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3. MATERIALS 
 

The sample of SCC from which test specimens are made shall be obtained according to Section I of 
Illinois Test SCC-1. 

 
Figure 2.  L-Box Test 

4. PROCEDURE 
 
 a. Dampen the L-Box. 
 
 b. Place the L-Box on level, stable ground. 
 
 c. Ensure the sliding gate is shut, and fill the vertical of the L-Box in one lift without vibration, rodding, 

or tapping. 
 
 d. Strike off the surface of the concrete level with the top of the L-Box using the tamping rod or strike-

off bar. 
 
 e. Allow the test specimen to stand for 1 minute. 
 
 f. Raise the sliding gate.  Complete the test procedure from the start of filling through opening of the 

sliding gate without interruption and within 5 minutes. 
 
 g. Optional.  Determine the time in seconds it takes for the concrete flow to travel 8 in. (200 mm) and 

16 in. (400 mm), as measured from the time the sliding gate is lifted.  These are the T20 and T40 
times, respectively.  Refer to Figure 2. 

 
h. When the concrete has stopped flowing, measure the height of the resulting flow at the sliding gate, 

H1, and at the end of the horizontal, H2, to the nearest 0.25 in. (5 mm).  However, if a significant 
amount of coarse aggregate has not passed through the gate, then the test shall be considered 
failing and the blocking ratio disregarded. 

 
 i. Calculate the blocking ratio as follows: 

Blocking Ratio = 100
1

2


H

H
 

5. REPORT 
 

a. Report the filling heights, H1 and H2, to the nearest 0.25 in. (5 mm). 
 

b. Report the blocking ratio, H2/H1, to the nearest 1 percent. 
 

c. Report observations of aggregate blockage, bleeding, and/or air popping of the concrete. 
 

d. Optional.  Report the T20 and T40 flow times to the nearest 0.2 second. 



 

1Test method developed by the Illinois Department of Transportation (Original Effective Date: August 12, 2004).  Test 
method submitted to AASHTO by Illinois Department of Transportation.  The AASHTO version is similar and is known 
as AASHTO PP 58. 
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Illinois Test Procedure SCC-6 
Effective Date: December 1, 2021 

 
Standard Test Method for Static Segregation of 

Hardened Self-Consolidating Concrete Cylinders1 

 
Referenced Test Procedure(s): 
 
1. Illinois Test Procedure SCC-1, Sampling, Determining Yield and Air Content, and Making and Curing 

Strength Test Specimens of Self-Consolidating Concrete 

2. AASHTO T 22 (Illinois Modified), Compressive Strength of Cylindrical Concrete Specimens 

3. AASHTO R 100 (Illinois Modified), Making and Curing Concrete Test Specimens in the Field 

4. AASHTO T 24, Obtaining and Testing Drilled Cores and Sawed Beams of Concrete 

5. AASHTO T 119 (Illinois Modified), Slump of Hydraulic-Cement Concrete 

6. AASHTO R 39 (Illinois Modified), Making and Curing Concrete Test Specimens in the Laboratory 
 
To maintain brevity in the text, the following will apply: 
Example: Illinois Test Procedure SCC-1 will be designated as “Illinois Test SCC-1.” 

AASHTO T 22 (Illinois Modified) will be designated as “T 22.” 
 
1. GENERAL 
 

This test method covers the determination of the static segregation resistance (stability) of self-
consolidating concrete (SCC).  The visual assessment, using a Hardened Visual Stability Index (HVSI), 
of cast or cored hardened cylinders cut lengthwise in two is a measure of the stability of SCC. 
 

2. EQUIPMENT 
 
 a. Mold – The mold shall be a 6 x 12 in. (150 x 300 mm) cylinder mold and conform to R 100 or R 39. 

 b. Tamping Rod or Strike-Off Bar – The tamping rod shall conform to that described in T 119.  The 
strike-off bar shall be a flat straight bar at least 0.125 x 0.75 x 12 in. (3 x 20 x 300 mm). 

 c. Suitable container for filling specimen molds. 

 d. Saw – The saw shall have a diamond or silicon-carbide cutting edge and shall be capable of cutting 
specimens without excessive heating or shock. 

 e. Core Drill – The core drill shall have diamond impregnated bits attached to a core barrel. 
 
3. MATERIALS 
 

The sample of SCC from which fresh test specimens are made shall be obtained according to Section 
I of Illinois Test SCC-1.  Cored specimens from hardened concrete shall be obtained according to T 24 
and have a minimum diameter of 50 mm (2 in.).  When necessary as determined by the Engineer, the 
core may be taken so that its axis is perpendicular to the concrete as it was originally placed as long 
as the core diameter is sufficiently large enough to assess extent of static segregation. 



 

1Test method developed by the Illinois Department of Transportation (Original Effective Date: August 12, 2004).  Test 
method submitted to AASHTO by Illinois Department of Transportation.  The AASHTO version is similar and is known 
as AASHTO PP 58. 
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4. PROCEDURE 
 

a. A minimum of two fresh test specimens shall be made according to R 100 or R 39, except for the 
following: 

i. The specimen molds shall be filled in one lift using a suitable container without vibration, 
rodding, or tapping. 

ii. Strike off the surface of the concrete level with the top of the mold using the strike-off bar or 
tamping rod. 

iii. The slump flow, VSI, air content, and temperature of each batch of concrete, from which 
specimens are made, shall be measured immediately after remixing. 

b. Immediately after being struck off, the specimens shall be capped with a plastic cylinder lid and 
moved to the storage place where they will remain undisturbed.  The specimens shall be assigned 
an identification number, and the date of molding, location of concrete, and mix design number 
shall be recorded. 

c. Before being subjected to sawing, the specimens shall have had a minimum curing period of  
24 hours at a minimum temperature of 16 °C (60 °F) or attained a minimum compressive strength 
of 6200 kPa (900 psi) according to T 22. 

d. The specimens shall be saw cut lengthwise down the center through its diameter.  If the 
specimen cannot be satisfactorily sawed smooth from lack of curing, then the remaining 
specimen(s) shall remain undisturbed for an additional minimum curing period of 24 hours before 
being subjected to sawing. 

e. Make a visual assessment of the cut plane of the hardened concrete cylinder(s) using the criteria 
in Table 1 and illustrated in Figures 1 – 8.  The cut plane shall be wetted to facilitate visual 
inspection. 

 
Table 1 – Hardened Visual Stability Index (HVSI) 

HVSI CRITERIA 

0 
stable 

No mortar layer at the top of the cut plane and no variance in size and percent area of 
coarse aggregate distribution from top to bottom. 

1 
stable 

Slight mortar layer, less than or equal to 6 mm (1/4 in.) tall, at the top of the cut plane and 
slight variance in size and percent area of coarse aggregate distribution from top to bottom. 

2 
unstable 

Mortar layer, less than or equal to 25 mm (1 in.) tall, at the top of the cut plane and distinct 
variance in size and percent area of coarse aggregate distribution from top to bottom. 

3 
unstable 

Clearly segregated as evidenced by a mortar layer greater than 25 mm (1 in.) tall and 
considerable variance in size and percent area of coarse aggregate distribution from top to 
bottom. 

 
5. REPORT 
 
 a. Report the identification number and required information for each hardened specimen. 

b. Report the Hardened Visual Stability Index (HVSI) for each hardened specimen. 
 



 

1Test method developed by the Illinois Department of Transportation (Original Effective Date: August 12, 2004).  Test 
method submitted to AASHTO by Illinois Department of Transportation.  The AASHTO version is similar and is known 
as AASHTO PP 58. 
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Single Coarse Aggregate Mixture 

 

 
Figure 1.  HVSI = 0, stable 

 
 
 
 
 
 

 
Figure 3.  HVSI = 1, stable 

 
 
 
 
 

Uniformly Graded Coarse Aggregate Mixture 
 

 
Figure 2.  HVSI = 0, stable 

 
 
 
 
 
 

 
Figure 4.  HVSI = 1, stable 

 
 
 
 
 

No mortar layer. 
 
Uniform distribution 
of coarse aggregate 
from top to bottom. 

Slight mortar layer, 
≤ 6 mm (1/4 in.), 
and slight variance 
of coarse aggregate 
distribution from top 
to bottom. 



 

1Test method developed by the Illinois Department of Transportation (Original Effective Date: August 12, 2004).  Test 
method submitted to AASHTO by Illinois Department of Transportation.  The AASHTO version is similar and is known 
as AASHTO PP 58. 
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Single Coarse Aggregate Mixture 

 

 
Figure 5.  HVSI = 2, unstable 

 
 
 
 
 
 

 
Figure 7.  HVSI = 3, unstable 

 
 
 
 

 
Uniformly Graded Coarse Aggregate Mixture 

 

 
Figure 6.  HVSI = 2, unstable 

 
 
 
 
 
 

 
Figure 8.  HVSI = 3, unstable 

 
 

Visible mortar layer 
≤ 1 in. (25 mm), and 
distinct variance of 
coarse aggregate 
distribution from top 
to bottom. 

Visible Mortar layer  
> 1 in. (25 mm) and 
considerable variance 
of coarse aggregate 
distribution from top to 
bottom. 

Note contrast 
at top.  This is 
a layer of 
foam, which 
may be visible 
in any stable or 
unstable mix. 



 

1Test method developed by the Illinois Department of Transportation (Original Effective Date: May 1, 2006). 
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Illinois Test Procedure SCC-8 
Effective Date: January 1, 2008 

Revised Date: December 1, 2021 
 

Test Method for Assessment of  
Dynamic Segregation of Self-Consolidating Concrete During Placement1 

 
Referenced Test Procedure(s): 
 
1. Illinois Test Procedure SCC-6, Standard Test Method for Static Segregation of Hardened Self-

Consolidating Concrete Cylinders 

2. Illinois Specification 101, Minimum Requirements for Electronic Balances 

3. AASHTO M 92, Standard Specification for Wire Cloth Sieves for Testing Purposes 

4. AASHTO R 100 (Illinois Modified), Making and Curing Concrete Test Specimens in the Field 

5. AASHTO T 119 (Illinois Modified), Slump of Hydraulic-Cement Concrete 

6. ASTM E 29 (Illinois 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:  Illinois Test Procedure SCC-1 will be designated as “Illinois Test SCC-1.” 
 AASHTO R 100 (Illinois Modified) will be designated as “R 100.” 

ASTM E 29 (Illinois Modified) will be designated as “ASTM E 29.” 
 
1. GENERAL 
 

This test method covers the evaluation of the dynamic segregation resistance (stability) of self-
consolidating concrete (SCC).  The visual assessment using a Hardened Visual Stability Index (HVSI) 
or the coarse aggregate weight (mass) retained ratio are measures of the stability of SCC. 
 
All rounding shall be according to ASTM E 29. 

 
2. EQUIPMENT 
 
 a. Specimen Mold – The mold shall be a 6 x 12 in. (150 x 300 mm) cylinder mold and conform to  

R 100. 

 b. Tamping Rod or Strike-Off Bar – The tamping rod shall conform to that described in T 119.  The 
strike-off bar shall be a flat straight bar at least 0.125 x 0.75 x 12 in. (3 x 20 x 300 mm). 

 c. Suitable container for filling specimen molds. 

 d. Saw – Procedure Option A only, The saw shall have a diamond or silicon-carbide cutting edge and 
shall be capable of cutting specimens without excessive heating or shock. 

 e. Sieve – Procedure Option C only, The sieve shall be a No. 4 (4.75 mm) rectangular sieve of 
minimum dimensions 13 x 25 in. (330 x 635 mm) manufactured according to AASHTO M 92. 

 f. Balance – Procedure Option C only, The balance shall be according to Illinois Specification 101 for 
portland cement concrete unit weight measurements. 

 
3. MATERIALS 
 

Test specimens shall be made from separate samples of SCC obtained at or near 1) the point of 
discharge by deliver equipment, and 2) the point of flow termination as approved by the Engineer. 

 
 



 

1Test method developed by the Illinois Department of Transportation (Original Effective Date: May 1, 2006). 
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4. PROCEDURE 
 

Option A—For each of the two samples obtained (i.e., one at or near the point of discharge and 
another at point of flow termination), conduct testing according to Illinois Test SCC-6 for assessment 
of Hardened Visual Stability Index (HVSI). 
 
Option B—Reserved. 
 
Option C—Obtain two samples (i.e., one at or near the point of discharge and another at point of flow 
termination) and determine the Dynamic Segregation Index as follows: 
 

a. Fill the mold in one lift without vibration, rodding, or tapping. 

b. Strike off the surface of the concrete level with the top of the mold using the tamping rod or 
strike-off bar. 

c. Wet wash over the No. 4 (4.75 mm) sieve the sample collected at or near the point of discharge. 

d. Blot any free water from the retained coarse aggregate particles’ surface with a towel to achieve 
a saturated surface dry (SSD) condition. 

e. Determine the weight (mass) of the coarse aggregate to the nearest 0.1 lb. (50 g). 
f. Repeat a. – e. for the sample collected at the point of flow termination. 
g. Calculate the Dynamic Segregation Index (DSI) as follows: 

DSI = 100
)(

1

21 
−

CA

CACA
 

Where: CA1 = weight (mass) of coarse aggregate collected at or near the point of discharge 
 CA2 = weight (mass) of coarse aggregate collected at the point of flow termination 
 
5. REPORT 
 
 For all procedures, 
 a. Report maximum length of flow and maximum and minimum width of flow path. 

 b. Report approximate rate, feet per minute (meters per minute). 

 c. Report reinforcement bar size(s) and typical longitudinal and lateral spacing. 
 
 Procedure Option A only, 

a. Report the Hardened Visual Stability Index (HVSI) rating for each hardened specimen. 
 
 Procedure Option B—Reserved. 
 
 Procedure Option C only, 

d. Report the SSD weight (mass) of coarse aggregate collected at or near the point of discharge and 
point of flow termination, CA1 and CA2, respectively, to the nearest 0.1 lb. (50 g). 

e. Report the Dynamic Segregation Index (DSI) to the nearest 1 percent. 

 
 

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


 

1Test method developed by the Illinois Department of Transportation (Original Effective Date: August 1, 2007). 
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Illinois Provisional Test Procedure SCC-9 
Effective Date: December 1, 2021 

 
Provisional Test Method for Dynamic Segregation 

of Fresh Self-Consolidating Concrete by Flow Trough1 

 
This is a provisional test method requiring field trials. 

 
Referenced Test Procedure(s): 
 
1. Illinois Test Procedure SCC-1, Sampling, Determining Yield and Air Content, and Making and Curing 

Strength Test Specimens of Self-Consolidating Concrete 

2. Illinois Specification 101, Minimum Requirements for Electronic Balances 

3. AASHTO M 92, Standard Specification for Wire Cloth Sieves for Testing Purposes 

4. AASHTO R 100 (Illinois Modified), Making and Curing Concrete Test Specimens in the Field 

5. AASHTO R 39 (Illinois Modified), Making and Curing Concrete Test Specimens in the Laboratory 

6. ASTM E 29 (Illinois 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: Illinois Test Procedure SCC-1 will be designated as “Illinois Test SCC-1.” 
 AASHTO R 100 (Illinois Modified) will be designated as “R 100.” 

ASTM E 29 (Illinois Modified) will be designated as “ASTM E 29.” 
 
1. GENERAL 
 

This test method covers the determination of the dynamic segregation (stability) of self-consolidating 
concrete (SCC) using the flow trough.  The Dynamic Segregation Index (DSI) is a measure of the 
dynamic segregation of SCC.  A minimum slump flow of 24 in. (610 mm) is recommended to perform 
the test. 
 
All rounding shall be according to ASTM E 29. 

 

 
Figure 1.  Flow Trough Apparatus 



 

1Test method developed by the Illinois Department of Transportation (Original Effective Date: May 1, 2006). 
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2. EQUIPMENT 
 

 a. Flow trough – See Figure 1.  The inside walls shall be of a smooth, rigid, nonabsorbent material. 

 b. Molds (×4) – Two cylinder molds with dimensions 4 x 8 in. (100 x 200 mm) and two cylinder molds 
with dimensions 6 x 12 in. (150 x 300 mm), and conforming to R 100 or R 39. 

c. Tamping Rod or Strike-Off Bar – The tamping rod shall conform to that described in T 119.  The 
strike-off bar shall be a flat straight bar at least 0.125 x 0.75 x 12 in. (3 x 20 x 300 mm). 

 d. Sieve – No. 4 (4.75 mm) rectangular sieve of minimum dimensions 13 x 25 in. (330 x 635 mm) 
manufactured according to AASHTO M 92. 

 e. Balance – The balance shall be according to Illinois Specification 101 for portland cement concrete 
unit weight measurements. 

 

3. MATERIALS 
 

The sample of SCC from which the test is performed shall be obtained according to Section I of Illinois 
Test SCC-1. 

 

4. PROCEDURE 
 

 a. Perform a slump flow test according to Illinois Test Procedure SCC-2. 

 b. Dampen the flow trough. 

 c. Place the flow trough on level, stable ground, ensuring the correct 7°-slope is maintained (height 
difference between the two ends is 9 in. (230 mm)). 

 d. Fill a 4 x 8 in. (100 x 200 mm) mold in one lift without vibration, rodding, or tapping.  Strike off the 
surface of the concrete level with the top of the mold using the tamping rod or strike-off bar, and 
set the filled mold to the side for the moment. 

 e. Fill two 6 x 12 in. (150 x 300 mm) molds in one lift without vibration, rodding, or tapping. 

 f. At the high end of the flow trough, pour the concrete from one of the 6 x 12 in. (150 x 300 mm) 
molds. 

 g. After the concrete stops flowing, lift the high end of the flow trough vertically for 30 seconds, 
allowing the concrete to flow off the other end, leaving a priming layer of mortar on the trough 
surface. 

 h. Return the flow trough to its initial position, and repeat Step e. using the concrete from the other  
6 x 12 in. (150 x 300 mm) mold. 

 i. Collect the concrete flow at the other end using an empty 4 x 8 in. (100 x 200 mm) mold. 

 j. Strike off the surface of the concrete level with the top of the mold using the tamping rod or strike-
off bar. 

 k. Separately wet wash over the No. 4 (4.75 mm) sieve the samples from the two 4 x 8 in.  
(100 x 200 mm) molds (Steps c. and h.). 

 l. Determine each sample’s weight (mass) of retained coarse aggregate to the nearest 0.05 lb.  
(20 g). 

 m. Calculate the Dynamic Segregation Index (DSI) as follows: 

DSI = 100
)(

1

21 
−

CA

CACA
 

Where: CA1 = weight (mass) of coarse aggregate in the first mold (Step c.) 

CA2 = weight (mass) of coarse aggregate collected in the second mold (Step h.) 
 

5. REPORT 
 

f. Report the slump flow according to Illinois Test Procedure SCC-2. 

g. Report CA1 and CA2 to the nearest 0.05 lb. (20 g). 

h. Report the Dynamic Segregation Index (DSI) to the nearest 1 percent. 



Illinois Test Procedure SCC – 10 
Effective Date: January 1, 2016 
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Standard Method of Test for 
 
Determining Formwork Pressure of Fresh Self-Consolidating Concrete Using Pressure Transducers1 
 

1. SCOPE 
 
1.1 This method covers the measurement of formwork pressure of fresh self-consolidating concrete (SCC) 

using pressure transducers attached to formwork. 
 
1.2 This is a field test with the intention of measuring formwork pressure during placement of SCC. 
 
1.3 The text of this standard references notes and footnotes that provide explanatory information.  These 

notes shall not be considered as requirements for this standard. 
 
1.4 The values stated in SI units are to be regarded as the standard. 
 
1.5 This standard may involve hazardous materials, operations, and equipment.  This standard does not 

purport to address all of the safety concerns, if any, associated with its use.  It is the responsibility of the 
user of this standard to establish appropriate safety and health practices and determine the applicability 
of regulatory limitations prior to use. 

 

2. REFERENCED DOCUMENTS 
 
2.1 ASTM Standards: 

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

3. SIGNIFICANCE AND USE 
 
3.1 This method is applicable when there is a concern about SCC form pressures that may exceed the rated 

strength of the formwork.  SCC shall be defined by ASTM C 125. 
 
 Note 1— Formwork less than or equal to 3 m (10 ft) tall constructed of commercial forms rated at 

57.5 kPa (1200 psf) or greater may be able to resist the SCC pressures encountered in the field.  
However, the engineer is still responsible for the formwork design. 

 
 
 
 
 
 
 
 
 
1Test method developed by the Illinois Department of Transportation (Original Effective Date: January 1, 2008).  
The test method provided is based on the version submitted to AASHTO by Illinois Department of 
Transportation.  The AASHTO version is similar and is known as AASHTO T 352. 
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4. APPARATUS AND MATERIALS 
 
4.1 Pressure Transducer— a suitable pressure transducer for measuring pressure from SCC.    
 

 
Figure 1—Pressure Transducer 

 
4.2 Data Acquisition System— a suitable data acquisition interface for obtaining pressure readings from 

pressure transducers.   
 
4.3 Bracket— a bracket conforming to the pressure transducer and formwork geometry shall be used for 

attaching the pressure transducer to the formwork.  Figures 2 and 3 show one such bracket system.  
 

 

Figure 2—Bracket for Attaching Pressure Transducer to Formwork 
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Figure 3—Bracket with Pressure Transducer Attached to Formwork 
 
4.4 Portable Hand Drill and Bit— a suitable drill and bit for drilling pressure transducer access holes.  
 
4.5 Baby Powder and Cellophane Wrap— suitable materials for covering the pressure transducer face. 
 
 Note 2— A Vishay Model P3 Strain Indicator and Recorder with Honeywell Model AB/HP pressure 

transducers have been used for measuring pressures from SCC.  The Vishay unit will accommodate four 
pressure transducers, and the required access hole for the Honeywell Model AB/HP pressure transducer 
is 35 mm (1 3/8 in.) in diameter. 

 

5. PROCEDURE 
 
5.1 Prepare access hole for pressure transducer: 
 
5.1.1 Drill an appropriate size access hole through the formwork for the pressure transducer which will allow 

measurement of pressure.   
 
5.2 Mount pressure transducer: 
 
5.2.1 Mount the pressure transducer to the formwork using the bracket system.  The pressure transducer face 

shall extend through a hole drilled in the formwork, and shall align flush with the inside form surface. 
 
5.2.2 The face of the pressure transducer shall be protected with a light dusting of baby powder and a single 

layer of cellophane wrap on top. 
 

Note 3—This technique prevents direct contact of the SCC with the pressure transducer face while 
ensuring measurement of pressure. 
 

5.3 Location of pressure transducers: 
 
5.3.1 Install a minimum of one pressure transducer at or near each point of SCC placement.  The first pressure 

transducer below the point of SCC placement shall be approximately 300 mm (12 in.) above the base of 
the formwork.  Additional pressure transducers shall be installed above the bottom transducer at the 
direction of the formwork design engineer. 
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Note 4— The reason a pressure transducer is installed at or near the point of SCC placement is due to 
the higher formwork pressure at this location. 

 
5.4 Recording pressure and form filling rate: 
 
5.4.1 The pressure shall be observed and recorded periodically to ensure that the pressure remains under the 

rated strength of the formwork during the pour.  The calculation and recording of form filling rate during 
the pour should also be performed periodically to evaluate the pour rate influence.  

 
Note 5— The measured pressure will rise as the formwork is filled with SCC, but will eventually slow 
down and start falling as the SCC begins to gel and stiffen. 

 
Formwork pressure is also a function of the form filling rate.  If the rate is low, the maximum pressure will 
be relatively low.  If the rate is very high, the pressure may approach hydrostatic pressure.  It is cautioned 
that if the form filling rate is significantly increased later in the day, formwork pressure above a pressure 
transducer location will likely be higher than the pressure at the transducer.  In addition, stopping and 
subsequently starting a pour will cause the pressure to fluctuate.  Therefore, it is important to maintain 
relatively constant pour rates through the day. 

