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Revision History and Document Control for December 1, 2023 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

ASTM C 1231 Updated to new version. Revised lllinois Modified Section 6.1.

ASTM D 2950 Updated to new version. Revised various lllinois Modified sections. Added new lllinois Modified sections.
AASHTO T 11 Updated to new version. Revised various lllinois Modified sections. Added new lllinois Modified sections.
AASHTO T 19 Updated to new version.

AASHTO T 27 Updated to new version. Revised various lllinois Modified sections.

AASHTO T 30 Added new lllinois Modified sections.

AASHTO T 85 Revised various lllinois Modified sections. 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.

AASHTO T 196

Updated to new version.

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

AASHTO T 255 Updated to new version.

AASHTO T 283 Revised various lllinois Modified sections.

AASHTO T 288 Updated to new version. Revised various lllinois Modified sections. Added new lllinois Modified sections.
AASHTO T 290 Added new lllinois Modified sections.

AASHTO T 312 Revised various lllinois Modified sections.

AASHTO T 318

Updated to new version.

AASHTO T 324

Updated to new version.

Revised various lllinois Modified sections. Added new lllinois Modified sections.

AASHTO T 383

Updated to new version.

Reformatted lllinois Modified sections.

AASHTO T 393

Revised various lllinois Modified sections.

AASHTO M 323

Updated to new version.

Revised various lllinois Modified sections. Added new lllinois Modified sections.

AASHTO M 325

Revised lllinois Modified Section 9.3.
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Revision History and Document Control for December 1, 2023 Edition of Manual of Test Procedures for Materials
(continued)

Standard Description of Revisions

AASHTO R 30 Added new lllinois Modified sections

AASHTO R 46 Deleted lllinois Modified Section 11.1.

AASHTO R 60 Updated to new version. Revised lllinois Modified Section 4.1.

AASHTO R 76 Updated to new version.

AASHTO R 90 Updated to new version. Revised various lllinois Modified sections. Added new lllinois Modified
section.

AASHTO R 100 Updated to new version and revised lllinois Modified section to new numbering sequence.

lllinois Test Procedure 601 Revised various sections.

Appendix A.2 Revised title and various sections.

Appendix A.3 Revised various sections.

Appendix A.4 Editorial change.

Appendix A.5 Revised table.

Appendix B.4 Revised various sections.

Appendix B.9 Revised Section 4.2.

Appendix B.22 Reformatted Core Correction Factors Table.

Appendix D.7 Updated to new version.

Appendix D.8 Updated to new version.

Appendix E.5 Revised and added verbiage in Section C.
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See AASHTO R 90 (lllinois Modified)

See AASHTO T 11 (lllinois Modified)

See AASHTO T 19 (lllinois Modified)

See AASHTO T 27 (lllinois Modified)
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December 1, 2023 Manual of Test Procedures for Materials Vi



December 1, 2023

SEQUENTIAL TABLE OF CONTENTS

(continued)

MANUAL OF TEST PROCEDURES

Standard
AASHTO T 180-22
(lllinois Modified 12/01/22)
AASHTO T 191-14 (2022)
(lllinois Modified 12/01/22)

AASHTO T 196M/T 196-23
(Illinois Modified 12/01/23)

AASHTO T 209-23
(Illinois Modified 12/01/23)

AASHTO T 217-14 (2022)
(HMinois Modified 12/01/22)

AASHTO T 224
AASHTO T 231-17 (2021)
(HMinois Modified 12/01/21)

AASHTO T 245-22
(Minois Modified 12/01/22)

AASHTO T 248
AASHTO T 255-22
(Illinois Modified 12/01/23)

AASHTO T 265-22
(Minois Modified 12/01/22)

AASHTO T 267-22
(Minois Modified 12/01/22)

AASHTO T 272-18 (2022)
(Ilinois Modified 12/01/22)

AASHTO T 283-22
(Ilinois Modified 12/01/23)

FOR MATERIALS

Description

Moisture-Density Relations of Soils Using a 4.54-kg
(10-Ib) Rammer and a 457-mm (18-in.) Drop...........
Density of Soil In-Place by the Sand-Cone Method .
Air Content of Freshly Mixed Concrete by the
Volumetric Method.............oooooiiii,

Theoretical Maximum Specific Gravity (Gmm) and
Density of Asphalt Mixtures ..........ccccoeeeveeeeiiiiiiinnnnnn.

Determination of Moisture in Soils by Means of a
Calcium Carbide Gas Pressure Moisture Tester ......

Discontinued. See AASHTO T 99 (lllinois
Modified) and AASHTO T 180 (lllinois Modified)

Capping Cylindrical Concrete Specimens................
Resistance to Plastic Flow of Asphalt
Mixtures Using Marshall Apparatus .............ccccccee....

See AASHTO R 76 (lllinois Modified)

Laboratory Determination of Moisture Content of
SOIIS et

Determination of Organic Content in Soils by Loss
ON IgNItION......coiiii e,

One Point Method for Determining Maximum Dry
Density and Optimum Moisture..............ccoeveeeveennnnn.

Resistance of Compacted Asphalt Mixtures to
Moisture Induced Damage...........ccccccvvvvvvviiiiiinnnnnnn,

Manual of Test Procedures for Materials

Page

147

153

155

157

161

163

165

167

169

171

173

177

181

Vil


http://www.astm.org/cgi-bin/resolver.cgi?C1064C1064M

December 1, 2023

SEQUENTIAL TABLE OF CONTENTS

(continued)

MANUAL OF TEST PROCEDURES

Standard
AASHTO T 287-22

(Hlinois Modified 12/01/22)
AASHTO T 288-23

(Illinois Modified 12/01/23)

AASHTO T 289-22
(Minois Modified 12/01/22)

AASHTO T 290-95 (2020)
(Illinois Modified 12/01/23)

AASHTO T 291-22
(HMinois Modified 12/01/22)

AASHTO T 296-22
(HMinois Modified 12/01/22)

AASHTO T 305-09
AASHTO T 308-22

(Minois Modified 12/01/22)
AASHTO T 309M/T 309
AASHTO T 310-22

(Minois Modified 12/01/22)

AASHTO T 312-22
(Illinois Modified 12/01/23)

AASHTO T 318-15 (2023)
(Ilinois Modified 12/01/23)

AASHTO T 324-23
(Ilinois Modified 12/01/23)

AASHTO T 325-22
(Ilinois Modified 12/01/22)

AASHTO T 383-23
(Ilinois Modified 12/01/23)

FOR MATERIALS

Description

Asphalt Binder Content of Asphalt Mixtures by the
Nuclear Method

(Bituminous Concrete QC/QA document) ................

Determining Minimum Laboratory Soil Resistivity ....
Determining pH of Soil for Use in Corrosion Testing
Determining Water-Soluble Sulfate lon Content in

S0l it

Determining Water-Soluble Chloride lon Content in
SOl i

Unconsolidated, Undrained Compressive Strength
of Cohesive Soils in Triaxial Compression...............

Determination of Draindown Characteristics in
Uncompacted Asphalt MiXtures ...........ccceevvvvvvvvvnnnnn.

Determining the Asphalt Binder Content of
Asphalt Mixtures by the Ignition Method ..................

See ASTM C 1064/C 1064 M (lllinois Modified) ....
In-Place Density and Moisture Content of Soil and
Soil-Aggregate by Nuclear Methods

(Shallow Depth) ........uuceeiiiiiiice e,
Preparing and Determining the Density of Asphalt
Mixture Specimens by Means of the Superpave
Gyratory COmMPAaCIOr .......cccovveimiiiiiieeeeeeeee e

Water Content of Freshly Mixed Concrete Using
Microwave OVen DIying........ocoevveeeeeiiiiie e

Hamburg Wheel-Track Testing of Compacted
Asphalt MIXTUreS ..o

Estimating the Strength of Concrete in
Transportation Construction by Maturity Tests.........

Evaluation of Asphalt Release Agents (ARAS).........

