llinois Department of Transportation

Memorandum
To: All Regional Engineers
From: Omer M. Osman, P.E. W“\%, |4
Subject: Special Provision for Hot-Mix Asphalt — Mixture Design
Composition and Volumetric Requirements
Date: July 25, 2014

This special provision was developed by the Bureau of Materials and Physical
Research to 1) define an acceptable range of air voids for determining
acceptability of a test strip, 2) revise the minimum percent passing the #8 sieve
requirements for IL-9.5 surface mixtures, 3) increase the VMA requirement to
15.0 percent for IL-9.5 surface mixtures, and 4) add in the missing field VMA
control limits for [L-4.75 mixtures.

It has been revised to eliminate |L-25.0, IL-12.5 surface mixture, N105 mixtures
and “All Other” (i.e. BAM) mixtures and to make IL-19.0 a finer gradation
mixture. It has also been revised to delete the Constructing Test Strip pay

item.
This special provision should be inserted into all HMA contracts.

The districts should include the BDE Check Sheet marked with the applicable
special provisions for the November 7, 2014 and subsequent lettings. The
Project Development and Implementation Section will include a copy in the
contract.

This special provision will be available on the transfer directory July 25, 2014.
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HOT-MIX ASPHALT - MIXTURE DESIGN COMPOSITION AND VOLUMETRIC
REQUIREMENTS (BDE)

Effective: November 1, 2013
| Revised: November 1, 2014

Revise the last sentence of the first paragraph of Article 312.05 of the Standard Specifications
to read:

“The minimum compacted thickness of each lift shall be according to Article 406.06(d).”

Delete the minimum compacted lift thickness table in Article 312.05 of the Standard
Specifications.

Revise the second paragraph of Article 355.02 of the Standard Specifications to read:
“The mixture composition used shall be 1L-19.0.”

Revise Article 355.05(a) of the Standard Specifications to read:
“(a) The top lift thickness shall be 2 1/4 in. (60 mm) for mixture composition IL-19.0.”

Revise the Leveling Binder table and second paragraph of Article 406.05(c) of the Standard
Specifications to read:

“Leveling Binder
Nominal, Compacted, Leveling Mixture Composition
Binder Thickness, in. (mm)
<11/4 (32) IL-4.75, IL-9.5, or IL-9.5L
>11/4t0 2 (32 to 50) IL-9.5 or IL-9.5L

The density requirements of Article 406.07(c) shall apply for leveling binder, machine
method, when the nominal compacted thickness is: 3/4in. (19 mm) or greater for
IL-4.75 mixtures; and 1 1/4 in. (32 mm) or greater for IL-9.5 and IL-9.5L mixtures.”

Revise the table in Article 406.06(d) of the Standard Specifications to read:

“‘MINIMUM COMPACTED LIFT THICKNESS
Mixture Composition Thickness, in. (mm)
IL-4.75 3/4 (19)
IL-9.5, IL-9.5L 11/4 (32)

SMA-12.5 11/2 (38)
IL-19.0, IL-19.0L 2 1/4 (57)

Revise the ninth paragraph of Article 406.14 of the Standard Specifications to read:



“Test strip mixture will be evaluated at the contract unit price according to the following.”
Revise Article 406.14(a) of the Standard Specifications to read:

“(a) If the HMA placed during the initial test strip is determined to be acceptable the mixture
will be paid for at the contract unit price.”

Revise Article 406.14(b) of the Standard Specifications to read:

“(b) If the HMA placed during the initial test strip (1) is determined to be unacceptable to
remain in place by the Engineer, and (2) was not produced within 2.0 to 6.0 percent air
voids or within the individual control limits of the JMF according to the Department’s test
results, the mixture will not be paid for and shall be removed at the Contractor’s
expense. An additional test strip shall be constructed and the mixture will be paid for in
full, if produced within 2.0 to 6.0 percent air voids and within the individual control limits
of the JMF.”

Revise Article 406.14(c) of the Standard Specifications to read:

“(c) If the HMA placed during the initial test strip (1) is determined to be unacceptable to
remain in place by the Engineer, and (2) was produced within 2.0 to 6.0 percent air voids
and within the individual control limits of the JMF according to the Department’s test
results, the mixture shall be removed. Removal will be paid according to Article 109.04.
This initial mixture will be paid for at the contract unit price. An additional test strip shall
be constructed and the mixture will be paid for in full, if produced within 2.0 to 6.0
percent air voids and within the individual control limits of the JMF.”

Delete Article 406.14(d) of the Standard Specifications.

Delete Article 406.14(e) of the Standard Specifications.