   
 

6. REPORT 
 
6.1  The report shall include the following: 
 
6.1.1 The formwork rating by the manufacturer, 
 
6.1.2 The measured pressure at various times during the pour, and 
 
6.1.3 The peak pressure. 
 
6.2 The report should include the form filling rate. 
 

7. KEYWORDS 
 
7.1  Self-consolidating concrete (SCC); formwork pressure; pressure transducer; data acquisition system; 

bracket; form filling rate; measured pressure; hydrostatic pressure. 
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1 SCOPE 

1.1 This procedure covers the determination of surface (free) moisture, absorption, and bulk 
saturated surface-dry specific gravity of lightweight aggregates used for internally curing 
concrete. 

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

2 REFERENCED DOCUMENTS 

2.1 Illinois Test Procedures (ITP): 

• ITP 2, Sampling of Aggregates 

• ITP 84, Specific Gravity and Absorption of Fine Aggregate 

• ITP 248, Reducing Samples of Aggregate to Testing Size 

2.3 AASHTO Standards: 

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

2.4 ASTM Standards: 

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

3 TERMINOLOGY 

3.1 Definitions: 

3.1.1 Absorption – the increase in the mass of aggregate due to water in the pores of the material, 
but not including water adhering to the outside surface of the particles, expressed as a 
percentage of the dry mass.  The aggregate is considered “dry” when it has been maintained 
at an elevated temperature for sufficient time to remove all uncombined water by reaching a 
constant mass. 

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

3.2.1.1 Bulk specific gravity (SSD) – the ratio of the mass in air of a unit volume of aggregate, 
including the mass of water within the voids filled to the extent achieved by submerging in 
water at a stated temperature as directed herein, compared to the weight in air of an equal 
volume of gas-free distilled water at a stated temperature. 
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4 SIGNIFICANCE AND USE 

4.1 Bulk specific gravity is the characteristic generally used for calculation of the volume occupied 
by the aggregate in various mixtures containing aggregate including portland cement 
concrete.  The laboratory design bulk saturated surface-dry specific gravity is based on 
submerging an oven-dry sample in water for 24 hours; on the other hand, the bulk saturated 
surface-dry specific gravity in the field is based on the sample’s in situ absorbed moisture in 
the pre-wetted stockpile. 

4.2 Absorption values are used to calculate the change in the mass of an aggregate due to water 
absorbed in the pore spaces within the constituent particles, compared to the dry condition, 
when it is deemed that the aggregate has been in contact with water long enough to satisfy 
most of the absorption potential.  The laboratory standard for absorption of lightweight 
aggregate is that obtained after submerging oven-dry aggregate for approximately 24 hours in 
water. 

5 APPARATUS 

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

5.2 Sample Container – A solid, non-absorbent, sealable bag or tub with a capacity sufficient to 
hold approximately 2000 grams of lightweight aggregate.  When running Slag products, the 
bucket shall be manufactured of copper. 

5.3 Oven – A ventilated oven of sufficient size and capable of maintaining a uniform temperature 
of 230 ± 9 °F (110 ± 5 °C). 

5.3.1 Alternative Heat Source – In the field, a gas burner, electric hot plate, electric heat lamp, or 
ventilated microwave oven may be used in place of an oven.  Alternative heat sources 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. 

5.4 Scoop, Shovel, or Large Spoon. 

5.5 Sheet of non-absorbent cloth or polyethylene approximately 24 by 24 in. (600 by 600 mm). 

5.6 Disposable Paper Towels – Commercial grade. 

5.7 Oven Pans – Heat resistance pans with capacity sufficient to hold a minimum  
600 grams of lightweight aggregate. 

5.8 Pycnometer – A 0.946 L (1 qt.) glass jar, gasket, and conical pycnometer top.  Typically, a 
canning jar is used. 
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5.9 Optional, Centrifuge – A centrifuge according to AASHTO T 164, Method A, with controls for 
the time of operation and maximum speed. 

5.9.1 Optional, Filter Ring – Felt or paper ring to fit the rim of the centrifuge bowl. 

6 SAMPLING AND PREPARATION OF TEST SPECIMEN 

6.1 Field samples of pre-wetted lightweight aggregate shall be taken according to ITP 2.  Field 
sample size shall be minimum 25 lbs (11 kg). 

6.2 Obtain a test sample of approximately 1500 grams from the field sample by procedures 
described in ITP 248. 

6.3 Protect the sample from moisture loss; the sample shall not be allowed to dry except as 
directed herein. 

6.4 Reduce the test sample into sub-samples of approximately 350 grams each. 

7 FIELD PROCEDURE –ABSORBED MOISTURE (AMfield) & SURFACE MOISTURE (SMfield) 

7.1 Determine the initial mass (Mi) of one sub-sample to the nearest 0.1 gram. 

7.1.1 Dry the sub-sample to a constant weight such that the weight loss between subsequent 
measurements at 15-minute intervals is not more than 0.1 % of the initial mass (Mi). 

After the sub-sample has been dried to constant mass and allowed to cool to 120 °F (50 °C), 
determine the oven-dry mass (MOD) to the nearest 0.1 gram. 

7.1.2 Calculate the total moisture content (TM) content as follows: 

𝑇𝑜𝑡𝑎𝑙 𝑀𝑜𝑖𝑠𝑡𝑢𝑟𝑒, 𝑇𝑀 =  
𝑀𝑖 − 𝑀𝑂𝐷

𝑀𝑂𝐷
× 100 

7.2 Spread a second sub-sample on a flat, nonabsorbent surface exposed to a gentle current 
(e.g., a fan’s lowest setting) of warm air, and stir frequently to assure uniform drying.  No 
mechanical aids shall be used.  Hand-stirring or lifting a nonabsorbent sheet corner-to-corner 
diagonally may be used.  Care shall be exercised not to lose any of the 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.  Continue 
this operation until the sample approaches a free-flowing condition. 

To determine when the material has achieved a surface-dry condition, follow either method 
below: 

(a) Paper Towel Method.  Using paper towels, surface dry the material until the point is just 
reached where the paper towel does not appear to be picking up moisture from the 
surfaces of the fine aggregate particles. 
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(b) Cone Method.  Using a conical mold and tamper according to ITP 84, place the mold 
firmly on a smooth, nonabsorbent surface with the large diameter down.  Place a portion 
of the partially dried material loosely in the mold by filling until overflow occurs.  Hold the 
mold down tightly and lightly tamp the material into the mold with 25 drops of the tamper.  
Each drop should start about 0.2 in. (5mm) above the top surface of the material.  Permit 
the tamper to fall freely under gravity on each drop.  Adjust the starting height to the new 
surface elevation after each drop and distribute the drops evenly over the surface.  After 
the 25th tamp, lift the mold vertically.  If surface moisture is still present, the fine 
aggregate will retain the molded shape.  For lightweight fine aggregate, surface-dry 
condition is reached when at least ¼ of the molded cone shape slumps off.  If the first 
test indicates that surface moisture is not present, it has been dried past the saturated 
surface-dry condition.  In this case, thoroughly remoisten the fine aggregate and permit 
the specimen to stand in a covered container for  
30 minutes.  Then resume the process of drying and testing at frequent intervals for the 
onset of the surface-dry condition. 

Determine the saturated surface-dry mass (MSSD) of the sub-sample to the nearest  
0.1 gram. 

7.2.1 Dry the saturated surface-dry sub-sample to a constant weight such that the weight loss 
between subsequent measurements at 15-minute intervals is not more than 0.1% of the 
saturated surface-dry mass (MSSD). 

After the sub-sample has been dried to constant mass and allowed to cool to 120 °F (50 °C), 
determine the oven-dry mass (𝑀𝑂𝐷

′ ) to the nearest 0.1 gram. 

7.2.2 Calculate the field absorbed moisture content (AMfield) content as follows: 

𝐴𝑏𝑠𝑜𝑟𝑏𝑒𝑑 𝑀𝑜𝑖𝑠𝑡𝑢𝑟𝑒, 𝐴𝑀𝑓𝑖𝑒𝑙𝑑 =  
𝑀𝑆𝑆𝐷 − 𝑀𝑂𝐷

′

𝑀𝑂𝐷
′ × 100 

7.3 Determine the surface moisture content (SM) to the nearest 0.1% as follows: 

𝑆𝑢𝑟𝑓𝑎𝑐𝑒 𝑀𝑜𝑖𝑠𝑡𝑢𝑟𝑒, 𝑆𝑀𝑓𝑖𝑒𝑙𝑑 =  𝑇𝑀 − 𝐴𝑀 

For example, 𝑆𝑀 =  𝑇𝑀 − 𝐴𝑀 = 20.3% − 16.4% = 3.9% 

8 LABORATORY PROCEDURE – SPECIFIC GRAVITY & ABSORBED MOISTURE 
CONTENT (AMlab) 

8.1 Determine the mass of the pycnometer filled with water as follows: 

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

8.1.2 Screw the pycnometer top tightly on the glass jar.  Place a mark on the pycnometer top and 
glass jar to indicate the tightened top’s position.  Always tighten the pycnometer top to this 
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position.  If the pycnometer top is ever able to be tightened beyond the mark on the glass jar, 
re-mark the jar’s top. 

8.1.3 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. 

8.1.4 Wipe off all exterior water on the pycnometer, and then weigh to the nearest 0.1 gram. Record 
the value as M1.  Empty the pycnometer in preparation for 8.2 

8.2 Determine the mass of the pycnometer filled with water and lightweight aggregate as follows: 

8.2.1 Dry one sub-sample in an oven at 230 ± 9 °F (110 ± 5 °C) for 24 ± 1 hours.  After the sub-
sample has been dried and allowed to cool to 120 °F (50 °C) or less, soak the sub-sample in 
water for 24 ± 1 hours at room temperature. 

8.2.2 Decant the water (avoid losing fine material), and according to the methods described in 7.2, 
determine the saturated surface-dry mass (MSSD) of the sub-sample to the nearest 0.1 gram. 

8.2.3 Fill the empty pycnometer with approximately 2 in. (50 mm) of room temperature water. 

8.2.4 Introduce the saturated-surface dry sub-sample into the pycnometer via a funnel, and then fill 
the pycnometer nearly full with water.  Place your thumb over the opening and gently roll and 
shake the pycnometer to remove any air entrapped in the sub-sample. 

8.2.5 Screw on the pycnometer top, and finish filling the pycnometer by pouring water until a bead 
of water appears above the top’s opening. 

8.2.6 Wipe off all exterior water on the pycnometer, and then weigh to the nearest 0.1 gram.  
Record the value as M2. 

8.3 Transfer the sub-sample from the pycnometer to an oven pan of known weight.  Decant the 
excess water (avoid losing fine material), and dry the sub-sample in an oven at 230 ± 9 °F 
(110 ± 5 °C) to a constant weight such that the weight loss between subsequent 
measurements at 15-minute intervals is not more than 0.1% of the saturated surface-dry mass 
(MSSD).  After the sub-sample has been dried to constant mass, determine the oven-dry mass 
(MOD) to the nearest 0.1 gram. 
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8.4 Calculate the specific gravity, based on weight of saturated surface-dry aggregate, and 
laboratory absorbed moisture content as follows: 

𝑆𝑝 𝐺𝑟 (Saturated Surface-Dry) =  
𝑀𝑆𝑆𝐷

𝑀𝑆𝑆𝐷 + 𝑀1 − 𝑀2
 

𝐴𝑀𝑙𝑎𝑏 =  
𝑀𝑆𝑆𝐷 − 𝑀𝑂𝐷

𝑀𝑂𝐷
× 100% 

where M1 = mass of pycnometer filled with water only, g 
  M2 = mass of pycnometer filled with water and sub-sample, g 
  MSSD = mass of SSD lightweight fine aggregate sub-sample, g 
  MOD = mass of oven-dry lightweight fine aggregate sub-sample, g 

9 OPTIONAL PROCEDURE – CENTRIFUGE METHOD FOR LABORATORY ABSORBED 
MOISTURE CONTENT (AMlab) 

9.1 Determine the initial mass (Mi) of one sub-sample to the nearest 0.1 gram. 

9.1.1 Dry the sub-sample according to 7.1.1.  After the sub-sample has been dried to constant mass 
and allowed to cool to 120 °F (50 °C), determine the oven-dry mass (MOD) to the nearest 0.1 
gram. 

9.2 Determine the mass (M1) of a dry centrifuge bowl to the nearest 0.1 gram. 

9.2.1 Evenly place the oven-dry sub-sample into the centrifuge bowl, and determine the combined 
mass (M2) of the sub-sample and centrifuge bowl to the nearest 0.1 gram. 

9.3 Cover the sub-sample with water and let soak for 24 hours at room temperature. 

9.3.1 Decant the water (avoid losing fine material). 

9.4 Place the filter ring around the centrifuge bowl’s edge, and secure the cover in place. 

9.4.1 Start the centrifuge revolving slowly, gradually increasing the speed to 2000 ± 20 rpm, at 
which point maintain that speed for 3 minutes before turning off the centrifuge. 

9.4.2 Determine the combined mass (M3) of the surface-dry sub-sample and centrifuge bowl to the 
nearest 0.1 gram. 
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9.5 Calculate the laboratory absorbed moisture content as follows: 

𝐴𝑀𝑙𝑎𝑏 =  
𝑀3 − 𝑀2

𝑀2 − 𝑀1
× 100% 

where M1 = mass of empty centrifuge, g 
  M2 = mass of centrifuge and oven-dry sub-sample, g 
  M3 = mass of centrifuge and surface-dry sub-sample, g 

10 OPTIONAL PROCEDURE – CENTRIFUGE METHOD FOR FIELD ABSORBED MOISTURE 
CONTENT (AMfield) & SURFACE MOISTURE (SMfield) 

10.1 Obtain a sub-sample representing the pre-wetted condition of the stockpile. 

10.2 Determine the mass (M1) of a dry centrifuge bowl to the nearest 0.1 gram. 

10.2.1 Evenly distribute the sub-sample into the centrifuge bowl, and determine the combined mass 
(M2) of the sub-sample and centrifuge bowl to the nearest 0.1 gram. 

10.3 Place the filter ring around the centrifuge bowl’s rim, and secure the cover in place. 

10.3.1 Start the centrifuge revolving slowly, gradually increasing the speed to 2000 ± 20 rpm, at 
which point maintain that speed for 3 minutes, and then turn off the centrifuge. 

10.3.2 Determine the combined mass (M3) of the surface-dry sub-sample and centrifuge bowl to the 
nearest 0.1 gram. 

10.4 Transfer the surface-dry sub-sample to a container of known mass (M4), and determine the 
combined mass of the sub-sample and container (M5). 

10.4.1 Dry the sub-sample to a constant weight such that the weight loss between subsequent 
measurements at 15-minute intervals is not more than 0.1% of M5. 

After the sub-sample has been dried to constant mass and allowed to cool to 120 °F (50 °C), 
determine the combined mass (M6) of the oven-dry sub-sample and container to the nearest 
0.1 gram. 
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10.5 Calculate the field absorbed moisture content and surface moisture as follows: 

𝐴𝑀𝑓𝑖𝑒𝑙𝑑 =  
(𝑀3 − 𝑀1) − (𝑀6 − 𝑀4)

𝑀6 − 𝑀4
× 100% 

𝑆𝑀𝑓𝑖𝑒𝑙𝑑 =  
(𝑀2 − 𝑀1) − (𝑀5 − 𝑀4)

𝑀5 − 𝑀4
× 100% 

where M1 = mass of empty centrifuge, g 
  M2 = mass of centrifuge and field sub-sample, g 
  M3 = mass of centrifuge and surface-dry sub-sample, g 
  M4 = mass of container, g 
  M5 = mass of container and surface-dry sub-sample, g 
  M6 = mass of container and oven-dry sub-sample, g 

 

11 REPORT 

11.1 Report all masses to the nearest 0.1 gram, specific gravity results to the nearest 0.001 and all 
absorption results to the nearest 0.1 percent. 

All rounding shall be according to ASTM E 29 (Illinois Modified). 
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1.0 SCOPE 
 

This test procedure covers the collection of infrared spectra using Attenuated Total Reflectance-
Fourier Transform Infrared Spectroscopy (ATR-FTIR) including the parameters that shall be used 
to collect the spectra.   The test procedure also covers the methodology to compare the IR spectra 
of two different samples.  The degree of similarity between sample spectra can be measured by 
the correlation value which can be used for Quality Assurance by determining changes in the 
material composition.   

 
1.1 The values stated in SI units are to be regarded as the standard. 
 
1.2 This standard does not purport to address the safety concerns, if any, associated with its use.  It 

is the responsibility of the user of this procedure to establish appropriate safety and health 
practices and determine the applicability of regulatory limitations prior to use. 

 
2.0 METHOD FOR COLLECTING ATR-FTIR SPECTRA 
 

This procedure outlines a general method for obtaining the characteristic infrared spectrum of a 
material. A sample can be analyzed as-is (as received) or as prepared below. The universal Smart 
iTR accessory is an attenuated total reflectance (ATR) accessory which has a diamond crystal 
upon which the sample is deposited.   The infrared spectrum is a result of the absorption of 
infrared light by molecules in the sample.  The absorption is specific to the chemical bonds or 
functional groups that are present in the molecular structure. 

 
2.1 Refer to the FTIR instrument manual for appropriate settings for maximum performance, and 

proper use. 
 
2.2 For each material a minimum of 16 scans should be conducted to acquire the IR spectrum. 
 
2.3 Sample Preparation/Analysis 

 
2.3.1 Prepare the ATR crystal ensuring it is clean and free from any residues. 

 
2.3.2 For liquid samples, place enough sample to completely cover the diamond crystal of the 

ATR accessory. 
 

2.3.3 For paste samples, use a spatula to cover the diamond crystal with enough sample to cover 
the crystal.  To ensure complete contact between the sample and the crystal use the 
pressure anvil, fitted with the cup or flat fitting and rotate the knob clockwise until the slip 
clutch clicks two times. 
 

2.3.4 For powder samples, finely grind the powder using a mortar and pestle or grinder.    Use a 
spatula to put a small mound of the powder on top of the diamond crystal.  To ensure 
complete contact between the sample and crystal use the pressure anvil, fitted with the cup 
or flat fitting and rotate the knob clockwise until the slip clutch clicks two times.     
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2.3.5 For films, place enough film to cover the diamond crystal.  To ensure complete contact 

between the sample and crystal use the pressure anvil fitted with the flat fitting and rotate 
the knob clockwise until the slip clutch clicks two times.   

 
2.3.6 For asphalt, heat sample in a 135°C oven for approximately 30 minutes or until the sample 

is fluid enough to pour.  Use a spatula to transfer enough sample to completely cover the 
diamond crystal.  While acquiring the spectrum, use a spatula to apply gentle pressure to 
the asphalt sample to ensure optimum contact with the diamond crystal.  Apply pressure 
throughout the collection of the IR spectrum.  Enough pressure should be applied to acquire 
the transmittance or absorbance spectrum in accordance with Section 3.1. 
 

2.4 Instrumentation and Materials 
 

2.4.1 Nicolet FTIR spectrometer Model iS50, 6700, or any similar instrument capable of obtaining 
spectrum in the mid-IR region of 600-4000 cm-1 range.  
 

2.4.2 OMNIC Software or any compatible software that allows full operation of the FTIR 
spectrometer. 
 

2.4.3 Instrument software shall either have a performance verification feature to demonstrate 
reliability and suitability or have a Spectrometer Performance Verification (SPV) tool. 
 

2.4.4 Smart iTR or equivalent ATR accessory with diamond crystal 
 

2.4.5 Miscellaneous Laboratory Accessories: Spatula, mortar and pestle, mixer/mill for grinding 
samples to fine particle size, disposable plastic transfer pipets, isopropyl alcohol, mineral 
spirits, oven and Kim wipes. 
 

3.0 SUMMARY OF SPECTRAL COMPARISON PROCEDURE 
 

This procedure outlines a rapid and accurate quality verification of highway materials by 
comparing their ATR-FTIR spectra.  The verification is accomplished by comparison of the IR 
spectra of a verification sample against that of a reference material or previously approved 
sample.  This comparison method uses a basic algorithm to calculate a correlation value based 
on the IR peak positions and peak intensities of the spectra.  This correlation value is a measure 
of the degree of similarity between two spectra.  This procedure can detect any formulation 
changes and detect the presence of any contamination. 
 

3.1 Obtain the IR spectrum of the verification or field sample.  A satisfactory IR spectrum should 
have the major peaks at a transmittance between 5 – 35% or absorbance units between 0.5 – 
1.0. 
 

3.2 In the same collection window, retrieve and open the stored IR spectrum of the reference 
sample.   
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3.3 Both the field sample and the reference sample spectra should be obtained using the same IR 
analysis conditions. 

 
3.4 Highlight both spectra and under the Analyze Menu of the OMNIC software, click on QCheck. 
 
3.5 Record the correlation value between the two spectra.  Compare the correlation value to the 

allowed minimum correlation value to determine the PASS/FAIL status. Software can also be 
used to automatically report as PASS/FAIL if the specification or threshold is included in the 
analysis set up. 

 
3.6 For aqueous solutions, the IR spectrum of water shall be subtracted using the OMNIC 

Subtraction Processing Feature. 
 

3.6.1 Highlight both the sample and water spectra and under the Process Menu, click on Subtract.  
(Check for the proper setting.  The order of subtraction should be sample spectrum minus 
water spectrum).  The OMNIC software will automatically determine the subtraction factor to 
best eliminate water peaks from the sample spectrum. 

 
3.6.2 The two main water peaks are at wavelengths 3300 cm-1 and 1640 cm-1. 

 
3.6.3 Manual adjustments can be made to the subtraction factor to eliminate as much of the water 

peaks as possible without subtracting important components from the sample spectrum.  
 

3.6.4 Repeat steps 3.4 and 3.5 to obtain the correlation value between the subtracted spectrum of 
the sample and the reference sample spectrum.   

 
4.0 PERFORMING A VERIFICATION CHECK ON FIELD SAMPLES 

 
For the analysis of most materials, a correlation value ≥ 0.85 is generally considered acceptable 
to confirm similarity with the reference material. Many variables can affect this value.  For 
example, the signal strength of the sample’s spectrum is critical.  Dilute samples will have a 
weak signal, which will likely reduce the correlation value.  Additionally, environmental factors, 
sample handling, material contamination, and instrument conditions can contribute to variability. 
 

4.1  GUIDANCE FOR LOW CORRELATION VALUES 
 
 4.1.1  If a correlation value below 0.85 is obtained, repeat the analysis after re-preparing the 
sample.  This may involve cleaning the ATR crystal, checking sample placement, and ensuring 
that the sample is uniformly covering the crystal surface. 
 
 4.1.2  For water-based samples, it may be necessary to dehydrate the sample to isolate the 
residual material, minimizing interference from water peaks in the IR spectrum. 
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5.0 SYSTEM PERFORMANCE VERIFICATION (SPV) 

 
Regular internal verification of the system’s performance is essential to confirm the instrument’s 
reliability and suitability for analysis 
 

 
 
5.1  OBJECTIVE OF SYSTEM PERFORMANCE VERIFICATION 

 
5.1.1  SPV ensures that the FTIR is functioning correctly, providing reproducible and accurate 
spectra over time.  Regular SPV builds confidence in the instrument’s data quality. 
 
5.1.2  Perform SPV at regular intervals or following any significant maintenance or repair 
activities on the instrument.   
 
5.1.3  SPV should be conducted using a known reference standard that produces a consistent 
and well-defined spectrum.   
 
5.1.4  Compare the obtained spectrum with the reference standard to verify the instrument 
meets all performance specifications.   
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ILLINOIS TEST PROCEDURE 701 

 
RIDE QUALITY TESTING USING THE  

INTERNATIONAL ROUGHNESS INDEX 
 

Effective Date: January 1, 2021 
Revised Date: December 1, 2022 

 
 

1 SCOPE 
 

1.1 This procedure covers the determination of ride quality using the International 
Roughness Index (IRI) for both hot-mix asphalt (HMA) and Portland cement concrete 
(PCC) pavements. 
 

1.2 The values stated are in U.S. Customary units and are to be regarded as the standard. 
 

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

2 REFERENCED DOCUMENTS 
 

2.1 AASHTO Standards: 

• M 328, Standard Specification for Inertial Profiler 

• R 43, Standard Practice for Quantifying Roughness of Pavements 

• R 54, Standard Practice for Accepting Pavement Ride Quality When 

Measured Using Inertial Profiling Systems 

• R 56, Standard Practice for Certification of Inertial Profiling Systems 

• R 57, Standard Practice for Operating Inertial Profiling Systems 

 

2.2 ASTM Standard: 

• E 2560, Standard Specification for Data Format for Pavement Profile 
 

3 TERMINOLOGY 
 

3.1 Definitions: 
 

3.1.1 International Roughness Index (IRI).  A statistic that summarizes the roughness 
qualities impacting vehicle response based on the Golden-Car vehicle model at a 
standard simulation speed of 49.7 mph (80 km/h). 
 

3.1.2 Mean Roughness Index (MRI).  A number calculated by averaging the IRI values from 
the two wheel path profiles. 

 

3.1.3 Areas of Localized Roughness (ALR).  Short sections of roadway that contribute 
disproportionately to the overall roughness index value. 
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4 SIGNIFICANCE AND USE 
 

4.1 This test procedure outlines standard procedures for using inertial profilers to measure 
longitudinal profiles and calculate IRI for pavement surfaces to help produce consistent 
reporting of IRI for Quality Control / Quality Assurance (QC/QA) determinations. 
 

4.2 This test procedure outlines standard procedures for using a 16 ft (5 m) straightedge to 
identify surface variations in the wheel tracks of new pavement surfaces that meet the 
criteria of miscellaneous pavement. 
 

5 EQUIPMENT 
 

5.1 Inertial Profiling System – The inertial profiling system (IPS) shall consist of a height 
sensor, an accelerometer, a distance sensor, and an operator according to AASHTO 
M 328. 

 

5.1.1 The IPS shall be verified on an annual basis at the Illinois Department of 
Transportation Profile Equipment Verification (PEV) Program.  The IPS components 
shall display the decal to verify it has been tested.  Documentation indicating the 
successful completion of the PEV Program can be found on the Department’s website 
at the following address: http://www.idot.illinois.gov/transportation-
system/research/index.  Any questions about the verification of an IPS can be directed 
to the Engineer of Pavement Technology in the Office of Planning and Programming, 
Bureau of Research. 

 

5.1.2 If any subsystem has been replaced/upgraded as detailed in AASHTO M 328, the IPS 
needs to be re-verified by the PEV Program. 

 

5.2 16 ft (5 m) Straightedge – The 16 ft (5 m) straightedge shall consist of a metal I-beam 
mounted on two wheels spaced 16 ft (5 m) between the axles.  Scratcher bolts, which 
can be easily and accurately adjusted, shall be set at the 1/4, 1/2, and 3/4 points 
between the axles.  A handle suitable for pushing and guiding shall be attached to the 
straightedge. 

 

6 CALIBRATION 
 

6.1 IPS: 
 

6.1.1 The cold tire air pressure shall be checked daily and maintained according to 
manufacturer’s recommendations. 

 

6.1.2 The system shall be calibrated on a daily basis according to manufacturer’s 
recommendations and AASHTO R 57.  At a minimum, the following calibration tests 
shall be completed:  block test, distance factor calibration, accelerometer calibration, 
and the bounce test. 

 

6.2 16 ft (5 m) straightedge: 
 

6.2.1 The scratcher bolts shall be checked prior to testing each day to ensure that each bolt 
is set to the proper height. 
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7 PROCEDURE 
 

7.1 High-Speed and Low-Speed Pavements – The following procedure shall be used for 
both high-speed and low-speed pavements. 

 

7.1.1 The IPS shall make three passes in the direction of traffic in a manner that measures 
both the left and right wheel track of each lane according to AASHTO R 57. 
 

7.1.2 The collection shall be coordinated with the Department’s IPS to ensure that quality 
assurance testing is completed in a timely fashion and the same sections and lengths 
are tested.  See attached figures to determine data collection limits and requirements. 

 

7.2 Miscellaneous Pavement – The completed surface course shall be tested for 
smoothness in both wheel tracks with a 16 ft (5 m) straightedge.  Surface variations of 
the miscellaneous pavement shall not exceed 5/16 in. (8 mm). 

 

8 DATA PROCESSING 
 

8.1 High-Speed – Data collected on high-speed pavements shall be processed according 
to the following. 

 

8.1.1 IRI – The raw data from the collection of the longitudinal profile shall be processed for 
the IRI calculation according to AASHTO R 43. 
 

8.1.2 MRI – The MRI for each sublot shall be calculated for analysis and comparison to the 
quality assurance testing completed by the Department.  The three tests for each 
section shall be averaged for assessments and comparison to quality assurance 
testing.  See Illinois Test Procedure 703 for the MRI Analysis procedures. 

 

8.1.3 ALR – Each pass shall be analyzed for ALR, 150 in./mi. over 25 ft for high-speed 
mainline pavement and 200 in./mi. for low-speed mainline pavement.  See Illinois Test 
Procedure 703 for processing data in ProVAL. 

 

8.2 Low-Speed Pavements – Data collected shall be processed for a straightedge 
simulation according to Illinois Test Procedure 704. 

 

8.3 Miscellaneous Pavements – No data analysis is required for testing conducted by the 
16 ft (5 m) straightedge in accordance with Illinois Test Procedure 702. 
 

9 ANALYSIS 
 

9.1 High-Speed Pavements – Data and files for high-speed pavements shall be prepared 
according to the following. 

 

9.1.1 The data shall be returned to the Department in an electronic format that can be used 
in ProVAL software.  Acceptable file formats are as follows:  

• ERD file format 

• PPF file format 
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9.1.2 A file shall be generated for each pass of the IPS.  The file shall include the following 
information:  contract number, date and time of testing, beginning and ending station, 
lane tested (e.g., driving, passing, etc.), wheel track tested (if operating a low-speed 
IPS with the ability to collect only one wheel track at a time), direction of testing, and 
the operator name(s). 

 

9.1.3 All files shall be sent to Illinois Department of Transportation Bureau of Research for 
analysis and calculation of assessments by email within two days of testing being 
completed.  DOT.BR.Smoothness.Testing@illinois.gov   

 

9.1.4 A report with ALR will be returned to the Engineer and corrective work shall be 
coordinated. 

 

9.2 Low-Speed Pavements – Data for low-speed pavements shall be prepared according 
to the following. 
 

9.2.1 The results shall be returned to the Department in an electronic format that can be 
used in ProVAL software.  Acceptable file formats are as follows:  

• ERD file format 

• PPF file format 
 

9.2.2 A file shall be generated for each pass of the IPS.  The file shall include the following 
information:  contract number, date and time of testing, beginning and ending station, 
lane tested (e.g., driving, passing, etc.), wheel track tested (if operating a low-speed 
IPS with the ability to collect only one wheel track at a time), direction of testing, and 
the operator name(s). 
 

9.2.3 All files shall be sent to Illinois Department of Transportation Bureau of Research for 
analysis and calculation of assessments by email within two days of the testing being 
completed.  DOT.BR.Smoothness.Testing@illinois.gov 
 

9.2.4 Reports will be generated from Illinois Test Procedure 704 and surface variations will 
be marked by the Engineer. 

 

9.3 Miscellaneous Pavement – Surface variations will be marked by the Engineer. 
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ILLINOIS TEST PROCEDURE 702 

 
RIDE QUALITING TESTING USING A STRAIGHT EDGE 

 
Effective Date: January 1, 2021 

 
 

1 SCOPE 
 

1.1 This procedure covers locating pavement surface deficiencies using a 16 ft (5 m) 
straightedge.  This method is used on both hot-mix asphalt (HMA) and Portland 
cement concrete (PCC) surfaces. 
 

1.2 The values stated are in U.S. Customary units and are to be regarded at the standard. 
 

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

2 REFERENCED DOCUMENTS 
 

2.1 AASHTO Standards: 

• R 54, Accepting Pavement Ride Quality When Measured Using Inertial 

Profiling Systems 

 

3 TERMINOLOGY 
 

3.1 Definitions: 
 

3.1.1 Miscellaneous Pavement – pavement that cannot readily be tested by an inertial 
profiler or having conditions beyond the control of the contractor preclude the 
achievement of smoothness levels typically achievable with mainline pavement 
construction.   

 

4 SIGNIFICANCE AND USE 
 

4.1 This test procedure outlines standard procedures for using a 16 ft (5 m) straightedge to 
identify surface variations in the wheel paths of new pavement surfaces. 
 

5 EQUIPMENT 
 

5.1 16 ft (5 m) Straightedge – The 16 ft (5 m) straightedge shall consist of a metal beam 
mounted on two wheels spaced 16 ft (5 m) between the axles.  Scratcher bolts, which 
can be easily and accurately adjusted, shall be set at the 1/4, 1/2, and 3/4 points 
between the axles.  A handle suitable for pushing and guiding shall be attached to the 
straightedge.  
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6 CALIBRATION 
 

6.1 The scratcher bolts shall be checked prior to testing each day to ensure that each bolt 
is set to the proper height. 

 

7 PROCEDURE 
 

7.1 The completed surface course shall be tested for smoothness in both wheel paths with 
a 16 ft (5 m) straightedge.  Surface variations of the miscellaneous pavement shall not 
exceed 5/16 in. (8 mm).  This testing shall be conducted in the presence of the 
Engineer. 

 

8 REPORTING 
 

8.1 Surface variations will be marked by the Engineer. 
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ILLINOIS TEST PROCEDURE 703 
 

MEAN ROUGHNESS INDEX (MRI) ANALYSIS IN PROVAL 
 

Effective Date: January 1, 2021 
Revised Date: December 1, 2022 

 
1. SCOPE 

 
1.1. This test procedure covers the process to calculate the Mean Roughness Index 

of a pavement surface by applying the International Roughness Index algorithm 
to the collected pavement profiles. 
 

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

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

2. TERMINOLOGY 
 

2.1. ProVAL: Profile Viewing and Analysis Software is free software that was created 
under the direction of FHWA and TPF-5(063).  https://www.roadprofile.com/ 
 

2.2. International Roughness Index (IRI): A statistic that summarizes the roughness 
qualities impacting vehicle response based on the Golden-Car vehicle model at a 
standard simulation speed of 49.7 mph (80 km/h). 

 
2.3. Mean Roughness Index (MRI): A number calculated by averaging the IRI values 

from the two wheelpath profiles. 
 

2.4. Areas of Localized Roughness (ALR): Short sections of roadway that contribute 
disproportionately to the overall roughness index value. 
 

3. SIGNIFICANCE AND USE 
 

3.1. This procedure shall be used to determine the MRI of a pavement surface. 
 

4. PROCEDURE 
 

4.1. File Creation 
 

4.1.1. Open ProVAL on your computer. Verify that you have the latest version installed. 
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4.1.2. Create a new project. 
 

 
 

4.1.3. Save the project file with the following naming convention:  XXXXX-DD-L 
 

 
 

4.1.3.1. XXXXX – Contract Number 
 

4.1.3.2. DD - Direction (EB, WB, NB, SB) 
 

4.1.3.3. L - Lane Number (1 – outermost lane, 2, 3,…) 
 

4.1.4. Add the files that are to be analyzed. 
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4.1.4.1. Click on “Add Files”. 
 

 
 

4.2. Project Information Verification 
 

4.2.1. Verify the “Basic” project information under the “Editor” module. 
 

 
 

4.2.1.1. Verify the sample interval.  (0.98 to 1.0 inches) 
 

4.2.1.2. Verify the length. (Paved length, Contract Length,…) 
 

4.2.1.3. Verify the trace appears in the correct location on the map. 
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4.2.2. Check and verify any events stored in the file. 

 

 
 

4.2.2.1. Add events if needed. (e.g. Begin low-speed, begin high-speed, begin project, 
etc.) 
 

4.2.2.2. Remove events if needed. 
 

4.2.3. Check and verify any sections. 
 

 
 

4.2.3.1. Add omissions to reduce file to only segments subject to MRI analysis, making 
sure the field “Type” is marked as “Leave-out” for each omission. 
 

4.2.3.2. Edit omissions as necessary. 
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4.2.4. Verify the data in the “Information” section. 
 

 
 

4.2.4.1. Speed Unit - mph 
 

4.2.4.2. Temperature - Fº 
 

4.2.4.3. Pavement Surface Type – HMA or PCC 
 

4.2.4.4. Climatic Conditions 
 

4.2.4.5. Profiler Type – lightweight, high-speed, etc. 
 

4.2.4.6. Sensor locations – left, center, right 
 

4.2.5. Click the “Save” button. 
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4.3. Mean Roughness Index Analysis. 
 

4.3.1. Select “Ride Quality” of the “Analysis” menu. 
 

 
 

4.3.1.1. Change the “Analysis Type” to “Fixed Interval”. 
 

4.3.1.2. Change the “Ride Quality Index” to “MRI”. 
 

4.3.1.3. Change the Threshold to 75.0 in./mi. 
 

4.3.1.4. “Segment Length” shall be equal to 528.0 ft. 
 

4.3.1.5. Select the profiles to be analyzed. 
 

4.3.1.6. Ensure that the “250mm Filter” is applied. 
 

4.3.2. Click the “Analyze” button. 
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4.3.3. Review the results. 
 

4.4. Areas of Localized Roughness Analysis 
 

4.4.1. Determine the Areas of Localized Roughness 
 

 
 

4.4.1.1. Change the “Analysis Type” to “Continuous”. 
 

4.4.1.2. Change the “Ride Quality Index” to “MRI”. 
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4.4.1.2.1. Change the Threshold to 200.0 in./mi. 

 
4.4.1.3. “Segment Length” shall be equal to 25.0 ft. 

 
4.4.1.4. Select the profile(s) to be analyzed. 

 
4.4.1.5. Ensure that the “250mm Filter” is applied. 

 
4.4.2. Click the “Analyze” button. 

 
5. REPORT 

 
5.1. Click on the “Report” button. 

 
5.2. Create a “Detailed Text Report” for inclusion into the assessment worksheet. 

 

 
 

5.3. Save the file and close ProVAL. 
 
 
Note:  Reports shall be generated for the MRI analysis in Section 4.3 and the Areas of Localized 
Roughness Analysis in Section 4.4.  These reports need to be generated after the analysis is 
complete for each module before moving on to the next. 
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ILLINOIS TEST PROCEDURE 704 
 

Rolling Straightedge Simulation in ProVAL 
 

Effective Date: January 1, 2021 
Revised Date: December 1, 2022 

 
1. SCOPE 

 
1.1. This test procedure covers the process to bumps of a pavement surface by 

applying a computer simulation of a 16 ft (5 m) straightedge on the collected 
pavement profiles. 
 

1.2. The values stated in US Customary units are to be regarded as the standard. 
 

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

2. TERMINOLOGY 
 

2.1. ProVAL: Profile Viewing and Analysis Software is free software that was created 
under the direction of FHWA and TPF-5(063).  https://www.roadprofile.com/ 
 

3. SIGNIFICANCE AND USE 
 

3.1. This procedure will be used to determine bumps of a pavement surface. 
 

4. PROCEDURE 
 

4.1. File Creation 
 

4.1.1. Open ProVAL on your computer. Verify that you have the latest version installed. 
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4.1.2. Create a new project. 

 

 
4.1.3. Save the project file with the following naming convention:  XXXXX-DD-L 

 

 
 

4.1.3.1. XXXXX - Contract Number 

 
4.1.3.2. DD - Direction (EB, WB, NB, SB) 

 
4.1.3.3. L - Lane Number (1 – outermost lane, 2, 3,…) 

 
4.1.3.4. Add the files that are to be analyzed.  Click on “Add Files”. 
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4.2. Project Information Verification 

 
4.2.1. Verify the “Basic” project information under the “Editor” module. 

 

 
 

4.2.1.1. Verify the sample interval.  (0.90 – 1.0 inches) 

 
4.2.1.2. Verify the length. (Paved length, Contract Length….) 

 
4.2.1.3. Verify the trace appears in the correct location on the map. 
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4.2.2. Check and verify any events stored in the file. 

 

 
 

4.2.2.1. Add events if needed.  (e.g. Begin low-speed, begin high-speed, begin project, 

etc.) 

 
4.2.2.2. Remove events if needed. 

 
4.2.3. Check and verify any sections. 

 

 
 

4.2.3.1. Add omissions to reduce file to include only segments subject to straight edge 

testing, making sure the field “Type” is marked as “Leave-out” for each omission. 
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4.2.3.2. Edit omissions as necessary. 

 
 

4.2.4. Verify the data in the “Info” section. 

 

 
 

4.2.4.1. Speed Units - mph 

 
4.2.4.2. Temperature Units - F° 

 
4.2.4.3. Pavement Surface Tpye (HMA or PCC) 

 
4.2.4.4. Climatic Conditions 

 
4.2.4.5. Profiler Type (lightweight, high-speed, etc.) 

 
4.2.4.6. Sensor locations (left, center, right) 
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4.3. Rolling Straightedge Analysis 

 
4.3.1. Click on the “Analysis” button and select “Rolling Straightedge”. 

 

 
Note:  After rolling straightedge is selected the Analysis icon will change to look 
the screen above. 
 

4.3.2. Change the analysis to Rolling Straight Edge. 

 
4.3.3. Change the Straightedge Length (ft) to 16.00. 

 
4.3.4. Change the Deviation Threshold (in.) to 0.313 (5/16”). 

 
4.3.5. Select the profiles that you want to analyze. 

 
4.3.6. Change the filter to “None” 

 
4.3.7. Click the “Analyze” button to perform the analysis. 

 
4.3.8. Review the data (graphs and tables).  Each wheelpath will be a separate drop 

down in the Results Table.  The results table shows segments not conforming to 

the specification and will require additional corrections. 
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5. Report 

 
5.1. Click on the “Report” button. 

 
Select the Text option under “Detailed Reports” and the folder to save the file. 

 
 

5.2. Click on the “Create” button. 

 
5.3. Click on the “Open File” button to view the file (if necessary). 

 
5.3.1. Close the PDF. 

 
5.4. Click on the “Save” button to save the ProVAL file. 

 
5.5. Close the program. 
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A. Scope 
 

Quality Control Plans for  Hot-Mix Asphalt (HMA) and Portland Cement Concrete 
(PCC) contracts normally require incoming aggregate to be checked for gradation 
compliance before use in HMA and PCC plants. Aggregate is produced to tight 
gradation bands at the source but will degrade during handling and shipment. 

 
 
B. Purpose 
 

Establish a procedure to modify aggregate source gradation bands to develop mix 
plant gradation bands for use in checking gradation compliance on incoming 
aggregate at mix plants. The mix plant gradation bands will also be used in checking 
gradation compliance for required stockpile gradation tests at the mix plant. 

 
 
C. Aggregate Source Gradation Bands 
 

The Contractor shall obtain certified aggregate gradation bands (including master 
band, if required) from the aggregate source for all certified aggregates prior to any 
shipment of material to a mix plant. Natural sand gradation bands shall be obtained 
from the appropriate District Materials Engineer. 

 
 
D. General Procedure 
 

The Contractor may modify the aggregate source gradation bands according to the 
following procedures, if necessary, to check incoming aggregate for gradation 
compliance at the mix plant. If not modified, the aggregate source gradation bands 
shall be considered the mix plant gradation bands when checking incoming aggregate. 
 
1. Coarse Aggregate—The Contractor may shift the aggregate source master band 

a maximum of three percent (3%) upwards to establish a Mix Plant Master Band 
for each coarse aggregate used. All other aggregate source gradation bands, 
except for the top sieve and bottom sieve bands in the gradation specification, may 
also be shifted upward a maximum of three percent (3%). The top sieve and bottom 
sieve bands shall not be changed, except as follows: 

 
 At PCC plants, the Contractor may increase the specification limit for the 

minus No. 200 (75-µm) Illinois Modified AASHTO T 11 sieve material 
upwards one half percent (0.5%) if the No. 200 (75-µm) material consists 
of dust from fracture, or degradation from abrasion and attrition, during 
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stockpiling and handling (reference Article 1004.01[b] of the Department's 
Standard Specifications for Road and Bridge Construction). 

 
2. Manufactured Sand—All aggregate source gradation bands, except the top 

sieve and bottom sieve bands in the gradation specification, for each certified 
manufactured sand may be shifted upwards a maximum of three percent (3%). 
The top sieve and bottom sieve bands shall not be changed. 

 
3. Natural Sand—The gradation bands obtained from the Department for each 

natural sand shall not be changed. 
 
 
E. Department Approval 
 

All aggregate source gradation bands and mix plant gradation bands must be sent to 
the District Materials Engineer for approval prior to any shipment of aggregate to the 
mix plant. Once approved, the mix plant gradation bands shall not be changed without 
approval of the District Materials Engineer. 
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7.0 QUALITY CONTROL (QC) MANAGER / AGGREGATE TECHNICIAN / 
 MIXTURE AGGREGATE TECHNICIAN / IDOT AGGREGATE INSPECTOR /  
 GRADATION TECHNICIAN RESPONSIBILITIES 
 

The Quality Control (QC) Manager, Aggregate Technician, Mixture Aggregate 
Technician, IDOT Aggregate Inspector, and the Gradation Technician have 
specific responsibilities under the Aggregate Gradation Control System.  Many of 
these responsibilities are similar, including gradation sampling/testing and visual 
inspection of production.  Several are limited to the QC Manager, the Aggregate 
Technician, or the IDOT Aggregate Inspector.  It should be noted that only the 
Aggregate Technician may also be the QC Manager. 
 
The following table denotes the responsibilities and the person responsible. 
 

 QC 
Manager 

Aggregate 
Technician 

Mixture 
Aggregate 
Technician 

IDOT 
Aggregate 
Inspector 

Gradation 
Technician 

▪ Knowledge 
of Specs 

X X  X  

▪ Quality 
Sampling 

   X  

▪ Visual 
Inspection 

X X  X  

▪ Gradation 
Sampling 

X X X X  

▪ Gradation 
Testing 

X 
 

X X X 
X 

Note 1 

▪ Plant Diary X X X   

▪ Aggregate 
Certification 

X     

▪ Safety X X X X X 
Note 1: Only under direct supervision of Aggregate Technician or Mixture Aggregate 

Technician 

 
Each responsibility is discussed below. 
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7.1 Knowledge of Current Specifications.  The QC Manager, the Aggregate 
Technician, and the IDOT Aggregate Inspector must maintain up-to-date 
knowledge of the specifications that apply to the aggregate products currently 
being produced at the Source.  The Aggregate Technician shall have available at 
the Source a copy of the current Standard Specification, any applicable 
supplemental specifications, and the Manual of Test Procedures for Materials.  All 
four individuals shall be aware of any special provisions which change current 
aggregate specifications.  This applies to both quality and gradation specifications.  
A copy of the current Standard Specifications, Sections 1003 and 1004, and the 
supplemental specifications to Sections 1003 and 1004 are located in the 
Appendix. 

 
7.2 Quality Sampling / Testing.  Aggregate quality sampling shall be completed 

according to the Department’s current Policy Memorandum, “Aggregate Gradation 
Control System (AGCS)”.  The IDOT Aggregate Inspector shall sample any 
certified stockpile at the frequency designated in the Manual for Aggregate 
Inspection.  All quality samples are sent to the Central Bureau of Materials for 
testing.  Any certified stockpile must meet the designated quality before shipment.  
Willful shipment of out-of-specification material shall be handled according to 
Section 11.2 of the Department’s current Policy Memorandum, “Aggregate 
Gradation Control System (AGCS)”. 
 

 Although the Aggregate Technician may not be sampling and will not be testing for 
quality, they will be notified when sampling occurs and may witness the sampling.  
The Aggregate Technician should obtain and maintain quality information on 
specific ledges, production methods, and the certified stockpiles.  Shipment of 
approved material remains the responsibility of the Source. 

 
7.3 Visual Inspection.  The responsibility of visually inspecting an aggregate Source’s 

process on a frequent basis falls on the Aggregate Technician, and the IDOT 
Aggregate Inspector.  Visual inspection can be defined as observing the 
processing or production area, the stockpiling methods, and the loading/handling 
operation, as well as the condition of the aggregate in the flow stream or stockpiles. 

 
7.3.1 For the Aggregate Technician, visual inspections shall be a daily occurrence—

several (three or more) inspections spread uniformly through-out the production 
day—while producing certified aggregate.  Visual inspections by the IDOT 
Aggregate Inspector may be at a reduced frequency.  Most Aggregate/Inspectors 
will establish an inspection route when they enter the Source.  As an example, the 
inspection route will take them past the ledge face to verify from where the raw 
feed is coming.  This also allows for visual examination of the face for 
contamination or the intrusion of poor quality material into the ledge. 
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The production plant, from the primary crusher to the final screening/log washing, 
is visited next.  This stop verifies that the correct production method is being used 
to produce the required quality and gradation.  Problems with equipment, such as 
screen cloth, etc., can be observed and corrected. 
 
Finally, the stockpiling/load-out area can be observed.  Segregation, degradation, 
or contamination can be readily identified and proper steps taken to eliminate the 
problems. 

 
7.3.2 This quick type of inspection helps the Aggregate Technician/ Inspector “keep a 

handle on” the aggregate being produced.  It does not take away from actual 
testing of the aggregate but enhances the inspection to ensure quality aggregate. 

 
 Remember, it is an Aggregate Inspector’s responsibility to observe the overall 

aggregate operation to detect segregation, degradation, and contamination that is 
detrimental to the quality of the aggregate product.  These observations should be 
communicated immediately to the QC Manager for corrective action if necessary. 

 
7.4 Gradation Sampling.  Quality or gradation sampling involves taking a small, 

representative portion of a finished product for quality/gradation control or 
compliance testing.  The word “representative” is perhaps the most important word 
in that definition, especially in conjunction with gradation testing.  It is imperative 
that the sample accurately represents the material being produced.  Inaccurate 
samples can lead to acceptable material being rejected or to non-acceptable 
material being used.  In either case, non-representative sampling often results in 
higher construction/maintenance costs. 

 
7.4.1 Under the Aggregate Gradation Control System, the Aggregate Technician, the 

Mixture Aggregate Technician, and the IDOT Aggregate Inspector must know how 
to correctly sample aggregate for gradation testing.  The Aggregate 
Technician/Mixture Aggregate Technician will have to sample at a specified 
frequency from both production and stockpiles.  They may choose one of the 
approved production sampling methods described in Illinois Modified AASHTO        
R 90.  The stockpile sampling method is the only method allowed for sampling a 
stockpile. 

 
 The IDOT Aggregate Inspector will sample on a very infrequent basis.  Most of the 

IDOT monitor samples will be split samples taken and split by the Aggregate 
Technician/Mixture Aggregate Technician. However, the IDOT Aggregate 
Inspector may take a sample at any time under the program. 
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7.4.2 The frequency of sampling for the Aggregate Technician/Mixture Aggregate 
Technician, and the IDOT Aggregate Inspector is covered in the Department’s 
current Policy Memorandum, “Aggregate Gradation Control System (AGCS)”.  The 
high number of samples required, especially by the Aggregate Technician/Mixture 
Aggregate Technician, makes it imperative that the technician/ inspector takes the 
time and has the knowledge to accurately sample for gradation testing.  The overall 
program relies on accurate results to supply in-gradation aggregate to IDOT 
construction projects. 

 
7.5 Gradation Testing.  Illinois Modified AASHTO T 11 / Illinois Modified AASHTO     

T 27 describe the correct and acceptable method to run a gradation test.  As with 
gradation sampling, inaccurate results hurt both the aggregate producer as well as 
IDOT.  It is therefore the responsibility of the Aggregate Technician, the Mixture 
Aggregate Technician, the Gradation Technician, and the IDOT Aggregate 
Inspector to correctly run the gradation test.   

 
7.6 Plant Diary.  The Aggregate Technician is required to maintain a plant diary when 

producing under the program.  This diary shall detail samples taken, pass/fail 
results, corrective action, plant/ledge changes, etc., daily.  The diary must be kept 
at the Source for periodic checking by the IDOT Aggregate Inspector. See 
Example on the following page. 

 
 The IDOT Aggregate Inspector is required to keep a personal diary on his daily 

inspection trips.  Much of the same information required for the Aggregate 
Technician diary is noted by the IDOT Aggregate Inspector. 

 
7.7 Aggregate Certification.  The previous discussions on numerous individual 

responsibilities focus attention on the QC Manager’s / Aggregate Technician’s / 
IDOT Aggregate Inspector’s overall responsibilities.  The Source’s QC Manager 
has the overall responsibility of certifying that material being placed on the certified 
stockpile is produced under and conforms to the Aggregate Gradation Control 
System.  The production or quarry supervisor, if not the QC Manager, also 
assumes some of the responsibility for assuring that in-specification material is 
being made and shipped to IDOT projects. 

 
 The IDOT Aggregate Inspector, through his monitoring activities (sampling/ 

testing, visual inspection, etc.), must verify the continued compliance to the 
Aggregate Gradation Control System.  Any lack of compliance, as noted by the 
IDOT Aggregate Inspector, will be grounds for Source decertification under the 
program and shall be communicated to the QC Manager as expediently as 
possible for correction. 
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7.8 Safety.  It is the responsibility of the QC Manager, the Aggregate Technician, the 
Mixture Aggregate Technician, the IDOT Aggregate Inspector, and the Gradation 
Technician to perform their respective duties in a safe manner.  To assure that this 
condition is met, the QC Manager, the Aggregate Technician, the Mixture 
Aggregate Technician, and the IDOT Aggregate Inspector should be familiar with 
any and all safety regulations in force.  Great care should be taken when sampling 
around moving equipment, e.g., conveyor belts, screen decks, hopper grates, etc.  
Due to poor visibility and large truck/equipment traffic, caution should also be used 
when driving around the plants and stockpiles. 

 
The QC Manager, the Aggregate Technician, the Mixture Aggregate Technician, 
and the IDOT Aggregate Inspector must have a knowledge of applicable Mine 
Safety and Health Administration (MSHA) regulations.  The IDOT Aggregate 
Inspector is also regulated by Departmental policies covered in the “Employee 
Safety Code” handbook. 
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EXAMPLE 
 

Company Name: _______________________________ 
 

Aggregate Technician Plant Diary 
 

Date:  

Plant Name:  

Weather:  

Ledge & Production 
Method: 

 

Material Being Produced:  

 

VISUAL INSPECTION: 1ST VISIT 2ND VISIT 3RD VISIT ADDITIONAL VISITS 

Time:     

Stockpile/Loadout:     

 Degradation YES/NO YES/NO YES/NO YES/NO 

 Segregation YES/NO YES/NO YES/NO YES/NO 

 Contamination YES/NO YES/NO YES/NO YES/NO 

Plant:     

Pit Area:     

Graph(s):     

Samples Taken:     

 Production     

     

     

 Loadout:     

     

     

 Resample:     

     

     

SIGNATURE:     

 

Problems: 
(Initials/Time) 

 

 

 

Action Taken: 
(Initials/Time) 

 

 

 

Comments:  
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9.0 AGGREGATE PRODUCER CONTROL CHART PROCEDURE 
 
 Gradation control charts provide an effective way to monitor the aggregate production 

process and can present a graphical record of aggregate gradation during continuous 
production and stockpiling. Specific changes or gradual trends in a product's gradation 
can be readily identified before major trouble occurs. Other benefits that may also be 
realized by using control charts include but are not limited to: 
 
• Decreased product variability 
 
• Established production capabilities 
 
• Permanent record of gradation quality 
 
• Increased sense of "quality awareness" at the Source 
 

 For these reasons, an Aggregate Producer Control Chart Procedure is an important 
requirement in the Gradation Control Program at certified aggregate Sources in Illinois. 

 
 Under the Illinois Aggregate Producer Control Chart Procedure, all gradation test results 

(percent passing) for each required gradation/production point tested shall be recorded 
on a control chart within one working day of sampling. The control chart/s for any 
gradation in the program must therefore have each required sieve represented on the 
chart.  

 
 The gradation control charts are to be readily accessible at the Source and/or approved 

laboratory and available for inspection upon request by the IDOT Aggregate Inspector or 
a representative of the Department. Computer-maintained charts shall be printed and 
displayed once per week or at the request of the Department. Control charts are the 
property of the Department and shall not be removed or altered in any manner. The 
Aggregate Inspector shall check the control charts on a regular basis. 

 
 The “Illinois Specification 201 Aggregate Gradation Sample Size Table & Quality Control 

Sieves” document from the “Manual of Test Procedures for Materials” designates the 
required sieves for coarse and fine aggregate gradations.  

 
9.1 Definitions 
 
9.1.1 Average: The sum of a series of test results or measurements divided by the number of 

values or measurements included in the sum, also, known as the arithmetic mean. 
 
9.1.2 Check Samples: Samples taken for a specific purpose, other than required by Table 1. 

This information may be used to verify an observation or conclusion, or as a means of 
confirmation of corrective action, other than required by Table 1. Such samples are 
permitted under any circumstances except to replace samples required by Table 1.  
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9.1.3 Control Charts: A visual representation of test results, observations, or measurements 

arranged in an orderly sequence in respect to time.  Control charts provide the means of 
measuring the effectiveness of process control, detecting lack of control, directing a 
course of action to restore control, and increased sense of “quality awareness”. 

 
9.1.4 “Master Band” or Control Limits: Mathematical limits placed on gradations, based on 

established Master Band limits, which when exceeded initiate action by those 
responsible for process control, and/or acceptance of aggregate products. These limits 
may be established on the basis of previous historical experience or by start of 
production results. 

 
9.1.5 Sample Testing Frequency: As per Table 1. 
 
9.1.6 Table 1:  Table 1 of the current Central Bureau of Materials’ Policy Memorandum, 

“Aggregate Gradation Control System (AGCS)” found in Manual of Test Procedures for 
Materials 

 
9.1.7 Trend:  When two or more points move away from the mid-point target values in either 

direction (±), thus producing either a steep angled line or three points moving with a 
gradual angle. This is usually associated with the moving average points but can also be 
determined from individual test points. Trends are indications that a problem(s) are or 
will be present if corrective action is not taken. 

 
9.1.8 “Warning Band” or Moving Average:  The average of 5 consecutive values (sample 

results) obtained per Table 1 requirements, based on established Warning Band limits.  
Such values always represent the most recently obtained test results or measurements 
within the prescribed group of observations. These limits may be established on the 
basis of previous historical experience or by start of production results. 

 
9.2 Control Chart Paper / Size: Control charts for the Gradation Control Program, when 

created by hand, must be placed on 10 x 10 cross-sectional graph paper measuring 420 
mm x 280 mm (16-1/2" x 11") or 216 mm x 280 mm (8-1/2" x 11"). Graph paper, used for 
this purpose, can be ordered through office supply specialty stores, companies dealing 
in drafting materials or ordered thru the internet. An example of a control chart is found 
on the last page of this document. 

 
9.3 Chart Preparation: At the top of the control chart, the aggregate product material code 

and the Master Band target (when known) will be noted. 
 
 Lines corresponding to the upper and lower percent-passing Standard Specification 

limits for each required sieve/gradation shall be drawn horizontally across the graph. 
 
 The vertical distance between these lines must accurately represent the difference 

between the upper and lower limits for each sieve using a vertical scale of one division 
(square) which will equal one percent (1%) passing on all sieves except the 75-µm (No. 
200), see Article 9.3.1. 
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On the left side of the control chart, the upper and lower specification lines of each sieve 
shall be connected by a drawn vertical double arrow. 
 
The specification limits for each sieve, e.g., 45% for upper limit and 15% for lower limit, 
must be indicated at the top (for upper limit) and bottom (for lower limit) of the arrow. The 
sieve size, e.g., 4.75 mm (No. 4), shall also be indicated between the limits on the far left 
side of the chart. 
 
The vertical scale [(1% = 1 division (square) or for 75µm (No. 200), 0.1% = 1 division 
(square)] shall be noted below each required sieve. 
 

 Each test value will be spaced horizontally every 1/2” or 5 horizontal divisions (squares).   
 
9.3.1 The 75-µm (No. 200) sieve, when plotted, shall be plotted for washed tests only.  
 
9.3.2 Master Bands and Warning Bands shall be drawn across the graph for the critical sieve, 

when required, as defined in Article 9.5.1 herein. Master Band limits, once known, shall 
be represented by a solid line and the Warning Band limits shall be represented by a 
broken line. 

 
9.4 Plotting of Test Values: The Gradation Control Program allows the producer to run 

both washed and dry gradation tests. The percent passing results for each different kind 
of gradation test run shall be plotted on the control chart using specific symbols. All 
symbols must measure approximately 2.5 mm (1/10") on each side/diameter. 

 
9.4.1 The symbols to be used for each test type are as follows: 
  

Type of Gradation Test Symbol 

Washed Production Open Circle                   o 

Dry Production Circled X                                     

Stockpile (can be plotted on separate chart) Asterisk                          
Moving Average Open Square □ 

 
9.4.2 In addition to the required symbols, line-types are used to further facilitate proper 
 interpretation of the plotted information. Washed production test results will be 
 connected with a broken line while moving average results are to be connected with a 
 solid line. 
 
9.4.3 The moving average will be calculated and plotted from the last five consecutive 
 washed production test values of each critical sieve and is only plotted when a new 
 washed production test is run. 
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The moving average will be started by taking the fifth test value after the start of yearly 
production, or production restarted after a protracted shutdown, and averaging it with the 
four preceding test values. Once the moving average is established, the moving average 
will be calculated and plotted each time a new washed production test value is ran and 
plotted. 
 
 

9.4.4 Each individual test result that is ran and plotted shall have the following information 
located at the bottom of the chart below the respective plotted test result. 
 

• Date the sample was taken (e.g. 07/15/23) 
 

• Time the sample was taken (e.g. 10:15 am) 
 

• Every resample was taken. (An “R” shall be placed under the test result that it 
represents) 

 

• Initials of the Aggregate technician plotting the test result(s)  
 
9.4.5 Stockpile load out test results may be plotted or summarized on a separate control chart, 

graph, or table. The reporting format may be developed by the Source. The reporting 
format shall include the information required in this article (sample type, time, and date). 

 
 The control limits and deviation from the established Master Band shall be identified. 
  
9.5 Master Band/Warning Band: During Start of Production, Master Bands/Warning Bands 

must be developed and placed on the control chart after five tests or within the first 
9,100 metric tons (10,000 tons), whichever occurs first, for each product's critical  
sieve, when required. Any production or equipment change after development of a 
Master Band may necessitate the development of a new Master Band. 

 
 Historical data from washed production samples may also be used, at the Source's 

request, to establish Master Band targets. The average, rounded to the nearest whole 
number, used to establish the Master Band shall be based only on washed production 
critical sieve test results. 

 
9.5.1 Master Bands/Warning Bands will be drawn plus/minus using the below-listed 

percentages from a rounded average for each listed coarse aggregate sieve/gradation. 
 

 If the critical sieve and the plus/minus percentages for coarse aggregates is not listed, 
this information will be assigned by the Central Bureau of Materials on an as-needed 
basis. 
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Gradation Sieve Master Band (%) Warning Band (%) 

CA/CM 5 25 mm (1") ± 8 ± 6 

CA/CM 7 12.5 mm (1/2") ± 8 ± 6 

CA/CM 11 12.5 mm (1/2") ± 8 ± 6 

CA/CM 13 4.75 mm (No. 4) ± 8 ± 6 

CA/CM 14 9.5 mm (3/8") ± 8 ± 6 

CA/CM 16 4.75 mm (No. 4) ± 8 ± 6 

  
Sand producers - Refer to Illinois Specification 201 for gradation requirements.  

 
 

9.5.2 When a production change is made, a vertical line shall be drawn through the Master 
Band. The change shall be noted on the chart and documented in the Source plant 
diary. 

 
9.5.3 A Master Band, when established, shall take precedence over the Standard 

Specification limits set for that sieve/gradation. 
 
9.6 Test Values at Master Band/Warning Band Limits: When an individual test value on a 

Master Band exceeds the Master Band limits, the producer must treat that test result as 
a failure. Article 6.5 of the current Department Policy Memorandum "Aggregate 
Gradation Control System" (AGCS) shall be enacted. Article 6.5 of the AGCS requires 
resamples/corrective action be taken in response to the initial failing test. 

 
 The situation of the moving average hitting or exceeding a Warning Band is different 

than a failing individual test and Master Bands. When the moving average hits or 
exceeds the Warning Bands, the Source must decide whether to take corrective action 
to bring the gradation back within the Warning Bands or to develop a new Master Band. 

 
 The Source must notify the District what action was taken. 
 
 If a new Master Band is developed, the material shall be stockpiled separately from the 

previous production. 
 
 The development of a new Master Band may necessitate new HMA or PCC mix designs. 
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Stockpiling and Handling of Aggregate (Section 40.2, Manual for 
Aggregate Inspection) has moved to the current Central Bureau of 

Materials Policy Memorandum “Aggregate Gradation Control System” 
on the IDOT website. 
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Illinois Department of Transportation 

QC/QA PROCEDURE 
Procedure for Sample Comparison 

Appendix A.5 
 

Effective Date: November 10, 1997 
Revised Date: December 1, 2023 

 
Precision Comparison Table* 

State Monitor vs. Producer 
 

 Size Fraction Between 
Consecutive Sieves (%)† 

 
Tolerance (%) 

Coarse Aggregate: 0 to 3.0 2 

3.1 to 10.0 3 

10.1 to 20.0 5 

20.1 to 30.0 6 

30.1 to 40.0 7 

40.1 to 50.0 9 

Fine Aggregate: 0 to 3.0 1 

3.1 to 10.0 2 

10.1 to 20.0 3 

20.1 to 30.0 4 

30.1 to 40.0 4 

 
 * Split Samples only (reported values) 
 † The State Monitor Sample shall be used to pick tolerances. 
  
 

Comparison Method 
 
Calculate size fraction between consecutive sieves, including cutter sieves, for both the 
State Monitor and Producer test results (% Passing). 
 
Show the fraction retained between consecutive sieves for both gradations, the fraction 
difference on each consecutive sieve grouping between the Monitor and Producer 
gradation, the applicable tolerance (if coarse aggregate, use coarse aggregate tolerances 
and, if fine aggregate, use fine aggregate tolerances- If size fraction between consecutive 
sieves exceeds largest fraction shown, use tolerance for largest size fraction), and 
whether they are in-tolerance or out-of-tolerance. 
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Illinois Department of Transportation 
QC/QA PROCEDURE 

Procedure for Sample Comparison 
Appendix A.5 

(continued) 
Effective Date: November 10, 1997 
Revised Date: December 1, 2023 

 
If the comparison has no out-of-tolerance fractions, both sample results are considered 
valid.  If and out-of-tolerance situation has been identified, both the producer certified 
technician and the State inspector shall immediately investigate the splitting procedure, 
test equipment, test method, and calculations for possible equipment failure or procedure 
errors.  The State Monitor Sample shall always take precedence unless shown to be 
invalid during investigation. 
 
Example: 
 

CA11 
25 mm 

(1”) 
19 mm 
(3/4”) 

16 mm 
(5/8”) 

12.5 mm 
(1/2”) 

9.5 mm 
(3/8”) 

6.3 mm 
(1/4”) 

4.75 mm 
(#4) 

1.18 mm 
(#16) 

75 m 
(#200) 

Monitor, 
% Passing 

100 87 67 36 13 4 2 1 0.7 

Producer, 
% Passing 

100 89 67 44 14 5 3 2 1.3 

 
 

Comparison Data 

Consecutive 
Sieve Sizes 

Monitor 
Fraction 

Producer 
Fraction 

Fraction 
Difference 

Applicable 
Tolerance 

 
Disposition 

25 mm and 19 mm 
(1” and 3/4") 

13 11 2 5 OK 

19 mm and 16 mm 
(3/4” and 5/8”) 

20 22 2 5 OK 

16 mm and 12.5 mm 
(5/8” and 1/2") 

31 23 8 7 OUT 

12.5 mm and 9.5 mm 
(1/2” and 3/8”) 

23 30 7 6 OUT 

9.5 mm and 6.3 mm 
(3/8” and 1/4") 

9 9 0 3 OK 

6.3 mm and 4.75 mm 
(1/4” and #4) 

2 2 0 2 OK 

4.75 mm and 1.18 mm 
(#4 and #16) 

1 1 0 2 OK 

1.18 mm and 75 m 
(#16 and #200) 

0.3 0.7 0.4 2 OK 

75 m and Pan 
(#200 and Pan) 

0.7 1.3 0.6 2 OK 
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Producer Name:   

Producer/Supplier No.*:   

Producer Main Office Mailing Address:  

City/State/ZIP:   

Plant(s) City/State/ZIP:   

 

*If the location includes more than one plant, this Annual Quality Control (QC) Plan may apply to 
the other facilities.  Include relevant IDOT P/S Numbers under “Plant(s)”. 
 
A. Producer Responsibilities 
 
 The Producer is responsible for controlling the equipment, component materials, and 

production methods to ensure the specified product is obtained. All requirements of the 
Standard Specifications, the Manual of Test Procedures for Materials, contract-specific 
documents, Hot-Mix Asphalt (HMA) Level I and II Technician Manuals, and this Annual QC 
Plan will be adhered to.  A Quality Control Addendum shall be completed for each contract 
and submitted prior to the preconstruction conference. 

 
 Where one Contractor is producing the mix and another is responsible for the laydown, the 

Quality Control Manager, from either party, who is ultimately responsible for the Quality 
Control should be identified in the Quality Control Addendum. 

 
B. Quality Control Personnel 
 

The QC Manager will assign duties in accordance with the "QC Personnel Responsibilities 
and Duties Checklist". The QC Manager will assure the listed duties are performed and 
documented. Additional duties, when necessary, will be assigned and monitored by the QC 
Manager. Sufficient QC personnel will be provided to comply with the QC Plan. Additional 
QC personnel will be added when necessary. 

 
 Quality Control Manager Name:  
 Phone Number: 
 e-mail Address: 
 Mailing Address (if different than above): 
 
 Backup Quality Control Manager Name:  

Phone Number: 
  e-mail Address: 

 



Illinois Department of Transportation 
 

Model Annual Quality Control (QC) Plan for Hot-Mix Asphalt (HMA) Production 
Appendix B.1 

(continued) 
Effective Date: May 1, 1993 

Revised Date:  December 1, 2021 

December 1, 2024 Manual of Test Procedures for Materials B.2 
 Appendix B.1 

 Owner or Individual Supervising QC Personnel Listed Above: 
 Phone Number: 
 e-mail Address: 
 

Additional contract-specific personnel will be included on the QC Addendum. 
 
C. Plant(s) 
 

 IDOT Producer Number:   

 Manufacturer:   

 Model Number:   

 Serial Number:   

 Approved Batch Size or TPH as applicable:  

 Plant Survey Re/Approval Date:  

 
(If more than one plant at location - Repeat for the additional plant) 

 
D. Quality Control Laboratory 
 
 Quality Control Laboratory Location: 
 Quality Control Laboratory Approval Date: 
 Qualified for Method 2 Dispute Testing Complete (Y/N): 
 Use of Central Lab AC (Y/N): 
 Laboratory Manager: 
 Laboratory Phone Number: 
 
 Backup Quality Control Laboratory Location: 
 Backup Quality Control Laboratory Approval Date: 
 Qualified for Method 2 Dispute Testing Complete (Y/N): 
 Laboratory Manager: 
 Laboratory Phone Number: 
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E. Materials 
 

All materials proposed for use are from approved sources. Material sources are identified 
below for coarse aggregate, fine aggregate, mineral filler, RAP/FRAP/RAS, asphalt binder, 
tack coat, longitudinal joint sealant, anti-strip additive, and asphalt release agent. 
  

1. Coarse Aggregates 
 

Coarse aggregate materials are shown in the following table: 
 

Material 
Code 

Producer/Supplier 
Number 

Producer 
Name 

Location Delivery 
Method 1/ 

     

     

     

     

     

     

     

 
Note: 1/ Truck / Rail / On-Site Quarry 
 
Coarse aggregate stockpile method: (Conveyor Cone, Conveyor Elongated Cone, 
Single Layer Truck, Multi-Layer Truck): 
 
Procedures utilized to replenish and test stockpiles: 
 
Procedures utilized to prevent intermingling of stockpiles: 
 
List and attach any approved mix plant gradation adjustments according to Appendix 
A.1 of the Manual of Test Procedures. 
 

2. Fine Aggregates 
 

Fine aggregate materials are shown in the following table: 
 

Material 
Code 

Producer/Supplier 
Number 

Producer Name Location Delivery 
Method 1/ 
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Note: 1/ Truck / Rail / On-Site Quarry 
 
Procedures utilized to replenish and test stockpiles: 
 
Procedures utilized to prevent intermingling of stockpiles: 
 
List and attach any approved mix plant gradation adjustments according to Appendix 
A.1 of the Manual of Test Procedures. 
 

3. RAP/FRAP/RAS Materials 
 

RAS materials incorporated into mixtures are shown in the following table: 
 

Material Code Producer Supplier 
Number 

Producer Name Producer 
Location 

    

    

 
RAS stockpiling method 
 
RAP/FRAP materials incorporated into mixtures will be described in the project QC 
Addendum. 
 
RAP/FRAP Procedures: 

• Delivery and stockpiling method: 

• Method of Processing (Crushing / Screening / Fractionation method):  

• Maintaining source and/or quality stockpile seal: 

 

4. Liquid Asphalt 
 

Liquid asphalt grades and sources are shown in the following table: 
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PG Grade Producer/Supplier 
Number 

Producer Name Producer 
Location 

    

    

    

    

 
  Procedures for preventing mixing liquid asphalt grades: 
 
 

5. Mineral Filler, Anti-Strip, WMA and SMA Stabilizing Additives, Asphalt Release Agents, 
Longitudinal Joint Sealant & Tack Coat Materials 

 

Material Producer Supplier 
Number 

Producer Name Producer Location 

    

    

    

    

    

 
 

F.    Aggregate Stockpile Procedures 
  
  All aggregate stockpiles will be built using procedures that will minimize segregation and 

degradation. 
 
G.    Incoming Aggregate Gradation Samples 

 

 A washed gradation test will be performed for each 500 tons (450 metric tons) for the first 
1,000 tons (900 metric tons) for each aggregate received. Additional gradation tests (every 
third test will be a washed gradation test) will be run on the frequency of one test per 2,000 
tons (1,800 metric tons) for each aggregate received while the stockpiles are being built or 
aggregate is being shipped in. Gradation correction factors will be developed from washed 
gradation test results and applied to all dry gradation results. All aggregate (correction factors 
applied) will meet the mix plant gradation bands as developed according to the current 
Department policy, "Development of Gradation Bands on Incoming Aggregate at Mix Plants", 
before being used in mix production at the mix plant. All incoming aggregate gradation results 
shall be recorded in the plant diary. If a failing sample is encountered, the following resample 
procedure will be followed: 
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1.   Immediately resample the aggregate represented by the failing test. 
 
2.   If the first resample passes, the required frequency will be continued. 
 
3. If the first resample fails, shipment of the aggregate will be halted, and corrective action 

will be taken. Corrective action may be rejection of the material, remixing or addition of 
material by feeder/conveyor system, or any other action approved by the Engineer. The 
aggregate producer will be notified of the problem. A second resample will be taken 
immediately after corrective action. 

 
4. If the second resample passes, the aggregate represented will be used, and aggregate 

shipment into the plant will be resumed. 
 
5. If the second resample fails, the aggregate represented will not be used in HMA 

mixtures. The material will be removed from the certified aggregate stockpile. 
 

H.    Required Gradation Sample 
 

After mix production has started, all aggregate stockpiles will be checked with a required 
washed gradation sample on a weekly basis. This testing will be waived if the mixture is 
classified as a small tonnage item. The test results shall be compared to the mix plant 
gradation bands for compliance. These gradation results will be noted in the Plant Diary, and 
a copy will be provided to the Engineer. 

 
If a weekly required stockpile sample fails, the following resample procedure will be followed: 

 
1.  Immediately resample and test the new stockpile sample. 
 
2. If the first resample passes, mix production may continue. Several additional check 

samples will be taken to monitor the stockpile. 
 
3. If the first resample fails, mix production will be halted, and corrective action will be taken 

on the stockpile. Corrective action may include rejection of the material, remixing or 
addition of material by feeder/conveyor system before use in the plant. The Aggregate 
Producer will be notified of the problem. A second resample will be obtained immediately 
after corrective action. 

 
4. If the second resample passes, mix production will begin. Several additional check 

samples will be taken to monitor the stockpile. 
 
5. If the second resample fails, the stockpile will not be used in HMA mixtures. 
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Aggregate not meeting the mix plant gradation bands shall not be used in HMA mixtures. 
  
I. Reporting of Test Results 
 
 All test results will be reported daily either electronically using the Department QMP 

Package, or by submission of the following forms to the Resident Engineer and other 
designated personnel as requested by the Department.  

 
MI 504M Field/Lab Gradations (stockpile gradations) 

MI 305 Bituminous Daily Plant Report (front) 
Plant Settings and Scale Checks (back) 

MI 303C Bituminous Core Density Testing QC/QA 

MI 303N Nuclear Density Report QC/QA 

MI 308 Asphalt Content and Volumetric Testing  
 

LM-6 Sample Identification (for liquid asphalt) 

 
 The completed forms will be forwarded to the Engineer within three days of test completion. 
 
J.  Control Charts 
 
 In addition, when control charts are required as part of the Quality Management Program 

they will either be posted at the laboratory or readily available electronically upon request  in 
accordance with the Department's current document "Hot-Mix Asphalt QC/QA Control 
Charts". 
 

 

Primary QC Manager Signature    Date   

 

(Please type or print name)    Title  
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Contract No.:   

Marked Route:   

County:   

Prime Contractor:   

HMA Producer:   

Contractor Performing Laydown:       

 

This Quality Control (QC) Addendum provides contract specific information to supplement 
the Hot-Mix Asphalt (HMA) Annual QC Plan.  If multiple HMA producers will be utilized for 
specific items of work on a single contract (Example: one for mainline and another for 
shoulder), a separate QC Addendum shall be submitted for each producer. 

 
A. HMA Production Location 

 

 
 

Producer Name Location IDOT P/S Number 

Primary    

Backup    

    

 
 

B. Mix Designs 
 

 The following mix designs will be utilized: 
 

Pay 
Item 

Material 
Code 

Lift                 
(if applicable) 

Mix 
Description 

Department 
Mix Design 
Number 

Annual 
Verification 
Completed 

(Y/N) 

      

      

      

      

      

      

      

 
 The table may include a primary and a secondary mixture for each item. 
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C. Reclaimed Asphalt Pavement (RAP/FRAP)  
 

 RAP/FRAP material incorporated into mixtures originated from the following 
sources: 

 

Material 
Code 

Material 
Description 

Quality 
Source 

(Marked Route, 
Location & Lift) 

Mix Design # 
Utilizing the 

Material 

     

     

     

     

     

 
D. Quality Control Personnel 

  
 Overall (Production & Laydown) Project Quality Control Manager Name: 
 Company: 

Phone Number: 
 
 The QC personnel  are shown in the table below: 

 

Name Task(s) Performed Employed By Training Level 

    

    

    

    

    

 
E. Project Specific Issues: 
 
 

 
HMA Producer Signature:  _____________  

  
                                 Title:  _____________ 
 

(Type or print name):    Date:  __ 
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A. Scope 
 

1. This method covers the proper procedures for correlating nuclear gauge 
densities to core densities.  

 
2. The procedure shall be used on all projects containing 3000 tons (2750 metric 

tons) or more of any hot-mix asphalt mixture. It may also be used on any other 
project where feasible.  

 
B. Applicable Documents 
 

1. Illinois Department of Transportation Standard Test Methods 
 
 Illinois Modified AASHTO T 166, "Bulk Specific Gravity (Gmb) of Compacted 

Asphalt Mixtures Using Saturated Surface-Dry Specimens" 
 
 Illinois Modified AASHTO T 275, "Bulk Specific Gravity (Gmb) of Compacted 

Asphalt Mixtures Using Paraffin-Coated Specimens" 
 
2. The density test procedure shall be in accordance with the Department's "Illinois 

Modified ASTM D2950,  Density of Bituminous Concrete in Place by Nuclear 
Methods". 

 
C. Definitions 
 

Test Location:  The station location for the density testing. 
 
Test Site:  Area where a single nuclear density and a core are collected. Five (5) test 
sites are  positioned across the mat at each test location for the correlation process. 
 
Nuclear Density:  The average of two (2) or possibly three (3) nuclear density 
readings at a given test site. 
 
Core Density:  The core density result at a given test site. 
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D. Significance and Use 
 

1. Density results from a nuclear gauge are relative. If an approximation of core 
density results is desired, a correlation must be developed to convert the nuclear 
density to core density. 

 
2. A correlation developed in accordance with these procedures is applicable only 

to the specific gauge being correlated, the specific mixture, each specific 
thickness, and the specific project upon which it was correlated. A new 
correlation should be determined within a specific project if there is a significant 
change in the underlying materials. 

 
E. Site Selection 
 

1. The nuclear density tests and cores necessary for nuclear/core correlation 

shall be obtained during the test strip for each specific mixture for which a 
density specification is applicable. 

 
2. Three test locations shall be selected.  One test location shall be on each of the 

two growth curves from the first acceptable test strip. The third test location shall 
be chosen after an acceptable rolling pattern has been established and within 
the last 100 tons (90 metric tons) of material placed during the test strip.  The 
material from the third test location shall correspond to the same material from 
which the second mixture sample was taken. 

 
3. If a test strip is not required, two of the three test locations shall be in an area 

containing a growth curve. 
 
F. Procedures for Obtaining Nuclear Readings and Cores – Backscatter Mode 

 
1. At each of the three test locations, five individual test sites shall be chosen and 

identified as shown in Figure 1. 
 

2. Two nuclear readings shall initially be taken at each of the 15 individual test 
sites. (See Figure 1.) The gauge shall be rotated 180 degrees between readings 
at each test site. The two uncorrected readings taken at a specific individual test 
site shall be within 1.5 lb/ft3 (23 kg/m3). If the two readings do not meet this 
criterion, one additional reading shall be taken in either direction. The nuclear 
readings are to be recorded on the  Nuclear / Core Correlation Field Worksheet. 
 

3. All correlation locations should be cooled with ice, dry ice, or nitrogen so that 
cores can be taken as soon as possible.  One 4 in. diameter core in good 
condition shall be obtained from each of the 15 individual test sites (Figure 1). 
Care should be exercised that no additional compaction occurs between the 
nuclear testing and the coring operation.  The cores shall be tested for density in 
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accordance with Illinois Modified AASHTO T 166 or T 275.  The core densities 
are to be entered on the  Nuclear / Core Correlation Field Worksheet. 
 

4. Extreme care shall be taken in identifying which test location and test site each 
of the density readings represents. The data points have to be paired accurately 
or the correlation process will be invalid. 

 
G. Mathematical Correlation -- Linear Regression 
 

1. The two (or possibly three) nuclear readings at each  test site shall be entered 
on the Nuclear / Core Correlation Field Worksheet and then averaged.  The core 
density from each  test site shall be entered on the worksheet. After the 
averaging, there will be 15 paired data points, each pair containing the average 
nuclear reading and core density for each of the 15  test sites. 

 
2. The paired data points shall be correlated using the Department's linear 

regression program from the Central Bureau of Materials QMP Package or an 
approved and equivalent calculating method. 

 
3. For the purpose of this procedure, standard statistical methods for measuring 

the "best fit" of a line through a series of 15 paired data points consisting of core 
density and corresponding average nuclear reading shall be used. 

 
4. It should be recognized that correlations obtained by this or similar procedures 

may or may not be valid; each attempt should be judged on its merit. In general, 
a correlation coefficient for each correlation linear regression should be 
calculated.  

 

5. Correlation coefficients (r) may range from minus 1.0 to plus 1.0.  Only an r-

value greater than 0.715 is considered acceptable. 
 
6. The correlation shall be stated and used in the form:   

y = mx + b 

 where:  y = core density 

    x = average nuclear reading 

    b = intercept 

    m = slope of linear regression "best fit" line 
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Nuclear / Core Correlation Field Worksheet 

 
Date:    

Contract:  Gauge No.:  

Job No.:  Layer Thickness:  

Route:  Gmm:  

Base Material:   Milled   Binder   Aggregate Other:  

Mix No.:   

Mix Code:   

Use:  (surface, 1st lift binder, etc.) 
 

Reading 1  Reading 2  

1.5 lb/ft3  
(23.5 kgs/m3) tol. 
Reading 3 

(if applicable) 

 Average Nuc.  Core Density 

STATION:       

1A)  1B)  1A) 1B)  1)  1) 

2A)  2B)  2A) 2B)  2)  2) 

3A)  3B)  3A) 3B)  3)  3) 

4A)  4B)  4A) 4B)  4)  4) 

5A)  5B)  5A) 5B)  5)  5) 

STATION:       

6A)  6B)  6A) 6B)  6)  6) 

7A)  7B)  7A) 7B)  7)  7) 

8A)  8B)  8A) 8B)  8)  8) 

9A)  9B)  9A) 9B)  9)  9) 

10A)  10B)  10A) 10B)  10)  10) 

STATION:       

11A)  11B)  11A) 11B)  11)  11) 

12A)  12B)  12A) 12B)  12)  12) 

13A)  13B)  13A) 13B)  13)  13) 

14A)  14B)  14A) 14B)  14)  14) 

15A)  15B)  15A) 15B)  15)  15) 
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When the quantity of a mixture is greater than or equal to 3000 tons (2750 metric tons) on a 
contract, the Contractor and the Department shall make an evaluation of the mixture using a 300 
ton (275 metric ton) test strip at the beginning of HMA production. The Contractor shall adhere to 
the following procedures for constructing a test strip. 
 
A. Contractor/Department Test Strip Team 
 
  As the test strip is constructed, a team of both Contractor and Department personnel will 

evaluate the mix. 
 
 The test strip team may consist of the following: 
 

1. Resident Engineer 
2. District Construction Supervising Field Engineer, or representative 
3. District Materials Mixtures Control Engineer, or representative 
4. District Nuclear Density Gauge Tester 
5. Contractor's QC Manager, required 
6. Contractor’s Paving Superintendent 
7. Contractor's Density Tester 
 
Optional: 
 
8. Central Bureau of Construction representative  
9. Central Bureau of Materials representative  
10. Asphalt Binder Supplier representative 

 
B. Communications 
 
 The Contractor shall advise the team members 48 hours in advance of the anticipated start 

date/time of production of the test strip mix. The QC Manager shall direct the activities of the 
test strip team. A Department appointed representative from the test strip team will act as 
spokesperson for the Department. 

 
C. Test Strip Method 
 
 The mix design shall have been approved by the Department prior to the test strip. Target 

values shall be provided by the Contractor and will be approved by the Department prior to 
constructing the test strip.  

 
The Contractor shall produce 300 tons (275 metric tons) of mix for the test strip.   
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The procedures listed below shall be followed to construct a test strip. 
 

1. Location of Test Strip - The test strip shall be located on a relatively flat portion of the 
roadway. Descending/ascending grades or ramps should be avoided. 
 

2. Constructing the Test Strip - After the Contractor has produced and placed 
approximately 225 to 250 tons (200 to 225 metric tons) of mix, paving shall cease and a 
growth curve shall be constructed. After completion of the first growth curve, paving shall 
resume for the remaining 50 to 75 tons (45 to 70 metric tons), and the second growth 
curve shall be constructed within this area. The Contractor shall use normal rolling 
procedures for all portions of the test strip except for the growth curve areas which shall 
be compacted as directed by the QC Manager. 

 
3. Mixture Sampling - Mixture samples shall be taken by the Contractor in the field at such 

a time as to represent the mixture in-between the two growth curves. The Contractor 
has the option to sample mixture for Department Hamburg Wheel, I-FIT, Tensile 
Strength, and TSR testing on the first production day after completion of an acceptable 
test strip. The sampling procedure shall follow the method of field sampling described in 
the document “Hot-Mix Asphalt QC/QA Initial Daily Plant and Random Samples” Section 
D. Department Random Verification Mixture Sample Determination and Collection. 

 
In addition to the quantity of mix the Contractor collects for their volumetric tests per 
Standard Specification Article 1030.09(a), the Contractor shall also collect a sufficient 
quantity of mix for Department tests.  This shall include 50 lb (23 kg) for volumetric 
testing, a minimum of 150 lb (70 kg) for the Contractor to fabricate Hamburg Wheel 
and I-FIT gyratory cylinders, and if this test strip is the first of the year for the mix 
design, an additional 100 lb (45 kg) for the Contractor to fabricate gyratory cylinders for 
Tensile Strength and TSR testing.   
 
The Contractor shall provide compacted 150 mm (5.91 in.) diameter gyratory cylinders 
meeting the air void requirements of the respective tests shown in the following table. 
The number of gyratory cylinders and the height of the gyratory cylinders per test is 
also specified in the following table. The Hamburg and I-FIT gyratory cylinders have 
the same volumetric requirements and shall be treated as identical when assigning 
them to the required tests. 
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 TSR Hamburg Wheel / I-FIT1/ 

IL Modified AASHTO 
Procedure 

T 283 T 324 / T 393 

Height of Gyratory 
Cylinders 

95mm (3.74 in.) 160mm (6.30 in.) 2/ 

No. Gyratory Cylinders  6 6 3/ 

1/   I-FIT Long-Term Aging (LTA) is required for surface mixes 
2/   If a contractor does not possess equipment capable of creating 160 mm (6.30) tall 

gyratory cylinders, twice the required number of 115 mm (4.53 in.) cylinders will be 
acceptable (a total of 12). 

3/  This is the total number of gyratory cylinders required for both tests, and may be 
reduced by 1 for binder mixtures. 

 
 

D. Compaction Requirements 
 

1. Compaction Equipment - The Contractor shall provide a roller meeting the requirements 
of Article 1101.01(g) for dense graded mixtures and 1101.01(e) for SMA and IL-4.75 
mixtures. It shall be the responsibility of the QC manager to verify roller compliance 
before commencement of growth curve construction.  

 
a. Dense Graded Mixtures – A vibratory roller shall be used with an appropriate 

amplitude determined based on the roller weight and mat thickness to achieve 
maximum density. The vibratory roller speed shall be balanced with frequency so as 
to provide compaction at a rate of not less than 10 impacts per 1 ft (300 mm). 

 
b. SMA and IL-4.75 Mixtures – A static roller shall be used with the weight determined 

by the mixture composition, mat thickness, and ability to achieve maximum density.  
 

2. Compaction Temperature - In order to make an accurate analysis of the density 
potential of the mixture, the initial compaction temperature of the mixture on the 
pavement at the beginning of the growth curve shall be no more than 10°F (5°C) lower 
than the minimum mixture placement temperature specified in Article 406.06. 

 
3. Compaction and Testing - The Contractor shall direct the roller speed and number of 

passes required to obtain a completed growth curve. The nuclear gauge shall be placed 
near the center of the hot mat and the position marked for future reference. With the 
bottom of the nuclear gauge and source rod clean, a 1-minute nuclear reading (without 
mineral filler) shall be taken after each pass of the roller. Rolling shall continue until a 
growth curve can be plotted, the maximum density determined, and three consecutive 
passes show no appreciable increase in density or evident destruction of the mat. 
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4. Final Testing - A core shall be taken and will be secured by the Department from each 
growth curve to represent the density of the in-place mixture. Additional random cores 
may be required as determined by the Engineer. 

 
E. Evaluation of Growth Curves 
 

Mixtures which exhibit density potential less than or greater than the density ranges 
specified in 1030.09(c) shall be considered to have a potential density problem which is 
sufficient cause for mix adjustment. 
 
If an adjustment is made at the plant, the Engineer may require an additional test strip to be 
constructed and evaluated. This information shall then be compared to the AJMF and 
required design criteria for acceptance. 

 
F. Nuclear/Core Correlation 

 
When required, a correlation of core and nuclear gauge test results shall be performed on-
site as defined in the document “Procedure for Correlating Nuclear Gauge Densities with 
Core Densities for Hot-Mix Asphalt”.  This correlation shall be completed by the Contractor 
prior to the next day's production. Smoothness of the test strip shall be to the satisfaction of 
the Engineer. 

 
G. Documentation 
 

All test strip volumetric test results, rolling pattern information (including growth curves), and 
nuclear readings and core test results for correlating the nuclear gauge shall be tabulated 
by the Contractor with a copy provided to each team member and the original retained in 
the project files. 
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The following checklists detail the required minimum duties of Contractor Quality Control (QC) 
personnel. The QC Manager has overall responsibility to ensure that the listed duties are 
performed and documented. The QC Manager shall not perform sampling and/or testing except 
in emergency situations or in any other situation approved by the Engineer. Additional tasks or 
duties, as necessary, may be required to control the quality of production and placement of the 
Hot-Mix Asphalt (HMA) mixtures.  An HMA Level II Technician may be used to perform any HMA 
Level I Technician duties. 
 
Note: Testing frequency denoted as "P" = "Prior to Test Strip" and as "D" = "Daily". 
 
