test Procedures Appendix B17, Procedure for
Introducing Additives to Hot Mix Asphalt Mixtures and Testing in the Lab, Section
4.0 (D) (5) Liquid Anti-strip.
A4.2.1 | Replace the last paragraph with the following:
Asphalt binder contents will be chosen at the optimum asphalt binder content and
at increments of £1.0 percent from the optimum asphalt binder content. The
minimum three samples are 1.0 below optimum, optimum, and 1.0 above the
optimum asphalt binder content. Additional samples at other binder contents may
be required by the Engineer.
A4.3 Delete.
A4.3.1 | Delete.
A4.3.2 | Delete.
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Illinois Modified Test Procedure
Effective Date: June 1, 2012
Revised Date: January 1, 2017

Standard Method of Test
For

Asphalt Binder Content of Asphalt Mixtures by the Nuclear Method

Reference AASHTO T 287-14

AASHTO
Section

Illinois Modification

AG.1
Note A3

Replace with the following:

Note A3 - To find an appropriate starting mass, place the dry aggregate in a
gauge-sample pan. Fill the sample pan one-half full, evenly distributing the
sample in the pan. Level the HMA mixture with a trowel or spatula. Fill the
remainder of the pan until the weight of the HMA mixture in the pan equals the dry
aggregate weight. If the pan is not full, fill the pan to the point that the HMA
mixture is mounded slightly above the top of the pan. Record the weight of the
HMA mixture in the pan. This is the weight that is to be used for all calibration
and test samples using this calibration. Level the top of the HMA mixture using a
spatula or trowel. Use the metal plate or plywood to consolidate the HMA mixture
until it is even with the top edge of the pan. All specimens should be compacted
at a temperature between 121° and 149° + 6°C (250° and 300° + 10°F) to ensure
that the mix will compact properly.

AG.4

Add the following after the first sentence:
The material shall be rodded into the corners of the pan to eliminate large voids.

A7.2

Replace the last sentence with the following:
At a minimum, use 1.0 percent below optimum, optimum, and 1.0 percent above
the optimum asphalt binder content when making the calibration-curve pans.

A8.1

Replace the first sentence with the following:
Prepare four aggregate samples, or number recommended by the manufacturer,
using the target mass determined in Section A6.7.

A8.5

Add the following after the first sentence:
The material shall be rodded into the corners of the gauge pan to eliminate large
voids.

A8.8
New Note

Add New Note A4:

Note A4 - If the gauge does not have temperature compensation capabilities,
determine and record the temperature of the HMA mixture compacted into the
pan to use as the target temperature for testing field samples.

A8.9
Note A4

Change to Note A5:
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Illinois Modified Test Procedure
Effective Date: June 1, 2012
Revised Date: January 1, 2017

Standard Method of Test
For

Asphalt Binder Content of Asphalt Mixtures by the Nuclear Method

Reference AASHTO T 287-14

AASHTO
Section | lllinois Modification
Al10 Delete Entire Section
Appendix | Dry Aggregate Standard Count
B
New
Section
Bl Turn on the equipment and allow for stabilization of the equipment in accordance
New with the manufacturer’'s recommendations.
Section
B2 Fill the sample pan one-half full of hot dry aggregate dried to constant weight and
New at the temperature of the aggregate sample used during calibration +6°C (£10°F).
Section | Place the dry hot aggregate in a tared sample pan in two equal layers. For each
layer, raise and drop the pan approximately one inch, four times. Be sure that the
pan bottom strikes evenly. Use a spatula to distribute the aggregate to avoid
segregation. Add to or remove aggregate until the weight of aggregate in the pan
is equal to the weight of aggregate used in the calibration. Using a straightedge,
level the top of the aggregate sample until it is even with the top of the sample
pan. Obtain and record the temperature of the sample.
B3 Place the hot blended aggregate into the gauge and proceed as per
New manufacturer’s instruction for operation of the equipment and the sequence of
Section | operation. This dry aggregate count is used to determine changes in aggregates
which affect counts.
B3 Add New Note B1:
New Note | Note B1 - If a significant change is noted (£ 0.5 percent) from the calibration

aggregate count, a new calibration should be run.
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Illinois Modified Test Procedure
Effective Date: October 15, 2012
Revised Date: December 1, 2017

Standard Method of Test
for
Determining Minimum Laboratory Soil Resistivity

Reference AASHTO T 288-12 (2016)

Modifications apply only when testing material according to Articles 1003.07 and
1004.06 of the Standard Specifications for Road and Bridge Construction for
select fill in Mechanically Stabilized Earth Retaining Walls (Article 522.02).

AASHTO
Section | lllinois Modification
2.1 Replace T 2 as follows:
lllinois Test Procedure 2 Sampling of Aggregates
| Replace R 76 as follows:
lllinois Test Procedure 248 Reducing Samples of Aggregate to Testing Size
6.2 Revise 6.2 as follows:
The portion of the dried sample selected for minimum soil resistivity testing shall be
separated into fractions by one of the following methods, except all coarse
aggregate samples shall initially be crushed to 3/8 in. (9.5 mm) or less material
before separating into fractions.
8.3 Add the following after the first sentence:
Other size soils boxes will not be permitted.
11.2 Delete the following sentence in Note 8:
If other size soil boxes are used, it will be necessary to determine the correct
multiplier.
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Illinois Modified Test Procedure
Effective Date: October 15, 2012
Revised Date: December 1, 2017

Standard Method of Test
for
Determining pH of Soil for Use in Corrosion Testing

Reference AASHTO T 289-91 (2013)

Modifications apply only when testing material according to Articles 1003.07 and
1004.06 of the Standard Specifications for Road and Bridge Construction for
select fill in Mechanically Stabilized Earth Retaining Walls (Article 522.02).

AASHTO
Section | lllinois Modification
2.1 Replace T 2 as follows:
lllinois Test Procedure 2 Sampling of Aggregates
| Replace R 76 as follows:
lllinois Test Procedure 248 Reducing Samples of Aggregate to Testing Size
6.2 Revise 6.2 as follows:
The portion of the sample selected for pH testing shall be separated into fractions
by one of the following methods, except all coarse aggregate samples shall initially
be crushed to 3/8 in. (9.5 mm) or less material before separating into fractions.
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Illinois Modified Test Procedure
Effective Date: October 15, 2012
Revised Date: December 1, 2017

Standard Method of Test
for
Determining Water-Soluble Sulfate lon Content in Soil

Reference AASHTO T 290-95 (2016)

Modifications apply only when testing material according to Articles 1003.07 and
1004.06 of the Standard Specifications for Road and Bridge Construction for
select fill in Mechanically Stabilized Earth Retaining Walls (Article 522.02).

AASHTO
Section | lllinois Modification
2.1 Replace T 2 as follows:
lllinois Test Procedure 2 Sampling of Aggregates
| Replace R 76 as follows:
lllinois Test Procedure 248 Reducing Samples of Aggregate to Testing Size
7.2 Revise 7.2 as follows:
The portion of the sample selected for sulfate testing shall be separated into
fractions by one of the following methods, except all coarse aggregate samples
shall initially be crushed to 3/8 in. (9.5 mm) or less material before separating into
fractions.
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Illinois Modified Test Procedure
Effective Date: October 15, 2012
Revised Date: December 1, 2017

Standard Method of Test
for
Determining Water-Soluble Chloride lon Content in Soil

Reference AASHTO T 291-94 (2013)

Modifications apply only when testing material according to Articles 1003.07 and
1004.06 of the Standard Specifications for Road and Bridge Construction for
select fill in Mechanically Stabilized Earth Retaining Walls (Article 522.02).

AASHTO
Section | lllinois Modification
2.1 Replace T 2 as follows:
lllinois Test Procedure 2 Sampling of Aggregates
| Replace R 76 as follows:
lllinois Test Procedure 248 Reducing Samples of Aggregate to Testing Size
7.2 Revise 7.2 as follows:
The portion of the sample selected for chloride testing shall be separated into
fractions by one of the following methods, except all coarse aggregate samples
shall initially be crushed to 3/8 in. (9.5 mm) or less material before separating into
fractions.
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AASHTO T 305
Determination of Draindown Characteristics in Uncompacted Asphalt Mixtures

AASHTO T 305 test method, Determination of Draindown Characteristics in
Uncompacted Asphalt Mixtures, cannot be reproduced in this manual due to copyright.
AASHTO standards may be requested from the address below:

AASHTO

444 North Capitol Street, N. W.
Suite 249

Washington, D.C. 20001

(202) 624-5800
www.transportation.org
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Illinois Modified Test Procedure
Effective Date: January 1, 2002
Revised Date: January 1, 2017

Standard Method of Test
For
Determining the Asphalt Binder Content of Hot-Mix Asphalt (HMA) by the
Ignition Method

Reference AASHTO T 308-16

AASHTO
Section | lllinois Modification
1.1 Revise the first sentence as follows:
This test method covers the determination of asphalt binder content of HMA by
ignition of the asphalt binder at 482 °C (900 °F) in a furnace.
2.1 Revise reference to the individual Standards as follows:
T 30 (lllinois Modified)
Replace AASHTO Standards T 2 and T 248 with the following:
e lllinois Test Procedure 2
e lllinois Test Procedure 248
51 Revise the second sentence as follows:

The convection-type furnace must be capable of maintaining a temperature of
482 = 5°C (900 % 9°F).

5.3 Replace with the following:

Oven—An oven of sufficient size, specifically built for drying, capable of
maintaining a uniform temperature of 110 + 5 °C (230 + 9 °F) shall be used. No
other heat source for drying is permitted.

5.6 Replace with the following:

Miscellaneous Equipment—A pan with dimensions (L x W x H) 600 mm x 600
mm X 150 mm (24 in. X 24 in. X 6 in.) minimum for transferring samples after
ignition.

6.2 Add the following:
A sample of 1 kg, minimum, shall be split out to determine the moisture content.

7.1.1 Revise the first sentence as follows:
For the Convection-type furnace, preheat the ignition furnace to 482 °C (900 °F).
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Illinois Modified Test Procedure
Effective Date: January 1, 2002
Revised Date: January 1, 2017

Standard Method of Test
For

Determining the Asphalt Binder Content of Hot-Mix Asphalt (HMA) by the

Ignition Method

Reference AASHTO T 308-16

AASHTO
Section

Illinois Modification

7.2

Replace with the following:

Obtain and split a HMA sample(s) according to Sections 6.2, 6.4, and A2.2
herein.

Test for moisture as follows:

Determine the mass of the moisture content sample immediately after splitting as
outlined in Section 6.2 herein. Record this value as the original sample mass.
Place this sample in a 110 + 5 °C (230 + 9 °F) drying oven and continue drying
until it reaches a constant mass. Constant mass shall be defined as the mass at
which further drying does not alter the mass more than 0.5 gram in 1 hour.

Moisture content is determined as follows:

(Original Sample Mass) — (Constant Mass) y

% Moisture Content (M) = 100

Constant Mass

8.1

Replace with the following:
Preheat the ignition furnace to 482 °C (900 °F).
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Illinois Modified Test Procedure
Effective Date: January 1, 2002
Revised Date: January 1, 2017

Standard Method of Test
For

Determining the Asphalt Binder Content of Hot-Mix Asphalt (HMA) by the

Ignition Method

Reference AASHTO T 308-16

AASHTO
Section | lllinois Modification

8.2 Replace with the following:
Obtain and split a HMA sample(s) according to Sections 6.2, 6.4, and A2.2
herein.
Test for moisture as follows:
Determine the mass of the moisture content sample immediately after splitting as
outlined in Section 6.2 herein. Record this value as the original sample mass.
Place this sample in a 110 + 5 °C (230 + 9 °F) drying oven and continue drying
until it reaches a constant mass. Constant mass shall be defined as the mass at
which further drying does not alter the mass more than 0.5 gram in 1 hour.
Moisture content is determined as follows:

] (Original Sample Mass) — (Constant Mass)
% Moisture Content (M;) = x 100
Constant Mass

8.7 Revise the second sentence with the following:
Burn the HMA sample in the furnace for at least 60 minutes.

8.7 Delete the second sentence.

NOTE 7

8.8 Replace with the following:
After ignition, open the chamber door, remove the specimen and specimen
basket assembly from the furnace, and place it on a cooling plate or block. Place
the protective cage over the specimen basket assembly and allow it to cool in a
110 £ 5 °C (230 * 9 °F) drying oven until the specimen stabilizes at 110 + 5 °C
(230 + 9 °F). Weigh and record the constant mass (M).

