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SECTION 801 — CEMENT

801.01 REQUIREMENTS. Provide Portland cement or blended hydraulic cement from
approved mills listed in the Department's List of Approved Materials. Mills obtain approval
by furnishing the Department certified mill test data developed over the previous 6 months
along with submittal and approval of verification samples. Approved cement mill
laboratories shall be AASHTO accredited in ASTM C150 and C595 test methods. Foreign
cements are permitted for inclusion on the approved list provided suppliers meet the same
requirements and submit an acceptable quality control plan indicating they maintain (or
have the services of) a laboratory that is accredited in ASTM C150 and C595 test methods.
When supplying cement with a SO; content above the value in table I of ASTM C 150,
include supportive ASTM C 1038 14-day expansion test data for the supplied SO; content
on the certification.

Even when tested and approved, do not mix cement from different mills in individual
batches or use cement from different mills in alternate batches of concrete. Subject to the
above restrictions, the Engineer may allow the use of cements from different mills for any
structure or individual elements of a structure, provided color contrasts resulting from their
usage is minimal or is otherwise unobjectionable and identification of the location of
concrete containing the different cements is satisfactorily maintained.

Store cement to prevent damage from the elements. Provide weatherproof storage
facilities with sufficient storage capacity that cements from different mills or of different
types will not become intermixed.

Provide an acceptable means for obtaining samples, from either the cement silo, weigh
hopper, or truck.

The Engineer will reject cement that for any reason has become damaged through
contamination, partial set, or which contains lumps of caked cement. The Engineer may
reject the entire contents of a container when it contains damaged cement.

The Department will require a signed certification from the supplier for each shipment
of cement stating that the cement complies with the applicable ASTM standard and all
additional requirements of this subsection.

Conform to the following requirements for cement:

801.01.01 Type L, II, III, IV and V Portland Cement. Conform to ASTM C150.
State, on the mill certification, the nature, amount, and identity of any processing addition
and its compliance with ASTM C 465.

801.01.02 Type E-1 (K). Conform to ASTM C845.

801.01.03 Type IP (<20), Portland-Pozzolan Cement. Conform to ASTM C595 and
the following requirements:

a) The pozzolan constituent shall be coal ash. Ensure that the loss on ignition of the
coal ash does not exceed 4.0 percent.

b) The cement manufacturer shall furnish to the Engineer reports showing the results
of tests performed on the coal ash used in the manufacture of the Type IP (<20)
cement shipped to the project.

c¢) The cement manufacturer shall have a qualified technical representative readily
available for consultations on the project at any time the Engineer deems
necessary, at no expense to the Department.

d) Use only one brand of Type IP (<20) cement throughout the project, unless the
Engineer approves otherwise.

801.01.04 Type IS (<30), Portland Blast Furnace Slag Cement. Conforms to ASTM
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C595 and the following requirements:

a)
b)

¢)

d)

Use Grade 100 or 120 blast furnace slag cement conforming to the requirements
of ASTM C 989.

The cement manufacturer shall furnish to the Engineer reports showing the results
of the tests performed on the blast furnace slag cement used in the manufacturing
of the Type IS (<30) shipped to the project.

The cement manufacturer shall have a qualified technical representative readily
available for consultation on the project at any time the Engineer deems necessary,
at no expense to the Department.

Use only one brand of Type IS (<30) cement throughout the project, unless the
Engineer approves otherwise.

801.01.05 Type IL (5-15), Portland-Limestone Cement. Conforms to ASTM C595
and the following requirements:

a)

b)

©)
d)

e)

801.02

The cement manufacturer shall furnish to the Engineer reports showing the results
of test performed on the limestone used in the manufacture of the Type IL cement
shipped to the project.

Use only one brand of Type IL cement throughout the project, unless the Engineer
approves otherwise.

The Type IL blended cement shall be an intimate and uniform blend produced by
intergrinding of the Portland cement and limestone.

Where moderate sulfate resistance is required the Type IL shall be further
designated with the (MS) suffix. Alternatively, if the Type 1L cement proposed
for use on the project is not designated with the (MS) suffix, a report of mortar bar
expansion results tested in accordance with ASTM C1012 shall be submitted using
the combination of Type IL cement and supplementary cementitious material(s)
proposed for the work)

Where high early strength is required the Type IL shall be further designated with
the (HE) suffix.

NON-SPECIFICATION CEMENT. The Department accepts cement on the

basis of manufacturer’s certification attesting to type and conformance to the applicable
ASTM specification. The Engineer will take check samples. When the check samples do
not conform to these specifications, the Department will make deductions as shown in the
following table. When a sample fails more than one test, the Department will make the total
deduction as the sum of deductions up to a maximum of 100 percent.
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MAXIMUM

(PERCENT) COST OF CEMENT
Fineness by air 10 20% per 2% deviation
permeability
Air Content for Non- +8 0-4 free, thereafter 25%
Air Entrained Cement Per 1% Deviation
Compressive Strength 15 20% per 3% deviation
Time of Set 20 25% per 5% deviation
Magnesium Oxide 0.3 33.3% per 0.1% deviation
MgO)
Sulfur Trioxide (SO3) 0.4 0.1% free and then 33.3%

per 0.1% deviation

Loss on Ignition 0.75 20.0% per 0.15% deviation
Insoluble Residue 0.75 20.0% per 0.15% deviation
Tricalcium Aluminate 1.5 33.3% per 0.5% deviation
(GsA)
Silicon Dioxide (SiO) 3.0 33.3% per 1% deviation
Aluminum Oxide 1.0 20.0% per 0.2% deviation
(A1,03)
Ferric Oxide (Fe»03) 1.0 20.0% per 0.2% deviation
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SECTION 802 — ADMIXTURES FOR CONCRETE

802.01 REQUIREMENTS. Provide admixtures conforming to the following
requirements:

802.01.01 Air-Entraining. ASTM C260, except the chloride content (as Cl) shall not
exceed one percent by weight. The Department may require tests for bleeding, time of
setting, and length change.

802.01.02 Water-Reducing and Retarding. ASTM C494, Type D, except the relative
durability factor shall not be less than 90 and the chloride content (as Cl) shall not exceed
one percent by weight.

802.01.03 Water-Reducing. ASTM C494, Type A, except the relative durability
factor shall not be less than 90 and the chloride content (as Cl) shall not exceed one percent
by weight.

802.01.04 Water-Reducing and Accelerating. ASTM C494, Type E, except the
relative durability factor shall not be less than 90 and the chloride content (as Cl) shall not
exceed one percent by weight. Use water reducing and accelerating admixture only when
the Engineer has reviewed proposed procedures for mixing, handling, and placing the
concrete, and has given written permission to proceed.

802.01.05 Water-Reducing, High Range. ASTM C494, Type F, except the relative
durability factor shall not be less than 90 and the chloride content (as CI) shall not exceed
one percent by weight.

802.01.06 Water-Reducing, High Range and Retarding. ASTM C494, Type G,
except the relative durability factor shall not be less than 90 and the chloride content (as Cl)
shall not exceed one percent by weight.

802.01.07 Accelerating. ASTM C494, Type C, except the relative durability factor
shall not be less than 90 and the chloride content (as C1) shall not exceed one percent by
weight.

802.01.08 Retarding. ASTM C494, Type B, except the relative durability factor shall
not be less than 90 and the chloride content (as Cl) shall not exceed one percent by weight.

802.01.09 Special Performance. ASTM C494, Type S, except the relative durability
factor shall not be less than 90 and the chloride content (as CI) shall not exceed one percent
by weight. The manufacturer shall provide data to substantiate the specific performance
characteristic stated by the manufacturer.

802.02 APPROVAL. Manufacturers are required to submit their individual admixtures
and participate in the National Transportation Product Evaluation Program (NTPEP) for
Concrete Admixtures. Current test data must be posted in NTPEP DataMine. Select
admixtures from the Department’s List of Approved Materials. The Department places
admixtures on the list based on evidence of compliance with requirements when determined
by tests performed by the Department and review of NTPTP test data. For air-entraining
admixtures that are aqueous solutions of Vinsol Resin, manufacturers shall submit a
certification in the following form:
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This is to certify that the product [trade name] as manufactured and sold
by [company] is an aqueous solution of Vinsol Resin that has been
neutralized with sodium hydroxide. The ratio of sodium hydroxide to
Vinsol Resin is one part of sodium hydroxide to (number) parts of Vinsol
Resin. The percentage of solids based on the residue dried at 105 °C is
[number]. No other additive or chemical agent is present in this
solution.

The Engineer will not require testing of admixtures included on the Department’s List
of Approved Materials at the time of their use unless there is indication in actual field use
of harmful effects on the properties of the concrete or when the Engineer considers testing
necessary for other reasons. The chemical equivalence ranges stated in ASTM C260 and
ASTM C294 will apply.

The Department will continue to include an admixture on the list contingent upon
satisfactory performance in actual project use, continued product submittal to NTPEP, and
an annual certification containing the following information:

1) A statement that the admixture to be furnished during the particular calendar year is of
the same composition as that previously approved for inclusion on the approved list.

2) A statement that the admixture conforms to the appropriate requirements of ASTM
C260 or ASTM C494, as applicable.

3) A statement that the chloride content (as Cl) does not exceed one percent by weight.

4) A statement that notification will be made to the Division of Materials of any changes
in composition before furnishing the material to projects.
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SECTION 803 — WATER

803.01 DESCRIPTION. This section describes the requirements for water used in
mixing or curing concrete, emulsified asphalt or other similar materials.

803.02 GENERAL. Use water for mixing or curing concrete, emulsified asphalt, or other
similar materials that is reasonably clean and free from oil, salt, acid, alkali, sugar,
vegetable, or other substances injurious to the finished product. The Engineer may test the
water at any time for its suitability for a particular use.

The Engineer will ordinarily accept water supplied by public distribution systems
without testing.

The Engineer will require testing of mixing water for use in concrete when not from a
public distribution system.

Provide water that when tested by KM 64-226 does not contain impurities in excess of
the following limits:

Chloride Content (as ClI) 1000  parts per million (ppm)*

Sulfate 3000 ppm
Alkalies 600 ppm
Total Solids 50,000 ppm
pH 7-9 pH units

*Chloride content maximum for prestressed concrete and bridge decks is 500 ppm.
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SECTION 804 — FINE AGGREGATES

804.01 GENERAL. Fine aggregates include, but at the discretion of the Engineer are not
limited to, natural sand, crushed sand, conglomerate sand, mortar sand, mineral filler, and
lightweight aggregates where permitted.

The Department’s List of Approved Materials includes the Aggregate Source List and
the list of Class A and Class B Polish-Resistant Aggregate Sources, the Concrete Aggregate
Restriction List, Lightweight Aggregate Source List, and Microsurface Aggregate Source
List.

804.01.01 Natural Sand. Provide fine granular material resulting from the natural
disintegration of rock.

804.01.02 Crushed Sand. Provide fine granular material resulting from crushing of
stone or gravel.

804.01.03 Conglomerate Sand. Provide natural materials primarily processed to the
desired sizes, without crushing. Conglomerate sand may include some material which has
been produced by crushing larger pieces of the parent material.

804.01.04 Mortar Sand. Provide natural, crushed, or conglomerate sand suitable for
use in cement mortar.

804.01.05 Mineral Filler. Provide limestone dust, cement, coal ash, or other inert
mineral matter.

804.01.06 Slag. Provide blast furnace slag sand where permitted. The Department will
allow steel slag sand only in asphalt surface applications.

804.02 APPROVAL. Provide fine aggregates from sources included on the Aggregate
Source List meeting the description and requirements specified in this section.

The Department will consider a source for inclusion on the Aggregate Source List when
the aggregate producer complies with KM 64-608 and provides the following:

1) A Quality Control Plan.
2) A satisfactory laboratory facility with all necessary testing equipment.
3) A Qualified Aggregate Technician to perform the required testing.

When a supplier wishes to supply sand only for asphalt mixtures, Items 1, 2 and 3 above
will be waived. The Department may add the source to the Aggregate Source List and
restrict its use to asphalt mixtures.

Obtain the Department’s approval before furnishing aggregate from sources not on the
Aggregate Source List. The Department will sample the aggregate during stockpiling and
test according to the Department’s Manual of Field Testing and Sampling Practices.

The Department will reject aggregate when excessive variation of gradation or physical
properties cause unworkable mixtures, mixture control problems, or non-conformance to
the finished product or mixture requirements.

The Department will reject contaminated aggregate when the Engineer deems it could
be detrimental to the finished product.

Fine aggregates are subject to preliminary source approval
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804.03 CONCRETE. Provide natural, crushed, or conglomerate sand. The Engineer
may allow other sands.

Use natural or conglomerate sands as fine aggregates in concrete intended as a wearing
surface for traffic.

All concrete fines conform to the following:

1) Sand Equivalent - 80 (minimum).

2) Soundness - 10% loss (maximum).

3) Friable Particles - 3.0% (maximum).

4) Coal plus Lignite - 0.5% (maximum).

5) Uncompacted Voids —47.0% (maximum).

6) Organic Impurities - Not darker than the standard.

7) Mortar Strength ” - 95% at 7 calendar days (minimum).
8) Gradation -

Sieve Size Percent Passing
3/8 inch 100
No. 4 90-100
No. 16 45-85
No. 50 5-25
No. 100 0-8

@ The Department will require testing for mortar strength only for sand not
passing the test for organic impurities and will supersede the requirement for
organic impurities.

The Department will waive the requirements for gradation, sand equivalent, and
uncompacted voids for concrete pipe.

804.04 ASPHALT MIXTURES. Provide natural, crushed, conglomerate, or blast
furnace slag sand, with the addition of filler as necessary, to meet gradation requirements.
The Department will allow any combination of natural, crushed, conglomerate or blast
furnace slag sand when the combination is achieved using cold feeds at the plant. The
Engineer may allow other fine aggregates.

804.04.01 Sand for Mixtures.

1) Gradation - 100 percent passing the 3/8-inch sieve with more than 50 percent
passing the No. 4 sieve.

2) Coal Plus Lignite - 5.0 percent maximum.

3) Soundness - 15 percent maximum.

804.04.02 Mineral Filler. Ensure 100 percent passes the No. 16 sieve and at least 30
percent passes the No. 200 sieve.

804.04.03 Polish-Resistant Aggregate. Provide fine aggregates required for polish-
resistant applications from a Class A or B Polish-Resistant Aggregate Source as required.
In addition to these listed sources, the Department will consider natural sand, conglomerate
sand, and crushed gravel sand meeting the requirements of Section 804 to be Class A polish-
resistant.

Provide a signed certification from the aggregate producer for the manufactured polish-
resistant fine aggregate stating that the aggregate is supplied from the approved parent
material as found on the Department’s List of Approved Materials, Polish-Resistant
Aggregate Source List and Guidelines on the Division of Materials' webpage.
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804.04.04 Requirements for Combined Aggregates.

A)

B)

Uncompacted Voids. Provide aggregates for Superpave mixtures meeting the
minimum voids content as listed in the Superpave Fine Aggregate Consensus
Property Requirements table.

Sand Equivalent. Provide aggregate having a sand equivalent value of 45 or
greater for the portion of the total combined aggregates passing the No. 4 sieve.
Provide aggregates for Superpave mixtures meeting the minimum sand equivalent
limits as listed in the Superpave Fine Aggregate Consensus Property
Requirements table.

The sand equivalent limits specified in this section apply to aggregates in the
final mixture. The Department will normally take samples from stockpiled
aggregates or aggregate cold feeds, including mineral filler, for acceptance testing.
When these tests do not meet the required values, make trial runs through the plant
to provide material for sampling which is intended for the final mixture.

The Department may waive the sand equivalent requirement provided the
portion of the combined aggregate passing the No. 40 sieve is non-plastic
according to AASHTO T 90.

FINE AGGREGATE CONSENSUS PROPERTY REQUIREMENTS
Uncompacted Void
AADTT Design Content of Fine Sand Equivalent (%),
Class AADTT Aggregate (%), minimum
minimum
2 <600 40 45
3 600 to 2999 43 45
4 > 3000 45 50

@ Performed according to AASHTO T 304, Method A.

)
D)

Friable Particles. Limit friable particles, excluding sandstone, to a maximum of
1.0 percent of the total combined aggregates.

Absorption. Provide total combined fine aggregates having a water absorption of
no more than 4.0 percent.

804.04.05 Microsurface. Provide 100% total combined aggregate conforming to the
requirements of ASTM D 6372 with sampling and testing according to 804.11.

Sand Equivalent — 65 (minimum)

Soundness — 15% loss (maximum)

Wear (Procedure D) — 35% loss (maximum)
Wet Sieve, conform to the following gradations:
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GRADATION — MICROSURFACE SAND
Sieve Size %Tf}’lgsesiltig ‘V;F}I]’I;:sligg %gfggiz

3/8 100 100 +5%
No. 4 90-100 70-100 +5%
No. 8 60-90 45-70 +5%
No. 16 40-70 28-50 +5%
No. 30 25-50 19-34 +5%
No. 50 15-30 12-25 +4%
No. 100 10-21 7-18 +3%
No. 200 5-15 5-15 +2%

804.04.06 Cold Patch Asphalt Mixtures.

A) Provide 100% crushed aggregate.
B) Soundness — 12% loss (maximum).

804.05 MORTAR SAND. Provide natural sand, crushed sand, or conglomerate sand
conforming to Subsection 804.03 with the exception of Uncompacted Voids and Gradation.
Conform to the following gradation:

Sieve Size Percent Passing
No. 8 100
No. 50 10-40
No. 100 0-10

804.06 EPOXY SEAL COATS. Provide either natural or conglomerate sand having an
insoluble content of 90 percent or greater. Conform to the following gradation:

Sieve Size Percent Passing
No. 16 100
No. 50 10-40
No. 100 0-5

804.07 EPOXY SAND SLURRY. Provide silica sand containing no less than 90 percent
insolubles. Ensure the sand is rounded to subangular, clean, dry and non-friable. Conform
to the following gradation:

Sieve Size Percent Passing
No. 8 100
No. 50 0-40
No. 100 0-5

The Department may allow material not meeting this gradation if it produces a
workable mixture and an acceptable slurry seal.

804.08 PIPE BEDDING. Provide natural, crushed, or conglomerate sand having a sand
equivalent of 20 or greater. The Department may waive the sand equivalent requirement
when the portion passing the No. 40 sieve is non-plastic according to AASHTO T 90.
Conform to the following gradation:
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Sieve Size Percent Passing
3/8 inch 100

No. 100 0-15

804.09 UNDERDRAINS, EMBANKMENT DRAINAGE BLANKET, AND
NATURAL SAND FOR DRAINAGE AND BACKFILL. Provide natural sand having a
sand equivalent of 70 or greater. Conform to the following gradation:

Sieve Size Percent Passing
3/8 inch 100
No. 4 75-100
No. 100 0-8

804.10 GRADATION ACCEPTANCE OF NON-SPECIFICATION FINE
AGGREGATE. When reasonably acceptable work has been produced using the
aggregate in question, the Department may accept the work according to Subsection
105.04. When the Engineer determines that the aggregate not conforming to gradation
requirements may be left in place, the Department will accept the aggregate at a reduction
in the Contract unit bid price for the work containing the aggregate according to the
following procedures. The Department will not consider these procedures a means to
continue accepting non-specification aggregates.

The Department will base the reduction on the invoice price for the aggregate at the
source. When satisfactory invoices are not furnished, the Department will use current bin
prices for that source on file with the Cabinet’s Division of Purchases. The maximum
deduction for non-specification material, which is allowed to remain in place, is 50 percent.

When aggregate fails to conform to gradation on more than one sieve, the Department
will apply the largest payment reduction of the out-of-specification sieves represented.

The Department will define a lot based on the smallest definable quantity of material
represented by acceptance test results, either passing results or failing results, or both.
Normally, the Department will average all test results for the lot to determine the test result
for payment according to the deduction tables. However, when test results are not
reasonably uniform the Department will not average the high and low test results within a
lot. The Department will assign each test result to equal quantities in new smaller lots in
proportion to the number of tests representing the original lot. When daily tests are
performed, the lot will be a day’s production unless the Department defines a smaller lot.

When 2 consecutive lots contain non-specification material, discontinue the use of the
aggregate until the Department makes a decision concerning the overall acceptability of the
aggregate from that source.

The Department will not impose a reduction in payment for quantities less than 50 tons
unless the Engineer deems it necessary.
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GRADATION - CONCRETE SAND

Payment Sieve Size-Percent Passing
Reduction 3/8 inch No. 4 No. 16 No. 50 No. 100
0% 100 90-100 45-85 5-25 0-8
10% 43-44 3-4
10% 98-99 88-89 86-87 26-27 9
20% 42 2
20% 97 87 88 28 10
30% 41 1
30% 96 86 89 29 11
50% 40 0
50% 95 85 90 30 12
GRADATION - MINERAL FILLER
Payment Sieve Size-Percent Passing
Reduction No. 16 No. 200
0% 100 30 minimum
10% 98-99 29
20% 97 28
30% 96 27
50% 95 26
GRADATION - MORTAR SAND
Payment Sieve Size-Percent Passing
Reduction No. 8 No. 50 No. 100
0% 100 10-40 0-10
10% 8-9
10% 98-99 41-42 11
20% 7
20% 97 43 12
30% 6
30% 96 44 13
50% 5
50% 95 45 14
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GRADATION - SAND FOR EPOXY SEAL COAT

Payment Sieve Size-Percent Passing
Reduction No. 16 No. 50 No. 100
0% 100 10-40 0-5
10% 8-9
10% 98-99 41-42 6
20% 7
20% 97 43 7
30% 6
30% 96 44 8
50% 5
50% 95 45 9
GRADATION - PIPE BEDDING
Payment Sieve Size-Percent Passing
Reduction 3/8 inch No. 100
0% 100 0-15
10% 98-99 16
20% 97 17
30% 96 18
50% 95 19

GRADATION - UNDERDRAINS, EMBANKMENT DRAINAGE BLANKET, AND

NATURAL SAND FOR DRAINAGE AND BACKFILL

Payment Sieve Size-Percent Passing
Reduction 3/8 inch No. 4 No. 100
0% 100 75-100 08
10% 98-99 73-74 9
20% 97 7 10
30% 9% 71 1
50% 95 70 2
GRADATION — MICROSURFACING TYPE II SAND
Sieve Size — Percent Passing
Payment N No No No No
R d t' 0. . . . .
eduction | 3/8 | No.4 | No.8 | ¢ 30 50 | 100 | 200
0% 100 | 90-100 | 60-90 | 40-70 | 25-50 | 15-30 | 10-21 | 5-15
Lo, 5859 | 3839 | 23-24 | 13-14 | 89 4
° | 98-100 | 88-89 | 91-92 | 71-72 | 51-52 | 31-32 | 2223 | 16
57 37 2 12 7 3
20% 97 87 93 73 53 33 24 17
56 36 21 1 6 2
30% 96 86 94 74 24 34 25 18
: 55 35 20 10 5 1
50% 95 85 95 75 55 35 26 19
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GRADATION — MICROSURFACING TYPE III SAND

Sieve Size — Percent Passing
Payment N N N N N
Reduction 0. 0. 0. 0. 0.
38 | No.4 | No.8 | /¢ 30 50 | 100 | 200
0% 100 178(') 45-70 | 28-50 | 1934 | 12:25 | 7-18 | 5-15
Lo, 43-44 | 2627 | 17-18 | 10-11 | 5-6 4
o | 98-100 | 68-69 | 71-72 | 51-52 | 35-36 | 26-27 | 1920 | 16
4 25 16 9 4 3
0,
20% 97 67 73 53 37 28 21 17
41 24 15 g 3 2
30% 96 66 74 54 36 29 2 18
40 23 14 7 2 I
30% 95 65 75 55 35 30 23 19

804.11 SAMPLING AND TESTING. The Department will sample and test according
to the following methods when applicable:

Absorption (Fine Aggregate) KM 64-605
Chemical Analysis KM 64-224
Coal and Lignite KM 64-615

Dry Sieve Analysis AASHTO T 27
Friable Particles AASHTO T 112
Insoluble Content (Fine Aggregate) KM 64-265

LA Abrasion (grading D) AASHTO T 96
Mortar Strength AASHTO T 71
Organic Impurities AASHTO T 21
Plastic Limit and Plasticity Index AASHTO T 90
Sampling KM 64-601
Sand Equivalent AASHTO T 176
Sieve Analysis of Mineral Filler AASHTO T 37
Sodium Sulfate Soundness KM 64-610
Uncompacted Voids (Method A) AASHTO T 304
Wet Sieve Analysis KM 64-620 or AASHTO T 11

(Procedure B)/AASHTOT 27
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SECTION 805 — COARSE AGGREGATES

805.01 GENERAL. