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BACKGROUND

Recently, the U.S. Energy Information Administration (EIA) announced that electricity 
generated from renewable energy sources surpassed electricity created by coal for the first 
time ever in the U.S. in 2022. With the ongoing efforts to move the US in the direction of 
renewable energy alternatives along with the emphasis on being more environmentally
conscience, coal power plant operation is slowly being phased out. With older plants being 
closed and the rise of natural gas, this may be realized sooner rather than later. The 
concrete industry relies heavily on fly ash, one of the by-products produced from coal fired 
plants. The demand for fly ash will eventually eclipse production. The improved 
performance/durability characteristics that are achieved from the use of fly ash makes it a 
desired supplementary cementitious material (SCM) for concrete mix design/production.  
Alternative options must be explored and evaluated to help with forecasted material 
shortages.

SCMs include slag cement, silica fume, ground glass pozzolan, metakaolin, natural 
pozzolans, and other emerging materials such as harvested fly ash. Harvested fly ash 
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includes mining and drying fly ash from former disposal sites. The Tollway has implemented 
optimized concrete mixture designs that require the use of SCMs.  Fly ash and slag have 
been a staple of binary and ternary concrete mixture designs. As fly ash supply decreases, 
there is a higher reliance on slag cement, and the slag cement supply has tightened in 
recent years.  
 
OBJECTIVE 

 
Despite extensive laboratory research, alternative SCMs tend to be limited in quantity and 
regional availability. The decreasing availability of fly ash and tightening supply of slag 
cement will change how Illinois concrete producers are using SCMs.  Research is needed to 
support implementation of additional SCMs beyond those currently on IDOT’s Qualified 
Producer List of Finely Divided Minerals. Proposers are encouraged to partner with an 
Illinois concrete producer. 
 
RESEARCH TASKS AND REQUIRED DELIVERABLES 

 
Several steps are envisioned for completing this research project, as described below: 

A. Conduct a brief literature review on SCMs, noting their effect on concrete properties.  

B. Identify additional SCMs and sources that are not on IDOT’s Qualified Producer List 
of Finely Divided Minerals and could be viable for Illinois concrete producers.   

C. Perform laboratory testing on at least 2 representative concrete mixtures that include 
a new SCM and are designed to meet the Illinois Tollway’s Class TL and HP mix 
requirements.    

 
D. Generate a report to document all the findings and provide a recommendation on how 

the Illinois Tollway can expand the use of additional SCMs in Illinois.  
 

Deliverables that will be required throughout this project will include: 

 Quarterly progress reports, in electronic format, containing a summary of effort 
performed during the quarter and expected progress for the following quarter 
including percent of remaining schedule and budget. 

 Final report, in electronic format, summarizing the results and recommendations 
developed as a result of this research effort as contained in the Tasks A-D 
documents described above. A draft final report shall be submitted 45 days prior to 
the end date of the research contract. The Tollway will review and provide comments 
and feedback within 15 days of receipt of the draft final report. Then, the researcher 
shall have 30 days to address the comments and questions, make revisions, and 
resubmit the final report. 

 An electronic copy (pdf) of the final report shall be submitted. 
 
 



INSTRUCTIONS FOR SUBMITTING A PROPOSAL 

The proposal shall be prepared in accordance with the guidelines presented in Appendix 
A. The contact name/email and due date are presented on the first page. All potential 
Principal Investigators (PIs) should read and understand the responsibilities of Illinois 
Tollway Principal Investigators, which are presented in Appendix B. 
 
Technical questions regarding the research project or questions regarding the RRFP 
procedures should be submitted to research@getipass.com by 2:00:00 p.m. (local time) on 
April 17, 2024.  Technical questions that are received by 2:00:00 p.m. (local time) on April 
17, 2024 will have the question and answers posted on the Tollway’s website at least 3 days 
before the proposal due date. 
 
 
SPECIAL CONDITIONS FOR REVIEWING PROPOSALS AND 
AWARDING ILLINOIS TOLLWAY FUNDS 

Please note that the following three conditions will be applied in reviewing all proposals 
received and in awarding Tollway funds: 
 

1)   The award of this project is contingent upon the availability of funds at the time of 
award. 

2) Tollway research projects are entered into through an Intergovernmental 
Agreement. Therefore, the lead institution in a successful proposal is required to 
meet the definition of a "public agency" pursuant to Illinois' Intergovernmental 
Cooperation Act (5 Ill. Comp. Stat. 220) in order to enter into an Intergovernmental 
Agreement to complete the project. Prior to notification of a successful proposal, 
the Tollway may request the lead institution’s W-9 form to verify compliance with 
this requirement.  

3)  The lead institution must perform at least 35% of the work (budgeted costs).   
 



APPENDIX A: 
GUIDELINES FOR PREPARING A PROPOSAL FOR THE 

ILLINOIS TOLLWAY 
 

Please use the following format for submitting a Tollway proposal for consideration. 
Please limit your total proposal to 5 pages in length (not including the Cover/Summary 
Page or optional Appendices), ensure file size is less than 5 MB, and use a font size no 
smaller than 10. We suggest Arial font with 1.5 spacing between lines. 

 
1. Cover/Summary Page 

 
Use the cover page included in Appendix C. 

 
2. Research Plan 

 
The research plan should describe in a specific and straightforward manner the 
proposed approach for solving the problem described in the problem statement. 
The research plan should be subdivided into the following sections: 

 
(a) Introduction, including Research Idea Statement 

 
Provide an introduction to the proposal and a concise overview of the research 
approach. Outline the objectives of the research project and explain the 
questions that will be answered by the research. 