8.9 Delete.

through
8.15
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Illinois Modified Test Procedure
Effective Date: January 1, 2002
Revised Date: January 1, 2017

Standard Method of Test
For

Determining the Asphalt Binder Content of Hot-Mix Asphalt (HMA) by the

Ignition Method

Reference AASHTO T 308-16

AASHTO
Section | lllinois Modification
9.3 Correct the aggregate gradation by subtracting the degradation computed in
New Section 9.2 herein from the percent passing on the respective sieves.
Section
10.1.8 | All rounding shall be according to ASTM E 29 (lllinois Modified).
New
Section
Al.l Revise the third sentence as follows:
Correction factor(s) must be determined each time a change in the mix
ingredients or design occurs.
Al.2 Delete the first two sentences.
A2.4 Revise the first sentence as follows:
According to the requirements of the current Hot Mix Asphalt QC/QA Level Il
(Design) Course, prepare two calibration specimens at the design asphalt
content.
A2.5 Revise the second sentence as follows:
If allowed to cool, the specimens must be preheated in a 110 £ 5 °C (230 = 9 °F)
oven for 25 minutes prior to placement in the specimen basket assembly.
A2.8.1 | Delete.
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AASHTO T 309 has been replaced by ASTM C1064/C1064M.
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Illinois Modified Test Procedure
Effective Date: December 1, 2017

Standard Test Method
for
In-Place Density and Moisture Content of Soil
and
Soil-Aggregate by Nuclear Methods (Shallow Depth)

Reference AASHTO T 310-13 (2017)

AASHTO
Section Illinois Modification
1.1 Replace with the following:
This test method describes the procedure for determining the in-place density
of soil and soil-aggregate by use of nuclear gauge. The density of the material
shall be determined by the direct transmission method. The moisture of the
material is only determined from measurements taken at the surface of the soil
(i.e., Backscatter).
2.1 Revise as follows:
AASHTO T 99 (lllinois Modified)
AASHTO T 180 (lllinois Modified)
AASHTO T 191 (lllinois Modified)
AASHTO T 217 (lllinois Modified)
lllinois Test Procedure 255 replaces T 255
AASHTO T 265 (lllinois Modified)
AASHTO T 272 (lllinois Modified)
Add as follows:
All references to “AASHTO T 224" shall be understood to refer to Annex Al of
AASHTO T 99 (lllinois Modified).
To maintain brevity in the text, the following will apply:
Example: AASHTO T 99 (lllinois Modified) will be designated as “T 99.”
All references to “AASHTO T 255” or “T 255" shall be understood to
refer to lllinois Test Procedure 255.
2.2 Add as follows:
ASTM E 29 (lllinois Modified) Standard Practice for Using Significant Digits
In Test Data to Determine Conformance with
Specifications
ASTM D 2216 Standard Test Method for Laboratory
Determination of Water (Moisture) Content of
Soil and Rock Mass
ASTM D 4643 Standard Test Method for Determination of
Water (Moisture) Content of Soil by Microwave
Oven Heating
ASTM D 4959 Standard Test Method for Determination of
Water Content of Soil by Direct Heating
To maintain brevity in the text, the following will apply:
Example: ASTM E 29 (lllinois Modified) will be designated as “ASTM E 29.”
3.4 Replace T 265 with ASTM D 2216.
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lllinois Modified Test Procedure
Effective Date: December 1, 2017

Standard Test Method
for
In-Place Density and Moisture Content of Soil
and
Soil-Aggregate by Nuclear Methods (Shallow Depth)
(continued)
Reference AASHTO T 310-13 (2017)

AASHTO
Section Illinois Modification
42.1 Replace with the following:

The chemical composition of the sample may dramatically affect the
measurement and adjustments may be necessary. Hydrogen in forms other
than water, as defined by ASTM D 2216, and carbon will cause measurements
in excess of the true value. Examples are road oil and asphalt. Chemically
bound water such as found in gypsum will cause measurements in excess of
the true value. Some chemical elements such as boron, chlorine, and minute
guantities of cadmium will cause measurements lower than the true value.
Soils containing iron or iron oxides, having a higher capture cross section
(absorption of neutrons), will cause measurements lower than the true value.

To obtain an accurate in-place moisture content when the soil material may
adversely affect measurements, or an unfamiliar soil material is used, the
following procedure shall be followed:

Adjustment of Measured Soil Moisture as Obtained by the Nuclear Gauge

Step 1. Perform 10 moisture determinations by nuclear method according to T
310.

Step 2. Perform 10 oven-dry moisture determinations according to T 265 on
samples obtained according to Section 9.6.

Step 3. Perform 10 wet density determinations by nuclear method according to
T 310.

Step 4. Convert oven-dry moisture (%) obtained in Step 2, to oven-dry
moisture in kg/m? (Ibm/ft®) using the following:

OVEN-DRY MOISTURE (%) x NUCLEAR WET DENSITY (ka/m® or Ibm/ft®)
OVEN DRY MOISTURE (%) + 100

= OVEN-DRY MOISTURE (kg/m® or Ibm/ft®)

Step 5. Average the 10 values of oven-dry moisture (kg/m* or Ibm/ft®) obtained
in Step 4. Average the 10 values of nuclear moisture (kg/m> or lom/ft°)
obtained in Step 1.

Step 6. Subtract the average oven-dry moisture obtained in Step 5 from the
average nuclear moisture obtained in Step 5.

Step 7. Apply the average difference obtained in Step 6, as an “adjustment
factor”, to all subsequent nuclear moisture test results for the given
soil.
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Illinois Modified Test Procedure
Effective Date: December 1, 2017

Standard Test Method
for
In-Place Density and Moisture Content of Soil
and
Soil-Aggregate by Nuclear Methods (Shallow Depth)
(continued)
Reference AASHTO T 310-13 (2017)

AASHTO
Section

Illinois Modification

421
continued

FIELD OPTION FOR DRYING SOIL

For field work, a thermostatically controlled drying oven is normally not
available, as mentions in AASHTO T 265. Therefore, a microwave oven, hot
plate, electric heat lamp, kitchen stove, camp stove, grill or any other apparatus
capable of drying soil to a constant mass may be used. When using any of the
previously mentioned equipment, care must be made to not degrade or
otherwise adversely affect the soil (Note 1). Drying by microwave oven shall be
according to ASTM D 4643. Drying by all other non-thermostatically controlled
oven means shall be according to ASTM D 4959.

Note 1: Burning the soil may drive off organic material, which would cause
moisture measurements higher than the true value. Rapid heating of the soil
may cause some particles to explode and loss of material, which would also
result in moisture measurements higher than the true value. . Therefore, stir
the soil sample when drying to accelerate the operation and avoid localized
overheating.

8.3
New
Section

Add as follows:

All rounding shall be according to ASTM E 29.

951

Replace with the following:

The following procedures shall be used for measurements using the nuclear
method in trenches, and around abutments, culverts or other objects either
buried or protruding from the surface of the ground.

9511

OBJECTS BURIED BELOW THE SURFACE OF MATERIAL TO BE TESTED

(a) Backscatter moisture tests may be used if a minimum of 150 mm (6 in.) of
cover material is present.

(b) Direct transmission density tests may be used if a minimum of 75 mm
(3 in.) of cover material is present below the probe tip. The hole shall be a
minimum of 50 mm (2 in.) deeper than the desired measurement as per
9.5.2, plus an additional minimum 25 mm (1 in.)
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Illinois Modified Test Procedure
Effective Date: December 1, 2017

Standard Test Method
for
In-Place Density and Moisture Content of Soil
and
Soil-Aggregate by Nuclear Methods (Shallow Depth)
(continued)
Reference AASHTO T 310-13 (2017)

AASHTO
Section Illinois Modification
9.5.1.2 TRENCHES, ABUTMENTS, CULVERTS AND OTHER OBJECTS
(a) Direct transmission density tests may be taken in trenches immediately
adjacent to the earth walls, with either the nose or side of the gauge
toward the wall.
(b) Direct transmission density tests may be taken next to abutments,
culverts, and other objects if the nose of the gauge is a minimum of 150
mm (6 in.) from the object or the side of the gauge is a minimum of 300
mm (12 in.) from the object.
(c) Backscatter moisture tests may be taken if the following procedures are
used to cancel the effect of the object on the test.:

(1) The standard count should be taken a minimum of 4.5 m (15 ft.)
from any object that will affect the count.

(2) Take a standard count in the location (next to object) where the
test is to be taken. This count will be higher than the count taken
in step (1). Subtract the standard count taken in step (1) from
the standard count taken on the spot where the test is to be run.
The result is the correction factor.

(3) Remove the reference block and take the moisture count (next to
the object). Now subtract the correction factor from this moisture
count.

(4) Divide this corrected moisture count by the standard count taken
away from the object in step (1). This gives the corrected count
ratio to be used.

9.7 Add as follows:
New
Section All rounding shall be according to ASTM E 29.
10.2.2 Add as follows:
New
Section If representative samples of material are to be taken for purposes of correlation
with other test methods or rock correction, the volume measured can be
approximated by a 200-mm (8-in.) diameter cylinder located directly under the
center line of the radioactive source and detector(s). The height of the cylinder
to be excavated will be the depth setting of the source rod when using the
Direct Transmission method or approximately 75 mm (3 in.) when using the
Backscatter Method.
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Illinois Modified Test Procedure
Effective Date: December 1, 2017

Standard Test Method
for
In-Place Density and Moisture Content of Soil
and
Soil-Aggregate by Nuclear Methods (Shallow Depth)
(continued)
Reference AASHTO T 310-13 (2017)

AASHTO
Section lllinois Modification
10.2.3 Add as follows:
New
Section An alternate to the correction for oversize particles that can be used with mass
density methods or minimal oversize situations involves multiple tests. Three
tests may be taken at adjacent locations and the results averaged to get a
representative value.
Comparisons need to be made to evaluate whether the presence of a single
large rock or void in the soil is producing unrepresentative values of density.
Whenever values obtained are questionable, the test volume site should be
excavated and visually examined.
10.3 Add as follows:
New
Section All rounding shall be according to ASTM E 29.
Al.l Revise the last sentence as follows:
The gauge shall be calibrated at a minimum frequency of 12 months.
Al.8 Replace with the following:
The calibration check shall provide proof of five-block calibration. Calibration
standards shall consist of magnesium, aluminum, laminated
magnesium/aluminum, granite, and limestone. A sixth calibration standard,
utilized for moisture calibrations, shall consist of either laminated
magnesium/polyethylene or aluminum/polyethylene. All calibration standards
shall be traceable to the National Institute of Standards and Technology
(N.1.S.T.). Proof shall consist of documented and dated calibration counts
accompanied by copies of an invoice from the calibrating facility.
A2.1 Revise the last sentence as follows:

The gauge shall be calibrated at a minimum frequency of 12 months.
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lllinois Modified Test Procedure
Effective Date: May 1, 2007
Revised Date: January 1, 2017

Standard Method of Test
For
Preparing and Determining the Density of Hot-Mix Asphalt (HMA) Specimens
by Means of the Superpave Gyratory Compactor

Reference AASHTO T 312-15

AASHTO
Section | lllinois Modification

2.1 Replace with the following:

Referenced lllinois modified AASHTO Standards:

m M 231, Weighing Devices Used in the Testing of Materials

m R 30, Mixture Conditioning of Hot-Mix Asphalt (HMA)

m R 35, Superpave Volumetric Design for Hot-Mix Asphalt (HMA)

m T 166, Bulk Specific Gravity of Compacted Hot-Mix Asphalt Using Saturated
Surface-Dry Specimens

m T 209, Theoretical Maximum Specific Gravity and Density of Hot-Mix Asphalt
Paving Mixtures

2.3 Referenced lllinois modified ASTM Standards:
New m D1188, Bulk Specific Gravity and Density of Compacted Bituminous Mixtures
Section Using Coated Samples

24 lllinois Procedures:
New m lllinois Procedure for Internal Angle Calibration of Superpave Gyratory
Section Compactors (SGCs) using the Dynamic Angle Validator (DAV-2)

4.1 Replace the fourth sentence with the following:

The compactor shall tilt the specimen molds at an average internal angle of 1.16
+ 0.02 degrees (20.2 + .035 mrad) determined by the lllinois Procedure for
Internal Angle Calibration of the Superpave Gyratory Compactor using the
Dynamic Angle Validator (DAV-2).

4.8 Add the following at the end:

In addition, the hold-down clamps on the PINE AFG-2 compactor should be
adjusted according to the manufacturer’s instructions to minimize variability in the
characteristics of the final compacted specimen.