A. Level I Technician Checklist 

 
1. Production/Placement Tasks 
 

a. Perform incoming aggregate gradations before start-up time. (PD)  ___  
 
b. Ensure lab equipment is on hand and in working order. (PD)                           ___ 
 
c. Run moisture samples daily (drum only). (PD)  ___ 
 
d. Determine random sampling times one day in advance and inform 
 the QC Manager and the Engineer of the sampling times. (D)  ___ 
 
e. Take required samples when required using proper procedures. (D)               ___ 
 
f. Run required tests as soon as possible using proper procedures. (D)  ___ 
 
g. Take resamples as required. (D)  ___  
 
h. Plot all random and resample results on control charts as soon as 
 test results are available. (D)  ___   
 
i. Take check samples when necessary. (D)  ___  
 
j. Contact QC Manager immediately when tests fail or any time problems  
    occur. (D)  ___  
 
k. Test cores for Nuclear/Core Correlation when applicable (After Test Strip).  ___  

 
2. Required Tests. The minimum test frequency shall be according to Section 

1030 of the Standard Specifications. However, additional tests may be 
required by the Engineer. 
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a. Stockpiles  
 (washed gradations minimum one per week for each material used)  ___  
 
b. Moisture samples (drum only)                                                                       ___ 
 
c. Washed Gradations  ___ 
 
d. Asphalt Content   
 
e. Gmb  ___  
 
f. Gmm  ___  

 
B. QC Manager and/or Level II Technician Checklist 

 
Complete and submit Annual QC Plan prior to construction season.  ___ 

 
1. Preliminary Inspection Tasks 

 
a. Check for the approved sources of the materials: 

(1) Aggregates — ensure it is from Certified Source  ___  

(2) Mineral filler  ___  

(3) Asphalt binder (See d. below.)  ___  

(4) Other additives 

(5)    Truck Bed Release Agent – ensure it is on the QPL  ___  

 
b. Check the aggregate stockpiling and handling procedures: 

(1)    Observe stockpiling procedures to ensure they are built  
 correctly.  ___  

(2)    Discuss loadout and sampling procedures with endloader  
          operator.  ___  

(3)     Sample aggregate stockpiles, in conjunction with District 
         inspectors, and submit for Mix Designs.   ___  
 

c. Check the gradation of the aggregates:   

(1) Obtain average gradation of each aggregate  
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                (including Master Bands) from the aggregate source.  ___  

(2) Compare aggregate source information to stockpile samples 
 at the mix plant and with the design gradation. ___ 
 

(3) Test the gradation of each aggregate stockpile. 
 

d. Check asphalt binder: 

(1)   Source  ___  

(2)   Grade  ___  

(3)   Incoming temperatures  ___  

(4)   Specific Gravity (drum only)  ___  
 

e. Verify that the laboratory and laboratory equipment have been  
 inspected and approved by the Department and are in good  
 working order.  ___ 
 

f. Review Hot-Mix Asphalt Level I and Level II Technician Course manuals.  ___        
 

2. Production/Placement Tasks 
 

a. Complete and submit Quality Control Addendum (P) ___ 
 

b. Check the mix plant for the following: 

(1)   Approval and calibration (P)  ___  

(2)   Asphalt binder storage temperature (PD)   ___  

(3)   Stockpiles (PD)   

(a)    Correct loadout  ___  

(b)    Place in proper cold-feed bins   

(4)   Cold-feed bins or bulkheads and feeders (PD)   ___  

(5)   Dust collecting systems (D)   ___  

(6)   Screens and screening requirements (P)   ___  

(7)   Hot-bin sampler (P) and hot-bin overflow (PD)   ___  

(8)   Weigh belt 6-minute check (drum only) (D)   ___  

(9)   Temperature recorders and thermometers (PD)   ___  
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(10) Mixing timers (batch plant only) (PD)   ___  

(11) Surge and storage bins (PD)   ___  

(12) Platform scales or suspended weigh hopper (PD)  ___  

(13) Additive system(s) (when required) (PD)   ___  

(14) Ticket printer (P)   ___  

(15) Computer and control systems (PD)   ___  
 

c. RAP/FRAP/RAS from appropriate approved sealed stockpile (PD)  ___ 
 

d. Check trucks for the following (QC Manager may assign these 
duties to a Level I Technician): 

(1) Truck bed release agents (PD)   ___  

(2) Insulation (D)   ___  

(3) Tarps (D)   ___  

(4) Clean beds (D)   ___  
 

e. Coordinate any test strip per Department guidelines 
 (QC Manager only).  ___  

 
f. Monitor sampling and testing procedures, density test, and  

 laydown operations. (D)  ___  
 

g. Check the mixtures for the following: 

(1) Gradation test performed and bin percentages determined 
       before start-up (P)   ___  

(2) Correct Job Mix Formula is being used (P)   ___  

(3) Moisture check (PD)   ___  

(4) Temperature (D)   ___  

(5) Coating and segregation (D)   ___  

(6) Additives (D)   ___  

(7) Draindown (D)  ___  

 
h. Laydown operation (QC Manager only) 

 



Illinois Department of Transportation 
 

Hot-Mix Asphalt QC/QA 
QC Personnel Responsibilities and Duties Checklist 

Appendix B.5 
(continued) 

Effective Date: May 1, 1993 
Revised Date: December 1, 2021 

 

December 1, 2024 Manual of Test Procedures for Materials B.25 
 Appendix B.5 

Monitor the following field checks: 
(1) Check for obvious defects in truck  ___  

     (segregation, uncoated, temperature, etc.) (D)   ___  

(2) Monitor paver operations (equipment, laydown procedures, etc) (PD)  ___   

(3) Rollers and operations  
      (equipment, pattern, procedure, etc.) (PD)   ___  

(4) Mix characteristics on road  
      (appearance, mat temperature, etc.) (D)   ___  

(5) Monitor densities as required (D)   ___  
 

i. Monitor all test results and make any adjustments necessary 
          (QC Manager only) (D).  ___  

 
j. Perform scale checks (minimum one per week per scale). 
          Follow procedure in Construction Manual Documentation Section.  ___  

 
k. Ensure following records are kept and reports are submitted 

      in a timely manner as required (QC Manager only): 

(1) Daily plant output (D)  ___  

(2) Field gradation (D)  ___  

(3) Density (D)  ___  

(4) Control charts (D)  ___  

(5) Additives (D)  ___  

(6) Scale checks (D)  ___  

(7) Plant diary (D)  ___  
 
C. HMA Level I Technician, HMA Level II Technician, and Quality Control Manager Duties 

 
1.    Material Source 

 
 It is necessary to identify the source of the ingredients to ensure that they have been 

inspected and the correct quality of aggregate, grade of asphalt binder, and anti-strip 
additive are being used in the specified mix. Sources shall be verified. 

 
2.    Aggregate Quality 
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The HMA Level II Technician may confirm the quality of the aggregate by requesting 
current quality information from the District Materials office. 

 
3.    Stockpiling 

 
Sites for stockpiles shall be grubbed and cleaned prior to storing the aggregates. 
 
Separate stockpiles shall be provided for the various sources and kinds of aggregates. 
Stockpiles shall be separated to prevent intermingling at the base (width of endloader 
bucket). If partitions are used, they shall be of sufficient heights to prevent intermingling. 
Aggregates for HMA mixtures shall be handled, in and out of the stockpiles, in such a 
manner that will prevent contamination and degradation. 
 
Coarse aggregate stockpiles shall be built in layers not exceeding 1.5 m (5 ft) in height 
and each layer shall be completely in-place before the next layer is started. A stockpile 
may be expanded by again starting the expansion from the ground and building layers as 
before. End-dumping over the sides will not be permitted. Use of steel track equipment on 
Class B Quality, Class C Quality and all blast furnace slag aggregate stockpiles shall not 
be permitted where degradation is detected. When loading out of stockpiles, vertical faces 
shall be limited to reasonable heights to eliminate segregation due to tumbling. 
Segregation or degradation due to improper stockpiling or loading out of stockpiles shall 
be just cause for rejecting the material. 
 
RAP/FRAP stockpiles shall be according to Article 1031.02(a). 
 
RAS stockpiles shall be according to Article 1031.02(b). 
 

4. Gradations 
 

 The HMA Level II Technician shall obtain the average gradations as well as the Master 
Bands from the aggregate source. The HMA Level II Technician shall run the required 
gradation's test frequency on incoming aggregate as required in Section 1030 of the 
Standard Specifications. 
 

5. Asphalt Binder 
 
a. Incoming Asphalt Binder: The HMA Level II Technician shall periodically                    

check the grade and temperature of asphalt binder as received at the plant. If the 
asphalt binder is shipped by truck, the driver should have in their possession a 
numbered ticket showing the name and location of the refinery, the name of the 
material, date shipped, loading temperature, quantity, specific gravity or weight/L 
(weight/gal), and the number of the tank from which the asphalt was loaded. It is the 
responsibility of the refinery to load trucks only from tanks that have been tested and 
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approved by the Department. If shipment is made by rail, a tag usually will be found 
on the top of the dome of the tank car indicating that it has been sampled at the 
refinery. 

 
b. Asphalt Binder Storage: The HMA Level II Technician shall check the temperature of 

the asphalt binder in storage. The temperatures shall be maintained in accordance 
with the Standard Specifications. The HMA Level II Technician should be aware of 
the grade of asphalt binder in each storage tank. Asphalt binders of different sources 
and grades shall not be intermixed in storage, and the tanks shall be identified. 

 
6. Testing Equipment 

 
 Care of the laboratory testing equipment is the responsibility of the HMA Level I 

Technician. Equipment shall be furnished by the Contractor or Consultant, kept clean, and 
kept in good working condition. The furnished equipment shall meet the minimum private 
laboratory requirements stated in the Central Bureau of Materials Policy Memorandum 
Number 6-08.4. At the start of the project, the HMA Level I technician shall check that all 
equipment required to be furnished is available and in good condition. Acceptance and, 
ultimately, performance of a mixture may be dependent on the accuracy of the tests. 
Defective equipment could result in erroneous, as well as untimely, results. 

 
7. Hot-Mix Asphalt Plant 

 
a. Plant Approval: Plant must be approved and calibrated prior to production each 

construction season. The QC Manager shall review this information. If it is not available 
or current, the District Hot-Mix Asphalt Supervisor shall be notified. 

 
b. Cold Aggregate Bins: The cold aggregate bins or bulkheads shall be checked for 

aggregate intermingling. Each bin or compartment in a bin shall contain only one 
source and type of aggregate. The bins should be checked each day to ensure the 
charging of the compartments remains the same as it was for previous operations for 
the same mix. The QC Manager shall notify the state inspector of changes in 
aggregate source and gradation and/or gate settings. 

 
c. Batch Plant Dust Collector: The Level II Technician shall check that the dust from the 

primary collector is returned to the boot of the hot elevator by a metering system as 
required by Article 1102.01(b)(3) of the Standard Specifications. This metering system 
should be such as to require a few adjustments in maintaining a uniform rate of 
collected dust returned to the hot elevator. The primary dust-feed shall occur only 
when aggregate is being discharged from the drier. 
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 Plants having dry secondary collectors shall return this material to a storage silo or the 
mineral filler bin if it will meet the requirements of the mineral filler specifications 
(Section 1011 of the Standard Specifications). 

 
d. Screens: Samples from the hot-bins shall be inspected for contamination. An excess 

of coarse aggregate in the sand bin or sand in the coarse aggregate bins may indicate 
broken or clogged screens and/or a hole between the bins. The screens shall separate 
aggregate into sizes to produce a uniform gradation. If fluctuations in gradation occur, 
a change in screen size and/or aggregate flow rate may be required. Article 
1102.01(b)(10) of the Standard Specifications shall be applied. 

 
e. Hot-Bins: The HMA Level II Technician is to ensure that each hot-bin overflow pipe is 

working to prevent back-up of material into other compartments or bins. An overflow 
or sudden shortage of material in a bin may indicate a broken or clogged screen, a 
change in feeding rate, or a change in gradation of the aggregate being used. Overflow 
pipes shall not be discharged into the hot elevator. 

 
f. Temperature Recording Device: The temperature recording devices shall be checked 

for compliance with Article 1102.01 of the Standard Specifications. A new chart shall 
be used each day. 

 
g. Timers: The timers used for recycling the wet and dry mixing times for a batch plant 

shall be checked and set at the required mixing times. The required times are in the 
appropriate articles of the Standard Specifications. 

 
h.  Batching: The HMA Level II Technician shall observe the batching operation to ensure 

the approved batch weights are being met. Manually operated batch plants shall have 
markers on the scales to indicate the approved batch weight of each ingredient 
material. Automatic batching plants shall have posted near the scales the approved 
weights per bin. It is recommended that batch counters and/or ton counters be set at 
"zero" or initial and final readings be taken and recorded each day. 

 
i. Surge and Storage Bins: When a surge and storage bin are used, approval and scale 

calibration information should be available. They shall be inspected for compliance 
with Article 1102.01(a)(5) of the Standard Specifications. Trucks shall be loaded in 
such a manner as to minimize segregation. 

 
j. The platform and/or suspended weigh hopper scale shall be checked for proper zero. 

The scales shall be cleaned off before starting each day. 
 
k. The additive system(s) calibration shall be checked and the proper flow rate 

determined. 
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l. The weigh ticket printer shall be checked for information required by the appropriate 
articles of the Standard Specifications. 

 
m. The computer and/or control system shall be checked to see if the correct percentages 

of materials have been entered. The automatic printer for the computer of the drier 
drum should be turned on and working. 

 
8. Trucks 

 
 A HMA Level I Technician, under the direct supervision of the QC Manager, or the HMA 

Level II Technician shall inspect the trucks used to transport the HMA mix. The technician 
shall see that each truck is provided with a cover and is properly insulated, if specified, 
before it is permitted to be used in the transportation of the mixture from the plant to the 
job. The truck bed shall be observed for foreign material before the bed is lubricated. The 
HMA Level II Technician shall observe the spraying of the inside of the trucks with a 
release agent and shall see that no pools of release agent remain in the truck beds before 
loading. 

 
9. Mixture Inspection 

 
 The HMA Level II Technician shall inspect the mixture at the plant, which includes 

observing the weighing of the materials; checking the temperature of the mixture; and 
visually inspecting for coating of the aggregates, segregation, and moisture in the mixture. 
The HMA Level I Technician shall sample and determine the gradation of the hot-bins 
and/or cold-feeds and the proper amount of asphalt binder being used to ensure 
conformity to the mix formula. The HMA Level II Technician shall also verify and document 
the addition rates of the anti-strip additives. 

 
 In addition, the HMA Level I Technician shall perform the required core density tests and, 

when required, extraction tests at the field laboratory. 
 
 The QC Manager shall furnish the Contractor with the mixing formulas which have been 

established for a specific combination of sources of ingredients. The formulas shall state 
the percentage of aggregate for each sieve fraction and the percentage of asphalt binder. 
These formulas are to be used in proportioning the ingredient materials for HMA mixtures 
within the specified tolerances. Changes in the mix formulas are to be made only by the 
QC Manager. 

 
 It is important that the QC Manager observe the laying and compaction of the mixture. 
 
 Mixture variations are noticeable in the completed work, and variations that are not 

apparent in the mixture at the plant sometimes show up as defects in the texture and 
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uniformity of the surface. Flushing of the mixture is a defect that can be detected only on 
the road. 
 

 It is the duty of both the HMA Level I and HMA Level II Technicians to establish and 
maintain an open line of communications. 

 
 Timely and appropriate actions can be instituted by early detection of defects or mixture 

variations. 
 

10. Scale Checks 
 

 When measurement of mixtures is on the basis of weights obtained from batch weights or 
platform scales, occasional scale checks shall be made by weighing full truckloads of the 
mixture on an approved platform scale at the plant site or on a commercial scale approved 
by the Engineer. The procedure is described in the Department’s Documentation of 
Contract Quantities Manual. The tests will be performed by the Level II Technician and 
reported on form BIC 2367, as needed, and the "Daily Plant Report". 
 

11. Samples 
 

 The HMA Level I Technician shall take check samples of the mixture in addition to the 

required samples.  Section 1030 of the Standard Specifications discusses sampling 

procedures and sampling frequency. 

 
12. Reports 

 
 The Quality Control Manager is responsible for completion of a "Daily Plant Report"  for 

each day of production for each type of mix. Other reports, when required, are "Sample 
Identification" (LM-6), and Scale Checks. 
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Initial Daily Plant and Random Samples shall be obtained at the frequencies specified in Standard 
Specifications Article 1030.09.  The initial daily quality control (QC) mixture sample shall be taken 
at the plant and the second QC daily sample, if required, shall also be collected at the plant.  The 
Department’s verification mixture samples will be taken at the jobsite, except for mixtures used in 
patching and paving less than 3 ft (1 m) wide where it will be taken at the plant.  
 
A. The QC mixture sample shall be taken from a truck at the plant.  Two sampling platforms 

(one on each side of the truck) shall be provided for sampling of the mix.  In order to obtain 
a representative sample of the entire truck, an equal amount of material shall be taken from 
each quarter point around the circumference of each pile in the truck to obtain a composite 
sample weighing approximately 100 lb (45 kg).  All truck samples shall be obtained by using 
a "D"-handled, square-ended shovel with built-up sides and back (1 to 1½ in. [25 to 37.5 
mm]).  The composite sample shall be blended and split to lab sample size using an IDOT 
approved HMA splitter.  The blending and splitting shall be according to HMA Level I 
procedures.  

 
B. Starting with the first day of production (excluding a test strip), the initial daily QC mixture 

sample shall be obtained between the first ½ to 1½ hours of daily production of a particular 
mixture according to Article 1030.09(a)(2).  

 
C. The second daily QC mixture sample, if required, shall be taken at a randomly selected time 

within the third quarter of the anticipated production day as determined by the Contractor 
using the "Random Numbers" table on the following page or the Department's Quality 
Management Program (QMP) Package software.  The anticipated full production day shall 
be the time from ½ hour after production begins to ½ hour before production ends.  The 
following procedure shall be used to calculate the second daily QC mixture sampling time. 

 
1. Multiply the quarter production day (in minutes) by a three-digit random number, 

expressed as a decimal, selected from the "Random Numbers" table or the 
Department's  QMP Package software. 

 
2. The number obtained (rounded to a whole number) shall be added to the starting time 

of the third quarter.  The time represented by this addition is the randomly selected 
sampling time. 

 
 If the plant is producing HMA mixtures intermittently, the samples shall be taken as 

close to the determined time as possible. 
 

The tests completed by the Contractor on the second daily QC mixture sample shall be 
according to Article 1030.09(a)(2).  
 

D. Department Random Verification Mixture Sample Determination and Collection. 
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The verification mixture sample will be collected at a randomly selected tonnage as 
specified in Article 1030.09(h).  The Engineer will determine the location of the random 
verification mixture sample using the “Random Numbers” table as specified herein or the 
Department’s QMP Package software.  The plan quantities will be used for each mixture 
unless there is significant change during construction at which time the new quantity will 
be used in the calculation. 

 
1.    The Engineer will multiply the plan quantity by a three digit random number, 

expressed as a decimal, selected from the "Random Numbers" table or the 
Department's QMP Package software. 

 
2.    The number obtained (rounded to a whole number) is the randomly selected ton to 

be sampled. 
 
3.    This ton will be used to identify the truck containing the mixture to be sampled.  For 

jobsite sampling, the Engineer will estimate the location this mixture will be placed to 
identify the location of plate sampling. 

 
The values are to be considered confidential and are not to be disclosed to anyone 
outside of the Department until after the truck containing the random verification 
mixture has been produced. 

 
Mixtures used for patching, paving applications placed with a road widener, paving 
applications less than 1,320 ft (400 m) in length, and handwork shall be sampled from the 
truck at the plant by the Contractor following the same procedure used to collect QC mixture 
samples (section A).  This process will be witnessed by the Engineer who will take custody 
of the verification sample. 
 

For all other mixture applications, the Contractor may select either sampling behind the 
paver or sampling from the MTD discharge chute for jobsite sampling.  The Contractor 
shall provide the necessary equipment and HMA Level I personnel to obtain the required 
samples, for whatever method is chosen, as specified herein. In the event the job site 
conditions pose a safety risk, the Engineer will adjust the random test location to the 
nearest safe location. Unsafe conditions include: intersections, narrow or restricted areas 
such as underpasses, on interchange ramps within 100 ft (30 m) of an access controlled 
highway, or any other situation deemed unsafe. 

1.    Behind Paver Sampling.  
 

This method covers the procedures for sampling HMA paving mixtures at the point of 
delivery immediately behind the paver and before initial compaction.  This method is 
intended to provide a single composite sample that is representative of the mixture 
as produced (i.e. excludes paver effects). 
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a. Equipment 
 

1) IDOT Approved Sampling Shovel (Fig. 1). 
 

2) Sample Containers - four (4) each.  Metal sample buckets with a minimum 
capacity of 3.5 gal (13 L).  

 
3) IDOT Approved HMA Sample Splitter. 
 
4) Plate/Shovel Sampling.  The following additional equipment is needed when 

sampling HMA placed directly over a milled surface, rubblized concrete or an 
aggregate base.  

 

i. Sampling Plates - four (4) each.  The sampling plates shall be 
rectangular and have a minimum size of 14 x 28 in. (360 x 720 mm).  
Plates shall have a hole approximately 0.25 in. (6 mm) in diameter drilled 
through each of the four corners. 

 

ii. Lifting Handles and Wire Lead.  A 24 in. (600 mm) length of wire shall 
be attached to the two holes on one side of the plate to serve as lifting 
handle.  An additional wire lead shall be attached to one of the lifting 
handles for locating the buried plate in the pavement.  This wire shall 
extend to the edge of the pavement. 

 

iii. Hammer and masonry nails for securing plates and wire lead. 
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Figure 1.  Aluminum Sampling Shovel & Dimensions 

 

 
b. Shovel Sample Sampling Procedure (Without Plates).  This method shall be 

used when sampling over smooth HMA and concrete surfaces. 
 

1)   The sampling shovel shall be used at each of the four offsets illustrated in 
Figure 2. to dig directly downward into the HMA behind the paver until it 
comes into contact with the previous pavement surface.  When in contact, 
the shovel shall be pushed forward until it is full.  The shovel shall be lifted 
up slowly.  The mix shall be carefully placed into the sample container in 
order to prevent any loss of HMA.   

 
c. Shovel/Plate Sampling Procedure (With Plates).  This method shall be used 

when sampling HMA directly over aggregate base, stabilized subbase, rubblized 
concrete, or a milled surface.  This method may not be appropriate for a 3/4 in. 
(19 mm) binder lift over a milled surface.  In the case of IL-4.75 or IL-9.5 FG 
mixtures, if approved by the Engineer, these mixtures may be shovel sampled 
from the auger area at the designated random location.  Intentions of sampling 
IL-4.75 or IL-9.5 FG mixtures in this manner shall be listed in the approved QC 
Plan. 

 
1)   Each plate with the wire lead attached to handles shall be placed at four 

locations at the designated random location ahead of the paver according to 
Figure 2.  If conditions on the project require restricting movement of the 
plate, a nail shall be driven through one of the holes in the plate and into the 
pavement. 

Overall Length = 5 ft (1.5 m)                     
Shovel Width = 10 in. (255 mm)              
Shovel Length = 12 in. (305 mm)       
Shovel Sides = 4 in. (100 mm)                

 



Illinois Department of Transportation 
 

Hot-Mix Asphalt QC/QA Initial Daily Plant and Random Samples 
Appendix B.6 

(continued) 
Effective Date: May 1, 1993 

Revised Date: December 1, 2022 
 

December 1, 2024 Manual of Test Procedures for Materials B.35 
 Appendix B.6 

 
2)    The wire lead shall be extended beyond the edge of the pavement.  

Trucks, pavers, and/or material transfer devices shall be allowed to cross 
over the plate and/or wire lead. 

 
3)    Immediately after the HMA is placed by the paver and before the initial 

roller compaction, the wire lead shall be used to locate the plate.  Once 
located, the wire handles shall be lifted out of the pavement.  This will locate 
the four corners of the plate.  

 
4)    Once the plate edges are defined, the shovel shall be used to dig 

downward through the thickness of the HMA behind the paver until it is in 
contact with the plate.  The shovel shall be pushed forward until it is full.  
The shovel shall be lifted up slowly.  The mix shall be carefully placed into 
the sample container in order to prevent any loss of HMA.   

 
5)    Remove the sampling plates from the pavement. 

 
 

 
 

Figure 2. Behind the Paver Sampling Layout  
 

d. Composite Sample. 
 

1)   The HMA samples in the containers shall be blended and split, using an 
IDOT approved HMA splitter, onsite by the Contractor and witnessed by the 
Engineer.  One composite sample consists of four increments collected 
within 10 ft (3 m) longitudinally and diagonally across the width of the paving 

Direction of Paving  

10 feet (3 m) 

Paving Width 
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operation (Fig. 2).  The four increments shall be blended according to HMA 
Level I procedures to provide a single composite sample.   

 

2)   Composite/Lab Samples.   
 

i.     A composite sample size shall be approximately 150 lb (70 kg) and 
a minimum of 100 lb (45 kg), allowing 50 lb (23 kg) for District testing, 
and 50 lb (23 kg) for Contractor testing.  

 
ii.     The minimum lab sample size of 50 lb (23 kg) shall be obtained by 

splitting the composite samples into two equal lab samples using an 
IDOT approved HMA splitter. The Engineer will secure the Department 
lab sample for the Contractor to transport to the District Materials 
Laboratory. 

  
e. Sample Site Repair. 

  
1)    HMA from the paver auger system shall be used to fill the voids left in the 

pavement from sampling.  To reduce segregation and low density in the 
finished mat, buckets shall be used to fill the voids left by the samples. 

 

i.     HMA from the augers system shall be placed in clean metal buckets 
just prior to sampling the pavement. 

 

ii.     The metal buckets shall be filled with approximately 25% more HMA 
than will be removed for the composite sample. 

 

2)   The buckets shall be dumped directly over the void. 
 
3)    The filled void shall have a thickness greater than the surrounding HMA 

to allow compaction of the mix by the roller(s). 
 

4)    Unacceptable site repair shall be removed and replaced at the 
Contractor’s expense. 

 
2. MTD Sampling. 

 
This method covers the procedures for sampling HMA paving mixtures at the point of 
delivery from a material transfer device (MTD). 
 

a. Equipment. 
 

1) MTD Sampling Device.  A portable device mounted either in the bed of a 
pickup truck or on a trailer.  The device shall be equipped with a funnel large 
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enough to capture the full stream of HMA from the MTD discharge chute 
without spillage and shall be capable of capturing a minimum composite 
sample.  See Figures 3, 4 and 5 for illustrations of various MTD sampling 
device configurations.  

 

2) Sample Containers – Metal containers each capable of holding a minimum 
of 50 lb (23 kg) of HMA.  

 

b. MTD Sampling Procedure. 
 