 
(b) Research Approach/Work Plan 

 
Include the details of how the investigator will carry out the project and 
accomplish the project objectives. Itemize the tasks to be completed, explaining 
each in sufficient detail so the reviewers understand what will be done for each 
task and what will be produced or completed with each task. 

 
(c) Anticipated Research Results 

 
Specifically state the anticipated research results and deliverables. 

 
(d) Applicability of Results to Illinois Tollway Practice 

 
Describe how the anticipated research results can be used to improve Tollway 
practices. 

 
3. Qualifications and Accomplishments of the Research Team 

 
Identify who will perform the research and provide a brief explanation of each 
researcher’s qualifications to perform the research. Please provide examples of 
similar research that the proposed individuals have performed. 



4. Other Commitments of the Research Team 
 

Briefly outline the other commitments of the proposed principal and co-principal 
investigators to demonstrate that both will be able to fulfill the commitments of 
the proposal. 

 
5. Equipment and Facilities 

 
Describe the facilities and equipment available to undertake the research 
proposal. 

 
6. Time Requirements 

 
Describe the time that will be required to complete the research proposal, 
including final report preparation, Tollway editing, review of the report by the 
Technical Review Panel (TRP), and final review/publishing of the report. Include 
a timeline for each task.  

 
7. Itemized Budget 

 
Provide an itemized budget for each of the Phases of the project and for the 
entire project, including the cost of personnel, consultants, subcontracts, 
equipment, materials, travel, overhead/indirect costs and cost share (match). 
The Illinois Tollway believes that an overhead/indirect rate of 20% is reasonable 
and competitive. Justification shall be provided if an indirect cost rate in excess 
of 20% is used.  Please itemize equipment and travel requests, especially any 
requested out-of- state travel or planned attendance at conferences.  

 
8. Cooperative Features (if appropriate) 

 
If assistance or cooperation is required from other sectors, public or private, to 
complete this proposed research, describe the plans for securing this assistance. 

 
9. Appendices (if appropriate) 

 
You may include such things as statements regarding previous work on the 
problem or related problems, abstracts of related projects, a bibliography or list of 
references, or materials describing the submitting organization. 



APPENDIX B: 
RESPONSIBILITIES OF ILLINOIS TOLLWAY PRINCIPAL 

INVESTIGATORS 
 

1. Prepare and submit a project work plan and multi-year line-item budget, 
consistent with the Tollway RRFP for the newly-approved research project. 

 
2. Meet with the Technical Review Panel (TRP) and revise the project work 

plan and multi-year budget, as agreed with the TRP. 
 

3. Assist the TRP chair in preparing an Implementation Planning Worksheet and 
work throughout the project to identify the expected benefits of the research, e.g., 
construction savings, operation and maintenance savings, increased lifecycle, 
safety, etc. 

 
4. Carry out the project as agreed with the TRP, or notify the TRP if any problem 

develops regarding the project. 
 

5. Provide online quarterly progress reports to the TRP chair for review and 
approval. 

 
6. Attend TRP meetings to provide project updates and answer TRP members’ 

questions about the project. 
 

7. Provide the TRP a synopsis of the project’s implementation potential as well as 
implementation strategies. In conjunction with the TRP, develop Implementation 
activities/ tools such as draft specifications, policy guidelines, software, and 
training on new test/ practice/ equipment/ software and develop an 
implementation cost estimate, if applicable. 

 
8. Near the completion of the research project, draft a final research report in 

accordance with the Tollway report format. (The timeline for the work plan must 
allow adequate time to prepare the report, typically three months.) 

 
9. At least 45 days before the end date for the project, submit the draft final 

report to the Tollway for review and work with the TRP chair to finalize the 
content of the report. 

 
10. Re-submit the final report to the Tollway for publication. The Tollway will post the 

final report to the Tollway website. 
 

11. The publication or release of all work products, any information that is deemed 
confidential by the Tollway, or information which includes patentable results may 
not be published/ released without the Tollway’s approval. 



12. Include the Illinois Tollway acknowledgement statement and disclaimer 
statement (available on the Tollway website) in all publications and presentations 
regarding research sponsored partially or fully by the Tollway. 
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PORTLAND CEMENT CONCRETE (Illinois Tollway) 
 
Effective: March 11, 2022 
Revised: November 16, 2023 
 
Table of Contents. 
1. Description. 
2. Reference Standards. 
3. Requirements. 

3.1. Laboratory 
3.2. Equipment 
3.3. Personnel 

4. Materials. 
4.1. Coarse Aggregates 
4.2. Supplementary Cementitious Materials (SCM) 
4.3. Concrete Admixtures 
4.4. Other Materials 

5. Mixture Design. 
5.1. Proportioning  
5.2. Laboratory Performance Parameters  
5.3. Field Trial Batch Performance Parameters  
5.4. Mixture Qualification Submittal 
5.5. Mixture Design Approval 

6. Field Production. 
6.1. Quality Plan 
6.2. Production Facility and Transport Equipment 
6.3. Curing 
6.4. Protection of Concrete Other Than Structures from Low Air Temperatures 
6.5. Protection of Concrete Structures from Low Air Temperatures 
6.6. Temperature Control 
6.7. Field Acceptance 

1. Description. This item shall consist of the materials, mixture design, production, testing, 
curing, low air temperature protection, and temperature control of concrete. This item shall be 
in accordance with Section 1020 of the IDOT Standard Specifications for Road and Bridge 
Construction and the IDOT Special Provision for Quality Control/Quality Assurance of 
Concrete Mixtures, except as modified herein, and shall apply to all IDOT classes of concrete 
and the following Illinois Tollway portland cement concrete (PCC) mixtures:  

 Class AX - high early strength patching of pavements and structures 
 Class HP - high performance concrete  
 Class MC - mass concrete structures including drilled shafts 
 Class TL - ternary cementitious with an optimized aggregate gradation for pavement  

 
 
 
 



   

2. Reference Standards. The current versions of following documents are referenced in the 
Portland Cement Concrete Special Provision and shall be followed, except as modified herein. 
2.1. Illinois Department of Transportation (IDOT) – Standard Specifications for Road and 

Bridge Construction 
2.2. Illinois Department of Transportation (IDOT) – Supplemental Specifications and 

Recurring Special Provisions 
2.3. Illinois Department of Transportation (IDOT) – Manual of Test Procedures for Materials 
2.4. Illinois Department of Transportation (IDOT) – Manual of Aggregate Quality Test 

Procedures 
2.5. Illinois Tollway – Illinois Tollway Manual of Modified Test Procedures  
2.6. Illinois Tollway – Approved List of Shrinkage Reducing Admixtures (SRA) 
2.7. Indiana Department of Transportation (INDOT) ITM 222 – Specific Gravity Factor and 

Absorption of Lightweight Fine Aggregate 
2.8. Applicable American Association of State Highway and Transportation Officials 

(AASHTO) Test Methods 
2.9. Applicable American Society for Testing and Materials (ASTM) Test Methods 

3. Requirements.   
3.1. Laboratory.  Contractor and Consultant laboratories performing testing for mixture 

qualification shall be AASHTO re:source accredited.  Laboratories performing testing for 
field acceptance shall be either AASHTO re:source accredited or meet the minimum 
requirements specified in the current version of IDOT policy memorandum 6-08 “Minimum 
Private Laboratory Requirements for Construction Materials Testing or Mix Design.” 

3.2. Equipment. Compression Machine Requirements. All laboratories reporting 
compressive strength results for all PCC items shall utilize compressive testing machines 
capable of storing results digitally for the duration of the contract and producing those 
results on request. This requirement extends to Quality Control laboratories furnished by 
the Contractor or their subcontractors, Quality Assurance laboratories representing the 
Engineer, or Independent Assurance laboratories reporting directly to the Tollway. The 
digital readouts shall be provided to the Engineer upon request and shall display the 
following: 

 Specimen identification number 
 Diameter and cross-sectional area of specimen 
 Specimen age at time of test 
 Date and time of test 
 Rate of loading to the nearest pound per second and maximum load achieved to 

the nearest pound of applied load 
 Compressive strength calculated to nearest pounds per square inch 
 Type of fracture and any length/diameter corrections applied 
 Test equipment and technician identification  
 Laboratory name and location  

If a volumetric mobile mixer is utilized, it shall be in accordance with Tollway Test 
Procedure (TTP) 016 Volumetric Mobile Mixer Approval Procedures. 



   

3.3. Personnel.  Personnel conducting strength testing for mixture qualification and field 
acceptance shall be certified as an American Concrete Institute (ACI) Concrete Strength 
Testing Technician.  

4. Materials. Portland cement, water, fine and coarse aggregates, supplementary cementitious 
materials, and concrete admixtures shall conform to the requirements of Division 1000 of 
Standard Specifications with exceptions as noted. Specific references are as follows: 
    Table 1 – Materials for Concrete Mixtures 

Material Section 

Portland Cement 1001  

Water 1002 

Fine Aggregates 1003  

Coarse Aggregates 1004 & Section 4.1 below 

Supplementary 
Cementitious Materials 

1010 & Section 4.2 below 

Concrete Admixtures 1021 & Section 4.3 below 

Other Materials Section 4.4 below 

4.1. Coarse Aggregate.  
Table 2 – Coarse Aggregate Requirements  
Mixture Class Section 

AX  1004  

HP  1004 & Section 4.1.1  

MC 1004  

TL  1004 & Section 4.1.2  

 
4.1.1. For Class HP mixtures, aggregates shall contain no more than two percent by 

weight of deleterious materials. Deleterious materials shall include substances 
whose disintegration is accompanied by an increase in volume which may cause 
spalling of the concrete. 

4.1.2. For Class TL mixtures, all coarse aggregate gradations and sources used in the 
mixture design shall be on the IDOT Freeze-Thaw Rating List for 30 Year Extended 
Life Pavement Design.   
Revise footnote 6/ of Article 1004.01(b) of the Standard Specifications to read as 
follows: 
“6/ For crushed aggregate, if the material finer than the No. 200 sieve consists of 

the dust from fracture, essentially free from clay or silt, this percentage may 
be increased to 3.5.” 

 
 
 
 



   

 
 

4.2. Supplementary Cementitious Materials (SCM). 
Table 3 – SCM Requirements  
Mixture Class Section 

AX  1010 & Section 4.2.1 

HP  
1010, Section 4.2.1 & Section 4.2.2  

MC 

TL  1010 & Section 4.2.1 

4.2.1. The limestone in a portland-limestone cement is not classified as an SCM. 
4.2.2. For Class HP and MC mixtures, SCM’s shall have an alkali content less than 3.5 

percent (Na2Oeq). 
4.3. Concrete Admixtures.  

Table 4 – Concrete Admixtures  
Mixture Class  Section 

AX  

1021, Section 4.3.1 & Section 4.3.2 HP  

MC 

TL  1021, Section 4.3.2 & Section 4.3.3 

4.3.1. Shrinkage reducing admixtures (SRA) shall be per the Illinois Tollway Approved 
List of Shrinkage Reducing Admixtures (SRA). 

4.3.2. Replace Article 1020.05(b)(9) with the following: 
(9) When a Type F admixture is used, retempering with water will not be allowed.  
When a Type G admixture is used, retempering with water or with Type G 
admixture will not be allowed. 

4.3.3. For Class TL mixtures, the injection and subsequent mineralization of CO2 may 
be permitted provided it is used in accordance with the manufacturer’s 
recommendations and meets the requirements for an ASTM C494 Type S 
admixture. 

4.4. Other Materials.  
4.4.1. Fiber reinforcement may be permitted provided the material is used in accordance 

with the product manufacturer’s recommendations and it is demonstrated that the 
concrete complies with the herein established performance requirements. 

4.4.2. Lightweight aggregate shall meet the requirements of ASTM C1761. The surface 
moisture and absorption capacity shall be determined in accordance with INDOT 
Procedure ITM 222. 

 

 



   

 

5. Mixture Design. 
5.1. Proportioning. 

5.1.1. SCM. 
5.1.1.1. For Class AX, HP, and MC mixtures, a portion of the portland cement shall 

be replaced with at least one SCM to meet the performance parameters in 
section 5.2.  

5.1.1.2. For Class TL mixtures, ternary concrete incorporates portland cement, slag 
cement, fly ash and other SCM’s to produce a mix with three cementitious 
constituent materials. Slag, fly ash, and any other SCM’s combined as 
constituent materials in a ternary mix or as part of a blended cement shall 
consist of no less than 35% and no more than 50% of the total cementitious 
material.   
 

5.1.2. Alkali Silica Reactivity.  Concrete shall be proportioned such that the maximum 
total alkali content (Na2Oeq) contributed by portland cement (as determined in 
accordance with AASHTO T 105) does not exceed the requirements in Table 5.   
Table 5: Alkali Content  
Mixture Class AX HP MC TL 

Maximum Alkali 
Content 
contributed by 
Portland Cement 
(lb/yd3) 

5.0 4.0 4.0 5.0 

 
For all mixtures, the requirements in Table 5 shall be waived, if one of the following 
two requirements are met.  

5.1.2.1. Each aggregate shall be evaluated individually in accordance with ASTM 
C1260 and must have a measured expansion no greater than 0.10 percent 
after 16 days.  
Each aggregate that does not meet this limit when tested with portland 
cement alone may demonstrate acceptance using a blended cement or a 
combination of portland cement and supplementary cementitious materials 
proposed for the mixture. The supplementary cementitious replacement 
content needed to pass the ASTM C1260 requirement shall become the 
minimum required replacement percentage of the concrete mixture. 

5.1.2.2. The aggregate has been evaluated in accordance with ASTM C1293 within 
the last 12 months and has an average expansion of three concrete 
specimens equal to or less than 0.04 % at one year. 

  



   

5.1.3. Estimated Concrete Temperature and Equivalent Cement Ratio (w/ceq) for 
Class MC Mixtures.  
 

5.1.3.1. Estimated temperature rise of the proposed concrete mixture shall be less 
than 80°F when calculated according to the following equation: 
Temperature Rise = 0.16 x Ceq, where Ceq is the equivalent cement content 
given by 
Ceq = C + 0.5 x FClassF + 0.8 x (FClassC + S100) + 0.9 x S120 + 1.25 x (SF + MK), 
and C represents portland cement, FClassF is Class F fly ash, FClassC is Class 
C fly ash, S100 is Grade 100 slag, S120 is Grade 120 slag, SF is silica fume, 
and MK is metakaolin. These values are in pounds per cubic yard of 
concrete. 
Other proposed cementitious contents may be submitted if testing is 
performed to demonstrate the actual temperature rise of the concrete will 
be less than 80°F or if the approved thermal control plan demonstrates the 
maximum temperature limit and the maximum temperature difference limits 
won’t be exceeded. Several different possible methods may be utilized to 
demonstrate the actual temperature rise, including a super insulated 
3’x3’x3’ test block (ATR cube method), Quadrel Q-drum, or other similar 
measurement that evaluates the semi-adiabatic temperature rise of 
concrete. The testing procedure must be approved by the Illinois Tollway. 

5.1.3.2. The equivalent w/ceq shall not be greater than 0.45 when calculated using 
the equivalent cement content used for calculation of temperature rise. 

5.1.4. Aggregate Gradation.  
5.1.4.1. For Class AX mixtures, the coarse aggregate gradation shall be CA 13, CA 

14, CA 16, or a blend of these gradations, except CA 11 may be used for 
full-depth patching. 

 
5.1.4.2. For Class HP and MC mixtures, CA 11, CA 13, CA 14, CA 16 or a blend of 

these gradations shall be used. The combined coarse aggregate gradation 
shall have a minimum of 45 percent passing the ½ in. sieve.  

 
  



   

5.1.4.3. For Class TL mixtures, the coarse aggregate shall be a combination of two 
or more gradations specified in Article 1004.01(c) of the Standard 
Specifications and shall be combined with the fine aggregate during 
batching at the concrete plant to produce a combined aggregate gradation 
that complies with Table 6. Each of the individual aggregate gradations 
used in the mixture design shall be an average of a minimum of 5 stockpile 
gradations from existing stockpiles at the plant.  

Table 6 – Tarantula Curve Gradation Requirements 

Sieve Size Tarantula Curve Limits % 
Retained by Weight 

1 in. 0 

¾ in. ≤ 20 

½ in. 4 - 20 

⅜ in. 4 - 20 

# 4 4 - 20 

# 8 ≤ 12 

# 16 ≤ 12 

# 30 4 - 20 

# 50 4 - 20 

#100 ≤ 10 

#200 ≤ 2 

Coarse Sand % Retained (No. 8 to No. 
30 Sieve) > 15 

Fine Sand % Retained (No. 30 to No. 
200 Sieve) 24 - 34 

5.2. Laboratory Performance Parameters.  Class AX, HP, and MC mixtures require a 
laboratory trial batch to demonstrate the following requirements. A laboratory trial batch 
is not required for Class TL mixtures.  

5.2.1. Slump Loss.  For HP and MC mixtures, unless otherwise approved by the Illinois 
Tollway, the initial slump (measured within 10 minutes after the addition of water) 
shall be between 3 and 8 inches. The slump shall be no less than 3 inches for at 
least 45 minutes after the addition of water as measured by Illinois Modified 
AASHTO T 119. The change in slump shall be no greater than 2 inches in 20 
minutes and no greater than 4 inches from the initial measurement (measured 
within 10 minutes after the addition of water). The concrete temperature during 
testing shall be greater than 70°F. Specimens for compressive strength and 
hardened air void analysis shall be cast after the final slump measurement. 

 
  



   

5.2.2. Compressive Strength. Compressive strength shall be no less than the values in 
Table 7 when determined in accordance with Illinois Modified AASHTO T 22.  Test 
cylinders shall be made and cured in accordance with Illinois Modified AASHTO R 
39.  Strength shall be defined as the average of two 6 x 12 in. cylinder breaks.  
Table 7: Minimum Compressive Strength Requirements 

Mixture 
Class Age 

AX HP MC 

(psi) 

Interim 
Strength 16 hours 2,5001/ - - 

Ultimate 
Strength 

36 hours 4,0002/ - - 

14 days 3,5001/ 4,0004/ 3,5002/&4/ 

28 days - - 4,0003/&4/ 

1/  Pavement  
2/ Structures  
3/  Drilled shaft. The time to obtain the specified strength may be increased to a maximum 56 days. 
4/ The compressive strength determined in the laboratory shall be designated as f’target for future 

acceptance of the mixture 
 

5.2.3. Plastic Air Content.  Plastic air content shall meet the requirements in Table 8 
when determined in accordance with Illinois Modified AASHTO T 152.   
Table 8 – Plastic Air Content Requirements 
Mixture Class  AX HP MC 

Air Content (%) 
Range 5.0 – 8.0 

 
5.2.4. Time to Cracking.  Net time to cracking shall be no less than the values in Table 

9 when determined in accordance with ASTM C1581. Prior to batching for a test 
sample, all coarse aggregate particles exceeding ¾-inch shall be removed and 
replaced with an equal volume of minus ¾-inch graded material. 
Table 9 – Minimum Time to Cracking Requirements 
Mixture Class  AX HP MC 

Time to Cracking 
(days) 10 28 - 

5.2.4.1. For Class HP mixtures, this test shall be waived if the concrete mixture 
contains 605 lb/yd3 or less total cementitious material and a minimum dosage 
of 1.5 gal/yd3 of approved SRA. 

5.2.5. Length Change.  Measured shrinkage shall be no greater than the values in Table 
10 after 21 days of air drying when determined in accordance with AASHTO T 160. 
Specimens shall be wet cured for 7 days prior to air drying. The initial reading for 
calculation of shrinkage shall be taken at the initiation of drying. 
Table 10: Measured Shrinkage 
Mixture Class AX HP MC 

Length Change  0.05%  0.03%  0.04%1/ 



   

1/  The length change requirement will be waived if the mixture will only be used for drilled shaft 
construction. 

5.2.6. Freeze Thaw Durability.   
5.2.6.1. Class AX, HP, and MC mixtures shall possess an air-void system having the 

following characteristics as determined by ASTM C457 (Method B): 
 Spacing factor not exceeding 0.008-in. 
 Specific surface not less than 600 in2/in3  
 Total air content not less than 4.0 percent 

5.2.6.2. For Class AX, HP, and MC mixtures, the durability factor shall be no less 
than 80 percent after 300 cycles of freezing and thawing as determined in 
accordance with Illinois Tollway Modified AASHTO T 161.The freeze-thaw 
testing in accordance with Illinois Tollway Modified AASHTO T 161 shall be 
waived if the air-void system parameters are met.  

5.2.7. Resistance to Penetration of Chloride Ions.   
5.2.7.1. The total charge passed shall not exceed the values in Table 11 when 

determined in accordance with AASHTO T 277 using the accelerated curing 
procedure. Test specimens shall be made in accordance with Illinois Modified 
AASHTO R 39. Specimens shall be cured for one week at 73 °F and the 
following three weeks at 100 °F. An interim test result can be provided at the 
option of the contractor. A test shall consist of three specimens. 
Table 11: Chloride Penetrability   

Mixture Class 
AX HP MC 

Total Charge Passed (coulombs) 

28 days 2000 1250 - 

5.2.7.2. For Class AX and HP mixtures, electrical surface resistivity shall be 
determined in accordance with Tollway Modified AASHTO T 358 and be 
reported for information. 4 x 8 in. cylinder specimens shall be used and shall 
be made in accordance with Illinois Modified AASHTO R 39 and moist-cured 
in lime-water for 28 days prior to testing. 

5.3. Field Trial Batch Performance Parameters.  Class AX, HP, MC, and TL mixtures 
require a field trial batch, witnessed by the Tollway, to demonstrate the following 
requirements. The Contractor shall schedule the field trial batch with Tollway Materials a 
minimum of 7 days before the proposed date of the trial batch.    

5.3.1. Slump.  Slump shall meet the requirements of Table 12 when determined in 
accordance Illinois Modified AASHTO T 119.  
Table 12 – Trial Batch Slump Requirements 

Mixture Class AX HP MC TL 

Slump (inches) 3-8 3-81/ 3-81/ 2-42/ 
1/  Slump loss shall be tested in accordance with section 5.2.1. 
2/  Slump less than 2 inches will be permitted if the mixture is intended for slipform placement. 

 
  



   

5.3.2. Compressive Strength.  Compressive strength shall be no less than the values 
in Table 13 when determined in accordance with Illinois Modified AASHTO T 22.  
Test cylinders shall be made and cured in accordance with Illinois Modified 
AASHTO T 23.  Strength shall be defined as the average of two 6 x 12 in. cylinder 
breaks.  
Table 13 – Trial Batch Compressive Strength Requirements 
Type of 
Strength Age 

AX HP MC TL 

(psi) 

Interim 
16 hours 2,5001/ - - - 

3 days - - - 2,500 

Ultimate 

36 hours 4,0002/ - - - 

14 days 3,5001/ 
4000 ≤ fc 
≤ [f’target 
+1500]3/ 

3,500 ≤ fc ≤ [f’target 
+1500]2/&3/ 3,500 

28 days - - 4,000 ≤ fc ≤ [f’target 
+1500]3/&4/ - 

1/   Pavement  
2/  Structures  
3/ f’target and fc are defined as the strength obtained in the laboratory and field trial batches, 

respectively.   
4/ Drilled Shaft. The 7 and 14-day compressive strength results shall also be provided. The time to 

obtain the specified strength may be increased to a maximum 56 days. 
 

5.3.3. Plastic Air Content.   Plastic air content shall meet the requirements of Table 14 
when determined in accordance with Illinois Modified AASHTO T 152.  
Table 14 – Trial Batch Plastic Air Requirements 

Mixture Class AX HP MC TL 
Air Content (%) +/- 1.5 from 

design, 
Minimum of 4.0 

 
5.0 – 8.0% 

 
5.0 – 8.0% 

5.0 – 8.0%, 

5.5 - 8.0% 
for slipform  

 
5.3.4. Freeze Thaw Durability.   

 
5.3.4.1. Class AX, HP, MC, and TL mixtures shall possess an air-void system 

having the following characteristics as determined by ASTM C457 (Method 
B): 

 Spacing factor not exceeding 0.008-in. 
 Specific surface not less than 600 in2/in3  
 Total air content not less than 4.0 percent 

5.3.4.2. The air-void system requirement in Section 5.3.4.1 shall be waived if the 
mixture has a system air metric (SAM) number no greater than 0.20 and 
an air content no less than 5.0% when determined in accordance with 
AASHTO TP 118. In addition, the difference between the QC and Tollway 
Materials representative’s SAM number and air content shall be no greater 
than 0.1 and 0.9%, respectively.    



   

5.3.5. Water / Cementitious Materials Ratio.  For AX, HP, MC and TL mixtures, water 
/ cementitious materials ratio shall be design -0.03, +0.00. 

5.3.6. Resistance to Penetration of Chloride Ions.  
5.3.6.1. The total charge passed shall not exceed the values in Table 15 when 

determined in accordance with AASHTO T 277 using the accelerated 
curing procedure. Test specimens shall be made in accordance with Illinois 
Modified AASHTO T 23. Specimens shall be cured for one week at 73 °F 
and the following three weeks at 100 °F. An interim test result can be 
provided at the option of the contractor. A test shall consist of three 
specimens. 
 
Table 15: Chloride Penetrability   

Mixture Class 
AX HP MC TL 

Total Charge Passed (coulombs) 

28 days 2000 1500 - - 

 
5.3.6.2. For Class AX, HP, and TL mixtures, electrical surface resistivity shall be 

determined in accordance with Tollway Modified AASHTO T 358 and be 
reported for information. 4 x 8 in. cylinder specimens shall be used and 
shall be made in accordance with Illinois Modified AASHTO T 23 and moist-
cured in lime-water for 28 days prior to testing. 
 

5.3.7. Maturity.  For Class AX, HP, MC, and TL mixtures, a strength-maturity relationship 
shall be developed in accordance with Illinois Tollway Test Procedure (TTP) 014 
Estimating Concrete Strength by Maturity. If the maturity verification fails during 
use, then the Contractor shall be responsible for developing a new maturity-
strength relationship according to TTP 014. 

 
5.4. Mixture Qualification Submittal.  The concrete mixture design shall be submitted using 

the Tollway A-70 form, and a mixture submittal shall include the following items: 
5.4.1. Mixture design showing: 

 Quantities, description, sources and mill certifications of all mixture ingredients 
 Design water-cementitious materials ratio (w/cm) 
 Design Slump  
 Design Air content  
 Gradation and absorption of all aggregates 
 Bulk specific gravity (SSD) of all cementitious materials and aggregates 
 Theoretical mass and fresh density 
 Admixture dosage 

5.4.2. A trial batch report demonstrating that the concrete complies with the performance 
requirements herein specified. 

5.4.3. A strength-maturity relationship in accordance with Illinois Tollway Test Procedure 
(TTP) 014 Estimating Concrete Strength by Maturity.  

  



   

5.5. Mixture Design Approval.   
5.5.1. Once verified, a mixture design will be approved for use for a three-year period. In 

addition, any change in aggregate or cement source; cement/supplementary 
cementitious type, grade or classification; or admixture brand or manufacturer; 
must be approved by Tollway Materials and will require a resubmittal and 
additional testing to screen for potential changes in performance. Additional testing 
will be limited only to tests in this special provision and may consist only of selected 
tests depending on the substitution. 

5.5.2. Fly Ash Substitution.  For Class TL mixtures, a source of fly ash may be 
substituted for another source of fly ash of the same class if the LOI does not differ 
by more than 2.0% and the specific gravity does not differ by more than 10% or if 
the proportions of the mixture are corrected to account for differences in specific 
gravity. A fly ash substitution will require a trial batch at an AASHTO re:source 
accredited laboratory to demonstrate the new mixture meets all requirements of 
Section 5.3., except Section 5.3.6., at the time of resubmittal. The SAM option in 
Section 5.3.4.2. cannot be used for a fly ash substitution. Specimens shall also be 
cast during the laboratory trial batch to meet Section 5.3.6; however, these results 
can be submitted for record once testing is complete.  

6. Field Production 
6.1. Quality Plan.  

6.1.1. At least 14 days prior to the first concrete placement, the Contractor shall submit 
the Tollway A-71 form, Quality Control Plan for Concrete Production at the Jobsite. 

6.1.2. Prior to placements requiring cold weather protection, the Contractor shall submit 
the Tollway A-72 form, QC Plan for Cold Weather Placement of Concrete.  

6.2. Production Facility and Transportation Equipment.  Production facilities and 
transportation equipment shall be in accordance with Section 1103, with the following 
additions: 
The production facility and ready-mix trucks supplying portland cement concrete shall 
have a current Certification of Ready Mixed Concrete Production Facilities from the 
National Ready Mixed Concrete Association (NRMCA). The Contractor’s Quality Control 
Plan shall include documentation of NRMCA certification. 

  



   

6.3. Mixing Portland Cement Concrete.  
6.3.1. Replace the table in Article 1020.11(a)(7) with the following: 

The time elapsing from when water is added to the mix until it is deposited in 
place at the site of the work shall not exceed 30 minutes when the concrete is 
transported in nonagitating trucks. 
The maximum haul time for concrete transported in truck mixers or truck 
agitators shall be according to the following. 

Concrete Temperature at Point of Discharge °F  
Haul Time1/ 

Hours Minutes 

50-64  1 30 

>64 – without retarder 1 0 

>64  – with retarder 1 30 
1/ To encourage start-up testing for mix adjustments at the plant, the first two trucks will 
be allowed an additional 15 minutes haul time whenever such testing is performed. 

6.4. Curing.  Class AX, MC, and TL mixtures shall be in accordance with Article 1020.13 for 
the appropriate type of construction. For Class HP mixtures, curing shall be in accordance 
with Article 1020.13(a)(5) of the Standard Specifications for a 7-day period, with the 
following additions:  

6.4.1. The temperature of the curing water shall not be more than 20 °F cooler than the 
surface temperature of the concrete at the time the water and concrete come in 
contact. The curing water temperature shall be measured in the storage tank.  The 
surface temperature of the concrete shall be measured under the cotton mats 
placed for curing.  Measuring the temperatures of the curing water and concrete 
surface, and any required heating or cooling of the curing water, shall be the 
responsibility of the contractor.  

6.4.2. Use black or dark colored plastic sheets when the daily high ambient temperature 
is below 60 °F. Use white or similarly reflective plastic sheets when the daily high 
ambient temperature is above 85°F. Use any color or transparency of plastic sheet 
at temperatures between 60 and 85 °F. 

6.4.3. Remove Article 1020.13(a)(6). 
6.5. Protection of Concrete Other Than Structures from Low Air Temperatures 

The Contractor shall protect the concrete in accordance with Article 1020.13(c), except 
as revised herein: 

6.5.1. Replace the 3rd sentence of the 2nd paragraph of Article 1020.13(c) with the 
following.  
The protective cover shall also extend a minimum of 1 ft. beyond the placed 
concrete and shall remain in place until the estimated in-place concrete strength 
as determined by Illinois Tollway Test Procedure (TTP) 014 Estimating Concrete 
Strength by Maturity meets the design strength of the item. This is to evaluate 
when removal of protection is allowed, or when concrete can be opened to traffic. 
Final acceptance of the strength of the item is based on standard laboratory cured 
cylinders. 

6.5.2. Replace the 3rd paragraph of Article 1020.13(c) with the following. 



   

The Contractor shall provide means for checking the temperature near the surface 
of the concrete during the protection period according to Article 1020.13(d)(1) and 
Section 6.6.2 of this special provision. 

6.5.3. Replace the 4th paragraph of Article 1020.13(c) with the following. 
The concrete temperature should be a minimum of 40 °F and a maximum of 90 °F, 
but shall not be less than 35 °F. The Contractor is advised the protection specified, 
including the insulation R value, is an approximation for meeting the 40 °F 
minimum within the first 48 hours of placement. Additional insulation during the 
protection period may be required to meet the requirements in Section 6.5.1 of this 
special provision. The Contractor shall implement corrective action, as detailed in 
the A-72 form, if temperature probe sensor readings are below 40°F. 

 
6.6. Protection of Concrete Structures from Low Air Temperatures 

The Contractor shall protect the concrete in accordance with Article 1020.13(d), except 
as revised herein: 

6.6.1. Replace the 2nd sentence of the 1st paragraph of Article 1020.13(d) with the 
following. 
This protection shall remain in place until the estimated in-place concrete strength 
as determined by Illinois Tollway Test Procedure (TTP) 014 Estimating Concrete 
Strength by Maturity meets the design strength of the item. This is to evaluate 
when removal of protection is allowed, or when concrete can be opened to traffic. 
Final acceptance of the strength of the item is based on standard laboratory cured 
cylinders. 

 
6.6.2. Replace the 8th sentence of 5th paragraph of Article 1020.13(d)(1) with the 

following. 
 
Temperature sensor readings shall be provided to the Engineer in the morning of 
each day for the duration of the required protection. 

 
6.6.3. Replace the 6th paragraph of Article 1020.13(d)(1) with the following. 

 
The concrete temperature should be a minimum of 45 °F and a maximum of 90 °F, 
but shall not be less than 40 °F. The Contractor is advised the protection specified, 
including the insulation R value, is an approximation for meeting the 45 °F 
minimum within the first 72 hours of placement. Additional insulation during the 
protection period may be required to meet the requirements in Section 6.6.1 of this 
special provision.   The Contractor shall implement corrective action, as detailed 
in the A-72 form, if temperature probe sensor readings are below 45°F. 

6.6.4. Add the following to Article 1020.13(d): 
For Class HP mixtures, when protection is required, the temperature of water for 
curing shall be no less than 45°F. 

6.6.5. Add the following to Article 1020.13(d)(1) 
6.6.5.1. Protection Method IA.  For superstructure and moment slabs, Protection 

Method I shall apply, with the following exception:  The insulating material 
shall only cover the top and sides of the superstructure and moment slabs. 



   

6.6.5.2. Protection Method IB.  For superstructure and moment slabs, Protection 
Method I shall apply, with the following exceptions:  The insulating material 
shall only cover the top and sides of the bridge deck.  The Contractor shall 
place heating coils uniformly across the superstructure and moment slabs. 

6.7. Temperature Control.  Temperature control for concrete placement shall be in 
accordance with Article 1020.14, except as revised herein.  

6.7.1. The temperature of the surfaces to receive concrete shall not be less than 40°F.   
 

6.7.2. The temperature of the concrete at the point of placement shall not be less than 
60°F for ternary mixtures or for any concrete with more than 20% fly ash or 35% 
slag replacement of Portland cement. This does not apply to Class MC mixtures.  

6.7.3. Class HP mixtures shall not be placed when the ambient air temperature exceeds 
90ºF without approval of the Engineer and the maximum concrete temperature 
shall be 85ºF at the point of placement, except when placement operations are 
conducted at night, when the maximum concrete temperature shall be 90ºF.   

6.8. Field Acceptance. 
6.8.1. Concrete mixtures shall be tested and evaluated according to the Illinois 

Department of Transportation Recurring Special Provision for Quality 
Control/Quality Assurance of Concrete Mixtures, except as revised herein. 

6.8.1.1. Add the following to Article 1020.16(g) Schedule B Footnote 2/:  
If a gap in the placement of a given mix design exceeds two hours, the 
procedure to determine testing frequency shall restart for slump, air 
content, temperature, and compressive strength.  

6.8.1.2. Revise Article 1020.16(g) Schedule B Footnote 7/ to read: 
The test of record for strength shall be the day indicated in Article 1020.04 
and herein as ultimate strength. Compressive strength, as measured using 
Illinois Modified AASHTO T 22, shall be determined using only 6 x 12 in. 
cylinders. Estimated in-place concrete strength as determined by Illinois 
Tollway Test Procedure (TTP) 014 Estimating Concrete Strength by 
Maturity shall be used to determine early falsework and form removal, early 
pavement (interim strength) or bridge opening to traffic, or to monitor 
strengths.  

6.8.2. Acceptance to this specification shall be based on the key characteristics in Table 
16: 

  



   

Table 16 – Field Acceptance Requirements 
Test AX HP MC TL 

Strength 
(psi) 

Interim: 2,500 at 16 hours1/  

Ultimate: 3,500 at 14 days1/ 

Ultimate: 4,000 at 36 hours2/ 

Ultimate: 4000 
≤ fc ≤ [f’target 

+1500]  

Ultimate: 3,500 
≤ fc ≤ [f’target 
+1500] 2/ 

Ultimate: 4,000 
≤ fc ≤ [f’target 
+1500] 3/ 

Interim: 2,500 at 3 days 

Ultimate: 3,500 at 14 
days 

Plastic Air 
Content (%) 

Design ± 1.5%, 
Minimum of 4% 

 

5.0 – 8.0% 

 

5.0 – 8.0% 

5.5 - 8.0%     
for slipform  

Slump (in.) 3-8 3-8 2-44/ 

Water / 
cementitious 
materials 
ratio 

Design -0.03, +0.00 

1/ Pavement 
2/ Structures  
3/ Drilled Shaft. The 7 and 14-day compressive strength results shall also be provided. 

The time to obtain the specified strength may be increased to a maximum 56 days, 
provided the curing period specified in Article 1020.13 is increased to a minimum of 14 
days. 

4/ For Slipform Placement - Maintain the concrete at a uniform consistency.  The Engineer     
will not allow an edge slump greater than ½ inch where no additional concrete work is 
to be constructed immediately adjacent to the pavement being placed.  The Engineer 
will not allow an edge slump greater than ¼ inch where additional concrete work is to 
be constructed immediately adjacent to the pavement being placed. 

 
 