4.9 Mold-loading Chute—A mold-loading chute having a minimum length of 22 in.
New (560 mm) and a minimum capacity of 130 in.* (2,130 cm®). It shall be capable of
Section. | loading an entire gyratory sample in one motion without spillage or segregation.
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Illinois Modified Test Procedure
Effective Date: May 1, 2007
Revised Date: January 1, 2017

Standard Method of Test
For
Preparing and Determining the Density of Hot-Mix Asphalt (HMA) Specimens
by Means of the Superpave Gyratory Compactor

Reference AASHTO T 312-15

AASHTO
Section | lllinois Modification
6. Replace entire section with the following:

Calibration—The gyratory compactor internal angle shall be calibrated according
to the “lllinois Procedure for Internal Angle Calibration of Superpave Gyratory
Compactors (SGCs) using the Dynamic Angle Validator (DAV-2)". The ram
pressure, height and rate of gyration shall be calibrated according to the
manufacturer’s instructions and shall be completed prior to the internal angle
calibration. The internal angle, ram pressure, height and rate of gyration shall be
calibrated at a minimum frequency of once per month. The monthly internal angle
calibration may be conducted utilizing the external angle verification as outlined in
the “lllinois Procedure for Internal Angle Calibration of Superpave Gyratory
Compactors (SGCs) using the Dynamic Angle Validator (DAV-2)".

8.1.2.1 | Replace with the following:

The mixing temperature for unmodified asphalt shall be 295 + 5 °F

(146 + 3 °C). The mixing temperature for polymer-modified asphalt shall be 325 +
5 °F (163 £ 3 °C).

8.1.2.1 Delete.
NOTE 4

8.1.4.1 | When necessary, reduce the sample according to lllinois Test Procedure 248 and
New the following:
Section
Place the splitter on a level surface. The splitter and accessory equipment may
be heated, not to exceed 110°C (230°F), as determined by a honcontact
temperature device. Surfaces of the mechanical splitter that will come in contact
with the HMA shall be lightly coated with an approved asphalt release agent to
prevent a buildup and loss of asphalt binder and fines. The release agent shall
not contain any solvents or petroleum-based products that could affect asphalt
binder properties.

8.1.7.1 | Revise as follows:
The compaction temperature shall be 295 + 5 °F (146 + 3 °C) for unmodified
binder; 305 + 5 °F (152 + 3 °C) for modified binder.
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Illinois Modified Test Procedure
Effective Date: May 1, 2007
Revised Date: January 1, 2017

Standard Method of Test
For
Preparing and Determining the Density of Hot-Mix Asphalt (HMA) Specimens
by Means of the Superpave Gyratory Compactor

Reference AASHTO T 312-15

AASHTO
Section | lllinois Modification

8.2.3 Replace with the following:
Reduce the sample according to lllinois Test Procedure 248 and the following:

Place the splitter on a level surface. The splitter and accessory equipment may
be heated, not to exceed 110°C (230°F), as determined by a honcontact
temperature device. Surfaces of the mechanical splitter that will come in contact
with the HMA shall be lightly coated with an approved asphalt release agent to
prevent a buildup and loss of asphalt binder and fines. The release agent shall
not contain any solvents or petroleum-based products that could affect asphalt
binder properties.

8.2.5 Revise with the following:

Bring the HMA to the compaction temperature range by careful, uniform heating
in an oven set at the specified compaction temperature immediately prior to
molding.

9.2 Revise the first sentence as follows:
Place the mixture into the mold in one lift using the mold-loading chute.

9.5 Revise as follows:
Apply a 1.16 + 0.02° (20.2 + 0.35 mrad) average internal angle to the mold
assembly and begin the gyratory compaction.

Al.l Replace the first sentence in paragraph 3 with:
The inside diameter of the molds may be measured using either a two-point bore
gauge, a three-point bore gauge, or a Coordinate Measuring Machine (CMM).

Note A1 | Replace with:

Because CMMs are typically limited to manufacturers, it is considered best
practice for a lab to also use the two-point or the three-point bore method as a
check before putting a mold into service.
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Illinois Modified Test Procedure
Effective Date: May 1, 2007
Revised Date: January 1, 2017

Standard Method of Test
For
Preparing and Determining the Density of Hot-Mix Asphalt (HMA) Specimens
by Means of the Superpave Gyratory Compactor

Reference AASHTO T 312-15

AASHTO
Section | lllinois Modification
Al.2 Each district shall own and operate an Internal Bore Gauge. A Three-Point gauge
New is recommended although a Two-Point gauge is allowed. Care must be exercised
Section | during operation to ensure accuracy and precision regardless which gauge is
selected.
A2.1 Replace the first sentence with the following:

Internal Bore Gauge — Minimum resolution shall be 0.0025 mm (0.0001 in).

A4.1 Replace with the following:
Standardize the bore gauge — The bore gauge shall be standardized with the
master ring prior to each use.

A4.1.2 | Replace the fifth sentence with the following:

When using the three-point gauge, while extending the gauge contacts, use a
small circular motion at the top of the gauge to align the contact tips with the
master ring bore.

A4.1.2 | Add the following at the end:

Do not use the small circular motion when using a two-point gauge. Instead,
position the two probes in the calibration ring so that they are horizontal. Then,
while remaining horizontal, slightly move one of the probes from side to side to
ensure that the maximum inside diameter is measured.

Figure | Replace with the following:
A4.1 Techniques for using the Two-Point Gauge (left) and Three-Point Bore Gauge
Heading | (right) with the Calibrated Master Ring

Note A4 | Replace with the following:

The circular motion depicted in Figure A4.1, applied to the top of the three-point
gauge while tightening the contact tips against the bore surface, is hecessary to
eliminate errors from misalignment.
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Illinois Modified Test Procedure
Effective Date: May 1, 2007
Revised Date: January 1, 2017

Standard Method of Test
For
Preparing and Determining the Density of Hot-Mix Asphalt (HMA) Specimens
by Means of the Superpave Gyratory Compactor

Reference AASHTO T 312-15

AASHTO
Section | lllinois Modification

A4.3 Replace from the third sentence of the second paragraph to the end of the
section with the following:

At each elevation, measurements designated as “A” shall have one of the gauge
contacts aligned with the mark made in A3.3, measurements designated as “B”
shall have the contact rotated from the mark 90 degrees for a Three-Point gauge
or 120 degrees for a Two-Point gauge, and measurements designated as “C”
shall have the contact rotated from the mark 180 degrees for a Three-Point gauge
or 240 degrees for a Two-Point gauge.

For best accuracy and consistency, each bore measurement should use the
same firmness and technique applied in Section A4.1.2 for gauge standardization.

A4.3.2 | Replace the first sentence with the following:
Release the gauge; rotate it 90 degrees (Three-Point gauge) or 120 degrees
(Two-Point gauge) and obtain the measurement in this orientation.

A4.3.3 | Replace the first sentence with the following:

Release the gauge and for a Three-Point gauge rotate it an additional 90 degrees
(180 degrees from “1A”) or for a Two-Point gauge rotate it an additional 120
degrees (240 degrees from “1A”) and obtain a third measurement at the same
elevation.

A4.3.3 | Replace the first sentence with the following:
Note A5 | Figure A4.2 shows the Three-Point gauge in the mold positioned for each
measurement.

December 1, 2017 Manual of Test Procedures for Materials 241



This Page Reserved

December 1, 2017 Manual of Test Procedures for Materials 242



Illinois Modified Test Procedure
Effective Date: January 1, 2016

Standard Method of testing
For

Water Content of Freshly Mixed Concrete Using Microwave Oven Drying

Reference AASHTO T 318-15

AASHTO
Section | lllinois Modification
2.1 Revise as follows:
AASHTO M 231 Weighing Devices Used in the Testing of Materials
lllinois Test Procedure 84
lllinois Test Procedure 85
lllinois Test Procedure 255
AASHTO T 121 (lllinois Modified)
AASHTO R 60 (lllinois Modified)
To maintain brevity in the text, the following will apply:
Example: AASHTO T 121 (lllinois Modified) will be designated as “T 121.”
All references to “AASHTO T 84” or “T 84” shall be understood to
refer to lllinois Test Procedure 84.
2.2 Add as follows:
ASTM E 29 (lllinois Modified) Standard Practice for Using Significant Digits
In Test Data to Determine Conformance with
Specifications
To maintain brevity in the text, the following will apply:
Example: ASTM E 29 (lllinois Modified) will be designated as “ASTM E 29.”
3.1 Replace as follows:
A test specimen of freshly mixed concrete is dried in a microwave oven
using a minimum of three intervals. The water content of the test specimen
is calculated based on loss in mass of the test specimen at completion of
the test. Total drying time is usually less than 20 minutes.
5.1 Revise as follows:
Delete the phrase: “a turntable”.
5.2 Replace as follows:
Ceramic Tray — A 1.89 liter (2 quart) ceramic tray with a clean cloth to cover
the specimen.
5.5 & 6.1 | Delete these sections
8.3 Revise as follows:
Replace “1500 g” with “1500 + 100 g".
9.1 Revise as follows:

Replace “fiberglass cloth” with “clean cloth” and “1500 g” with “1500 + 100
g”
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Illinois Modified Test Procedure
Effective Date: January 1, 2016

Standard Method of testing
For

Water Content of Freshly Mixed Concrete Using Microwave Oven Drying

(continued)
Reference AASHTO T 318-15

AASHTO
Section | lllinois Modification

9.2 Replace as follows:
Place the clean cloth on the heat-resistant ceramic tray with the cloth
uniformly overhanging the outside edges of the tray.

9.3 Replace as follows:
Determine the mass of the tray, and clean cloth together (WS). Make this
mass determination, and all subsequent mass determinations to the
nearest 0.1 gram.

9.4 Replace as follows:
Leave the tray and clean cloth on the balance. Record the tare weight.
Place the 1500 + 100 gram test specimen in the ceramic tray, and cover
with the clean cloth.

9.5 Replace as follows:
Determine the mass of the tray, clean cloth, and freshly mixed concrete test
specimen together (WF).

9.6 Replace as follows:
Place the covered tray, with the test specimen, in the microwave oven. Dry
the test specimen for a period of 5.0 = 0.5 minutes, at the 900 W power
setting.

9.7 Replace as follows:
At the end of the first drying period, remove the tray, clean cloth, and test
specimen from the microwave oven. Take off the clean cloth, and be
careful of the hot steam. With the edge of the scraper, break the mass of
concrete until the coarse aggregate is separated from the mortar.

9.8 Replace as follows:
Place the covered tray, with the test specimen, in the microwave oven, and
dry it for 5.0 £ 0.5 minutes at the 900 W power setting.

9.9 Replace as follows:

At the end of the second drying period, remove the tray, clean cloth, and
test specimen from the microwave oven. Take off the clean cloth, and be
careful of the hot steam. Stir the test specimen with the scraper, and
determine the mass of the tray, clean cloth, and specimen together.
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Illinois Modified Test Procedure
Effective Date: January 1, 2016

Standard Method of testing
For

Water Content of Freshly Mixed Concrete Using Microwave Oven Drying

(continued)
Reference AASHTO T 318-15

AASHTO
Section Illinois Modification
9.10 Replace as follows:
Place the covered tray, with the test specimen, in the microwave oven,
and dry it for 2.0 £ 0.5 minutes at the 900 W power setting.
9.11 Replace as follows:
Remove the tray, clean cloth, and test specimen from the microwave
oven. Determine the mass of the tray, clean cloth, and specimen together.
If the change in mass is 1 g or more, repeat the 2 minute drying period
until the change in mass is less than 1 g. Record the mass of the tray,
clean cloth, and dry test specimen together (WD).
10.1.2 Revise as follows:
Replace “cloth” with “clean cloth.”
104 Water/Cement Ratio — Calculate the water cement ratio as follows:
New
Section

wer =21~ {[Fa > (M4 102)] +[ca x (“44/100)1)

Where:
WCR = Water/Cement Ratio.
WT = Total water content, kg/m3 (Ib/yd3).

FA = Fine aggregate [ oven dry mass (weight)/volume], kg/m3
(Ib/yd?), calculated from batch ticket or from mix design.

CA = Coarse aggregate [oven dry mass (weight)/volume], kg/m?3
(Ib/yd?), calculated from batch ticket or from mix design.

FAA = Fine aggregate absorption, percent.
CAA = Coarse aggregate absorption, percent.

C = Cement plus cementitious material, kg/m3 (Ib/yd3),
Calculated from batch ticket or from mix design.

Note: The definition for water/cement ratio shall be according to the
Standard Specifications for Road and Bridge Construction.
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Illinois Modified Test Procedure
Effective Date: January 1, 2016

Standard Method of testing
For
Water Content of Freshly Mixed Concrete Using Microwave Oven Drying

(continued)
Reference AASHTO T 318-15

AASHTO

Section | lllinois Modification
10.4 Procedure to Determine FA and CA from Batch Ticket:
New

Example For Fine Aggregate

Section
(cont.) | Batch Size, From Ticket (A) = 6 m3 (8 yd°)

Total Mass of FA Batched, From Ticket (B) = 4,390 kg (9,680 Ibs)
FA Total (free and absorbed) Moisture Content (C ) = 5.4%

Fa= LA _BIOKIIOM _ oy o imt (metri
=T5(C/100) ~ 1+ (5.4/100) ~ 024kg/m” (metric)
B/A 9,680 lbs/8 yd* .
FA = = 1,148 lbs/yd® (English)

“1+(C/100) 1+ (54/100)

Example for Coarse Aggreqgate

Batch Size, From Ticket (A) =6 m3 (8 yd3)
Total Mass of CA Batched, From Ticket (B) = 6,985 kg (15,400 Ibs)
CA Total (free and absorbed) Moisture Content (C ) = 2.9%

ca=—DIA__ _OOBKIIOM. 131 kg fm? (metri
=15 (C/100) - 1+ (29/100)  A3Lkg/m” (metric)
B/A 15,400 lbs/8yd® .
¢4 = = 1,871 lbs/yd® (English)

T1+(C/100) 1+ (2.9/100)

Procedure to Determine FA and CA from Mix Design:
Example For Fine Aggregate

Saturated Surface-Dry Mass per Volume for FA (A) = 673 kg/ m? (1,134 Ibs/yd®)
FA Absorption (B) = 1.5%

FA = A _ 673kg/m3 —663k / 5 i
" 14 (B/100) 1+ (1.5/100) g/m° (metric)
A _ 1,1341bs/yd?

FA

_ B 3 |
=17 (8/100) ~ 1+ (15/100) _ A17ibs/yd” (English)

Example For Coarse Aggregate

Saturated Surface-Dry Mass per Volume for CA (A) = 1,140 kg/m? (1,922 Ibs/yd®)
CA Absorption (B) = 1.2 %

A=A IVOKIIM kg /m? (metri
S 14 (B/100) 1+ (12/100)  1Zokg/m (metric)
A 1,922 lbs/yd?
cA = = 1,899 lbs/yd? (English)

T 1+ (B/100) 1+ (1.2/100)
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Water Content of Freshly Mixed Concrete Using Microwave Oven Drying

Illinois Modified Test Procedure
Effective Date: January 1, 2016

Standard Method of testing
For

(continued)
Reference AASHTO T 318-15

AASHTO
Section | lllinois Modification
10.5 All Rounding shall be according to ASTM E 29.
New
Section
11.1.3 Replace as follows:
Total water content, nearest 1 kg/m3 (1 Ib/yd3).
11.1.4 Water/cement ratio, nearest 0.01.
New
Section
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Illinois Modified Test Procedure
Effective Date: June 1, 2012
Revised Date: December 1, 2017

Standard Method of Test
for

Hamburg Wheel-Track Testing of Compacted Hot Mix Asphalt (HMA)

Reference AASHTO T 324-17

AASHTO
Section | lllinois Modification
1.2 Revise the last sentence as follows:
Alternatively, field cores with a diameter of 150 mm (5.91 in.), 255 mm (10
in.), 300 mm (12 in.), or saw-cut slab specimens may be tested.
2.1 Revise the individual AASHTO Standards with the appropriate lllinois
modified AASHTO Standards:
= R 30, Mixture Conditioning of Hot Mix Asphalt (HMA)
= T 166, Bulk Specific Gravity of Compacted Hot Mix Asphalt (HMA)
Using Saturated Surface-Dry Specimens
= T 209, Theoretical Maximum Specific Gravity and Density of Hot Mix
Asphalt (HMA)
= T 312, Preparing and Determining the Density of Hot Mix Asphalt
(HMA) Specimens by Means of the Superpave Gyratory Compactor
4.1 Revise the second sentence as follows:
The specimen is submerged in a temperature-controlled water bath at 50 +
1.0°C (122 + 1.8°F).
6.1 Replace Section 6.1 with the following:
Number of Test Specimens — A single slab specimen, two 150 mm (5.91 in.)
diameter gyratory compacted specimens, or field cores according to Section
6.4 will be tested under each wheel in the Hamburg Wheel Tester. A testis
currently defined as HMA specimens being tested using two wheels.
However, if the District has sufficient experience with how their mixtures
perform in the Hamburg Wheel Tester, a test may be conducted using a
single wheel, at the discretion of the District.
6.2.2 Replace with the following:
The mixing temperature shall be according to IL Modified AASHTO T 312.
6.2.4 Replace with the following:
Laboratory mixed test samples shall be conditioned at the appropriate
compaction temperature according to the short-term conditioning procedure
in IL Modified AASHTO R 30.
6.2.5 Replace with the following:

The compaction temperature shall be according to IL Modified AASHTO T
312.
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Illinois Modified Test Procedure
Effective Date: June 1, 2012
Revised Date: December 1, 2017

Standard Method of Test
for
Hamburg Wheel-Track Testing of Compacted Hot Mix Asphalt (HMA)
(continued)
Reference AASHTO T 324-17

AASHTO
Section | lllinois Modification

6.2.6.2 | Replace with the following:

Compacting SGC Cylindrical Specimens--Material shall be compacted into
specimens using an SGC according to IL Modified AASHTO T 312. A
specimen thickness of 62+2 mm (2.4+0.1 in.) shall be used. The specimen
thickness shall be at least twice the nominal maximum aggregate size. Two
150 mm (5.91 in.) diameter specimens are needed for each wheel.
Compacted specimens shall be cooled at room temperature on a clean, flat
surface until the specimen is cool to the touch.

If compaction of a 62+2 mm specimen requires more than the design
number of gyrations for that particular mix design, then a single specimen
with a height larger than 62 mm, which can be compacted within the
approximate design number of gyrations, may be fabricated. The top 62+2
mm shall be cut away using a wet-saw, kept, and tested, keeping the cut
face down. The air voids of the top 62 mm shall meet the tolerance specified
in Section 7.3. Discard the bottom material cut from the specimen.

6.3.2.2 | Replace with the following:

Compacting SGC Cylindrical Specimens—Material shall be compacted into
specimens using an SGC according to IL Modified AASHTO T 312. A
specimen thickness of 62+2 mm (2.4+0.1 in.) shall be used. The specimen
thickness shall be at least twice the nominal maximum aggregate size.
Compacted specimens shall be cooled at room temperature on a clean, flat
surface until the specimen is cool to the touch. Two 150 mm (5.91 in.)
diameter specimens are needed for each wheel.

If compaction of a 62+2 mm specimen requires more than the design
number of gyrations for that particular mix design, then a single specimen
with a height larger than 62 mm, which can be compacted within the
approximate design number of gyrations, may be fabricated. The top 62+2
mm shall be cut away using a wet-saw, kept, and tested, keeping the cut
face down. The air voids of the top 62 mm shall meet the tolerance
specified in Section 7.3. Discard the bottom material cut from the specimen.

6.4.1 Replace sentence one with the following:
Cutting Field Cores or Field Slab Specimens--Field cores or field slab
specimens may be taken from compacted HMA pavements.

Replace sentence five with the following:
The height of a field core specimen may need to be adjusted to fit the
specimen mounting system.
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Illinois Modified Test Procedure
Effective Date: June 1, 2012
Revised Date: December 1, 2017

Standard Method of Test
for
Hamburg Wheel-Track Testing of Compacted Hot Mix Asphalt (HMA)
(continued)
| Reference AASHTO T 324-17

AASHTO
Section | lllinois Modification
Note 2 | Replace the second sentence with the following:
In order for the total sample height to be 62+2 mm (2.4+0.1 in.), the sample
must be trimmed with a wet saw if it is too tall. If the sample is too short
then it must be shimmed up with Plaster of Paris (or equivalent).

7.3 Replace the second sentence with the following:
For laboratory-compacted specimens, the target air void content shall be
6.0£1.0 percent for SMA mixes and 7.0+£1.0 percent for all other mixes.

8.2 Replace with the following:

SGC Cylindrical and Field Core Specimen Mounting — Place the HDPE
molds in the mounting tray. Insert the cut specimens in the molds. Shim the
molds in the mounting tray as necessary. Secure the molds into the
mounting tray by hand-tightening the bolts of the edge plate.

8.6.1 Replace with the following:
Test Temperature-The test temperature shall be 50£1°C (122+1.8°F).

8.6.2 Replace with the following:

Maximum Rut Depth-The maximum allowable rut depth shall be less than or
equal to 12.5 mm (0.5 in.). When setting the machine up for testing, the
maximum rut depth should be set at a value greater than 12.5 mm (14.0 mm
suggested) to avoid a premature end of the test caused by temporary rut
depth spikes.

8.6.3 Add the following:

Selecting the Number of Wheel Passes-The minimum number of wheel
passes at the 0.5 in. (12.5 mm) rut depth criteria shall be selected based
upon the PG Grade high temperature of the asphalt binder as specified in
the mix requirements table of the plans.

e PG 58-xx or lower 5,000 wheel passes
o PG 64-xx 7,500 wheel passes
o PG 70-xx 15,000 wheel passes
e PG 76-xx or higher 20,000 wheel passes

It may be useful to run every test for 20,000 wheel passes to collect
additional data on moisture sensitivity.

8.6.4 Replace the first sentence with the following:
Enter a start delay of 30 min to precondition the test specimens.
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Illinois Modified Test Procedure
Effective Date: June 1, 2012
Revised Date: December 1, 2017

Standard Method of Test
for

Hamburg Wheel-Track Testing of Compacted Hot Mix Asphalt (HMA)

(continued)
Reference AASHTO T 324-17

AASHTO
Section

Illinois Modification

8.8.4

Replace with the following:

Each wheel on the wheel-tracking device shall shut off independent of the
other wheel. The end of a test for each wheel can occur when the specified
number of wheel passes listed in Section 8.6.1.1 or the number of passes
otherwise specified has occurred on that wheel. Further, each wheel on the
device shall be set to lift independently when the LVDT displacement is 14.0
mm (0.55 in.) for that wheel. The HWTD measures the rut depth at multiple
points per pass across the specimen. The maximum rut depth is defined as
the average rut depth of the point with the deepest rut depth and the rut
depth of the two points physically closest to it. The testing device software
automatically saves the test data file for each wheel.

8.8.4.1
New
Section

Add the following:

If the test was conducted using two wheels, a passing test requires both
wheels to have a rut depth less than or equal to 12.5 mm at the prescribed
number of passes in section 8.6.1.1. The test result is reported as the
average of the two rut depths. A test is considered as failing if one or both
rut depths exceed 12.5 mm at, or less than, the prescribed number of
passes in section 8.6.3.

If the test was conducted using a single wheel, a passing test from that
wheel shall have a rut depth less than or equal to 12.5 mm at the prescribed
number of passes in section 8.6.3.

8.9.2

Replace the first sentence with the following:
Precondition the test specimens in the water bath for 30 min after the water
has reached the selected test temperature.

8.9.3

Replace the first sentence with the following:
Lower the wheels onto the specimens after the test specimens have
preconditioned at the selected test temperature for 30 min.

9.1

Delete

X1.1

Replace with the following:
Follow the manufacturer’'s recommendations for lubrication and cleaning.
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Illinois Modified Test Procedure
Effective Date: January 1, 2017

Standard Method of Test
for
Estimating the Strength of Concrete in
Transportation Construction by Maturity Tests

Reference AASHTO T 325-04 (2016)

AASHTO
Section | lllinois Modification

2.1 Add as follows:
AASHTO T 22 (lllinois Modified)
AASHTO T 23 (lllinois Modified)
AASHTO T 177 (lllinois Modified)
To maintain brevity in the text, the following will apply:
Example: AASHTO T 22 (lllinois Modified) will be designated as “T 22.”

2.2 Add as follows:
ASTM C 1074 (lllinois Modified)
To maintain brevity in the text, the following will apply:
Example: ASTM C 1074 (lllinois Modified) will be designated as “ASTM C 1074.”

4.1 Replace as follows:
This standard can be used to estimate the in-place strength of concrete pavement
patches and bridge deck patches. These estimates provide guidance useful in
making decisions concerning opening to traffic.

5.1.2 Revise as follows:
Temperature sensors suitable for embedment within £0.5 in. (15 mm) of mid-
depth and in the center of a concrete strength test specimen. Also required shall
be a device suitable for monitoring and recording the temperature.

Section 7. | Replace the section with the following:

Pavement Patching or Bridge Deck Patching— A lot shall be 167 m? (200 yd?),
and one probe/sensor shall be installed in the last poured patch of a lot.

9.1 Revise as follows:
Verify the calibration of systems used for monitoring the maturity of concrete per
the manufacturer’'s recommendation, but no longer than 10 calendar days when in
use.

9.2 Validation of Strength-Maturity Relationship—The strength-maturity relationship

New determined in Section 10.1 shall be validated monthly. Immediate validation of

Section | shall be required when 1) material sources change, 2) mix proportions change by

more than +5 percent, 3) admixture dosage(s) change by more than +20 percent,
4) concrete temperature changes by more than £ 2 °C (3 °F), 5) water-cement
ratio changes by more than +0.02, 4) batching and/or mixing procedure changes,
and 6) significant equipment changes as determined by the Engineer.
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Illinois Modified Test Procedure
Effective Date: January 1, 2017

Standard Method of Test
for
Estimating the Strength of Concrete in
Transportation Construction by Maturity Tests
(continued)
Reference AASHTO T 325-04 (2016)

AASHTO
Section

lllinois Modification

9.2
New
Section
continued

Validation of the strength-maturity relationship shall be according to the following:

A minimum of 2 strength test specimens and 1 test specimen for the
probe/sensor shall be molded and cured according to T 23, except that
specimens shall be cured for the first 24 hours in the same temperature
conditions experienced in the field. Specimens shall be protected from
disturbance, direct sunlight, and wind.

Once the desired maturity index is achieved, perform 2 strength tests
accordingto T 22 or T 177.

Compare the average strength of the test specimens to that predicted by
the strength-maturity relationship. If the average strength is within

10 percent or 200 psi (£1380 kPa) compressive or £50 psi (550 kPa)
flexural, whichever is smaller, of the predicted strength, the strength-
maturity relationship shall be considered validated.

The Engineer reserves the right to verify the Contractor’s strength tests. If
the difference between the Engineer’s and the Contractor’s split sample
strength test results does exceeds 6200 kPa (900 psi) compressive
strength or 620 kPa (90 psi) flexural strength, the Contractor’s test will be
considered invalid, which will invalidate the strength-maturity relationship.

Strength specimens (beams or cylinders) shall be used during the interim
if the maturity relationship is invalid and has to be re-established.

10.1

Add as follows:
The Arrhenius function shall be used, and the Contractor shall provide a current
copy of ASTM C 1074 to the Engineer if requested.

Delete Note 6.

10.2.2

Replace as follows:
For pavement patching or bridge deck patching, place the probe/sensor 0.5 m
(1.5 ft) from the edge of the repair and within £0.5 in. (15 mm) of mid-depth.
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Illinois Modified Test Procedure
Effective Date: March 1, 2007
Revised Date: December 1, 2017

Standard Specification
for
Superpave Volumetric Mix Design

Reference AASHTO M 323-17

AASHTO
Section lllinois Modification
All Replace all references to AASHTO Standards with the appropriate Illinois
Sections | Modified AASHTO Standard, except as noted below.
2.1 Delete reference to AASHTO T 176 and AASHTO T 304
Replace AASHTO Standards T 11 and T 27, and ASTM Standards D 4791 and D
5821 with the following:
e |llinois Test Procedure 11
e |llinois Test Procedure 27
e lllinois Test Procedure 4791
e lllinois Test Procedure 5821
2.2 Delete
3.4 Replace with the following:

Dust to Binder Ratio (Pg 75 / P,)—BY mass, the ratio between percent of
aggregate passing the 75-pm (No. 200) sieve (Poo75) and total asphalt content

(Pp).

3.10 Replace with the following:
Percent Asphalt Binder Replacement (ABR) — reclaimed asphalt binder that
replaces virgin binder in asphalt mixtures

5.1 Replace with the following:
The asphalt binder will be specified in the plans of each contract.

5.1.1 Delete

51.2 Delete

Note 2 Delete

5.1.3 Delete

52 Delete
Table 1 Delete
and all

footnotes
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Illinois Modified Test Procedure
Effective Date: March 1, 2007
Revised Date: December 1, 2017

Standard Specification
for
Superpave Volumetric Mix Design

Reference AASHTO M 323-17

AASHTO
Section | lllinois Modification
Note 3 Delete
5.3 Replace with the following:
If RAP and / or recycled asphalt shingles (RAS) is to be used in the mixture, the
amount shall be determined according to percent asphalt binder replacement
(ABR). ABR is reclaimed asphalt binder that replaces virgin binder in asphalt
mixtures. The percent ABR is determined by the ratio of reclaimed binder to the
total binder in the mixture. The maximum allowable percent ABR is specified in
Article 1031.06 of the BDE “Special Provision for Reclaimed Asphalt Pavement
(RAP) and Reclaimed Asphalt Shingles (RAS).”
If the RAP / RAS Asphalt Binder Replacement (ABR) exceeds 20 percent, the
high and low virgin asphalt binder grades shall each be reduced by one grade
(i.e. 25 percent ABR would require that a virgin asphalt binder grade of PG64-22
be reduced to a PG58-28).
531 Delete
Note 4 Delete
Table 2 Delete
5.3.2 Delete
Table 3 Delete
Equation 1 | Delete
6.1.1 Replace with the following:
Nominal Maximum Size—The combined aggregate shall have a nominal
maximum aggregate size of 4.75 to 9.5 mm for level binder, 9.5 to 12.5 mm for
surface course HMA and less than or equal to 25.0 mm for subsurface (base and
binder) course HMA.
Note 5 Delete
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Illinois Modified Test Procedure
Effective Date: March 1, 2007
Revised Date: December 1, 2017

Standard Specification
for

Superpave Volumetric Mix Design

Reference AASHTO M 323-17

AASHTO
Section lllinois Modification
6.1.2 Replace with the following:
Mixture gradations shall be as specified in Article 1030.04(a) of the lllinois
Department of Transportation Standard Specifications for Road and Bridge
Construction.
6.1.2.1 Insert the following:
New Gradation Restricted Zones — It is recommended that the selected combined
Section aggregate gradation does not pass through the restricted zone boundaries
| specified in Table 4.
New Insert new Table 4 (below)
Table 4
| Table 4 —Restricted Zone Boundary
Nominal Size
Sieve, (mm) 37.5mm 25 mm 19 mm 12.5mm 9.5 mm
min | max min max min max min max [ min max
4.75 34.7 | 34.7 39.5 39.5
2.36 23.3 27.3 26.8 30.8 34.6 34.6 39.1 39.1 | 47.2 47.2
1.18 15.5 21.5 18.1 24.1 22.3 28.3 25.6 31.6 | 31.6 37.6
0.600 11.7 15.7 13.6 17.6 16.7 20.7 19.1 23.1 | 23.5 27.5
0.300 10 10 11.4 11.4 13.7 13.7 15.5 155 | 18.7 18.7
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Illinois Modified Test Procedure
Effective Date: March 1, 2007
Revised Date: December 1, 2017

Standard Specification
for
Superpave Volumetric Mix Design

Reference AASHTO M 323-17

AASHTO
Section lllinois Modification
Figure 1 | Delete
6.2 Delete
6.3 Delete
6.4 Delete
6.5 Delete
6.6 Replace with the following:
When RAP is used in the mixture, the RAP aggregate shall be extracted from the
RAP using a solvent extraction (T 164) or ignition oven (T 308) as specified by
the agency. The RAP aggregate shall be included in determination of gradation.
Table 6 Delete
Note 6 Delete
7.2 Replace with the following:
The asphalt mixture design, when compacted in accordance with T-312, shall
meet the VMA, VFA and air void requirements specified in Article 1030.04(b) of
the lllinois Department of Transportation Standard Specifications for Road and
Bridge Construction.
Table 7 Delete
7.2.2 Insert the following:
New Dust to Binder Ratio: The ratio of material passing the 75um (#200) sieve to total
Section asphalt binder shall be as specified in Article 1030.04(a) of the lllinois
Department of Transportation Standard Specifications for Road and Bridge
Construction.
Note 7 Delete
7.3 Replace with the following:

The asphalt mixture design, when compacted according to T 312 at 7.0 £ 0.5
percent air voids and tested in accordance with T 283 shall have a minimum
tensile strength ratio of 0.85.
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Illinois Modified Test Procedure
Effective Date: March 1, 2007
Revised Date: December 1, 2017

Standard Specification
for
Superpave Volumetric Mix Design

Reference AASHTO M 323-17

AASHTO

Section lllinois Modification
Appendix | Delete

X1

Appendix | Delete

X2

Appendix | Delete

X3
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Illinois Modified Test Procedure
Effective Date: January 1, 2002
Revised Date: December 1, 2017

Standard Specification
for
Stone Matrix Asphalt (SMA)

Reference AASHTO M325-08 (2017)

AASHTO
Section Illinois Modification
Whole This AASHTO Provisional document shall only be used in conjunction with a
Document | Special Provision that includes lllinois’ SMA mix design and ingredient materials
details.
2.1 Revise reference to the individual standards as follows:
M 323 (lllinois Modified)
R 46 (lllinois Modified)
lllinois Test Procedure 85
T 283 (lllinois Modified)
T 305 (lllinois Modified)
T 312 (lllinois Modified)
lllinois Test Procedure 4791
lllinois Test Procedure 5821
8.1 Replace with the following after the second sentence:

Cellulose shall conform to the properties outlined in Table 3. For mineral fibers,
the dosage rate shall be approximately 0.4 percent by total mixture mass and
sufficient to prevent draindown. Mineral fibers shall conform to the properties
outlined in Table 4. The maximum draindown will be 0.3 percent by weight of
the mix when held at the plant temperature for one hour.
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Illinois Modified Test Procedure
Effective Date: January 1, 2002
Revised Date: December 1, 2017

Standard Specification
for
Stone Matrix Asphalt (SMA)

Reference AASHTO M325-08 (2017)

AASHTO
Section Illinois Modification
8.1 Insert after Note 3:

Table 3 - Cellulose Fiber Quality Requirements

Property Requirement
Sieve Analysis
‘ Method A — Alpine Sieve’ Analysis:
Fiber Length 6 mm (0.25 in) maximum
Passing 0.150-mm (No. 100) sieve 70 + 10 percent
’ Method B — Mesh Screenb Analysis:
Fiber Length 6 mm (0.25 in) maximum
Passing 0.850-mm (No. 20) sieve 85 + 10 percent
0.425-mm (No. 40) sieve 65 + 10 percent
0.106-mm (No. 140) sieve 30 + 10 percent
Ash Content® 18 £ 5 percent non-volatiles
pH? 7.5+1.0
0il Absorption® 5.0+ 1.0 (times fiber mass)
Moisture Content’ Less than 5 percent (by mass)
a

This test is performed using an Alpine Air-Jet Sieve (Type 200 LS). A representative 5-g sample of fiber is sieved
for 14 minutes at a controlled vacuum of 75 kPa (11 psi) of water. The portion remaining on the screen is
weighed.

This test is performed using standard 0.850-mm (No. 20), 0.425-mm (No. 40), 0.250-mm (No. 60), 0.180-mm
(No. 80), 0.150-mm (No. 100), and 0.106-mm (No. 140) sieves, nylon brushes, and a shaker. A representative
10-g sample of fiber is sieved, using a shaker and two nylon brushes on each screen. The amount retained on
each sieve is weighed and the percentage passing calculated. Repeatability on this method is suspect and
needs to be verified.

A representative 2- to 3-g sample of fiber is placed in a tared crucible and heated to between 595 and 650°C
(1100 and 1200°F) for not less than two hours. The crucible and ash are cooled in a desiccator and weighed.

Five grams of fiber are added to 100 mL of distilled water, stirred and allowed to sit for 30 minutes. The pH is
determined with a probe calibrated with a pH buffer of 7.0.

Five grams of fiber are accurately weighed and suspended in an excess of mineral spirits for not less than 5
minutes to ensure total saturation. It is then placed in a screen mesh strainer (approximately 0.5mm’ opening
size) and shaken on a wrist action shaker for 10 minutes (approximately 32-mm (I %-in.) motion at 240 shakes
per minute). The shaken mass is then transferred without touching to a tared container and weighed. Results
are reported as the amount (number of times its own weight) the fibers are able to absorb.

Ten grams of fiber are weighed and placed in a 121°C (250°F) forced-air oven for two hours. The sample is

then reweighed immediately upon removal from the oven.
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Illinois Modified Test Procedure
Effective Date: January 1, 2002
Revised Date: December 1, 2017

Standard Specification
for
Stone Matrix Asphalt (SMA)

Reference AASHTO M325-08 (2017)

AASHTO
Section Illinois Modification
8.1 Insert at end:
Table 4 — Mineral Fiber Quality Requirements
Property Requirement
Size Analysis:
Fiber Length” 6 mm (0.25 in) maximum mean test value
Thickness” 0.005 mm (0.0002 in.) maximum mean test value
Shot Content
Passing 0.250-mm (No. 60) sieve 90 £ 5 percent
Passing 0.063-mm (No. 230) sieve 70 £ 10 percent
9 | The fiber length is determined according to the Bauer McNett fractionation.
b | The fiber thickness, or diameter, is determined by measuring at least 200 fibers in a phase contrast
microscope.
¢ | Shot content is a measure of non-fibrous material. The shot content is determined on vibrating sieves. Two
sieves, the 0.250 mm (No. 60) and the 0.063 mm (No. 230), are typically utilized. For additional information,
see C612.
9.1 Revise the first sentence to read:
The combined aggregates shall conform to the gradation requirements of Table
5.
Table 3 Revise title to read:
Table 5 — SMA Gradation Specification Bands
9.2 Revise to read:
The designed SMA mixture shall meet the requirements of Table 6.
Table 4 Revise title to read:
Table 6 — SMA Mixture Specifications for Superpave Gyratory Compactor
Table 4 Revise the TSR requirement to be 0.85 min.
9.3 Revise to read:

The tensile strength ratio (TSR) of the SMA shall be at least 0.85, at 6.0 £ 0.5
percent air voids, when tested in accordance with T 283.
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Illinois Modified Test Procedure
Effective Date: June 1, 2012
Revised Date: January 1, 2017

Standard Method of Test
For
Mixture Conditioning of Hot Mix Asphalt (HMA)

Reference AASHTO R 30-02 (2015)

AASHTO
Section

Illinois Modification

11

Replace with the following:

This standard practice describes procedures for mixture conditioning of
uncompacted hot mix asphalt (HMA). Conditioning requirements for volumetric
mixture design, specimens for Hamburg Wheel testing, and specimens for
strength and TSR testing are addressed.