The Engineer will identify the truck containing the sample tonnage.  Immediately 
after the truck containing the random HMA tonnage has finished unloading, the 
MTD shall pull forward away from the paver far enough to allow the sampling 
device to be positioned under the MTD discharge chute.  The sampling device 
shall be positioned as level as possible in a safe location readily accessible by 
the MTD.  The MTD shall discharge without spillage approximately 150 lb (70 
kg) and a minimum of 100 lb (45 kg) into the funnel of the sampling device.    

 
c. Composite Sample. 

 
1)    Composite Sample.  HMA from all four sample containers of the sampling 

device shall be blended into one composite sample and split to lab sample 
size by the Contractor onsite using an IDOT approved HMA splitter.  The 
blending and splitting shall be according to HMA Level I procedures and will 
be witnessed by the Engineer.  A composite sample size shall be 
approximately 150 lb (70 kg) and a minimum of 100 lb (45 kg), allowing 50 
lb (23 kg) for District testing, and 50 lb (23 kg) for Contractor testing.  

 

The minimum lab sample size of 50 lb (23 kg) shall be obtained by splitting 
the composite samples into two equal lab samples using an IDOT approved 
HMA splitter. The Engineer will secure the Department lab sample for the 
Contractor to transport to the District Materials Laboratory.  

 
d. Documentation. 

 
After the sample has been obtained, the following information shall be written on 
each sample bag or box with a felt tip marker. 
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e. Sample Security. 
 

Each sample bag with a Department verification mixture sample will be secured 
by the Engineer using a locking ID tag. 

Sample boxes containing the Department’s verification mixture sample will be 
sealed/taped using a security ID label.   

f. Sample Transportation. 
 
The Contractor shall deliver the secured Department verification mixture 
samples to the district laboratory, during regular working hours, within two days 
of sampling. 

g. Testing. 
 
The Contractor shall and the Department will complete testing on the split 
verification mixture samples as described in 1030.09(g) and 1030.09(h). 

 
 
 
 

Contract #: _______________ 

Location__________   

Date: ___________ Time: ___________ 

Mix Type (binder, surface…): _________ 

Mix Design #: _____________________ 

Sampled By: ______________________ 
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Figure 3. Example of MTD Sampling Device 

 

   

Figure 4. Additional Examples of MTD Sampling Devices 
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Figure 5. Additional Examples of MTD Sampling Devices 
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RANDOM NUMBERS 

0.576 0.730 0.430 0.754 0.271 0.870 0.732 0.721 0.998 0.239 
0.892 0.948 0.858 0.025 0.935 0.114 0.153 0.508 0.749 0.291 
0.669 0.726 0.501 0.402 0.231 0.505 0.009 0.420 0.517 0.858 
0.609 0.482 0.809 0.140 0.396 0.025 0.937 0.301 0.253 0.761 
0.971 0.824 0.902 0.470 0.997 0.392 0.892 0.957 0.040 0.463 
0.053 0.899 0.554 0.627 0.427 0.760 0.470 0.040 0.904 0.993 
0.810 0.159 0.225 0.163 0.549 0.405 0.285 0.542 0.231 0.919 
0.081 0.277 0.035 0.039 0.860 0.507 0.081 0.538 0.986 0.501 
0.982 0.468 0.334 0.921 0.690 0.806 0.879 0.414 0.106 0.031 
0.095 0.801 0.576 0.417 0.251 0.884 0.522 0.235 0.389 0.222 
0.509 0.025 0.794 0.850 0.917 0.887 0.751 0.608 0.698 0.683 
0.371 0.059 0.164 0.838 0.289 0.169 0.569 0.977 0.796 0.996 
0.165 0.996 0.356 0.375 0.654 0.979 0.815 0.592 0.348 0.743 
0.477 0.535 0.137 0.155 0.767 0.187 0.579 0.787 0.358 0.595 
0.788 0.101 0.434 0.638 0.021 0.894 0.324 0.871 0.698 0.539 
0.566 0.815 0.622 0.548 0.947 0.169 0.817 0.472 0.864 0.466 
0.901 0.342 0.873 0.964 0.942 0.985 0.123 0.086 0.335 0.212 
0.470 0.682 0.412 0.064 0.150 0.962 0.925 0.355 0.909 0.019 
0.068 0.242 0.777 0.356 0.195 0.313 0.396 0.460 0.740 0.247 
0.874 0.420 0.127 0.284 0.448 0.215 0.833 0.652 0.701 0.326 
0.897 0.877 0.209 0.862 0.428 0.117 0.100 0.259 0.425 0.284 
0.876 0.969 0.109 0.843 0.759 0.239 0.890 0.317 0.428 0.802 
0.190 0.696 0.757 0.283 0.777 0.491 0.523 0.665 0.919 0.146 
0.341 0.688 0.587 0.908 0.865 0.333 0.928 0.404 0.892 0.696 
0.846 0.355 0.831 0.281 0.945 0.364 0.673 0.305 0.195 0.887 
0.882 0.227 0.552 0.077 0.454 0.731 0.716 0.265 0.058 0.075 
0.464 0.658 0.629 0.269 0.069 0.998 0.917 0.217 0.220 0.659 
0.123 0.791 0.503 0.447 0.659 0.463 0.994 0.307 0.631 0.422 
0.116 0.120 0.721 0.137 0.263 0.176 0.798 0.879 0.432 0.391 
0.836 0.206 0.914 0.574 0.870 0.390 0.104 0.755 0.082 0.939 
0.636 0.195 0.614 0.486 0.629 0.663 0.619 0.007 0.296 0.456 
0.630 0.673 0.665 0.666 0.399 0.592 0.441 0.649 0.270 0.612 
0.804 0.112 0.331 0.606 0.551 0.928 0.830 0.841 0.702 0.183 
0.360 0.193 0.181 0.399 0.564 0.772 0.890 0.062 0.919 0.875 
0.183 0.651 0.157 0.150 0.800 0.875 0.205 0.446 0.648 0.685 

 
Note: Always select a new set of numbers in a systematic manner, either horizontally or 

vertically. Once used, the set should be crossed out. 

http://www.idot.illinois.gov/doing-business/material-approvals/concrete/index
http://www.lakeland.cc.il.us/as/idt/manuals.cfm
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Density quality control and verification tests shall be performed at random test locations based on the 
frequency specified in Article 1030.09 of the Standard Specifications. The random test locations shall 
be determined as follows: 
 
A.  By the Contractor for quality control using a nuclear density gauge at intervals as specified in 

1030.09(b). 
 

A) The beginning station number shall be established daily and the estimated paving distance 
computed for the day's production. The total distance to be paved shall then be subdivided 
into density testing intervals.  A minimum of one interval is required for each half day’s 
production. 

 
For patching, estimate the number of patches to be completed for each half of the day’s 
production.   

 
B) The length of each paving interval shall be multiplied by the three digit random number 

expressed as a decimal from the "Random Numbers" table on the following page or from the 
Department's Quality Management Program (QMP) Package. The number obtained shall be 
added to the beginning station number for the interval to determine the  longitudinal test 
location.  This process shall be repeated for the subsequent intervals for the day's production 
using new random numbers to identify each test location. 

 
The remaining partial length of paving at the end of each day shall be treated as an interval 
with the test location determined by multiplying the partial distance by the next random 
number. 
 
For patching, multiply each of the estimated half day’s production of patches by the three 
digit random number.  If necessary, round these numbers up to the next whole number.  The 
numbers obtained shall be the patches that shall be tested, starting the count over at each 
half day’s production. 

 
C) Nuclear density test sites shall be equally positioned five (5) across all paved mat widths.  

The outer test sites shall be 4 in. (100 mm) from the edges of the mat.  When LJS has been 
used, the outer test site shall be adjusted in 1 ft (300 mm).   

 
For patching, only a single test site centered in the randomly selected patch shall be tested.   

 
D) The average of all nuclear density readings at each location shall be reported on the 

Department’s MI 303N QC Nuclear Density Report form.   
 

2. By the Engineer for verification testing using cores or a nuclear density gauge as specified in 
1030.09(h).  The test location will be the center of the core or nuclear density gauge. 
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A) Prior to paving or patching, the random test locations for density will be determined by 
the Engineer using the random numbers.  The values are to be considered confidential 
and are not to be disclosed to anyone outside of the Department until finish rolling is 
complete.  Once random test locations are determined by the Engineer, it may be 
necessary to alter the random test locations due to quantity adjustments, sequencing 
changes, or other alterations made by the Department or Contractor. The Engineer will 
document any changes to the random test locations.   

 
B) For all paving, each test location will be randomly determined longitudinally.  For paving 

less than 3 ft (1 m) wide, the transverse location will be centered in the paving width.  
For paving wider than or equal to 3 ft (1 m), each test location will also be randomly 
determined transversely within each density testing interval.  Each test location will be 
determined with two random numbers.  The first random number is used to determine 
the longitudinal distance to the nearest 1.0 ft (300 mm) into the density testing interval.  
The second random number is used to determine the transverse offset to the nearest 
0.1 ft (30 mm) from the left edge of the paving.  The direction of the paving lane will be 
the same as the direction of the traffic. 

 
1) Longitudinal Location: Determine the random longitudinal location by multiplying 

the length of the prescribed density interval by the random number selected.   
 
2) Transverse Offset to Center of Core: For paving wider than or equal to 3 ft (1 m), 

determine the random transverse location by multiplying the width of the paving by 
the random number selected from the Random Numbers table or the Department’s 
QMP Package.  The effective lane width of the paving lane will be used in 
calculating the transverse offset. The effective lane width is determined by first 
subtracting 1.0 ft (300 mm) for each longitudinal joint with LJS from the entire lane 
width.  The effective lane width is then reduced 4.0 in. (100 mm) for each joint that 
does not have LJS. The effective lane width is further reduced by 4.0 in. (100 mm) 
for the diameter of the core barrel.   

 
Effective lane width of pavement = pavement lane width – 1.0 ft (300 mm) for each 
edge with LJS – 4.0 in. (100 mm) for each edge without LJS – 4.0 in. (100 mm) for 
core barrel 

 
The transverse offset is determined by first multiplying the effective lane width by the 
selected random number. If the left edge is located immediately above LJS, 1.0 ft (300 
mm) will be added to the calculated transverse offset measurement.  If the left edge is 
confined but without LJS, 4.0 in. (100 mm) will be added to the calculated transverse 
offset measurement. An additional 2 in. (50 mm) will be added to the calculated 
transverse offset measurement to account for the distance from the edge of the core 
barrel to the center of core.  The transverse offset is measured from the left physical 
edge of the paved lane to locate the center of the core on the pavement.   
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Transverse Offset to Center of Core = effective lane width x random number + 1.0 ft 
(300 mm) if left edge has LJS + 4.0 in. (100 mm) if left edge does not have LJS + 2.0 
in. (50 mm) for core barrel 

 
Density taken within 1.0 ft (300 mm) from an unconfined edge without LJS will have 
2.0% added.  

 
For patching, the random density locations will be determined based on the number of 
patches estimated for the project multiplied by a random number.  If necessary, round any 
calculated fraction up to the next whole number.  The test location will be centered in the 
patch. 

 
C) The intervals used to determine the random locations for density verification are dependent 

on mixture use as specified in 1030.09(h). 
 
D) This process shall be repeated for all density intervals on a given project. 
 
E) Moving test locations. 

 
There are two scenarios in which a random test location may be moved longitudinally using 
the same random transverse offset.  The first scenario is to avoid only the obstacles listed 
in Case 1 below.  The second scenario is to avoid pavement defects in the surface being 
overlaid as described in Case 2 below. 

 
1) Case 1.  In the event the random test location has an obstruction that will not allow the 

necessary compactive effort to be applied, the Engineer will adjust the longitudinal 
location of the density test in order to avoid the obstacle.  Using the same random 
transverse offset, the test location will be moved longitudinally, ± 15 ft (5 m) to avoid 
the following obstacles only: 

 
a)   Structures or Bridge Decks 
b)   Detection loop or other pavement sensors 
c)   Manholes or other utility appurtenances 

 
2) Case 2.  In the event there are pavement defects in the surface being overlaid, the 

Contractor may place temporary markings on the shoulder to identify longitudinal 
locations where a defect is present.  In the case of an asphalt scab (i.e. thin layer 
of less than 0.5 in. (12 mm) of asphalt pavement remaining after milling) the 
temporary markings shall show the extent or length of the defect.  These pavement 
defect locations will be approved by the Engineer.  If a random test location lands 
at the same longitudinal location as a temporary mark, the test location will be 
moved 5 ft (1.5 m) in the direction toward the paver at the same transverse offset. 
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F)  Example Calculations for Identifying Density Verification Test Locations for QC/QA 

Paving and Patching Projects. 
 

Example 1.  
 
This example illustrates the determination of density verification test locations for a QC/QA 
overlay project.   
   
Given: A mixture is to be paved as a 6.0 ft wide shoulder 3.5 in. thick for 1 mile with LJS placed 
at the pavement/shoulder joint.   
 
This paving thickness will require a density testing interval of 0.2 miles.  The shoulder consists of 
a 6.0 ft-wide mat with the left edge confined with LJS and the right edge unconfined without LJS.  
The random numbers selected for the longitudinal direction are: 0.904, 0.231, 0.517, 0.253, and 
0.040.  The random numbers for the transverse direction are: 0.003, 0.052, 0.998, 0.510 and 
0.109.   

 
The individual longitudinal density test interval distances can be converted to the cumulative 
random distance using the following equation: 
 

nn RnDCD +−= )]1([  

 Where: 
 
  n = the density interval number 
  CD = cumulative distance 
  D = density testing interval length (typically 1056 ft (0.2 mile)) 
  R = random distance within the given density testing interval 

 
The longitudinal locations are determined by multiplying the longitudinal random numbers by 
1056 ft (0.2 mile).  The transverse offsets are determined by multiplying the transverse random 
number by the width of the paving minus 1.0 ft for the left edge confined with LJS (5.0 ft).   

 
Determine the effective shoulder width by subtracting 1.0 ft for each edge with LJS and 4.0 in. (0.33 
ft) for each edge without LJS from the 6.0 ft paved shoulder width.  In this case the right edge of the 
shoulder is unconfined without LJS, so subtract 4.0 in. (0.33 ft), and the left edge is confined with 
LJS so subtract 1.0 ft.  Then subtract 4.0 in. (0.33 ft) for the width of the core barrel.   

  
Effective Shoulder Width = 6.0 ft - 1.0 ft - 0.33 ft – 0.33 ft = 4.34 ft 

The calculated transverse offset distances are determined by multiplying the effective shoulder width 
of 4.34 ft by the random numbers and adding 1.0 ft for the left confined edge with LJS plus 2.0 in. 
(0.17 ft) for the core barrel (1.0 ft + 0.17 ft = 1.17 ft).  The random locations for the first mile measured 

http://www.astm.org/cgi-bin/resolver.cgi?C1077
http://www.astm.org/cgi-bin/resolver.cgi?C1077
http://www.astm.org/cgi-bin/resolver.cgi?C1077
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from the beginning of the lot and the left edge of the paved shoulder to the center of the core barrel 
are as follows: 

 

Test Site # Random Distance Cumulative Distance 
Center of Core 

Transverse Location 1/ 

1 1056 x 0.904 = 955 ft 1056 x (1-1) + 955 =   955 ft (4.34 x 0.003) + 1.17 = 1.2 ft 

2 1056 x 0.231 = 244 ft 1056 x (2-1) + 244 = 1300 ft (4.34 x 0.052) + 1.17 = 1.4 ft 

3 1056 x 0.517 = 546 ft 1056 x (3-1) + 546 = 2658 ft (4.34 x 0.998) + 1.17 = 5.5 ft 

4 1056 x 0.253 = 267 ft 1056 x (4-1) + 267 = 3435 ft (4.34 x 0.510) + 1.17 = 3.4 ft 

5 1056 x 0.040 =   42 ft 1056 x (5-1) +   42 = 4266 ft (4.34 x 0.109) + 1.17 = 1.6 ft 

 
1/ Transverse location of the center of the core measured from the left physical edge of the shoulder. 

 
Example 2.  

 
This example illustrates the determination of density verification test locations for a QC/QA widening 
project.   
   
Given: A mixture is to be paved as a 2.0 ft wide shoulder 1.5 in. thick for 4 miles.   
 
This paving width will require a density testing interval of 1 mile.  The shoulder consists of a 2.0 ft 
wide mat with the left edge confined and the right edge unconfined.  No LJS was used.   The random 
numbers for the longitudinal direction are: 0.821, 0.345, 0.623 and 0.140.  As the paving is less than 
3 ft, the transverse location will be centered.   
 
The individual density test interval distances can be converted to the cumulative random distance 
using the following equation: 

 

nn RnDCD +−= )]1([  

 Where: 
 
  n = the density interval number 
  CD = cumulative distance 
  D = density testing interval length (1 mile) 
  R = random distance within the given density testing interval 

 
The longitudinal locations are determined by multiplying the longitudinal random numbers by 
5,280 ft (1 mile).  The transverse offsets are determined by dividing the width of the paving in 
half (by 2).   
 
The random locations measured from the beginning of shoulder paving and the left (confined) 
edge of the paved mat to the center of the nuclear gauge are as follows: 

 

http://www.astm.org/cgi-bin/resolver.cgi?C1077
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Test 
Site 

# 
Random Distance Cumulative Distance 

Transverse 
Location 

1 5280 x 0.821 = 4,335 ft 5280 x (1-1) + 4,335 =  4,335 ft 2.0 / 2 = 1.0 ft 

2 5280 x 0.345 = 1,822 ft 5280 x (2-1) + 1,882 =  7,162 ft 2.0 / 2 = 1.0 ft 

3 5280 x 0.623 = 3,289 ft 5280 x (3-1) + 3,289 = 13,849 ft 2.0 / 2 = 1.0 ft 

4 5280 x 0.140   =  739 ft 5280 x (4-1) + 739   =  16,579 ft 2.0 / 2 = 1.0 ft 

 
Example 3. 
 
This example illustrates the determination of density verification test locations for a QC/QA 
patching project.   
 
Given: On an 8 mile full-depth patching project it is estimated that 140 patches will be 
constructed. 
 
Patching projects require 1 nuclear density test for every 50 patches.  The first random number 
is 0.289.  The second is 0.760 and the third 0.444.  The individual density test interval distance 
can be converted to the cumulative random patch using the following equation: 

 

nn PnDCP +−= )]1([  

 Where: 
 
  n = the density interval number 
  CP = cumulative patch 
  D = density testing interval (typically 50 patches) 
  P = random patch within the given density testing interval 
 

The longitudinal locations are determined by multiplying the longitudinal random numbers by 50 
patches or when less than 50 patches remain, the number of remaining patches.  The test location 
is then centered in the identified patch. 

 
Nuclear # Random Patch1 Cumulative Patch Transverse Location 

1 50 x 0.289 = 15 50 x (1-1) + 15   = 15 Center of patch 

2 50 x 0.760 = 38 50 x (2-1) + 38  =  88 Center of patch 

3 40 x 0.444 = 18 50 x (3-1) + 18 = 118 Center of patch 

 
1/ If necessary, round any calculated fraction up to the next whole number. 
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RANDOM NUMBERS 

0.576 0.730 0.430 0.754 0.271 0.870 0.732 0.721 0.998 0.239 
0.892 0.948 0.858 0.025 0.935 0.114 0.153 0.508 0.749 0.291 
0.669 0.726 0.501 0.402 0.231 0.505 0.009 0.420 0.517 0.858 
0.609 0.482 0.809 0.140 0.396 0.025 0.937 0.301 0.253 0.761 
0.971 0.824 0.902 0.470 0.997 0.392 0.892 0.957 0.040 0.463 
0.053 0.899 0.554 0.627 0.427 0.760 0.470 0.040 0.904 0.993 
0.810 0.159 0.225 0.163 0.549 0.405 0.285 0.542 0.231 0.919 
0.081 0.277 0.035 0.039 0.860 0.507 0.081 0.538 0.986 0.501 
0.982 0.468 0.334 0.921 0.690 0.806 0.879 0.414 0.106 0.031 
0.095 0.801 0.576 0.417 0.251 0.884 0.522 0.235 0.389 0.222 
0.509 0.025 0.794 0.850 0.917 0.887 0.751 0.608 0.698 0.683 
0.371 0.059 0.164 0.838 0.289 0.169 0.569 0.977 0.796 0.996 
0.165 0.996 0.356 0.375 0.654 0.979 0.815 0.592 0.348 0.743 
0.477 0.535 0.137 0.155 0.767 0.187 0.579 0.787 0.358 0.595 
0.788 0.101 0.434 0.638 0.021 0.894 0.324 0.871 0.698 0.539 
0.566 0.815 0.622 0.548 0.947 0.169 0.817 0.472 0.864 0.466 
0.901 0.342 0.873 0.964 0.942 0.985 0.123 0.086 0.335 0.212 
0.470 0.682 0.412 0.064 0.150 0.962 0.925 0.355 0.909 0.019 
0.068 0.242 0.777 0.356 0.195 0.313 0.396 0.460 0.740 0.247 
0.874 0.420 0.127 0.284 0.448 0.215 0.833 0.652 0.701 0.326 
0.897 0.877 0.209 0.862 0.428 0.117 0.100 0.259 0.425 0.284 
0.876 0.969 0.109 0.843 0.759 0.239 0.890 0.317 0.428 0.802 
0.190 0.696 0.757 0.283 0.777 0.491 0.523 0.665 0.919 0.146 
0.341 0.688 0.587 0.908 0.865 0.333 0.928 0.404 0.892 0.696 
0.846 0.355 0.831 0.281 0.945 0.364 0.673 0.305 0.195 0.887 
0.882 0.227 0.552 0.077 0.454 0.731 0.716 0.265 0.058 0.075 
0.464 0.658 0.629 0.269 0.069 0.998 0.917 0.217 0.220 0.659 
0.123 0.791 0.503 0.447 0.659 0.463 0.994 0.307 0.631 0.422 
0.116 0.120 0.721 0.137 0.263 0.176 0.798 0.879 0.432 0.391 
0.836 0.206 0.914 0.574 0.870 0.390 0.104 0.755 0.082 0.939 
0.636 0.195 0.614 0.486 0.629 0.663 0.619 0.007 0.296 0.456 
0.630 0.673 0.665 0.666 0.399 0.592 0.441 0.649 0.270 0.612 
0.804 0.112 0.331 0.606 0.551 0.928 0.830 0.841 0.702 0.183 
0.360 0.193 0.181 0.399 0.564 0.772 0.890 0.062 0.919 0.875 
0.183 0.651 0.157 0.150 0.800 0.875 0.205 0.446 0.648 0.685 

 
Note: Always select a new set of numbers in a systematic manner, either horizontally or vertically. 

Once used, the set should be crossed out. 
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A. Scope 
 

1. All required Contractor test results, including resample tests, listed in Article 
1030.09 shall be plotted on Control Charts. (No check tests shall be plotted on 
these Control Charts.)  

 
2. Control Charts shall be maintained by the Contractor in the field laboratory. 

Contractor test results shall be recorded within 24 hours of sampling. The 
Engineer shall be provided access to the Control Charts at all times. 

 
3. Rounded values shall follow the document “Hot-Mix Asphalt Rounding Test 

Values”. 
 
B. General Procedures 
 

1. Control Charts shall be computer generated (10 divisions per 1 in. [25 mm]). 
The vertical scale used shall conform to the following requirements in respect 
to the rounded values of: 

 
Gradation - 1% per 2.5 divisions (1 in. [25 mm] = 4.0%). 
 
Air Voids, Field VMA, Minus No. 200 (75-µm), Field Density - 0.1% 
per division (1 in. [25 mm] = 1.0%). 
 
Asphalt Binder Content — 0.1% per 5 divisions (1 in. [25 mm] = 
0.2%). 
 
Specific Gravity (Bulk or Maximum Theoretical) -  
0.001 per division (1 in. [25 mm] = 0.01). 
 

2. The horizontal scale shall be arranged such that each randomly selected test 
value obtained is plotted at ½ in. (12.5-mm) intervals.   

 
Note. When the QMP Package is used to generate Control Charts, 8.5” X 
11.0” page format shall be used to produce the required divisions per 1 in. 

 
C. Symbols and Control Limits 
 

1. Individual test values shall be represented on Control Charts by open circles 
centered on the correct test value except that washed extraction gradations 
shall be denoted by a solid circle. Moving average values shall be represented 
by open squares centered on the correct value. State assurance test values   
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shall be represented by solid triangles for washed extraction gradations and by 
open triangles for dry gradations.  All symbols shall be 0.1 in. (2.5 mm) in their 
largest dimension. 

 
2. Individual test values shall be connected by dashed lines.  Moving average 

data points shall be connected by solid lines. 
 
3. Target values shall be represented on Control Charts by horizontal solid lines. 

Appropriate control limits (solid lines) for each control parameter shall extend 
horizontally across the chart and be identified with an appropriate solid symbol 
corresponding to the type of test it represents, i.e., individual or moving 
average. 

 
D. Individual Test Values and Moving Average 
 

1. Moving averages are applicable to all values.  The moving average is the 
average of four consecutive test values and is determined by starting with the 
fourth test value and averaging it with the three preceding test values. Plotting 
the average thereafter will be done in a similar manner starting with the test 
value just completed. Rounding procedures for the moving average are the 
same as used for the individual test values. 

 
The moving average for minus No. 200 (75 µm) for HMA production control 
shall include both washed extraction gradation and adjusted dry gradation 
individual results.  When a given sublot includes both washed extraction and 
dry gradation test results for the minus No. 200 (75 µm), only the washed 
extraction gradation shall be used in the moving average. 

 
The moving average for Gmm of a new mixture shall be established initially with 
the results from the first plant sample and shall include more tests in the 
moving average as they occur until the moving average of four is established.  
Unless otherwise specified by the Engineer, the moving average for Gmm of a 
previously placed mixture shall begin with the most recent moving average of 
four and shall be averaged with subsequent test results. 
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2. At the bottom of the chart under the line on which the individual test data is 
plotted, the following information shall be listed: 

 
a. Date and specific time (include a.m. or p.m.) of sampling. 
 
b. Lot Number. 
 
c. Test Sequence. 
 
d. Quantity of material represented (produced since previous test). 
 
e. Initials of person performing the test. 
 
f. Use "(rs)" to denote resample. 

 
E. Test Strip Values 
 

1. Test values obtained  from a test strip shall be placed at the beginning of the 
Control Charts. Once all these tests have been completed and their values 
recorded, two vertical double black lines shall be drawn on the graph ½ in. 
(12.5 mm) apart.  

 
2. After completion of an acceptable test strip, production under QC/QA shall be 

initiated with the agreed upon targets and appropriate limits being placed on 
the graph. Individual required QC plant test results shall be recorded from this 
point on with a moving average being established at the completion of the 
fourth test. 

 
F. Adjusting Targets 
 

1. If the adjustments in gradation or asphalt binder content are required in order 
to maintain proper voids, they shall be made according to Article 1030.10 and 
shall be appropriately documented on the Control Charts. 

 
2. When an adjustment to the Target value is made, two vertical double black 

lines shall be drawn on the graph ½ in. (12.5 mm) apart. The new target value 
plus upper and lower control values will be placed on the chart. The moving 
average will continue as though the adjustment had not taken place.

http://www.astm.org/cgi-bin/resolver.cgi?D2950D2950M
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G. Resample Test Values 
 
 The Contractor resample tests shall be denoted by a circle (closed for washed gradations 

and open for all other tests) with its value placed on the vertical line, which corresponds to 
the time or lot from which the resample was taken. A circle shall be drawn around a failed 
test value and the corresponding resample test value.  Both the failed test value and the 
resample test value shall be used as individual points in determining moving averages. 

 
 

 
 
 

http://www.astm.org/cgi-bin/resolver.cgi?C1231C1231M
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1.1 GENERAL 

 
Contractors shall provide all hot-mix asphalt (HMA) mix designs for use on Department 
contracts.  Mix designs shall be the proprietary property of the Contractor.  Mix designs 
must result in mixtures meeting Department criteria.  The Department will provide 
current aggregate bulk specific gravities.   
 
Note. The values stated in SI units are to be regarded as the standard. The English units 
are shown in parentheses and may not be exact equivalents. 
 

2.1 PURPOSE 
 
To establish a verification procedure to evaluate Contractor mix designs for use on 
Department contracts.  This procedure also allows for comparison of test accuracy and 
precision between laboratories. 
 

3.1 REQUIRED DESIGN DATA/MATERIAL SAMPLES 
 

3.2 The Contractor shall provide a mix design prepared by a Hot-Mix Asphalt Level III 
Technician in accordance with the Department's "Hot-Mix Asphalt Design Procedure" in 
the current Hot-Mix Asphalt Level III Technician Course manual.  All testing shall be 
performed by Hot-Mix Asphalt Level I, II, or III Technicians .  An approved mix design that 
will be used as WMA through the use of foaming technology alone (without WMA 
additives) will not require a new submittal.   Mix designs shall be submitted with the 
following design data: 

 
A. The average mix plant stockpile gradations and aggregate blend percentages used 

to design the mix.  Each of the individual aggregate gradations used in the Contractor 
design shall be an average of a minimum of five stockpile gradations from existing 
stockpiles at the plant.  Adjusted average aggregate source gradations (stockpile 
gradations preferred) may be substituted if aggregate has not been shipped to the 
mix plant.  The adjustment shall be based on the amount of aggregate degradation 
anticipated during shipment to, and handling at, the mix plant.  A design using 
gradation information not comparing to mix plant or aggregate source gradations shall 
be considered unacceptable. 
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B. The Contractor shall provide the following information utilizing a design 
package with the same output format as the Department’s Quality 
Management Program (QMP) Package software. 

 
(1) Design sheet. The design shall contain a minimum of four design points, 

two of which shall bracket the optimum design asphalt binder (AB) 

content by at least  0.5%.  Under remarks include: short-term aging 
time, dust correction factor, compaction temperature, and mixing 
temperature. 

 
(2) Design summary data sheet (in the QMP Package format). 
 
(3) Gmm lab worksheets. 
 
(4) Batching worksheet. 
 
(5) Dust correction worksheet (example shown in the Hot-Mix Asphalt 

Technician Course Level III manual). 
 
(6) Batching sources sheet. 

 
(7) Mix design graphs (full page). 

 
  (a) Gradation (0.45 power curve). 
 
  (b) Asphalt Binder Content vs. Gmb/Gmm. 
 
  (c) Asphalt Binder Content vs. VMA. 
 
  (d) Asphalt Binder Content vs. Air Voids. 

   
(8) Recalculations and/or retested points (e.g., recalculated Gmm's using 

average Gse). 
 
(9) TSR worksheet including the mixture unconditioned tensile strength, 

conditioned tensile strength, TSR and, if anti-strip additive is used, the 
conditioned tensile strength of the mixture without the anti-strip additive. 

 

http://www.astm.org/cgi-bin/resolver.cgi?D2950D2950M
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3.3  The Contractor shall submit the following to the Department a minimum of 30 calendar 
days prior to production: samples of blended aggregate, asphalt binder, additives, and 
compacted gyratory cylinders, at the optimum asphalt content according to Section 3.3.D 
as specified herein, which represent the materials in the mix design.  These representative 
samples shall be identified and submitted as follows: 
 
A. Aggregate (including the mineral filler or collected dust) -- Dried, split into the 

individual sizes specified for the Batching Worksheet as stated in the current Hot-Mix 
Asphalt Level III Technician Course manual, and then blended to the chosen 
gradation.  The amount submitted shall be two 10,000-gram samples of dry 
aggregate, with an additional 2,000 grams for gradation testing if requested by the 
District.  All material shall be bagged in plastic bags or other airtight containers.  Each 
container shall be identified with the source names, source locations, source 
Producer/Supplier Numbers, material codes, sample location, and sample date. 

 
B. Asphalt Binder -- A minimum of four individual one quart cans with friction lids.  Each 

container shall be identified with source name, source location, source 
Producer/Supplier Number, material code, sample location, and sample date. 

 
C. Additive(s) (including anti-strip, WMA and fibers) -- Each container shall be identified 

with the source name, source location, brand name or number, material code, sample 
location, sample date, Safety Data Sheet (SDS), the manufacturer's recommended 
dosage rate, and the dosage rate used in the design. NOTE:  Prior to submitting the 
additive(s), the Contractor shall contact the District Materials Engineer for the 
required sample size. 

 
D. Compacted Gyratory Cylinders – The Contractor shall provide compacted 150 mm 

(5.91 in.) diameter gyratory cylinders meeting the air void requirements of the 
respective tests shown in the following table. The number of gyratory cylinders and 
the height of the gyratory cylinders per test is also specified in the following table. 
The Hamburg, I-FIT, and I-FIT LTA gyratory cylinders have the same volumetric 
requirements and shall be treated as identical when assigning them to the required 
tests. 
 

 TSR Hamburg Wheel / I-FIT1/ 

IL Modified AASHTO 
Procedure 

T 283 T 324 / T 393 

Height of Gyratory 
Cylinders 

95mm (3.74 in.) 160mm (6.30 in.) 2/ 

No. Gyratory Cylinders  6 4 3/ 

1/   I-FIT Long-Term Aging (LTA) is required for surface mixes 
2/   If a contractor does not possess equipment capable of creating 160 mm (6.30) tall 

gyratory cylinders, twice the required number of 115 mm (4.53 in.) cylinders will be 
acceptable (a total of 12). 

3/  This is the total number of gyratory cylinders required for both tests, and may be 
reduced by 1 for binder mixtures. 

http://www.astm.org/cgi-bin/resolver.cgi?C1231C1231M
http://www.astm.org/cgi-bin/resolver.cgi?C1231C1231M
http://www.astm.org/cgi-bin/resolver.cgi?C1064C1064M
http://www.astm.org/cgi-bin/resolver.cgi?C1064C1064M
http://www.astm.org/cgi-bin/resolver.cgi?C192C192M
http://www.astm.org/cgi-bin/resolver.cgi?C172C172M
http://www.astm.org/cgi-bin/resolver.cgi?C39C39M
http://www.astm.org/cgi-bin/resolver.cgi?C31C31M
http://www.astm.org/cgi-bin/resolver.cgi?C143C143M
http://www.astm.org/cgi-bin/resolver.cgi?C138C138M
http://www.astm.org/cgi-bin/resolver.cgi?C231C231M
http://www.astm.org/cgi-bin/resolver.cgi?C78C78M
http://www.astm.org/cgi-bin/resolver.cgi?C173C173M
http://www.astm.org/cgi-bin/resolver.cgi?C617C617M
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3.4 All design data and material samples shall be submitted to the Department a 
minimum of 30 calendar days prior to production. 

 
3.5 By submitting a mix design and the constituent materials for verification, the 

Contractor certifies that they meet Department requirements and represent the 
materials to be used during mix production. 

 
4.1 DEPARTMENT VERIFICATION 
 

4.2 At the option of the Department, new mix designs will be verified using Method A 
or Method B listed below. Previously approved mix designs adjusted per Section 
5.2.A will be verified using Method A or Method B. Mix designs adjusted per 
Sections 5.2.B, 5.2.C, 5.2.D, or Section 5.3 will be verified using Method C. 

 
  Method A (Contractor Four Point Mix Design).  Department verification for mix 

designs will include review of all mix design data (including all aggregate field 
gradations) submitted by the Contractor, mixing the component materials 
submitted by the Contractor, and verification testing of the asphalt mixture. The 
verification testing; which includes volumetric (VMA, VFA, Gmb, Gmm, air voids), 
tensile strength, TSR, Hamburg Wheel, and I-FIT; shall meet the mix design 
criteria at the optimum asphalt content. A mixture made from the individual 
materials will be tested for volumetric properties. The Contractor shall provide 
compacted gyratory cylinders as per Section 3.3.D herein.   

 
 Method B (Contractor Four Point Mix Design).   Department verification for mix 

designs will be based on 1) a review of all mix design data (including all aggregate 
field gradations) submitted by the Contractor and 2) Department verification testing 
for Gmm, tensile strength, TSR, Hamburg Wheel, and I-FIT. The Contractor shall 
provide compacted gyratory cylinders as per Section 3.3.D herein. The Contractor 
shall also provide the Department with component materials according to Section 
3.3 herein to verify Gmm. The mixture at the optimum design asphalt binder 
content shall meet the mix design criteria for the following: VMA, VFA, Gmb, 
Gmm, air voids, tensile strength, TSR values, Hamburg Wheel, and I-FIT. 

 

Method C (Contractor One Point Mix Design). Department verification for mix 
designs will include review of all mix design data (including all aggregate field 
gradations) submitted by the Contractor, mixing the component materials 
submitted by the Contractor, and verification testing of the asphalt mixture. The 
verification testing; which includes volumetric (VMA, VFA, Gmb, Gmm, air voids), 
tensile strength, TSR, Hamburg Wheel, and I-FIT; shall meet the mix design 
criteria at the optimum asphalt content. A mixture made from the individual 
materials will be tested for volumetric properties. The Contractor shall provide 
compacted gyratory cylinders as per Section 3.3.D herein.   

 







http://www.astm.org/cgi-bin/resolver.cgi?E11
http://www.astm.org/cgi-bin/resolver.cgi?E11










http://www.astm.org/cgi-bin/resolver.cgi?D2950D2950M










http://www.transportation.org/












http://www.transportation.org/












































































mailto:Joseph.Rechner@illinois.gov
































mailto:Joseph.Rechner@illinois.gov








































































































































































































































Illinois Department of Transportation 
 

Hot-Mix Asphalt PFP and QCP Random Jobsite Sampling 
Appendix E.4 

 
Effective Date: April 1, 2008 

Revised Date: December 1, 2021 
 

December 1, 2024 Manual of Test Procedures for Materials E.33 
 Appendix E.4 

 
 

Figure 5. Additional Examples of MTD Sampling Devices 
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Figure 6. Additional Examples of MTD Sampling Devices 
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RANDOM NUMBERS 
 

0.576 0.730 0.430 0.754 0.271 0.870 0.732 0.721 0.998 0.239 
0.892 0.948 0.858 0.025 0.935 0.114 0.153 0.508 0.749 0.291 
0.669 0.726 0.501 0.402 0.231 0.505 0.009 0.420 0.517 0.858 
0.609 0.482 0.809 0.140 0.396 0.025 0.937 0.301 0.253 0.761 
0.971 0.824 0.902 0.470 0.997 0.392 0.892 0.957 0.040 0.463 
0.053 0.899 0.554 0.627 0.427 0.760 0.470 0.040 0.904 0.993 
0.810 0.159 0.225 0.163 0.549 0.405 0.285 0.542 0.231 0.919 
0.081 0.277 0.035 0.039 0.860 0.507 0.081 0.538 0.986 0.501 
0.982 0.468 0.334 0.921 0.690 0.806 0.879 0.414 0.106 0.031 
0.095 0.801 0.576 0.417 0.251 0.884 0.522 0.235 0.389 0.222 
0.509 0.025 0.794 0.850 0.917 0.887 0.751 0.608 0.698 0.683 
0.371 0.059 0.164 0.838 0.289 0.169 0.569 0.977 0.796 0.996 
0.165 0.996 0.356 0.375 0.654 0.979 0.815 0.592 0.348 0.743 
0.477 0.535 0.137 0.155 0.767 0.187 0.579 0.787 0.358 0.595 
0.788 0.101 0.434 0.638 0.021 0.894 0.324 0.871 0.698 0.539 
0.566 0.815 0.622 0.548 0.947 0.169 0.817 0.472 0.864 0.466 
0.901 0.342 0.873 0.964 0.942 0.985 0.123 0.086 0.335 0.212 
0.470 0.682 0.412 0.064 0.150 0.962 0.925 0.355 0.909 0.019 
0.068 0.242 0.777 0.356 0.195 0.313 0.396 0.460 0.740 0.247 
0.874 0.420 0.127 0.284 0.448 0.215 0.833 0.652 0.701 0.326 
0.897 0.877 0.209 0.862 0.428 0.117 0.100 0.259 0.425 0.284 
0.876 0.969 0.109 0.843 0.759 0.239 0.890 0.317 0.428 0.802 
0.190 0.696 0.757 0.283 0.777 0.491 0.523 0.665 0.919 0.146 
0.341 0.688 0.587 0.908 0.865 0.333 0.928 0.404 0.892 0.696 
0.846 0.355 0.831 0.281 0.945 0.364 0.673 0.305 0.195 0.887 
0.882 0.227 0.552 0.077 0.454 0.731 0.716 0.265 0.058 0.075 
0.464 0.658 0.629 0.269 0.069 0.998 0.917 0.217 0.220 0.659 
0.123 0.791 0.503 0.447 0.659 0.463 0.994 0.307 0.631 0.422 
0.116 0.120 0.721 0.137 0.263 0.176 0.798 0.879 0.432 0.391 
0.836 0.206 0.914 0.574 0.870 0.390 0.104 0.755 0.082 0.939 
0.636 0.195 0.614 0.486 0.629 0.663 0.619 0.007 0.296 0.456 
0.630 0.673 0.665 0.666 0.399 0.592 0.441 0.649 0.270 0.612 
0.804 0.112 0.331 0.606 0.551 0.928 0.830 0.841 0.702 0.183 
0.360 0.193 0.181 0.399 0.564 0.772 0.890 0.062 0.919 0.875 
0.183 0.651 0.157 0.150 0.800 0.875 0.205 0.446 0.648 0.685 

Note: Always select a new set of numbers in a systematic manner, either horizontally 
or vertically. Once used, the set should be crossed out. 
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PFP/QCP Jobsite Sampling Location Determination 
 

Date:  Contract #:  Route:  
      

HMA Mix #:  HMA Mix  Code:  HMA Desc.:  
      

Design Gmb:  Pvt width(w):  Pvt thickness(t):  
      

 

Lot #:  Sublot #:  Sampling Tonnage (st):  
 

 

Lot #:  Sublot #:  Sampling Tonnage (st):  
 

 

Lot #:  Sublot #:  Sampling Tonnage (st):  
 

 

Lot #:  Sublot #:  Sampling Tonnage (st):  
 

 

Begin Truck Tons (b):  
Longitudinal Distance(d): 

(d)=[384.6(q)(rd)] / [Gmb(w)(t)] 
 

End Truck Tons (e):  Starting Station(ss):  

Tons in Truck (q): 
(q)=(e)-(b) 

 

 
Random sample location(rl): 

(rl)=(ss)+/-(d)  
{add or subtract if up/down sta.} 

 
Random Truck distance(rd): 

(rd)=[(st)-(b)]/(q) 
 

Begin Truck Tons (b):  
Longitudinal Distance(d): 

(d)=[384.6(q)(rd)] / [Gmb(w)(t)] 
 

End Truck Tons (e):  Starting Station(ss):  

Tons in Truck (q): 
(q)=(e)-(b) 

 

 
Random sample location(rl): 

(rl)=(ss)+/-(d)  
{add or subtract if up/down sta.} 

 
Random Truck distance(rd): 

(rd)=[(st)-(b)]/(q) 
 

Begin Truck Tons (b):  
Longitudinal Distance(d): 

(d)=[384.6(q)(rd)] / [Gmb(w)(t)] 
 

End Truck Tons (e):  Starting Station(ss):  

Tons in Truck (q): 
(q)=(e)-(b) 

 

 
Random sample location(rl): 

(rl)=(ss)+/-(d)  
{add or subtract if up/down sta.} 

 
Random Truck distance(rd): 

(rd)=[(st)-(b)]/(q) 
 

Begin Truck Tons (b):  
Longitudinal Distance(d): 

(d)=[384.6(q)(rd)] / [Gmb(w)(t)] 
 

End Truck Tons (e):  Starting Station(ss):  

Tons in Truck (q): 
(q)=(e)-(b) 

 

 
Random sample location(rl): 

(rl)=(ss)+/-(d)  
{add or subtract if up/down sta.} 

 
Random Truck distance(rd): 

(rd)=[(st)-(b)]/(q) 
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A.  Scope 

This document describes the two methods for disputing Pay for Performance (PFP) test results and 
the requirements for each.  It also provides cost information for dispute testing and instructions for 
submitting dispute resolution samples to the Central Bureau of Materials (CBM). All participating 
Contractor Labs shall meet all the requirements of an Approved QC Laboratory by the Department. 
 

B.   Dispute Resolution 

Dispute resolution testing will be permitted when the Contractor submits their split sample test 
results prior to receiving Department split sample test results.  Dispute resolution testing shall be 
according to Method 1 (pay parameter dispute) or Method 2 (individual parameter dispute).  When 
dispute resolution is chosen, the Contractor shall submit a request in writing within four working 
days of receipt of the Department’s results of the Quality Level Analysis for the lot in question.  The 
Engineer will document receipt of the request.  The request shall specify Method 1 or Method 2 
dispute resolution.  The CBM laboratory will be used for dispute resolution testing. 
 
1. Method 1: 

Method 1 dispute resolution will be allowed when Contractor and Department split test results 
exceed the precision limits shown in Table 1.  Dispute resolution test results for Gmm, Gmb, and 
asphalt binder content will replace the original Department Gmm, Gmb, and asphalt binder content 
test results.  Method 1 shall be used in cases where Department test results are outside the 
acceptable limits shown in the Standard Specifications Article 1030.07. 

 
Table 1 

Test Parameter Limits of Precision 

Voids 1.0 % 

Field VMA 1.0 % 

Dust/AB Ratio 0.2 

Core Density 1.0 % 

  
 

2. Method 2: 

Method 2 dispute resolution will be allowed when both: 1) the Contractor participates and 
complies with the AASHTO re:source Proficiency Sample Program testing protocol as specified 
herein and 2) the Contractor and Department adjusted split test results, as described herein, 
exceed the precision limits shown in Table 2.  The dispute resolution test/s will only be 
performed for the parameter/s (Gmm, Gmb, or asphalt binder content) exceeding precision limits.  
Both solvent extraction and ignition oven procedures may be used for determining asphalt 
binder content. The dispute resolution test result(s) will replace the original Department result(s) 
for the disputed parameters. 
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Table 14 

CBM Results 

Sublot GMB Density 

1-2 2.315 93.1 

1-5 2.328 93.6 

1-9 2.329 93.6 

 
Table 15 

Method 1 Core Pay Factors 

Sublot Density Cost Responsibility 

Initial Pay Factor 87.0  

1-2 90.0 IDOT 

1-5 85.5 Contractor 

1-9 87.0 Contractor 

Final Pay Factor 89.5  

 
Sublot 1-2 caused the pay factor to increase, so IDOT bears the cost. Sublot 1-5 caused the pay factor to 
decrease, so the Contractor bears the cost. Sublot 1-9 did not change the pay factor, so the Contractor bears 
the cost. 
 
 

D.  Dispute Submittal Instructions  

When submitting HMA mix and/or core samples to CBM for dispute testing, the District will include 
the following: 

1. All District and Contractor split sample test results on the attached “PFP Dispute Resolution 
Form”, 

2. The dispute resolution HMA mix split sample with the contract number and sublot clearly 
marked on each sample bag,  

3. Cores must be split or sawed by the Contractor to the appropriate lift thickness for testing, 

4. Quality Management Program (QMP) Package template and Daily Plant Reports sent 
electronically for mix being tested.  

 

Send sample and requested documentation to: 
        
                        Illinois Department of Transportation 
                        Central Bureau of Materials 
                        Hot-Mix Asphalt Laboratory 
                        126 E. Ash Street 
                        Springfield, Illinois 62704-4766        
                        Attention: HMA Lab Supervisor 
        

Any sample sent to CBM without the above listed information will not be processed until all 
requested information is received. 
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of the remaining sublots, including Dust/AB Ratio.  The Dust/AB Ratio test results for Sublot 1 
and Sublot 2 were both in the range of a $1,000/sublot monetary deduction.  The Dust/AB Ratio 
test result for Sublot 3 is in the range of no monetary deduction.   
 
In addition to any QCP pay adjustments calculated for the mixture; based upon the air voids, 
field VMA and density tests; a monetary deduction for Dust/AB Ratio of $2,000 would be applied 
to this mixture. 
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