Manual of Test Procedures for Materials

Page

201

viii



SEQUENTIAL TABLE OF CONTENTS
(continued)
MANUAL OF TEST PROCEDURES
FOR MATERIALS

Standard Description Page
AASHTO T 393-22 Determining the Fracture Potential of Asphalt
(formerly TP 124) Mixtures Using the lllinois Flexibility Index Test

(linois Modified 12/01/23)  (I-FIT) weveiiiieiee e 279
AASHTO M 323-22 Superpave Volumetric Mix Design...........cccceeeeeeeeee.. 283

(formerly MP 2-99)
(lllinois Modified 12/01/23)

AASHTO M 325-08 (2021) Stone Matrix Asphalt (SMA)......ccooeviieiiiiiiiiiiee e, 289
(formerly MP 8-01)
(llinois Modified 12/01/23)

AASHTO R 30-22 Laboratory Conditioning of Asphalt Mixtures............ 293
(formerly PP 2-99)
(lllinois Modified 12/01/23)

AASHTO R 35-22 Superpave Volumetric Design for Asphalt Mixtures. 299
(formerly PP 28-99)
(HMinois Modified 12/01/22)

AASHTO R 39-19 Making and Curing Concrete Test Specimens in the
(formerly T 126) Laboratory ......ccoeieceriiieeice e 305
(Hlinois Modified 12/01/21)

AASHTO R 46-22 Designing Stone Matrix Asphalt (SMA).................... 307
(formerly PP 41-01)
(Minois Modified 12/01/23)

AASHTO R 60-23 Sampling Freshly Mixed Concrete.............cccceeeeee.... 309
(formerly T 141)
(lllinois Modified 12/01/23)

AASHTO R 75-16 (2020) Developing a Family of Curves.........c.oooeevvvvivinnnnnn. 311
(lllinois Modified 12/01/20)

AASHTO R 76-23 Reducing Samples of Aggregate to Testing Size..... 313
(formerly T 248)
(Ilinois Modified 12/01/23)

AASHTO R 90-18 (2022) Sampling Aggregate Products .............ccvveiinneeenn. 317

(formerly T 2)
(Ilinois Modified 12/01/23)

December 1, 2023 Manual of Test Procedures for Materials iX



December 1, 2023

SEQUENTIAL TABLE OF CONTENTS

(continued)

MANUAL OF TEST PROCEDURES

Standard

AASHTO R 100-23
(formerly T 23)
(lllinois Modified 12/01/23)

AASHTO TP 124
(Replaces ITP 405)

AASHTO PP 86-17
(Ninois Modified 11/15/19)

FOR MATERIALS

Description
Making and Curing Concrete Test Specimens in
the Field.......oovvviiiiiiiiiiiiiiiiiii

See AASHTO T 393 (lllinois Modified)

Emulsified Asphalt Content of Cold Recycled
MiXIUre DESIONS .....uvuiii i

Self-Consolidating Concrete Provisional Test Methods

Illinois Test Procedure SCC-1
(Effective 12/01/21)

Illinois Test Procedure SCC-2
(Effective 04/01/08)

Illinois Test Procedure SCC-3
(Effective 05/01/07)

[llinois Test Procedure SCC-4
(Effective 03/01/05)

[llinois Test Procedure SCC-6
(Effective 12/01/21)

Illinois Test Procedure SCC-8
(Effective 01/01/08)
(Revised 12/01/21)

lllinois Provisional Test
Procedure SCC-9
(Effective 12/01/21)

[llinois Test Procedure SCC-10
(Effective 01/01/16)

Sampling, Determining Yield and Air Content, and
Making and Curing Strength Test Specimens of
Self-Consolidating Concrete ...........cccceeeeeeeeeeeeennns

Slump Flow and Stability of Self-Consolidating
CONCIELE ...

Passing Ability of Self-Consolidating Concrete by
J-Ring and SIump CoNe..........ccoevvvvviiiiiiieeeeeeeeiinns

Passing Ability of Self-Consolidating Concrete by
Static Segregation of Hardened Self-
Consolidating Concrete Cylinders...............ccee.....
Assessment of Dynamic Segregation of Self-

Consolidating Concrete During Placement............

Dynamic Segregation of Fresh Self-Consolidating
Concrete by Flow Trough..............coooeii,

Determining Formwork Pressure of Fresh Self-
Consolidating Concrete Using Pressure
TranNSAUCEIS. .....uiii e

Manual of Test Procedures for Materials

Page

325

329

331

333

335

341

343

345

349

351

353



SEQUENTIAL TABLE OF CONTENTS
(continued)
MANUAL OF TEST PROCEDURES
FOR MATERIALS

Standard Description Page

Internally Cured Concrete Test Methods
lllinois Test Procedure ICC-1  Specific Gravity and Absorption of Lightweight

(Effective 01/01/16) Aggregate for Internally Curing Concrete................. 357
lllinois Flexibility Index Test (I-FIT)
lllinois Test Procedure 405  See AASHTO T 393 (lllinois Modified).................. 365
Chemical Test Methods

lllinois Test Procedure 601 ATR-FTIR Spectroscopy and Comparison Method.. 367
(Effective 12/01/23)

Pavement Tests

lllinois Test Procedure 701 Ride Quality Testing Using the International
(Effective 12/01/22) Roughness INdeX........ccoevieeeiiiiiiiiiiiiieeeccccee e, 371
lllinois Test Procedure 702 Ride Quality Testing Using a Straight Edge.............. 379

(Effective 01/01/21)

lllinois Test Procedure 703 Mean Roughness Index (MRI) Analysis in ProvVAL.. 381
(Effective 12/01/22)

lllinois Test Procedure 704 Rolling Straightedge Simulation in ProVAL............... 389
(Effective 12/01/22)

A—Aggregate
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Model Annual Quality Control (QC) Plan
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Bulk Specific Gravity (Gmb) of Compacted Asphalt

Mixtures Using Saturated Surface-Dry Specimens. 141

Theoretical Maximum Specific Gravity (Gmm) and

Density of Asphalt Mixtures..........ccccoeeveeeeviviiiinnnnnn. 157

Resistance to Plastic Flow of Asphalt

Mixtures Using Marshall Apparatus..............cc........ 167
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COPYRIGHT NOTICE

This Manual includes lllinois Modified Test Procedures to be used in conjunction with and
according to the noted ASTM and AASHTO test methods. ASTM and AASHTO test
methods cannot be reproduced in this manual due to copyright. Individual ASTM and
AASHTO standards may be requested from the respective addresses below:

ASTM AASHTO

100 Barr Harbor Drive, P.O. Box C700 555 12" St., N. W.

West Conshohocken, PA 19428-2959 Suite 1000

(610) 832-9500 Washington, D.C. 20004
WWw.astm.org (202) 624-5800

www.transportation.org

Contact:

Mark Axelman

ASTM International

Email: maxelman@astm.org
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lllinois Department of Transportation (IDOT)
AGGREGATE GRADATION SAMPLE SIZE TABLE & QUALITY CONTROL SIEVES

Illinois Specification 201

Effective December 1, 2021

COARSE AGGREGATE GRADATION TABLE

CA(CM)2 '\gg:nmp‘fénsi‘zlf '\gg]r:]n;lfems?z%it 37 |21/27| 27 [13/147 (1127 17 | 3147 | 5/8” | 1/2” | 387 | 1/4” | #4 | #8 | #16 | #40 | #50 | #200

CAO1 | 110 Ibs (50 kg) 10,000 g X [ oxww X x | x

CA02 | 110 Ibs (50 kg) 10,000 g X | xw xc | x | xc X X X X X
CA03 | 110 Ibs (50 kg) 10,000 g X | xw X | x X X
CAO04 | 110 Ibs (50 kg) 10,000 g X XM | x| xc X | xc X X X X
CA055 | 110 Ibs (50 kg) 10,000 g X | xww |xmes| xcC X X8 X
CA06 | 55 Ibs (25 kg) 5,000 g X | xw | xc X | xc X X X X
CAO75 | 55 Ibs (25 kg) 5,000 g X | xwW | xc | xc |xves | xc | xc | xe X
CA08 | 55Ibs (25 kg) 5,000 g X [xw| x | xc | x |[xc| xc | x X X
CA09 | 55Ibs (25 kg) 5,000 g X |xw| xc | xc | x |[xc| xc | x X X
CA10 | 55 Ibs (25 k) 5,000 g X [ x| xc | x |[xc| xc | x X X
CA115 | 55Ibs (25 kg) 5,000 g X | xmv | xc |xves | xc | xc | X X8 X
CA12 | 35Ibs (16 kg) 2,000 g X x| x | xc | x |xc| x X X
CA135 | 35Ibs (16 kg) 2,000 g X XN | x| xc | xwes | xc | xe X
CA145 | 351bs (16 kg) 2,000 g X | xvw [xwss| xc | xs X
CA15 | 35Ibs (16 k) 2,000 g X [xw| xc | x |xc| x X
CA165 | 251bs (11 kg) 1,500 g X | xw | xc |xwes | xc | xe X
CA17 | 35 lbs (16 kg)* 4,000 g* XC XC Xc | xc XMN, 4 X X
CA18 35 Ibs (16 kg)* 4,000 g* XMN, 4 XC | XC X X X
CA19 35 Ibs (16 kg)* 4,000 g* XMN, 4 XC | XC X X X X
CA20 | 25Ibs (11 kg) 2,000 g X [xw| xc | x | x| x X

Note: See footnotes below Fine Aggregate Gradation Table for explanation of symbols
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lllinois Specification 201
lllinois Department of Transportation (IDOT)

AGGREGATE GRADATION SAMPLE SIZE TABLE & QUALITY CONTROL SIEVES

Effective December 1, 2021

FINE AGGREGATE GRADATION TABLE
FA(FM)®2 '\"Siggqmpﬁ‘?;iizﬂf '\g‘r;”;‘lj:‘SiTzee? 17 | 127 | 3/8” | #4 | #8 | #10 | #16 | #30 | #40 | #50 | #80 | #100 | #200

FAO1 25 Ibs (11 kg) 500 g X | xwwo | xwe X | xve X X | x
FA02 25 Ibs (11 kg) 500 g XMN | xMB X | xwe X X | x
FAO3 25 Ibs (11 kg) 500 g X | xwn X X X X
FAO4 25 Ibs (11 kg) 500 g X XN

FAO5 25 Ibs (11 kg) 500 g X | xww X | x
FA06 25 Ibs (11 kg) 500 g X X X | xwn X | x
FAO7 25 Ibs (11 kg) 100 g X XMN X X X
FAOS 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
FA205 25 Ibs (11 kg) 500 g X | xwn | xums X | xwe.e X | xs
FA215 25 Ibs (11 kg) 500 g X | xwwo | xwe X | xue.s X X | xe
FA225 25 Ibs (11 kg) 500 g X | xve | xve.s X X®
FA235 25 Ibs (11 kg) 500 g X | xwn | xums X | xwe.e X X | xs
FA245 25 Ibs (11 kg) 500 g X | xwno | xwe X | xve.s X | xe

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
Illinois Department of Transportation (IDOT)
AGGREGATE GRADATION SAMPLE SIZE TABLE & QUALITY CONTROL SIEVES
Effective December 1, 2021

LARGE SIZED AGGREGATE GRADATION TABLE
lY 2 Minimum TESt ” ” ” ” ” ” ” b
CS/RR Sample Size? 8 6 4 3 2 1% 1 Y2 #4
CS01 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
RR02 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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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 100Ibs. (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 lllinois 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 lllinois 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 100lbs. (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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[llinois Test Procedure 301
Effective Date: February 1, 2014
Revised Date: December 1, 2021

Fine Aggregate Moisture Content
by the Flask Method

Reference Test Procedure(s):

1.

2.

Illinois Specification 101, Minimum Requirements for Electronic Balances

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

AASHTO R 90 (lllinois Modified), Sampling of Aggregates

AASHTO T 84 (lllinois Modified), Specific Gravity and Absorption of Fine Aggregate
AASHTO R 76 (lllinois Modified), 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.”

ASTM E 29 (lllinois Modified) will be designated as “ASTM E 29.”

A. FINE AGGREGATE MOISTURE CONTENT

1. GENERAL

This lllinois 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.
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3. PROCEDURE

Select a representative sample of the fine aggregate to be tested for free moisture
content. The sample shall be obtained according to R 90 and R 76. 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=V2-V1
Where: Vs = Volume of Water Displaced by the Test Sample, nearest 1 ml.
V2 = 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 - VD) - (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.

Vb = 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 T 84.

Ws =Mass of Test Sample, nearest 1 gram.

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

PA
Po=Px(1+—2)
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 T 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:

Vv —200—56OO
P=|———>5 |x100
700V

400 - 200 _ S0

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 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
391 1.9 1.7 14 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 1.3 11 0.8 0.6 0.4 0.1 0.0 0.0 0.0
393 25 2.3 2.1 1.9 1.6 14 1.2 0.9 0.7 0.5 0.2 0.0 0.0
394 2.9 2.7 2.4 2.2 2.0 1.7 15 1.3 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 14 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 1.5 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 1.1
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 14
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 51 4.8 4.6 4.4 4.1 3.7 3.7 34 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 5.1 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 5.4 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 55 5.3 5.1 4.8 4.6 4.3 4.1 3.8
406 7.1 6.8 6.6 6.4 6.1 59 5.6 5.4 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 54 51 4.9
409 8.2 7.9 7.7 7.5 7.2 7.0 6.7 6.5 6.2 6.0 57 55 5.2
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
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lllinois Test Procedure 302
Effective Date: February 1, 2014
Revised Date: December 1, 2021

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

AASHTO R 90 (lllinois Modified), Sampling of Aggregates

AASHTO T 84 (lllinois Modified), Specific Gravity and Absorption of Fine Aggregate
AASHTO T 85 (lllinois Modified), Specific Gravity and Absorption of Coarse Aggregate
AASHTO R 76 (lllinois Modified), 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.”

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
T84 and T 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.

e 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:

o Select a representative sample of the coarse aggregate to be tested. The sample
shall be obtained according to R 90 and R 76.

e 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 T 85.

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

o 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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o 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 Gs 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:

o 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

S~ 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 R 90 and R 76. Protect the sample from moisture loss
until weighing.

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

e 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 “W1” 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 W1 < W: Free Moisture (percent)

0.05G, x (W —W,)
0.8G, -1

If W1 > W: Absorption (percent)

NOTE: Gs 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)
“W1” 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 Gs 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:

If Wi < W: Free Moisture (percent) = 0.1Gg x (W -W,)
G, -1
If W1 > W: Absorption (percent) _ 0.IG; x W -w,)
0.8G4 -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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[llinois Test Procedure 303
Effective Date: February 1, 2014
Revised Date: December 1, 2021

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

AASHTO R 90 (lllinois Modified), Sampling of Aggregates

AASHTO R 76 (lllinois Modified), 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.”

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 lllinois
Specification 101.

b. Pycnometer — A glass jar, gasket, and conical pychnometer top. A 0.946 L (1 qt.) jar
is used for fine aggregate, and a 1.892 L (2 qgt.) 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 R 90 and R 76. 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.

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.

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.

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.

When testing coarse aggregate, measure a 2000 gram test sample.

c. Mass of Pycnometer Filled with Water and Aggregate

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

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 pycnometer. 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 Ma2.

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

Vs =M1+ Ms - M2
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).

M2 = 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

Fine Aggregate Free Moisture (percent) = x100

V, — (2000 = Gy)
2000 -V,

Coarse Aggregate Free Moisture (percent) = x100

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) ........cccccevvenene.
2. SAMPIE SIZE, G eveiveieiiiieieeieee e 2000 1000

3. Sample Size + SPECIfiC Gravity ......cccccvvieiieeiie e
Line 2 + Line 1

4.  Mass of pycnometer full of water, g ......cccevviiinieiiei e

5. Mass of pycnometer containing sample and Water, g ........cccovvvverernenenas

6. Mass of water displaced by sample, g ....cccoovveeiiiiiiiie e,
Line 2 + Line4 - Line 5

7. DITFEIENCE, G .eviiie e
Line 6 - Line 3

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

9. Percent Surface MOISTUIE, P, #/- 90 ....oooveeieeeceiie et
Line 7 = Line 8 x 100

VvV, — (2000 )
Coarse Aggregate Surface Moisture, P = W—VSS x100
v _ (1000
Fine Aggregate Surface Moist P-MxlOO
ine Aggregate Surface Moisture, = 1000V,

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

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

BMPR PCCWO2 (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 (% 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, 2023 Manual of Test Procedures for Materials 26



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
0y

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

When load (L) is given in Ibs.:

T=——— or simplified, T=—x 1.273
D

7, (DY

Where: T = tensile strength, psi
L = load at failure, Ibs.
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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lllinois 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.

b.

j-

Coring equipment,

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.

b.

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

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

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

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:

T:—L

7/, x(D)?

Where: T = tensile strength, kPa
L = load at failure, kN
0 =3.1416
D = diameter, meters

When load (L) is given in Ibs.:

L
T= _ L or simplified, T=—x1.273
D

7/, x (D)?

Where: T = tensile strength, psi
L = load at failure, lbs.
0 =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 307
Effective Date: April 1, 2009
Revised Date: December 1, 2021

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 Illinois
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 Illinois 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:

o Dampen the inside of the cylinder.

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

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

e 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.

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

¢ 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
R 100, 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 Illinois Modified AASHTO T 22,
except for the following:

o 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

11 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

5.0

EQUIPMENT

4.1

4.2

Material: The DCP components shall be made of stainless steel.
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

4.3

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.

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

TEST PROCEDURE

5.1

5.2

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

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

53

54

under the hammer weight. In this case, record the current reading, under the
hammer weight, as the initial reference point.

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.

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 (Qu) 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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lllinois Department

of Transportatlon 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
a Indicate station and offset. Rate IBV Qu* Rate IBV Qu*
b 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
d 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
1.1 6 1.9 4.6 1 0.3
1.2 5.5 1.8 >4.6 <1 <0.3

*Qu value calculated from IBV whole number.

IBV = 10084 - 126 X LOG(Rate) Qu (tsf) = 0.32 x IBV
BMPR SL30 (Rev. 03/17/10)
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1.0

2.0

3.0

4.0

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

Static Cone Penetration (SCP)

GENERAL

1.1

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

11

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.2 (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.

54 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 ClI
can also be converted to an equivalent compressive strength (Qu) 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 Transportatlon 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 P [ Subgrade L] Foundation
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
Depth
Dial Reading
IBV
Qu
Depth
Dial Reading
1BV
Qu
a Indicate station and offset. Cone Index IBV Qu*
b 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
d Dial Reading = Cone Index (CI) 200 5 1.6
160 4 1.3
IBV = Cl + 40 120 3 1.0
Qu (tsf) = 0.32 x IBV 80 2 0.6
40 1 0.3
Comments: *Qu value calculated from IBV whole number.

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

2. Use an ASTM approved thermometer which is accurate to + 0.5° C (x1° 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.

3. 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.

4. Gently press the concrete around the thermometer to prevent air temperature affects.

5. Read the temperature after a minimum of 2 minutes of when the temperature readings
stabilize.

6. Complete the temperature measurement within 5 minutes after obtaining the sample.

7. Record the temperature to the nearest 0.5° C (1° F).

December 1, 2023 Manual of Test Procedures for Materials 46



Illinois Modified Test Procedure
Effective Date: December 1, 2021

Standard Method of Test
for
Estimating Concrete Strength by the
Maturity Method

Reference ASTM C 1074-19

NOTE: This test method is to be used in conjunction with and according to Illinois Modified
AASHTO T 325, “Estimating the Strength of Concrete in Transportation Construction by
Maturity Tests”. According to Illinois Modified AASHTO T 325, 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 T 22 (lllinois Modified)
AASHTO R 100 (lllinois Modified) (formerly AASHTO T 23)
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: December 1, 2021

Standard Method of Test
for
Estimating Concrete Strength by the
Maturity Method
(continued)
Reference ASTM C 1074-19

ASTM
Section

Illinois 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
Revised Date: December 1, 2023

Standard Practice
for
Use of Unbonded Caps in Determination of

Compressive Strength of Hardened Cylindrical Concrete Specimens

Reference ASTM C 1231/C 1231M-23

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 lllinois 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 perpendicularity of 0.5° can be calculated by multiplying the
tangent of 0.5° by the cylinder specimen’s height [approximately equivalent to 2
mm in 200 mm (0.07 in. in 8in.) or 3 mm in 300 mm (0.10 in. in 12 in.)].
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Illinois Modified Test Procedure
Effective Date: April 1, 2011
Revised Date: December 1, 2022

Standard Method of Test
for

Bulk Specific Gravity and Density of Compacted Asphalt Mixtures Using Coated Samples

Reference ASTM D1188-22

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)
4.3 Replace with the following:

Thermometer, for measuring the temperature of the water bath with a
suitable range to determine 25 + 1 °C (77 + 1.8 °F). The thermometer may
optionally have a tolerance range of £ 0.25 °C (+ 0.45 °F).
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Illinois Modified Test Procedure
Effective Date: January 1, 2002
Revised Date: December 1, 2023

Standard Method of Test
for
Density of Asphalt Mixtures in Place by Nuclear Methods

Reference ASTM D 2950-22

ASTM
Section | lllinois Modification
2.1 Replace the individual Standards as follows:
IL Modified ASTM Standards in the Illinois Department of Transportation
Manual of Test Procedures for Materials (current edition)
4.5 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 "Procedure for Correlating Nuclear Gauge Densities with Core
Densities for Hot-Mix Asphalt" 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.
4.6 All projects containing 2750 metric tons (3000 tons) or more of a given
New mixture will require a correlation factor be determined and applied for
Section | measurement of density testing.
4.7 Definitions:
New
Section | 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:

¢ |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.)
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Illinois Modified Test Procedure
Effective Date: January 1, 2002
Revised Date: December 1, 2023

Standard Method of Test
for
Density of Asphalt Mixtures in Place by Nuclear Methods

Reference ASTM D 2950-22

ASTM
Section | lllinois Modification
4.7 ¢ If one confined and one unconfined edge is present, two “individual
New test results” shall be reported for each density test location.
Section o One “individual test result” representing the average of four
Cont'd density readings across the mat, including the one confined

edge and excluding the unconfined edge density readings.

o One “individual test result” representing the average of three
density readings on the unconfined edge.

o For HMA mixes placed under QC/QA criteria, the Department
density verification test result will be equal to the average of
the four density readings across the mat, including the one
confined edge density reading, and the quantity 2.0% plus the
average of three unconfined edge density readings (See
Figure 1).

e |f two unconfined edges are present, three “individual test” results
shall be reported for each density test location.

o One “individual test result” representing the average of three
density readings across the mat, excluding the unconfined
edge density readings.

o 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.

o For HMA mixes placed under QC/QA criteria, the Department
density verification test result will be equal to the average of
the three density readings across the mat and the quantity
2.0% plus the average of three unconfined edge density
readings for each unconfined edge (see Figure 2).

Daily Average Density Value: The “daily average density” is the average of
the “density readings” of a given offset for the given day’s 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: December 1, 2023

Standard Method of Test
for
Density of Asphalt Mixtures in Place by Nuclear Methods

Reference ASTM D 2950-22

ASTM
Section | lllinois Modification
5.2.1 Add the following at the end:
The user should recognize that density readings obtained on the surface of thin
layers of hot-mix asphalt (HMA) may be erroneous if the density of the
underlying material differs significantly from that of the surface course.
5.2.2 Add the following at the end:
Accuracy of the nuclear density test is affected by the surface texture and
thickness of the mixture and most significantly affected by the underlying
material. The number of tests required to determine a satisfactory factor are
dependent on the conditions stated above.
5.5 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
"Procedure for Correlating Nuclear Gauge Densities with Core Densities for
Hot-Mix Asphalt” shall be used.
6.5 Readout Instrument, such as scaler or direct readout meter.
New
Section
8.1 Add the following at the end:
Dated inspection reports shall be kept and be made available to the Engineer
upon request.
8.1.1 The calibration check shall provide proof of five-block calibration. Calibration
New standards shall consist of magnesium, magnesium/aluminum, limestone,
Section | 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.
8.1.2 At least once a year and after all major repairs which may affect the instrument
New geometry, the calibration curves, tables, or equation coefficients shall be
Section | verified or reestablished.
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Illinois Modified Test Procedure
Effective Date: January 1, 2002
Revised Date: December 1, 2023

Standard Method of Test
for
Density of Asphalt Mixtures in Place by Nuclear Methods

Reference ASTM D 2950-22

ASTM
Section | lllinois Modification
9.2.1 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.
9.2.2 Revise the first sentence as follows:
Turn on the apparatus prior to standardization and allow it to stabilize, a
minimum of 20 minutes.
9.2.3 Replace with the following:
All reference standard counts shall consist of a 4-minute count.
9.24 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.
9.2.5 If four reference standard counts have not been established, then the reference
New standard count shall be within 2 percent of the standard count shown in the
Section | count ratio book.
9.2.6 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.
9.2.7 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
9.3 Delete the first sentence.
10.1 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: December 1, 2023

Standard Method of Test
for
Density of Asphalt Mixtures in Place by Nuclear Methods

Reference ASTM D 2950-22

ASTM
Section

lllinois Modification

10.3

Replace with the following:
Select a test location, using the Department's "Hot-Mix Asphalt QC/QA
Procedure for Determining Random Density 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 4 in. (100 mm) from the edge of the mat.
¢ 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.

10.4

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.

10.5

Replace with the following:

Place the source in the proper position. All other radioactive sources shall
be kept at least 10 m (30 ft.) from the gauge so the readings will not be
affected.

Note 7

Delete

10.6

Delete

10.7

Delete

10.8

Delete

Note 8

Delete

Note 9

Delete
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Illinois Modified Test Procedure
Effective Date: January 1, 2002
Revised Date: December 1, 2023

Standard Method of Test
for
Density of Asphalt Mixtures in Place by Nuclear Methods

Reference ASTM D 2950-22

ASTM
Section | lllinois Modification
11.1 Replace with the following:
Determine the in-place density according to the methods stated herein.
11.1.1 Delete.
11.2 Delete.
12.1.1 Replace with the following:
Gauge number,
12.1.2 Revise as follows:
Date of calibration data,
12.1.5 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
12.1.6 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: January 1, 2002
Revised Date: December 1, 2023

Standard Method of Test
for
Density of Asphalt Mixtures in Place by Nuclear Methods
Reference ASTM D 2950-22

Figure 1.

Confined Unconfined
Left Edge Right Edge

R1 R5a

R2

R3 R5B > Avg. + 2.0%

R4
R5¢
Department
Density R1+R2+R3+R4+ {j(RSA + RESB ha RSE) +2.0)
Verification = z
Test (%)

Where R1, R2, R3, R4, R5,, R5g, and R5¢ represent nuclear density readings.
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Illinois Modified Test Procedure
Effective Date: January 1, 2002
Revised Date: December 1, 2023

Standard Method of Test
for
Density of Asphalt Mixtures in Place by Nuclear Methods

Reference ASTM D 2950-22

Figure 2.

Unconfined > Unconfined
Left Edge Right Edge

/ Rla R5a )

R2
Avg. + 2.0% < Ris R3 R5g > Avg. + 2.0%
R4
{ Rlc R5c/ )/

Department '(Rlﬂ tRlg ¥ Rl‘f) +20)+R2+R3+R4+ {j(RSA TR + RSC) +2.0)
Density — _ 3 3

Verification 5
Test (%)

Where R1,a, R1g, Rlc, R2, R3, R4, R54, R5g, and R5¢ represent nuclear
density readings
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Illinois Modified Test Procedure
Effective Date: February 28, 2019
Revised Date: December 1, 2022

Standard Method of Test
for

Automated Extraction of Asphalt Binder from Asphalt Mixtures

Reference ASTM D8159-19

AASHTO
Section | lllinois Modification

2.1 Replace ASTM D979/979M with AASHTO T168
Replace ASTM D1461 with AASHTO T110
Replace ASTM D1856 with AASHTO R59
Replace ASTM D2042 with AASHTO T44
Replace ASTM D2172/2172M with IL Modified AASHTO T164
Replace ASTM D2872 with AASHTO T240
Replace ASTM D3666 with AASHTO R89
Replace ASTM D4753 with AASHTO M231
Replace ASTM D5444 with AASHTO T30
Replace AASHTO R47 with IL Modified AASHTO R76

5.2 Replace the first paragraph with the following:
Washing Drum (Fig. 2)—A stainless steel washing drum able to contain the
specimen. The cylindrical wall is made of mesh having an aperture of 0.075 mm.
The mesh shall be interchangeable and resistant to wear and impacts from the
aggregates during the test. The mesh should be maintained and verified according
Appendix X1. The drum shall have a closing system (lid). The connection between
the parts of the drum and the closing lid will ensure the sealing with regards to fine
particles. (Any aperture should be smaller than the mesh filtering grade.)

5.3 Replace with the following:
Centrifuge Cup (Fig. 3)—A stainless steel cup to collect mineral filler. Centrifuge
cup capacity minimum capacity is 200 g. The total estimated mineral filler content
passing through the washing drum mesh should not exceed the capacity of the
centrifuge cup in order to avoid overflowing into recovery plant.
NOTE 3—Centrifuge cup geometry varies; refer to manufacturer for
appropriate centrifuge cup specifications.

6.2 Replace with the following:
Solvent — One of the following solvents shall be used. No other solvents are
approved for use in this procedure. The pH of the solvent shall meet the
requirements of the manufacturer and shall be verified according to manufacturer
recommendations.

6.2.1 Delete the last two sentences.
6.2.2 Delete the last two sentences.
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Illinois Modified Test Procedure
Effective Date: February 28, 2019
Revised Date: December 1, 2022

Standard Method of Test
for
Automated Extraction of Asphalt Binder from Asphalt Mixtures
(continued)
Reference ASTM D8159-19

AASHTO
Section | Illinois Modification
7.2.1 Replace with the following:
Separate specimen by hand spatula or trowel, then split and reduce specimen to
required testing size listed in Table 1 in accordance with Illinois Modified AASHTO
R76. If specimen is not able to be separated or split, place specimen in a large, flat
pan and warm it in a 110 £ 5°C (230 = 9°F) oven only until splitting can be
performed.
Table 1 Test Specimen Size and Cycles
Minimum
Material Mass of Wash Dry Cycles
Cycles
Sample, g

RAS 750 12 5

IL4.75, IL9.5, IL9.5FG,

RAP, FRAP, 9.5SMA 1250 10 5

12.5 SMA, IL19.0,

IL19.0FG 1750 10 5
NOTE 8—When the mass of the test specimen exceeds the capacity of the
equipment used (specifically, the capacity of the centrifuge cup is the limiting
factor for sampling in this particular method), the test specimen may be divided
into suitable increments, tested, and the masses of each increment combined
before calculating the asphalt binder content (Section 9).

7.2.2 Replace the last sentence 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.
8.7 Replace with the following:

Via the built-in HMI system, set the number of washing and drying cycles in
accordance with Table 1.
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Illinois Modified Test Procedure
Effective Date: February 28, 2019
Revised Date: December 1, 2022

Standard Method of Test
for
Automated Extraction of Asphalt Binder from Asphalt Mixtures
(continued)
Reference ASTM D8159-19

AASHTO
Section | Illinois Modification
8.8.1 Replace with the following:
Start the extraction process in accordance with manufacturer instructions. If the
solvent is not running at least light straw or running clear as seen through the
inspection window (Fig. 1, #3), continue increasing the number of washing cycles
until removal of the binder from the mixture is complete. If the number of wash
cycles if greater than Table 1, report the actual number of wash cycles completed.
Once the set number of washing cycles is achieved, the drying phase begins
automatically.
8.9.2 Add the following sentence after the first sentence:
Brush any remaining aggregate from the washing chamber into the filler cup.
9.3 Add the following:

Record and calculate M1 — M9 values to the nearest 0.1 g. Calculate the PB to
the nearest 0.1%
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Illinois Modified Test Procedure
Effective Date: December 1, 2021

Standard Test Method
for
Flat Particles, Elongated Particles, or Flat and Elongated Particles
in Coarse Aggregate

Reference ASTM D 4791-19

ASTM
Section | lllinois Modification
2.1 Revise the individual Standards as follows:
ASTM C 136 is replaced by AASHTO T 27 (lllinois Modified).
ASTM C 702 is replaced by AASHTO R 76 (lllinois Modified).
ASTM D 75 is replaced by AASHTO R 90 (lllinois Modified).
ASTM E 11 is replaced by AASHTO T 92 (lllinois Modified).
7.1 Replace with the following:
Sample the coarse aggregate according to AASHTO R 90 (lllinois Modified).
The field sample size shall meet the minimum requirements in the IDOT Aggregate
Sample Size Table.
7.2 Replace with the following:
Field samples of aggregate shall be reduced to approximate test sample size
before testing according to AASHTO R 76 (lllinois Modified).
Reduction to an exact predetermined mass shall not be permitted. Sieve the
approximate test sample according to AASHTO T 27 (lllinois Modified) and retain
all plus 4.75-mm (No. 4) material as the test sample. The mass of the test
samples shall conform to the following:
Nominal Maximum Size Minimum Mass of
Square Openings, mm (in.) Test Sample, kg (Ib.)
9.5 (3/8) 0.5(2)
12.5 (1/2) 0.5(1)
19.0 (3/4) 1.25 (3)
25.0 (1) 1.25 (3)
37.5 (11/2) 2.5(5.5)
50.0 (2) 5.0 (11)
63.0 (2 1/2) 5.0 (11)
75.0 (3) 7.5 (16.5)
8.1 Replace with the following:

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
110 £ 5 °C (230 = 9 °F). Constant mass is defined as the sample mass at which
there has not been more than a 0.5 gram mass loss during one hour of drying.
This should be verified occasionally.
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Illinois Modified Test Procedure
Effective Date: December 1, 2021

Standard Test Method
for
Flat Particles, Elongated Particles, or Flat and Elongated Particles
in Coarse Aggregate
(continued)

Reference ASTM D 4791-19

ASTM
Section | lllinois Modification
8.2 Delete.
8.3 Replace with the following:
Flat Particle Test and Elongated Particle Test—Test each of the particles in the
test sample and place in one of three groups: (1) Flat, (2) Elongated, (3) Neither
flat nor elongated.
8.3.2 Replace with the following:
Determine the mass of each group.
8.4 Replace with the following:
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.
8.4.2 Replace the last sentence with the following:
The patrticle is flat and elongated if the particle thickness can be completely
passed through the smaller opening.
8.4.3 Replace with the following:
Determine the mass of each group.
9.1 Replace with the following:
Calculate the percentage of flat, elongated, and/or flat and elongated particles to
the nearest 1 percent in using the following formula:
GM
% = x100
M
where:
GM = each group mass, and
TSM = test sample mass.
9.2 Delete.
10.1.3.1 | Delete.
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Illinois Modified Test Procedure
Effective Date: December 1, 2021

Standard Test Method
for
Flat Particles, Elongated Particles, or Flat and Elongated Particles
in Coarse Aggregate
(continued)
Reference ASTM D 4791-19

ASTM
Section | lllinois Modification

10.1.3.2 | Replace with the following:
Percentages, calculated by mass for: (1) flat particles, (2) elongated particles, and
(3) total flat and elongated particles, and

10.1.4.1 | Delete.

10.1.4.2 | Replace with the following:
Percentages, calculated by mass, for flat and elongated particles,

10.1.5 Delete.
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lllinois Modified Test Procedure
Effective Date: December 1, 2021
Standard Test Method
for

Determining the Percentage of Fractured Particles in Coarse Aggregate

Reference ASTM D 5821-13 (2017)

ASTM
Section | lllinois Modification

1.1 Replace with the following:
This test method covers the determination of the percentage, by mass of a coarse
aggregate sample that consists of fractured particles meeting specified
requirements.

2.1 Delete the following:
C136 Test Method for Sieve Analysis of Fine or Coarse Aggregate 2
C702 Practice for Reducing Filed Samples of Aggregate to Testing Size 2
D75 Practice for Sampling Aggregate 3
E11 Specification for Wire-Cloth Sieves for Testing Purposes *

2.2 AASHTO Standards:

New R 90 (lllinois Modified) Sampling

Section | T27 (Illinois Modified) Sieve Analysis of Fine and Coarse Aggregate
M92 (lllinois Modified) Wire Cloth Sieves for Testing Purposes
R 76 (lllinois Modified) Reducing Field Samples of Aggregate to Testing Size
3.1.1 Replace with the following:

Fractured face, n- a broken surface of an aggregate particle created by crushing.
(see Terminology D8)

5.4 Replace with the following:
Forceps or similar tool to aid in sorting.

5.5 Other Apparatus — A lighted magnifying lamp.

5.6 Oven—An oven of sufficient size, capable of maintaining a uniform temperature of
110 £ 5°C (230 + 9°F). The oven shall be specifically designed for drying.

6.1 Replace with the following:
Sample the aggregate in accordance with AASHTO R 90 (lllinois Modified).

7.1 Replace with the following:

Dry the sample sufficiently to obtain a clean separation of fine and coarse material
in the sieving operation. Sieve the sample over the 4.75 mm (No. 4) sieve in
accordance with AASHTO T 27 (lllinois Modified) and then reduce the portion
retained on the sieve using a splitter in accordance with R 76 (lllinois Modified) to
appropriate size for test.
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Illinois Modified Test Procedure
Effective Date: December 1, 2021

Standard Test Method
for

Determining the Percentage of Fractured Particles in Coarse Aggregate

(continued)
Reference ASTM D 5821-13 (2017)

ASTM
Section | lllinois Modification
7.2 Replace table with the following:
Nominal Maximum Size Minimum Test
Square Openings, mm (in.) Sample Mass, g
(Approx. Ib)
4.75 (No. 4)* 100 (.2)
9.5 (3/8) 1200 (1)
12.5 (1/2) 1500 (1)
19.0 (3/4) 2500 (3.3)
25.0 (1) 2500 (3.3)
37.5 (11/2) 4200 (9.3)
50.0 (2) 10000 (22)
63.0 (2 1/2) 30000 (66)
75.0 (3) 60000 (132)
90.0 (31/2) 90000 (198)
*Sieve over a No. 30 sieve per Section 7.1.
7.3 Delete.
8.1 Add the following after the first sentence:
Constant mass is defined as the sample mass at which there has not been more
than a 0.5-gram mass loss during 1 hour of drying. This should be verified
occasionally.
8.3 Replace with the following:
Hand-examine each individual particle of the sample to determine if it is fractured.
Separate the patrticles into specified categories: (1) fractured particles based on
whether the particle has the required number of fractured faces, (2) particles not
meeting the specified criteria.
8.4 Replace with the following:
Determine the mass of particles in the fractured particle category, and the mass of
the particles not meeting the specified fracture criteria. Use mass to calculate
percent fractured particles.
8.5 Delete.
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Illinois Modified Test Procedure
Effective Date: December 1, 2021

Standard Test Method
for
Determining the Percentage of Fractured Particles in Coarse Aggregate
(continued)
Reference ASTM D 5821-13 (2017)

ASTM

Section | lllinois Modification

9.1

Replace with the following:
Report the mass percentage of the particles with the specified number(s) of
fractured faces to the nearest 0.1% in accordance with the following:

P= (F/Q) x 100

where:

P = percentage of particles with the specified number of fractured faces,
F mass of fractured particles with at least the specified number of
fractured faces,

Q = total mass of original test specimen

9.5

Delete.
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Illinois Modified Test Procedure
Effective Date: December 1, 2019

Standard Method of Test
for
Using Significant Digits in Test Data to
Determine Conformance with Specifications

Reference ASTM E 29-13 (2019)

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, 2022

Standard Method of Test
For

Evaluating Concrete Pavement Dowel Bar Alignment Using Magnetic Pulse Induction

Reference ASTM E3013/E3013M — 17 (2022)

NOTE: Additional references for using magnetic pulse induction devices, such as
the MIT-SCAN2-BT, include lllinois Tollway Test Procedure 009 (Effective Date:
9/18/2019) in the Tollway Manual of Test Procedures and Appendices A and B of
“Use of Magnetic Tomography Technology to Evaluate Dowel Bar Placement”

(Publication No. FHWA-IF-06-006).

ASTM
Section

Illinois Modification

3.1.3

Revise as follows:

depth deviation, n—also referred to as vertical translation, the difference in
specified or design depth of the dowel bar versus the measured depth at the
centroid of the dowel bar.

9.4

Revise the fourth sentence as follows:

Small metallic items such as nail, dowel bars, steel rods, hand tools, or the
operator’s steel toe boots should be a minimum of 3 ft [L m] from the scanning
device during evaluation.

9.5

Add the following:

Because the box unit takes 5 to 10 minutes to warm up, measurements taken
before the unit has warmed up will be inaccurate. The readiness of the unit can
be verified by testing the first joint of the test section three times in a row. If the
unit is properly warmed up, the maximum difference in measurements for any
dowel should be 0.1 in. [2 mm] or less.

111

Revise the last sentence as follows:

The speed of the device should be less than 2 ft/s [0.6 m/s].
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Illinois Modified Test Procedure
Effective Date: December 1, 2022

Standard Method of Test
For

Evaluating Concrete Pavement Dowel Bar Alignment Using Magnetic Pulse Induction

Reference ASTM E3013/E3013M — 17 (2022)
(continued)

ASTM
Section | lllinois Modification
13.2 Replace with the following:

All reports (single joint, batch, or project) shall include the following:
Contract number, date, highway number and direction of traffic.
Joint number, lane number and station.

Bar number and dowel position (e.g., X-position).

Horizontal skew and vertical tilt (misalignment) in inches.

Side shift (e.g., embedment) in inches.

Depth to center of dowel bar in inches.

Depth to the top end of the dowel bar in inches.

Joint Score.

All out-of-tolerance readings shall be highlighted in red. Tolerances
can be found in the project’s contract documents.

10.Joint images generated by device software.

11.Scan direction.

12. Any external sources of interference noted.

CoNoGOrWNE
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lllinois Modified Test Procedure
Effective Date: December 1, 2023

Standard Test Method
for

Materials Finer Than 75-um (No. 200) Sieve in Mineral Aggregates by Washing

Reference AASHTO T 11-23

AASHTO
Section | lllinois Modification

1.1 Replace “method” with “procedure” in the first sentence of paragraph.

1.2 Replace with the following: “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 (75-um)
sieve from the coarser material. A wetting agent such as detergent or dispersing
solution is recommended.”

1.4 Delete the first sentence of paragraph

2.1 Replace with “lllinois Modified AASHTO Standards”:

e R 76, Standard Practice for Reducing Samples of Aggregate to Testing Size
e R 90, Sampling Aggregate Products
e T 27, Sieve Analysis of Fine and Coarse Aggregates
e T 30, Mechanical Analysis of Extracted Aggregate
2.2 Replace with the following:
Illinois Specifications:
= |llinois Specifications 201, Aggregate Gradation Sample Size Table
2.3 Replace with the following:
ASTM Standards:
= E 11, Woven Wire Test Sieve Cloth and Test Sieves
= E 29 (lllinois Modified), Using Significant Digits in Test Data to Determine
Conformance with Specifications
C 125, Standard Terminology Relating to Concrete and Concrete Aggregates

2.4 Delete

3.1 Delete “or water containing a wetting agent, as specified” from the first sentence of
paragraph.

4.2 Replace “in” with “with” in the first sentence of paragraph. Revise the second
sentence to read: “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.”

5.2 Add sentence to end of paragraph: “The sieve cloth shall be mounted on substantial
frames constructed in a manner that will prevent loss of material during sieving.”

5.5 Add sentences to end of paragraph: “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 gradations samples.”
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lllinois Modified Test Procedure
Effective Date: December 1, 2023

Standard Test Method
for

Materials Finer Than 75-um (No. 200) Sieve in Mineral Aggregates by Washing

Reference AASHTO T 11-23

AASHTO
Section | lllinois Modification
5.7 Revise with the following: “A mechanical device, such as a Ploog Washer, may be
Note 1 | 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.”

6.1 Replace with the following: “Field samples of aggregate shall be taken according
to lllinois Modified AASHTO R90. The field sample size shall meet the minimum
requirements in the lllinois Specifications 201.”

6.2 Replace with the following: “Field samples of aggregate shall be reduced to test
sample size before testing according to lllinois Modified AASHTO R76.”

Add and insert: “Test sample size for aggregate gradation samples shall meet the
minimum requirements found in lllinois Specifications 201.” to the end of the
paragraph.

8.1 Replace with the following: 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
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.
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lllinois Modified Test Procedure
Effective Date: December 1, 2023

Standard Test Method
for

Materials Finer Than 75-um (No. 200) Sieve in Mineral Aggregates by Washing

Reference AASHTO T 11-23

AASHTO
Section

Illinois Modification

8.2

Replace with the following: 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.

8.2
Note 3

Add: 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.

7.3

Replace with the following: 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.

7.3
Note 4

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

7.3
Note 5

Add: 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.

8.4

Replace with the following: 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).

8.4
Note 6

Add: 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.”

Delete

December 1, 2023 Manual of Test Procedures for Materials 79


http://www.astm.org/cgi-bin/resolver.cgi?C1583-04

lllinois Modified Test Procedure
Effective Date: December 1, 2023

Standard Test Method
for

Materials Finer Than 75-um (No. 200) Sieve in Mineral Aggregates by Washing

Reference AASHTO T 11-23

AASHTO
Section | lllinois Modification

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

% - No. 200 (-75um) by Washing = TDTIV;_MTW * 100
TDM = Total Dry Mass, g.
TWM = Total Wash Mass, g.”

11.1 Replace with the following: 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).”

12 Delete
13 Delete
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lllinois Modified Test Procedure
Effective Date: December 1, 2023

Standard Method of Test
for
Bulk Density (“Unit Weight”) and Voids in Aggregate

Reference AASHTO T 19M / T 19-22

AASHTO

Section | lllinois Modification
1.2 Revise “AASHTO M 92" to read “AASHTO M 92 (lllinois Modified)”.
2.1 Revise the individual Standards as follows:

AASHTO M 92 (lllinois Modified)
AASHTO R 90 (lllinois Modified)
AASHTO T 84 (lllinois Modified)
AASHTO T 85 (lllinois Modified)
AASHTO T 121 (lllinois Modified)
AASHTO R 76 (lllinois Modified)
lllinois Specification 201

3.2.1.1 | Revise "AASHTO T 19/T 19M" to read "AASHTO T 19/T 19M (lllinois
Modified".
5.2 Revise as follows:
Tamping Rod—A round, straight steel rod, 16 mm (5/8 inch) in diameter
and a minimum of 584 mm (23 inches) long, having one end rounded to a
hemispherical tip of the same diameter as the rod.
5.3.1 Revise "AASHTO T 121" to read "AASHTO T 121 (lllinois Modified)".

5.6 Source of Heat—AnN oven of sufficient size, specifically built for drying,
New capable of maintaining a uniform temperature of 110 £ 5 °C (230 + 9 °F)
Section | shall be used 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.

6.1 Replace with the following:
Field samples of aggregate shall be taken according to AASHTO R 90
(Illinois Modified). Field sample size shall conform to the minimum
requirements in the lllinois Specification 201.
Reduction of field samples shall be according to AASHTO R 76 (lllinois
Modified).

7.1 Replace the second sentence with the following:

The test sample shall be dried to constant mass in an oven, specifically built
for drying, set at and capable of maintaining a uniform temperature of 110
+5°C (230 £ 9 °F). Constant mass is defined as the sample mass at which
there has not been more than a 0.5-gram loss during 1 hour of drying. This
should be verified occasionally.
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lllinois Modified Test Procedure
Effective Date: December 1, 2023

Standard Method of Test
for
Bulk Density (“Unit Weight”) and Voids in Aggregate

Reference AASHTO T 19M / T 19-22

AASHTO
Section | lllinois Modification
7.1 The sample may also be dried to constant mass in a pan on an electric hot
(cont.) 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.

7.1 Add the following:
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.

9.1 Replace with the following:
The compact bulk density shall be determined by the rodding procedure for
aggregates having a nominal maximum size of 37.5mm (1 %2 in.) or less, or
by the jigging procedure for aggregates have a nominal maximum size
greater than 37.5mm (1 ¥z in.) and not exceeding 125mm (5 in.).

10.1 Add the following:
The tamping rod may be used as a straightedge.

12.1 Delete.

12.2 Delete.

13.1 Revise the first sentence as follows:
Unit Weight—Calculate the unit weight for the rodding or jigging procedure
as follows:

13.1.1 | Revise "AASHTO T 84" to read "AASHTO T 84 (lllinois Modified)"

and "AASHTO T 85" to read "AASHTO T 85 (lllinois Modified)".

13.2 Revise the first sentence as follows:

Void Content—Calculate the void content in the aggregate using the unit
weight determined by either the rodding or jigging procedure as follows:
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lllinois Modified Test Procedure
Effective Date: December 1, 2023

Standard Method of Test
for
Bulk Density (“Unit Weight”) and Voids in Aggregate

Reference AASHTO T 19M / T 19-22

AASHTO
Section | lllinois Modification
13.2 Revise "AASHTO T 84" to read "AASHTO T 84 (lllinois Modified)"
and "AASHTO T 85" to read "AASHTO T 85 (lllinois Modified)".

13.3 When more than one size of coarse aggregate is used in IDOT's mortar-
New voids design method for concrete mixtures, the void content is determined
Section | from a sample consisting of the coarse aggregate combination. To perform

the calculation in Section 13.2, 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
14.1 Revise as follows:
Report the results for unit weight to the nearest 1 kg/m? (1 Ib/ft3).
14.1 Add the following:
All rounding shall be according to ASTM E 29 (lllinois Modified).
14.1.3 Delete.
14.2.3 | Delete.
154 Revise “AASHTO T 84” to read “AASHTO T 84 (lllinois Modified)” and

“‘AASHTO T 85" to read “AASHTO T 85 (lllinois Modified)”.
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Illinois Modified Test Procedure
Effective Date: December 1, 2022

Standard Method of Test
For
Compressive Strength of Cylindrical Concrete Specimens

Reference AASHTO T 22-22

AASHTO
Section | lllinois Modification
2.1 Revise as follows:
AASHTO R 39 (lllinois Modified)
AASHTO R 100 (lllinois Modified) (formerly AASHTO T 23)
AASHTO T 24 (lllinois Modified)
AASHTO T 231 (lllinois Modified)
To maintain brevity in the text, the following will apply:
Example: AASHTO T 24 (lllinois Modified) will be designated as “T 24.”
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.”
5.4 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.
6.1 Add as follows:
The testing machine shall not be mounted on rollers.
6.1.1.1 Revise as follows:
Replace “13 months” with “12 months.”
7.2 Add to the end of the second sentence as follows:
(Note: ASTM C 1231 is approved for use.)
9.4 All rounding shall be according to ASTM E 29.
New
Section
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This Page Reserved
AASHTO T 23 is discontinued. Please refer to AASHTO R 100.
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Illinois Modified Test Procedure
Effective Date: December 1, 2022

Standard Method of Test
for

Obtaining and Testing Drilled Cores and Sawed Beams of Concrete

Reference AASHTO T 24M/T 24-22

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.”

3.4 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

7.3.2

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.

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.
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Illinois Modified Test Procedure
Effective Date: December 1, 2022

Standard Method of Test
for
Obtaining and Testing Drilled Cores and Sawed Beams of Concrete
(continued)
Reference AASHTO T 24M/T 24-22

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
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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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lllinois Modified Test Procedure
Effective Date: December 1, 2022
Revised Date: December 1, 2023

Standard Test Method
for
Sieve Analysis of Fine and Coarse Aggregates

Reference AASHTO T 27-23

AASHTO
Section | lllinois Modification

2.1 Replace “AASHTO Standards” with “lllinois Modified AASHTO Standards”

2.2 Replace with the following:
lllinois Specifications:
¢ lllinois Specifications 201, Aggregate Gradation Sample Size Table

2.3 Add and insert the following:
ASTM Standards:
¢ E 11, Woven Wire Test Sieve Cloth and Test Sieves
e 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
3.1 Replace “method” with “procedure” in the first sentence of paragraph.
4.2 Replace “T 11” with “T 11 (lllinois Modified)” in the second sentence of the
paragraph.

5.2 Replace with the following:
Note 1 | “When running Coarse Aggregate samples 12in (305mm) are required, if running
Fine Aggregate samples 12in (305mm) or 8in (203mm) sieves are acceptable.”

Delete.
5.3 Delete: Note 2
5.4 Add sentences to end of paragraph:

“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 gradations samples.”

6.1 Replace with the following:
“Field samples of aggregate shall be taken according to lllinois Modified AASHTO
Standards R90. The field sample size shall meet the minimum requirements in the
lllinois Specifications 201.”

6.2 Replace with the following:

“Field samples of aggregate shall be reduced to test sample size before testing
according to Illinois Modified AASHTO Standards R76.”

“Test sample size for aggregate gradation samples shall meet the minimum
requirements found in lllinois Specifications 201.”
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lllinois Modified Test Procedure
Effective Date: December 1, 2022
Revised Date: December 1, 2023

Standard Test Method
for
Sieve Analysis of Fine and Coarse Aggregates

Reference AASHTO T 27-23

AASHTO
Section | lllinois Modification
6.3 Replace with the following:
“In the event that the amount of material finer than No. 200 (75um) sieve is to be
determined by lllinois Modified AASHTO Standards T11, proceed as follows: use
the procedure described in Section 7.3.1 or 7.3.2, whichever is applicable.”
6.3.1 Add and insert the following:
“Use the same test sample for testing by AASHTO Standards T 11 (lllinois
Modified) and by this method. First test the sample according to T 11 (lllinois
Modified) through the final drying operation, and then dry-sieve the sample as
stipulated in Sections 8.2 through 8.6 of this method.”
6.3.2 Add and insert the following:
“If the test sample is not to be tested by Illinois Modified AASHTO Standards T
11, follow Section 8, “Procedure”.”
6.4 Delete.
6.5 Delete.
6.6 Delete.
6.7 Delete.
6.7.1 Delete.
6.7.2 Delete.
6.7.3 Delete.
7.1 Replace with the following:

“If the test sample has not been subject to testing by T 11 (lllinois Modified), 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
(110£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.
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lllinois Modified Test Procedure
Effective Date: December 1, 2022
Revised Date: December 1, 2023

Standard Test Method
for
Sieve Analysis of Fine and Coarse Aggregates

Reference AASHTO T 27-23

AASHTO
Section

Illinois Modification

7.1
(cont'd)

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.”

7.2

Replace with the following:

“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 (6.3mm) and the No. 8 (2.38mm) sieves. Cutter sieves
for other gradations can be found in lllinois Specification 201.
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lllinois Modified Test Procedure
Effective Date: December 1, 2022
Revised Date: December 1, 2023

Standard Test Method
for
Sieve Analysis of Fine and Coarse Aggregates

Reference AASHTO T 27-23

AASHTO
Section | lllinois Modification
7.2 The sample shall then be introduced into the nested set of sieves and placed in a
(cont'd) | 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.”
7.3 Replace with the following:
“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.”
7.3.1 Delete.
7.3.1.1 | Delete.
7.3.1.2 | Delete.
7.3.1.3 | Delete.
7.3.1.4 | Delete.
7.3.1.5 | Delete.
7.4 Add paragraph to beginning:

“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.”
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lllinois Modified Test Procedure
Effective Date: December 1, 2022
Revised Date: December 1, 2023

Standard Test Method
for
Sieve Analysis of Fine and Coarse Aggregates

Reference AASHTO T 27-23

AASHTO
Section

Illinois Modification

7.5

Replace with the following:

“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 patrticles 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 (300um)
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.”

7.5
Note

Add: “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 particles.”

7.6

Add and insert the following:

“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.”
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lllinois Modified Test Procedure
Effective Date: December 1, 2022
Revised Date: December 1, 2023

Standard Test Method
for
Sieve Analysis of Fine and Coarse Aggregates

Reference AASHTO T 27-23

AASHTO
Section | lllinois Modification
8.1 Replace with the following: “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”.
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 = 2% « 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.”
8.1.1 Delete.
9.2 Replace with the following:
“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.”
9.3 Delete
9.4 Add and insert the following: “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.”
10 Replace PRECISION AND BIAS with the following: “COMPARISON
PROCEDURE”
10.1 Replace with the following:
“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).”
10.2 Delete
12 Delete.
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lllinois Modified Test Procedure
Effective Date: June 1, 2012
Revised Date: December 1, 2023

Standard Method of Test
for
Mechanical Analysis of Extracted Aggregate

Reference AASHTO T 30-21

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 Modified AASHTO T 255
Replace AASHTO Standard T 308 with the following:
e lllinois Modified AASHTO T 308
2.2 Add the following reference:
Illinois Modified ASTM D 8159 Automated Extraction of Asphalt Binder from
Asphalt Mixtures
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.
New Note | Add at the end of Section 7.4:

7 When the extraction has been conducted according to Illinois Modified
ASTM D8159, the wash-in-water cycle in Sections 7.2 through 7.4 may be
omitted.

A2.2 Replace the second sentence with:

This mass is shown in Table A2.1 for three sieve-frame dimensions in
common use.
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lllinois Modified Test Procedure
Effective Date: December 1, 2022

Standard Test Method
for
Specific Gravity and Absorption of Fine Aggregate

Reference AASHTO T 84-22

AASHTO
Section

Illinois Modification

11

Replace “method” with “procedure” in the first sentence of paragraph.
Delete 23/23°C (73.4/73.4°)

1.4

Delete first sentence of paragraph.

Insert at the end of the paragraph:

“To maintain brevity in the text, the following will apply:

Sl units will be listed first, metric units will be in parentheses.
Example: “No. 200 (75-um)”.”

2.1

Replace with the following:

AASHTO Standards (lllinois Modified):

R 90, Sampling Aggregate Products

T 19, Bulk Density (“Unit Weight”) and Voids in Aggregate

T 85, Specific Gravity and Absorption of Coarse Aggregate

R 76, Reducing Samples of Aggregate to Testing Sizes

T 255, Total Evaporable Moisture Content of Aggregate by Drying
M 231, Weighing Devices Used in the Testing of Materials

2.2

Replace with the following:
Illinois Specifications:
¢ lllinois Specifications 201, Aggregate Gradation Sample Size Table

2.3

Insert and add the following:
ASTM Standards:
e E 29 (lllinois Modified), Using Significant Digits in Test Data to Determine
Conformance with Specifications

5.1

Replace with the following:

“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

Replace with the following:

“Sample Container — A solid bucket of approximately equal breadth and heights
with a capacity of approximately 366 in3 (6000 cm) 3 shall be used. The bucket
shall be constructed in a way to prevent the trapping of air when

the container is submerged.”

5.3

Replace with the following:

“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).”

5.4

Replace “25 + 3 mm” with “0.9840.12in. (25+3mm)”".
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lllinois Modified Test Procedure
Effective Date: December 1, 2022

Standard Test Method
for
Specific Gravity and Absorption of Fine Aggregate

Reference AASHTO T 84-22

AASHTO
Section | lllinois Modification

5.5 Add and insert the following:
“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.”
5.6 Add and insert the following:
“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.”
5.7 Add and insert the following:
“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.”
6.1 Replace with the following:
“Field samples of fine aggregate shall be taken according to R90 (lllinois
Modified). Field sample size shall meet the minimum requirements in the lllinois
Specification 201.”
7.1 Replace with the following:
“Obtain a test sample of approximately 4000 grams of fine aggregate from the
field sample by procedures described in R76 (lllinois Modified).”
7.1.1 Replace with the following:
“The sample shall not be dried. Cover the sample with water and permit to stand
15 to 19 hours.”
7.1.2 Delete.

7.2 Replace with the following:
“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 t