2.1

Revise the individual AASHTO Standards with the appropriate Illinois Modified
AASHTO Standards:

2.1

Delete reference to PP 3 and T 316.

Replace with the following:

For mixture conditioning for volumetric mixture design, specimens for Hamburg
Wheel testing, and specimens for strength and TSR testing, a mixture of
aggregate and asphalt binder is conditioned in a forced-draft oven at the mixture’s
specified compaction temperature.

Replace with the following:

The properties and performance of HMA can be more accurately predicted by
using conditioned test samples. The mixture conditioning for the volumetric
mixture design procedure, for Hamburg Wheel test specimens and for specimens
for strength and TSR testing is designed to allow for binder absorption.

7.1

Replace with the following:
Mixture Conditioning for Volumetric Mixture Design, for Hamburg Wheel Test
Specimens, and for specimens for Strength and TSR Testing:

7.1.1

Replace the first two sentences with the following:

The mixture conditioning for the volumetric mixture design procedure, for
Hamburg Wheel test specimens, and for specimens for strength and TSR testing
applies to laboratory-prepared, loose mixture only. No mixture conditioning is
required when conducting quality control or quality assurance testing on plant-
produced mixture, except as specified for warm mix asphalt (WMA) mixtures.
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Illinois Modified Test Procedure
Effective Date: June 1, 2012
Revised Date: January 1, 2017

Standard Method of Test
For
Mixture Conditioning of Hot Mix Asphalt (HMA)

Reference AASHTO R 30-02 (2015)

AASHTO
Section

Illinois Modification

7.1.1
Note 1

Delete

7.1.2

Replace with the following:
Place the mixture in a pan and spread the mixture to an even thickness ranging
between 1 in. (25 mm) and 2 in. (50 mm).

The aging may take place either:
a. Immediately after mixing but before compaction (without being cooled
down), or
b. After the mixture has been cooled down to room temperature. The
mixture shall be placed in the oven, which has been pre-heated to
compaction temperature, for the appropriate time specified below.

For testing of all mixtures with low-absorptive aggregate, place the mixture and
pan in the conditioning oven pre-heated to the mixture’s specified compaction
temperature £ 5 °F (x 3 °C) for 1 hr. £ 5 min. prior to compaction. (1 hr. of oven
time, not the time the mixture was held at compaction temperature, is used.)

For testing of all mixtures with high-absorptive aggregate, place the mixture and
pan in the conditioning oven pre-heated to the mixture’s specified compaction
temperature £ 5 °F (x 3 °C) for 2 hrs. £ 5 min. prior to compaction. (2 hrs. of oven
time, not the time the mixture was held at compaction temperature, is used.)

7.1.2
Note 2

Replace with the following:
Note 2 — When modified asphalt is used, the required compaction temperature is
305+5°F (152 £ 3 °C).

7.1.2

Note 2A — High-absorptive aggregate mixture is defined as aggregate with a
combined absorption greater than 2.5% and all slags.

7.1.2

Note 2B — The compaction temperature for unmodified asphalt is 295 + 5 °F
(146 £ 3 °C).
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Illinois Modified Test Procedure
Effective Date: June 1, 2012
Revised Date: January 1, 2017

Standard Method of Test
For
Mixture Conditioning of Hot Mix Asphalt (HMA)

Reference AASHTO R 30-02 (2015)

AASHTO
Section | lllinois Modification
7.1.2 Note 2C — Short-term conditioning is not permitted for testing plant-produced
New Note | mixture, except as specified for WMA mixtures.
7.1.2 Note 2D — Condition Hamburg Wheel specimens from WMA mixtures from both
New Note | lab-produced mix and plant-produced mix for two hours in addition to the
requirements for HMA.
7.1.2.1 | Add the following:
New Table 1 summarizes the various requirements for short-term conditioning of both
Section | HMA and WMA from lab-produced mix and plant-produced mix.
7.1.2.1 | Add the following:
New Table 1
Table
Short Term Conditioning (hours)
Lab-Produced Mix Plant-Produced Mix
Volumetrics | T-283 | Hamburg | Volumetrics | T-283 | Hamburg
HMA lor2 lor2 lor2 0 0 0
WMA lor2 lor2 3or4 0 0 2
1/ When two different values are present within a single cell, the correct value is
based on whether low or high absorptive aggregates are used.
7.1.4 Delete the first sentence.
7.2 Delete all sections.
7.3 Delete all sections.
8.3 Delete all sections.
8.4 Delete all sections.
9.1 Replace with the following:

Conditioning; hot mix asphalt
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Illinois Modified Test Procedure
Effective Date: May 1, 2007
Revised Date: December 1, 2017

Standard Method of Test
For
Superpave Volumetric Design for Asphalt Mixtures

Reference AASHTO R 35-17

AASHTO
Section | lllinois Modification
ALL ¢ All references to calculations involving Ni, and Npax do not apply at this
Sections time.
o Replace all references to AASHTO or ASTM standards with the
appropriate lllinois-modified specification or Illinois Test Procedure.
o Replace all references to design air voids of 4.0% with the design air voids
content specified in lllinois-modified M323.
3.9 Replace with the following:
Dust-to-Binder Ratio (Po¢75/P,)—BYy mass, the ratio between percent of aggregate
passing the 75-Jm (No. 200) sie ve (Poo7s) and total asphalt content (P,).
4.1 Delete
Note 3
6.1 Delete
6.2 Delete
6.5 Note 5a:
New Oven dry the mix design aggregates according to T 30.
Note
6.5 Note 5b:
New The aggregate sample from each stockpile shall be sieved and separated into the
Note specific size passing each appropriate sieve according to the Department’s Hot-
Mix Asphalt Level 1ll Technicians Manual.
6.6 Replace with the following:
All aggregate specific gravity and absorption values used in mix design shall be
obtained from the Department’s Central Bureau of Materials aggregate specific
gravity/absorption listing.
6.6 Note 5c:
New The trial aggregate blends may be prepared from unwashed aggregates. If the
Note trial aggregate blends are prepared from unwashed aggregates, then a dust

correction factor shall be determined and applied to the blend chosen for the mix
design according to the Department’s “HMA Mix Design Procedure for Dust
Correction Factor Determination.”
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Illinois Modified Test Procedure
Effective Date: May 1, 2007
Revised Date: December 1, 2017

Standard Method of Test
For
Superpave Volumetric Design for Asphalt Mixtures

Reference AASHTO R 35-17

AASHTO
Section | lllinois Modification

6.8 Replace with the following:

Prepare a minimum of three trial aggregate blend gradations and confirm that
each trial blend meets M 323 gradation controls. An example of three acceptable
trial blends in the form of a gradation plot is given in Figure 1.

6.9 Delete
6.9 Delete
Note 6

8.1 Note 7a
New Note | The design number of gyrations will be determined by the Department and
specified in the plans.

Table 1 | Replace with new Table 1 (below)

and all
footnotes Table 1 — Ngesign Table
Design ESALs
(millions) Based Nges Typical Roadway Application
on 20-year design
<0.3 30 Roadway with very light traffic volume such as

local roads, county roads, and city streets where
truck traffic is prohibited or at a very minimal level
(considered local in nature; not regional,
intrastate, or interstate). Special purpose
roadways serving recreational sites or areas may
also be applicable.
0.3t03 50 Includes many collector roads or access streets.
Medium-trafficked city streets and the majority of
county roadways.
3to 10 70 Includes many two-lane, multi-lane, divided, and
partially or completely controlled access
roadways. Among these are medium-to-highly
trafficked streets, many state routes, U.S.
highways, and some rural interstates.
=10 90 May include the previous class of roadways which
have a high amount of truck traffic. Includes U.S.
Interstates, both urban and rural in nature.
Special applications such as truck-weighing
stations or truck-climbing lanes on two-lane
roadways may also be applicable to this level.
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Illinois Modified Test Procedure
Effective Date: May 1, 2007
Revised Date: December 1, 2017

Standard Method of Test
For
Superpave Volumetric Design for Asphalt Mixtures

Reference AASHTO R 35-17

AASHTO
Section | lllinois Modification
8.3 Delete
Note 9
8.3 Delete
Note 10
9.3.6 Replace with the following:
Calculate the dust-to-binder ratio for each trial blend where:
P
Dust to binder ratio = —2%%
b
where: P, = total asphalt content and
Po.o75 = percent passing 75-[Im sie ve.
10.5.2 Replace with the following:
Calculate the dust-to-binder ratio where:
P
Dust to binder ratio = —2%%
b
where: P, = total asphalt content and
Po.o75 = percent passing 75-[Im sieve.
11.3 Replace with the following:
If the tensile strength ratio is less than 85 percent, as required in M 323, remedial
action, such as the use of anti-strip agents, is required to improve the moisture
susceptibility of the mix. When remedial agents are used to modify the asphalt
binder, the mixture shall be retested to assure compliance with the minimum
requirement of 85 percent.
X2.3.1.1 | Replace the last sentence with the following:
Note X5 | Appropriate mixing times for bucket mixers should be established by evaluating
the coating of HMA mixtures prepared at the mixing temperatures specified in T
312.
X2.4.2 | Replace with the following:

Estimate the planned production and field compaction temperatures.
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Illinois Modified Test Procedure
Effective Date: May 1, 2007
Revised Date: December 1, 2017

Standard Method of Test
For
Superpave Volumetric Design for Asphalt Mixtures

Reference AASHTO R 35-17

AASHTO
Section Illinois Modification
X2.5.1 Delete the last sentence
X2.6.3 Delete
Note X8 Delete
Table X2.1 | Delete
X2.6.4 Delete
X2.6.4.1 Delete
X2.6.4.2 | Delete
X2.6.4.3 Delete
X2.7.1.1.1 | Dry the aggregates according to T 30.
New
Section
Note X11 | Delete the first sentence.
X2.7.3.2.5 | Replace description of w;with:
w; = oven-dry weight from X2.7.1.1.1, g; and
X2.7.4.6 | Replace description of w;with:
w; = oven-dry weight from X2.7.1.1.1, g; and
X2.7.5.2.5 | Replace description of w;with:
w; = oven-dry weight from X2.7.1.1.1, g; and
X2.7.6.8 | Replace description of w; with:
w; = oven-dry weight from X2.7.1.1.1, g; and
X2.10.1.10 | Hamburg Wheel rut depth and number of wheel passes.
New
Section

December 1, 2017

Manual of Test Procedures for Materials

272




Illinois Modified Test Procedure
Effective Date: December 1, 2017

Standard Method of Test
for
Making and Curing Concrete Test Specimens in the Laboratory

Reference AASHTO R 39-17

(formerly T 126)
AASHTO
Section | lllinois Modification
2.1 Revise as follows:

AASHTO M 201 (lllinois Modified)
AASHTO M 205 (lllinois Modified)
AASHTO T 23 (lllinois Modified)

lllinois Test Procedure 84 replaces T 84
lllinois Test Procedure 85 replaces T 85
AASHTO T 119 (lllinois Modified)
AASHTO T 121 (lllinois Modified)
AASHTO R 60 (lllinois Modified)
AASHTO T 152 (lllinois Modified)
AASHTO T 196 (lllinois Modified)
AASHTO T 231 (lllinois Modified)
lllinois Test Procedure 255 replaces T 255

AASHTO T 309 is replaced by ASTM C 1064/C 1064M (Illinois Modified).

To maintain brevity in the text, the following will apply:

Example: AASHTO T 23 (lllinois Modified) will be designated as “T 23.”
All references to “AASHTO T 84" or “T 84" shall be understood to refer

to lllinois Test Procedure 84.
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Illinois Modified Test Procedure
Effective Date: January 1, 2002
Revised Date: December 1, 2017

Standard Practice
for
Designing Stone Matrix Asphalt (SMA)

Reference AASHTO R46-08 (2017)

AASHTO
Section

lllinois Modification

Whole
Document

This AASHTO document shall only be used in conjunction with a Special
Provision that includes lllinois” SMA mix design and ingredient materials details.

2.1

Revise reference to the individual standards as follows:
M 325 (lllinois Modified)
R 30 (lllinois Modified)
Illinois Test Procedure 19
[llinois Test Procedure 27
[llinois Test Procedure 85
T 166 (lllinois Modified)
T 209 (Illinois Modified)
T 283 (lllinois Modified)
T 305 (lllinois Modified)
T 312 (lllinois Modified)

4.4

Replace with:

Evaluating Moisture Susceptibility — The moisture susceptibility of the mixture,
designed and compacted in accordance with T 312 to a VV, content of 6.0 £ 0.5
percent, is evaluated in accordance with T 283.

53.1

Replace with the following:
The mixing temperature shall be according to IL Modified AASHTO T 312.

5.3.2

Replace with the following:
The compaction temperature shall be according to IL Modified AASHTO T 312.

Note 3

Delete

5.5

Revise to read:

Compaction of Specimens — The compaction temperature is determined
according to IL Modified AASHTO T 312. Laboratory samples of SMA are short-
term conditioned according to IL Modified AASHTO R 30 and then compacted to
either 50 or 80 gyrations according to the Standard Specifications, based on traffic
level.

Note 5

Delete
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Illinois Modified Test Procedure
Effective Date: January 1, 2002
Revised Date: December 1, 2017

Standard Practice
for
Designing Stone Matrix Asphalt (SMA)

Reference AASHTO R46-08 (2017)

AASHTO
Section [llinois Modification
11.1 Revise to read:

Moisture susceptibility of the selected mixture is determined in accordance with T

283 using samples compacted in accordance with T 312 to a V, content of 6.0 +
0.5 percent. The retained tensile strength level of the SMA shall be as specified

in T 325 at 6.0 + 0.5 percent V,.
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Illinois Modified Test Procedure
Effective Date: January 1, 2017

Standard Method of Test
For
Sampling Freshly Mixed Concrete

Reference AASHTO R 60-12 (2016)

(formerly T 141)
AASHTO
Section | Illinois Modification
5.2, Replace as follows:
5.2.1,
5.2.2, REPRESENTATIVE SAMPLE
5.2.3,
and Do not obtain the sample from the first 0.1 m* (4 t°), or from the last 0.1 m? (4 ft%)
5.24 of discharged concrete.

POINT OF SAMPLING

The field sample shall be obtained at or near the point of discharge by the delivery
equipment and prior to incorporation of the concrete into the work, except when
concrete is placed by pump or conveyor.

When concrete is placed by pump or conveyor, the field sample for strength tests
shall be obtained at the discharge end of the pump or conveyor. Per
specifications, a slump test (or applicable self-consolidating concrete tests), air
content test, and temperature test shall be performed on the same sample
obtained for strength tests.

Additional sampling prior to and following transport by pump or conveyor is
specified to determine a correction factor for air content according to the Check
Sheet for “Quality Control/Quality Assurance of Concrete Mixtures” or Construction
Memorandum 13-74 “Guidelines for Pumping of Bridge Deck Concrete.”

Note: Field samples for strength test are taken at the discharge end of the
pump or conveyor because air content is likely to change during transport.
Typically, if air content increases 1 percent, compressive strength will
decrease approximately 2 to 6 percent and flexural strength will decrease
approximately 2 to 4 percent. These sampling and testing procedures are
mandatory for bridge deck concrete transported by pump or conveyor. For
some construction items, it may not be feasible or practical to obtain a field
sample at the discharge end of the pump or conveyor. These samples may
be obtained prior to pumping or conveying at the discretion of the Engineer.

SAMPLING FROM TRUCK MIXER, TRUCK AGITATOR, OR
FRONT DISCHARGE CARRIER
WHICH DEPOSIT CONCRETE WITH A CHUTE

1. Collect the sample in a damp, non-absorbent container (a wheelbarrow or
other large container).
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Illinois Modified Test Procedure
Effective Date: January 1, 2017

Standard Method of Test
For
Sampling Freshly Mixed Concrete
(continued)
Reference AASHTO R 60-12 (2016)

(formerly T 141)
AASHTO
Section | Illinois Modification
5.2,
5.2.1, 2. Repeatedly pass the sample container through the entire discharge stream,
5.2.2, or completely divert the discharge stream in the sample container.
5.2.3,
and 3. Protect the sample from contamination and if necessary, protect the
5.24 sample from rapid evaporation by covering with a plastic sheet.

4, Transport the sample to the location of testing.

5. Remix the sample with a damp shovel.

6. Perform air content, slump, temperature, strength, and other tests as
required. After completing a test, discard the concrete used. Never use
any portion of the sample for more than one test.

7. Clean all test equipment with water and allow to drain, or wipe dry. Never
assemble wet test equipment before storing.

SAMPLING FROM NONAGITATOR TRUCK
OR OTHER DELIVERY EQUIPMENT
WHICH DEPOSIT CONCRETE DIRECTLY ONTO GRADE

1. Collect the sample in a damp, non-absorbent container (a wheelbarrow or
other large container).

2. Use a damp shovel to obtain portions of the concrete from at least 5
locations of the pile, and composite into one test sample.

3. Be careful not to contaminate the sample by including underlying material.

4. Protect the sample from contamination and if necessary, protect the
sample from rapid evaporation by covering with a plastic sheet.

5. Transport the sample to the location of testing.

6. Remix the sample with a damp shovel.

7. Perform air content, slump, temperature, strength, and other tests as
required. After completing a test, discard the concrete used. Never use
any portion of the sample for more than one test.

8. Clean all test equipment with water and allow to drain, or wipe dry. Never

assemble wet test equipment before storing.
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Illinois Test Procedure SCC-1
Effective Date: March 1, 2013

Standard Test Method for Sampling, Determining Yield

and Air Content, and Making and Curing Strength Test
Specimens of Self-Consolidating Concrete

. SAMPLING OF FRESHLY MIXED CONCRETE

Sampling freshly mixed self-consolidating concrete (SCC) shall be performed according to lllinois
Modified AASHTO R 60, except the elapsed time for obtaining the representative sample shall not
exceed two minutes. The number of testing personnel shall be such that all tests shall start within
five minutes of obtaining the representative sample.

II. YIELD AND AIR CONTENT OF FRESHLY MIXED CONCRETE

The yield test shall be according to lllinois Modified AASHTO T 121, except the measure shall be
filled in one lift without vibration, rodding, or tapping. The air content test shall be according to lllinois
Modified AASHTO T 152 or T 196, except the bowl shall be filled in one lift without vibration, rodding,
or tapping.

. MAKING AND CURING CONCRETE STRENGTH TEST SPECIMENS

Strength test specimens shall be made according to lllinois Modified AASHTO T 23 or R 39, except
for the following:

a. The specimen molds shall be filled using a suitable container in one lift without vibration,
rodding, or tapping.

b. Strike off the surface of the concrete level with the top of the mold using the strike-off bar
or tamping rod.

c. The slump flow, VSI, air content, and temperature of each batch of concrete, from which
specimens are made, shall be measured immediately after remixing.
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Illinois Test Procedure SCC-2
Effective Date: April 1, 2008

Standard Test Method for Slump Flow and Stability
of Self-Consolidating Concrete

Referenced Test Procedure(s):

1. lllinois Test Procedure SCC-1, Sampling, Determining Yield and Air Content, and Making and Curing
Strength Test Specimens of Self-Consolidating Concrete

2. AASHTO T 119 (lllinois Modified), Slump of Hydraulic-Cement Concrete

3. ASTM E 29 (lllinois Modified), Standard Practice for Using Significant Digits in Test Data to
Determine Conformance with Specifications

To maintain brevity in the text, the following will apply:
Example: lllinois Test Procedure SCC-1 will be designated as “lllinois Test SCC-1."
AASHTO T 119 (lllinois Modified) will be designated as “T 119.”
ASTM E 29 (lllinois Modified) will be designated as “ASTM E 29.”
1. GENERAL
This test method covers the determination of flowability and stability of fresh self-consolidating
concrete (SCC). The average diameter of the slump flow is a measure of the filling ability (flowability)
of SCC. The Visual Stability Index (VSI) is a measure of the dynamic segregation resistance
(stability) of SCC.
All rounding shall be according to ASTM E 29.
2. EQUIPMENT
a. Mold and Tamping Rod — The mold and tamping rod shall conform to that described in T 119.

b. Strike-Off Bar — Optional. The strike-off bar shall be a flat straight bar at least 3 mm (0.125 in.) x
20 mm (0.75in.) x 300 mm (12 in.).

c. Base Plate — The base plate shall be of a smooth, rigid, and nonabsorbent poly methyl
methacrylate (e.g. Plexiglas®, Lucite®, etc.) or high-density overlay (HDO) plywood material, and
be of sufficient dimensions to accommodate the maximum slump flow. Optional: Centered on the
testing surface of the base plate shall be a marked circle of diameter 500 mm (20 in.).

d. Suitable container for filling inverted slump cone.

e. Measuring Tape — The measuring tape shall have a minimum gradation of 10 mm (0.5 in.).

f. Stopwatch — Optional. The stopwatch shall have a minimum reading of 0.2 seconds.

3. MATERIALS

The sample of SCC from which test specimens are made shall be obtained according to Section | of
lllinois Test SCC-1.

4. PROCEDURE

a. Dampen the slump cone and base plate. Ensure excess water is removed from the testing
surface as too much water may influence the Visual Stability Index (VSI) rating.
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Place the base plate on level, stable ground. Center the mold on the base plate. The mold shall
be placed inverted with the smaller diameter opening down.

Fill the mold in one lift without vibration, rodding, or tapping.

Strike off the surface of the concrete level with the top of the mold using the tamping rod or strike-
off bar. Remove surplus concrete from around the base of the mold and base plate surface.

200
Raise the mold vertically a distance of g';r:gp = T e
225+ 75mm (9 +3in.) in 3 = 1 seconds -]
without any lateral or torsional motion. =2
Complete the test procedure from the Baze Plate Samae
start of filling through removal of the 100 )

mold without interruption and within an
elapsed time of 2.5 minutes. SRR

Optional. Measured from the time the
mold is lifted, determine the time in b e
seconds it takes for the concrete flow to 500 7207

reach a diameter of 500 mm (20 in.). g 710028 4

This is the Tso time.

units ; mim in.)
Figure 1. Slump Flow Test

When the concrete has stopped flowing, measure the maximum diameter of the resulting slump
flow and measure the diameter perpendicular to the maximum. Each measurement shall be to
the nearest 10 mm (0.5 in.). If the two measurements differ by more than 50 mm (2 in.), verify
base plate to be level, and test again.

Calculate the average of the two measured diameters. This is the slump flow.

By visual examination, rate the Visual Stability Index (VSI) of the SCC using the criteria in Table 1
and illustrated in Figures 2 — 9.

TABLE 1 — VISUAL STABILITY INDEX (VSI)

VS CRITERIA
0 No evidence of segregation or bleeding in slump flow, mixer drum/pan, or sampling
stable receptacle (e.g. wheelbarrow).
1 No mortar halo or coarse aggregate heaping in the slump flow, but some slight

bleeding and/or air popping is evident on the surface of the slump flow, or concrete in

stable the mixer drum/pan or sampling receptacle (e.g. wheelbarrow).
Slight mortar halo, < 10 mm (0.5 in.) wide, and/or coarse aggregate heaping in the
2 ; . Lo ) .
slump flow, and highly noticeable bleeding in the mixer drum/pan or sampling
unstable
receptacle (e.g. wheelbarrow).
3 Clearly segregated by evidence of a large mortar halo, > 10 mm (0.5 in.), and/or large
coarse aggregate pile in the slump flow, and a thick layer of paste on the surface of the
unstable . : .
concrete sample in the mixer drum or sampling receptacle (e.g. wheelbarrow).
5. REPORT

a. Report the slump flow (average of two measured diameters) to the nearest 5 mm (0.25 in.).

b. Report the VSI.

c. Optional. Report the Tso time to the nearest 0.2 second.
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Figure 2. VSI =0, stable

Figure 3. VSI =0, stable
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Figure 4. VSI =1, stable

Figure 5. VSI =1, stable
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Figure*7. VSI = 2, unstable
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Figure 8. VSI = 3, unstable

Figure 9. VSI =3, unstable
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Illinois Test Procedure SCC-3
Effective Date: May 1, 2007

Standard Test Method for Passing Ability
of Self-Consolidating Concrete by J-Ring and Slump Cone

Referenced Test Procedure(s):

1. |lllinois Test Procedure SCC-1, Sampling, Determining Yield and Air Content, and Making and Curing
Strength Test Specimens of Self-Consolidating Concrete

2. lllinois Test Procedure SCC-2, Slump Flow and Stability of Self-Consolidating Concrete
3. AASHTO T 119 (lllinois Modified), Slump of Hydraulic-Cement Concrete

4. ASTM E 29 (lllinois Modified), Standard Practice for Using Significant Digits in Test Data to
Determine Conformance with Specifications

To maintain brevity in the text, the following will apply:

Example: lllinois Test Procedure SCC-1 will be designated as “lllinois Test SCC-1."
AASHTO T 119 (lllinois Modified) will be designated as “T 119.”
ASTM E 29 (lllinois Modified) will be designated as “ASTM E 29.”

1. GENERAL

This test method covers the determination of the flowability and passing ability of self-consolidating
concrete (SCC) using the J-Ring and Slump Cone. The diameter of the unobstructed slump flow
versus the obstructed slump flow passing through the J-Ring is a measure of the passing ability of
SCC.

All rounding shall be according to ASTM E 29.
2. EQUIPMENT

a. J-Ring — See Figure 1. The J-Ring shall units: in. {mmy
consist of sixteen evenly spaced smooth
steel rods of 16 mm (5/8 in.) diameter
and 100 mm (4 in.) length.

b. Mold and Tamping Rod — The mold and
tamping rod shall conform to that
described in T 119.

c. Strike-Off Bar — Optional. The strike-off
bar shall be a flat straight bar minimum
3 x20x 300 mm (0.125 x 0.75 x 12 in.).

d. Base Plate — The base plate shall be of
a smooth, rigid, nonabsorbent poly
methyl methacrylate (e.g. Plexiglas®,
Lucite®, etc.) or high-density overlay
(HDO) plywood material, and be of
sufficient dimensions to accommodate

2,36 (60)

=

: -'-;::;e:\
\\ #172 (305)

" LY
) - #E (16)
v Smooth Bar

SN

T~10.5 (267

13.5(343)

the maximum slump flow. )
e. Suitable container for filling inverted g
slump cone. il ] - ;
f.  Measuring Tape — The measuring tape sl T i INIREIH]
shall have a minimum gradation of =1 I1E |l
10 mm (0.51in.). il N e f

Lsmooth Bar @#5 (18)
Figure 1. J-Ring Apparatus
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3. MATERIALS

The sample of SCC from which test specimens are made shall be obtained according to Section | of

Illinois Test SCC-1.

4. PROCEDURE

a. Dampen the J-Ring, slump cone, and base plate.

b. Place the base plate on level, stable ground. Center the J-Ring on the base plate. The mold
shall be centered within the J-Ring and inverted with the smaller diameter opening down.

c. Fill the mold in one lift without vibration, roddding, or tapping.

c. Strike off the surface of the concrete level with the top of the mold using the tamping rod or strike-
off bar. Remove surplus concrete from around the base of the mold and base plate surface.

e. Raise the mold vertically a distance of
22575 mm (9 £ 3in.) in 3 £ 1 seconds
without any lateral or torsional motion.
Complete the test procedure from the
start of filling through removal of the
mold without interruption and within an
elapsed time of 2.5 minutes.

-+

When the concrete has stopped flowing,
measure the maximum diameter of the
resulting slump flow and measure the
diameter perpendicular to the maximum.
Each measurement shall be the nearest
10 mm (0.5 in.). If the two
measurements differ by more than
50 mm (2 in.), verify base plate to be
level, and test again.

Slurmp
Cane \E

Base Plate
\ 300012 | Unrestricted Slump-F lou

v
"4

Slump- Flow
with J- Ring
J-Ring

units  mm {in.
Figure 2. J-Ring Test

g. Calculate the average of the two measured diameters. This is the J-Ring flow.

h. Calculate the difference between the J-Ring flow and the unobstructed slump flow, as tested
according to lllinois Test SCC-2, of the same representative sample. This is the J-Ring value.
Rate the passing ability of SCC using the criteria in Table 1.

Table 1 — Passing Ability Rating

J-Ring Value, : . .
mm (in.) Passing Ability Rating Remarks
0-25 (0-1) 0 High passing ability
>25-50 (>1-2) 1 Moderate passing ability
>50 (>2) 2 Low passing ability
5. REPORT

a. Report the unobstructed slump flow (average of two measured diameters) and J-Ring flow
(average of two measured diameters) to the nearest 5 mm (0.25 in.).

b. Report the J-Ring value and corresponding passing ability rating.
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Illinois Test Procedure SCC-4
Effective Date: March 1, 2005

Standard Test Method for Passing Ability
of Self-Consolidating Concrete by L-Box

Referenced Test Procedure(s):

1.

lllinois Test Procedure SCC-1, Sampling, Determining Yield and Air Content, and Making and Curing
Strength Test Specimens of Self-Consolidating Concrete

AASHTO T 119 (lllinois Modified), Slump of Hydraulic-Cement Concrete

ASTM E 29 (lllinois Modified), Standard Practice for Using Significant Digits in Test Data to
Determine Conformance with Specifications

To maintain brevity in the text, the following will apply:
Example: lllinois Test Procedure SCC-1 will be designated as “lllinois Test SCC-1."

1.

2.

AASHTO T 119 (lllinois Modified) will be designated as “T 119.”
ASTM E 29 (lllinois Modified) will be designated as “ASTM E 29.”

GENERAL

This test method covers the determination of the flowability and passing ability of self-consolidating
concrete (SCC) using the L-Box. The flow heights ratio is a measure of the passing ability of SCC.
The flow times (T, and T4) are a measure of the flowability of SCC.

All rounding shall be according to ASTM E 29.

100 (4)'—'

200 (&)
. Deformed Bar 3% @13 (34
ol ﬁ' Approximate Clear Spacing: 41 (1-5/8)
] 200 (8)
B00 33 units : mm gin.)
Figure 1. L-Box Apparatus
EQUIPMENT

a. L-Box — See Figure 1. The inside surface of the L-Box walls shall be of a smooth, rigid,
nonabsorbent material.

b. Tamping Rod or Strike-Off Bar — The tamping rod shall conform to that described in T 119. The
strike-off bar shall be a flat straight bar at least 3 mm (0.125 in.) x 20 mm (0.75 in.) x 300 mm (12

in.).

c. Suitable container for filling L-Box.

d. Measuring Tape — The measuring tape shall have a minimum gradation of 10 mm (0.5 in.).

e. Stopwatch — Optional. The stopwatch shall have a minimum reading of 0.2 seconds.
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3. MATERIALS

The sample of SCC from which test specimens are made shall be obtained according to Section | of
lllinois Test SCC-1.

I

H1| H2
200 (8 . | 4UD;1E;I |
Tz Tag
units : mim {in.

Figure 2. L-Box Test
4. PROCEDURE

a. Dampen the L-Box.
b. Place the L-Box on level, stable ground.

c. Ensure the sliding gate is shut, and fill the vertical of the L-Box in one lift without vibration,
rodding, or tapping.

d. Strike off the surface of the concrete level with the top of the L-Box using the tamping rod or
strike-off bar.

e. Allow the test specimen to stand for 1 minute.

f. Raise the sliding gate. Complete the test procedure from the start of filling through opening of the
sliding gate without interruption and within 5 minutes.

g. Optional. Determine the time in seconds it takes for the concrete flow to travel 200 mm (8 in.)
and 400 mm (16 in.), as measured from the time the sliding gate is lifted. These are the T, and
T4 times, respectively. Refer to Figure 2.

h. When the concrete has stopped flowing, measure the height of the resulting flow at the sliding
gate, H1, and at the end of the horizontal, H2, to the nearest 5 mm (0.25 in.).

i. Calculate the blocking ratio as follows:
H2
Blocking Ratio = —— x 100
H1
5. REPORT
a. Report the filling heights, H1 and H2, to the nearest 5 mm (0.25 in.).
b. Report the blocking ratio, H2/H1, to the nearest 1 percent.
c. Report observations of bleeding, and/or air popping on the surface of the concrete flow.

d. Optional. Report the T,y and T, flow times to the nearest 0.2 second.
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lllinois Test Procedure SCC-6
Effective Date: April 1, 2011

Standard Test Method for Static Segregation of
Hardened Self-Consolidating Concrete Cylinders®

Referenced Test Procedure(s):

1.

2 e

lllinois Test Procedure SCC-1, Sampling, Determining Yield and Air Content, and Making and Curing
Strength Test Specimens of Self-Consolidating Concrete

AASHTO T 22 (lllinois Modified), Compressive Strength of Cylindrical Concrete Specimens
AASHTO T 23 (lllinois Modified), Making and Curing Concrete Test Specimens in the Field
AASHTO T 24, Obtaining and Testing Drilled Cores and Sawed Beams of Concrete

AASHTO T 119 (lllinois Modified), Slump of Hydraulic-Cement Concrete

AASHTO R 39 (lllinois Modified), Making and Curing Concrete Test Specimens in the Laboratory

To maintain brevity in the text, the following will apply:
Example: lllinois Test Procedure SCC-1 will be designated as “lllinois Test SCC-1.”

1.

AASHTO T 22 (lllinois Modified) will be designated as “T 22.”
GENERAL

This test method covers the determination of the static segregation resistance (stability) of self-
consolidating concrete (SCC). The visual assessment, using a Hardened Visual Stability Index
(HVSI), of cast or cored hardened cylinders cut lengthwise in two is a measure of the stability of SCC.

EQUIPMENT

a. Mold — The mold shall be a 6 x 12 in. (150 x 300 mm) cylinder mold and conform to T 23 or R 39.

Tamping Rod or Strike-Off Bar — The tamping rod shall conform to that described in T 119. The
strike-off bar shall be a flat straight bar at least 0.125 x 0.75 x 12 in. (3 x 20 x 300 mm).

c. Suitable container for filling specimen molds.

d. Saw - The saw shall have a diamond or silicon-carbide cutting edge and shall be capable of
cutting specimens without excessive heating or shock.

e. Core Drill — The core drill shall have diamond impregnated bits attached to a core barrel.
MATERIALS

The sample of SCC from which fresh test specimens are made shall be obtained according to Section
| of lllinois Test SCC-1. Cored specimens from hardened concrete shall be obtained according to T
24 and have a minimum diameter of 50 mm (2 in.). When necessary as determined by the Engineer,
the core may be taken so that its axis is perpendicular to the concrete as it was originally placed as
long as the core diameter is sufficiently large enough to assess extent of static segregation.

Test method developed by the lllinois Department of Transportation (Original Effective Date: August 12, 2004). Test
method submitted to AASHTO by lllinois Department of Transportation. The AASHTO version is similar and is known
as AASHTO PP 58.
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4. PROCEDURE

a.

A minimum of two fresh test specimens shall be made according to T 23 or R 39, except for the
following:

i. The specimen molds shall be filled in one lift using a suitable container without vibration,
rodding, or tapping.

ii. Strike off the surface of the concrete level with the top of the mold using the strike-off bar or
tamping rod.

iii. The slump flow, VSI, air content, and temperature of each batch of concrete, from which
specimens are made, shall be measured immediately after remixing.

Immediately after being struck off, the specimens shall be capped with a plastic cylinder lid and
moved to the storage place where they will remain undisturbed. The specimens shall be
assigned an identification number, and the date of molding, location of concrete, and mix design
number shall be recorded.

Before being subjected to sawing, the specimens shall have had a minimum curing period of
24 hours at a minimum temperature of 16 °C (60 °F) or attained a minimum compressive strength
of 6200 kPa (900 psi) according to T 22.

The specimens shall be saw cut lengthwise down the center through its diameter. If the
specimen cannot be satisfactorily sawed smooth from lack of curing, then the remaining
specimen(s) shall remain undisturbed for an additional minimum curing period of 24 hours before
being subjected to sawing.

Make a visual assessment of the cut plane of the hardened concrete cylinder(s) using the criteria
in Table 1 and illustrated in Figures 1 — 8. The cut plane shall be wetted to facilitate visual
inspection.

Table 1 — Hardened Visual Stability Index (HVSI)

HVSI CRITERIA

No mortar layer at the top of the cut plane and no variance in size and percent area of

stable coarse aggregate distribution from top to bottom.

stable

Slight mortar layer, less than or equal to 6 mm (1/4 in.) tall, at the top of the cut plane and
slight variance in size and percent area of coarse aggregate distribution from top to
bottom.

Mortar layer, less than or equal to 25 mm (1 in.) tall, at the top of the cut plane and distinct

unstable | variance in size and percent area of coarse aggregate distribution from top to bottom.

unstable

Clearly segregated as evidenced by a mortar layer greater than 25 mm (1 in.) tall and
considerable variance in size and percent area of coarse aggregate distribution from top to

bottom.
5. REPORT
a. Report the identification number and required information for each hardened specimen.
b. Report the Hardened Visual Stability Index (HVSI) for each hardened specimen.

Test method developed by the lllinois Department of Transportation (Original Effective Date: August 12, 2004). Test
method submitted to AASHTO by lllinois Department of Transportation. The AASHTO version is similar and is known
as AASHTO PP 58.
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