Delete the last sentence of Article 407.06(c) of the Standard Specifications.
Revise Note 2. of Article 442.02 of the Standard Specifications to read:

“Note 2. The mixture composition of the HMA used shall be IL-19.0 binder, designed with
the same Ndesign as that specified for the mainline pavement.”

Delete the second paragraph of Article 482.02 of the Standard Specifications.



Revise the first sentence of the sixth paragraph of Article 482.05 of the Standard Specifications
to read:

“When the mainline HMA binder and surface course mixture option is used on resurfacing
projects, shoulder resurfacing widths of 6 ft (1.8 m) or less may be placed simultaneously with
the adjacent traffic lane for both the binder and surface courses.”

Revise the second sentence of the fourth paragraph of Article 601.04 of the Standard
Specifications to read:

“The top 5in. (125 mm) of the trench shall be backfilled with an IL-19.0L Low ESAL mixture
meeting the requirements of Section 1030 and compacted to a density of not less than
90 percent of the theoretical density.”

Revise the second sentence of the fifth paragraph of Article 601.04 of the Standard
Specifications to read:

“The top 8 in. (200 mm) of the trench shall be backfilled with an IL-19.0L Low ESAL mixture
meeting the requirements of Section 1030 and compacted to a density of not less than
90 percent of the theoretical density.”

Revise Article 1003.03(c) of the Standard Specifications to read:

“(c) Gradation. The fine aggregate gradation for all HMA shall be FA 1, FA 2, FA 20, FA 21,
or FA 22. The fine aggregate gradation for SMA shall be FA/FM 20.

For mixture IL-4.75 and surface mixtures with an Ndesign = 90, at least 50 percent of the
required fine aggregate fraction shall consist of either stone sand, slag sand, or steel
slag meeting the FA 20 gradation.

For mixture IL-19.0, Ndesign = 90 the fine aggregate fraction shall consist of at least
67 percent manufactured sand meeting FA 20 or FA 22 gradation. For mixture IL-19.0,
Ndesign = 50 or 70 the fine aggregate fraction shall consist of at least 50 percent
manufactured sand meeting FA 20 or FA 22 gradation. The manufactured sand shall be
stone sand, slag sand, steel slag sand, or combinations thereof.

Gradation FA 1, FA 2, or FA 3 shall be used when required for prime coat aggregate
application for HMA.”

Remove footnote 3/ from the tables and at the end of the tables in Article 1004.01(c) of the
Standard Specifications.

Delete the last sentence of the first paragraph of Article 1004.03(b) of the Standard
Specifications.



Revise the table in Article 1004.03(c) of the Standard Specifications to read:

“Use Size/Application Gradation No.
Class A-1,2,& 3 | 3/8in. (10 mm) Seal CA 16
Class A-1 1/2 in. (13 mm) Seal CA 15
Class A-2 & 3 Cover CA 14
HMA High ESAL IL-19.0 CA11 "
IL-9.5 CA 16 and/or CA 13
CA 16
HMA Low ESAL IL-19.0L CA11 Y
IL-9.5L CA 16
Stabilized Subbase
or Shoulders

1/ CA 16 or CA 13 may be blended with the gradations listed.”

Revise the nomenclature table in Article 1030.01 of the Standard Specifications to read:

“High ESAL IL-19.0 binder;
IL-9.5 surface
Low ESAL IL-19.0L binder; IL-9.5L surface;
Stabilized Subbase (HMA)";
HMA Shoulders?

1/ Uses 19.0L binder mix.
2/ Uses 19.0L for lower lifts and 9.5L for surface lift.”
Revise Article 1030.02 of the Standard Specifications and Supplemental Specifications to read:

“1030.02 Materials. Materials shall be according to the following.

0= o 0 TSRS Article/Section
(2) COarsSE AQQIregALe ......ueeiiii e 1004.03
(o) IR TCI 2o [ [(=Te £= 1 (= R 1003.03
(C) RAP MALEIIAI ...ttt e e e et e e e e e e 1031
Lo ) I\ T=T = T 11T T 1011
() I 070 L= 1 (=T 1IN 0T 1012.01
(f) Slaked Quicklime (Note 1)
(g) Performance Graded Asphalt Binder (Note 2) .......c..ooiiiiiiiiiiieeeeee 1032
(h) Fibers (Note 3)
(i) Warm Mix Asphalt (WMA) Technologies (Note 4)

Note 1. Slaked quicklime shall be according to ASTM C 5.



Note 2. The asphalt binder shall be an SBS PG 76-28 when the SMA is used on a full-
depth asphalt pavement and SBS PG 76-22 when used as an overlay.

Note 3. A stabilizing additive such as cellulose or mineral fiber shall be added to the
SMA mixture according to lIllinois Modified AASHTO M 325. The stabilizing additive
shall meet the Fiber Quality Requirements listed in lllinois Modified AASHTO M 325.
Prior to approval and use of fibers, the Contractor shall submit a notarized certification
by the producer of these materials stating they meet these requirements.

Note 4. Warm mix additives or foaming processes shall be selected from the current
Bureau of Materials and Physical Research Approved List, “Warm Mix Asphalt

”»

Technologies”.

| Revise Article 1030.04(a)(1) of the Standard Specifications and the Supplemental Specifications

to read:

“(1) High ESAL Mixtures. The Job Mix Formula (JMF) shall fall within the following limits.

High ESAL, MIXTURE COMPOSITION (% PASSING)
Sieve IL-19.0 mm SMA 12.5 ¥ IL-9.5 mm IL-4.75 mm
Size min max min max min max min max
11/2in
(37.5 mm)
1in.
(25 mm) 100
3/4 in.
(19 mm) 90 100 100
1/2'in.
(12.5 mm) 75 89 90 99 100 100
3/8in.
(9.5 mm) 50 85 90 100 100
#4
(4.75 mm) 40 60 20 40 32 69 90 100
#8 5/ 2/
(2.36 mm) 26 42 16 24 32 52 70 90
#16
(1.18 mm) 15 30 10 32 50 65
#50
(300 um) 6 15 4 15 15 30
#100
(150 um) 4 9 3 10 10 18
#200 3/
(75 um) 3 6 8.0 11.0 4 6 7 9
Ratio 3
Dust/Asphalt 1.0 1.0 1.0
Binder

1/ Based on percent of total aggregate weight.

2/ The mixture composition shall not exceed 44 percent passing the #8 (2.36 mm)
sieve for surface courses with Ndesign = 90.

3/ Additional minus No. 200 (0.075 mm) material required by the mix design shall
be mineral filler, unless otherwise approved by the Engineer.



4/ The maximum percent passing the #635 (20 um) sieve shall be < 3 percent.

5/ When establishing the Adjusted Job Mix Formula (AJMF) the percent passing the
#8 (2.36 mm) sieve shall not be adjusted above 24 percent.”

Delete Article 1030.04(a)(3) of the Standard Specifications.
Delete Article 1030.04(a)(4) of the Standard Specifications.

| Revise the table in Article 1030.04(b)(1) of the Standard Specifications to read:

“VOLUMETRIC REQUIREMENTS
High ESAL
Voids in the Mineral Aggregate Voids Filled with
(VMA), Asphalt Binder
% minimum (VFA),
Ndesign | IL-19.0 | IL-9.5 IL-4.75" %
50 18.5 65787
| 70 13.5 15.0
| % 65-75

1/ Maximum Draindown for IL-4.75 shall be 0.3 percent

2/ VFA for IL-4.75 shall be 76-83 percent”

Revise the table in Article 1030.04(b)(2) of the Standard Specifications to read:
“VOLUMETRIC REQUIREMENTS
Low ESAL
Mixture Design Design VMA (Voids | VFA (Voids
Composition | Compactive | Air Voids in the Filled with
Effort Target % Mineral Asphalt
Aggregate), Binder),
% min. %
IL-9.5L Npes =30 4.0 15.0 65-78
IL-19.0L Npes =30 4.0 13.5 N/A”




Replace Article 1030.04(b)(3) of the Standard Specifications with the following:

“(3) SMA Mixtures.

ESALs | Ndesign Design | Voids in the | Voids Filled
(million) Air Voids Mineral with Asphalt
Target % | Aggregate (VFA), %
(VMA),
% min.
<10 50 4.0 16.0 75-80
>10 80 4.0 17.0 75— 80"

Delete Article 1030.04(b)(4) of the Standard Specifications.
Delete Article 1030.04(b)(5) from the Supplemental Specifications.

Revise the table in Article 1030.05(d)(2)a. of the Standard Specifications to read:

Frequency of Tests Test Method
See Manual of
“Parameter High ESAL Mixture Test Procedures
Low ESAL Mixture for Materials
Aggregate
Gradation 1 washed ignition lllinois
oven test on the mix Procedure
per half day of
production

% passing sieves:
1/2in. (12.5 mm), Note 3.
No. 4 (4.75 mm),
No. 8 (2.36 mm),
No. 30 (600 ym)
No. 200 (75 pm)

Asphalt Binder

Content by Ignition 1 per half day of lllinois-Modified
Oven production AASHTO T 308
Note 1.
VMA Day’s production lllinois-Modified
> 1200 tons: AASHTO R 35
Note 2.
1 per half day of
production
Day’s production
<1200 tons:

1 per half day of
production for first
2 days and 1 per
day thereafter (first
sample of the day)




Frequency of Tests

Test Method
See Manual of

“Parameter High ESAL Mixture Test Procedures
Low ESAL Mixture for Materials
Air Voids Day’s production
21200 tons:
Bulk Specific lllinois-Modified
Gravity 1 per half day of AASHTO T 312
of Gyratory Sample | production
Note 4. Day’s production
<1200 tons:
1 per half day of
production for first
2 days and 1 per
day thereafter (first
sample of the day)
Day’s production
Maximum Specific 21200 tons: lllinois-Modified
Gravity of Mixture AASHTO T 209

1 per half day of
production

Day’s production
<1200 tons:

1 per half day of
production for first
2 days and 1 per
day thereafter (first
sample of the day)

Note 1. The Engineer may waive the ignition oven requirement for asphalt binder
content if the aggregates to be used are known to have ignition asphalt binder
content calibration factors which exceed 1.5 percent. If the ignition oven
requirement is waived, other Department approved methods shall be used to
determine the asphalt binder content.

Note 2. The G, used in the voids in the mineral aggregate (VMA) calculation
shall be the same average G, value listed in the mix design.

Note 3. The Engineer reserves the right to require additional hot bin gradations
for batch plants if control problems are evident.

Note 4. The WMA compaction temperature for mixture volumetric testing shall
be 270 £ 5 °F (132 = 3 °C) for quality control testing. The WMA compaction
temperature for quality assurance testing will be 270 £+ 5 °F (132 + 3 °C) if the
mixture is not allowed to cool to room temperature. If the mixture is allowed to
cool to room temperature, it shall be reheated to standard HMA compaction
temperatures.”



Revise the table in Article 1030.05(d)(2)b. of the Standard Specifications to read:

"Parameter High ESAL Mixture
Low ESAL Mixture
Ratio
Dust/Asphalt Binder 0.6t01.2
Moisture 0.3 %"

Revise the Article 1030.05(d)(4) of the Supplemental Specifications to read:

“(4) Control Limits. Target values shall be determined by applying adjustment factors to
the AUJMF where applicable. The target values shall be plotted on the control charts
within the following control limits.

CONTROL LIMITS

High ESAL SMA IL-4.75
Low ESAL
Parameter Individual Moving |Individual Moving |Individual | Moving
Test Avg. of 4 Test Avg. of 4 Test Avg. of 4
% Passing: "

1/2 in. (12.5 mm) 16 % +4 % 6 % +4 %

3/8 in. (9.5mm) 4% 3%

No. 4 (4.75 mm) +5% +4 % 5% +4 %

No. 8 (2.36 mm) 5% +3% +4 % +2 %

No. 16 (1.18 mm) 4 % 2% +4 % +3 %

No. 30 (600 ym) 4 % £25% 4 % £25%

Lgt_aégou(s;scsm;a”t £15% | +1.0% £15% | £1.0%
Asphalt Binder +0.3% +0.2% +0.2% +0.1% +0.3% +0.2%
Content
Voids £1.2% £1.0% +1.2% £+1.0% +1.2% £+1.0%
VMA 07%% | 05%% | -07%% | -05%? | -0.7%% | -05%7

1/ Based on washed ignition oven

2/ Allowable limit below minimum design VMA requirement




DENSITY CONTROL LIMITS

Mixture Composition Parameter Individual Test
IL-4.75 Ndesign = 50 93.0-97.4% "
IL-9.5 Ndesign = 90 92.0-96.0 %
IL-9.5,IL-9.5L Ndesign < 90 92.5-974 %
IL-19.0 Ndesign = 90 93.0-96.0 %
IL-19.0, IL-19.0L Ndesign < 90 93.07-97.4 %
SMA Ndesign = 50 & 80 93.5-974 %

1/ Density shall be determined by cores or by correlated, approved thin lift nuclear
gauge.

2/ 92.0 % when placed as first lift on an unimproved subgrade.”

Revise the table in Article 1030.05(d)(5) of the Supplemental Specifications to read:

‘CONTROL CHART High ESAL,
REQUIREMENTS Low ESAL, SMA
& IL-4.75

% Passing Sieves:
1/2'in. (12.5 mm) %
Gradation " ¥ No. 4 (4.75 mm)

No. 8 (2.36 mm)

No. 30 (600 um)
Total Dust Content "’ | No. 200 (75 pm)
Asphalt Binder Content
Bulk Specific Gravity
Maximum Specific
Gravity of Mixture
Voids

Density

VMA

1/ Based on washed ignition oven.

2/ Does not apply to IL-4.75.

3/ SMA also requires the 3/8 in. (9.5 mm) sieve.”
Delete Article 1030.05(d)(6)a.1.(b.) of the Standard Specifications.
Delete Article 1030.06(b) of the Standard Specifications.

Delete Article 1102.01(e) of the Standard Specifications.
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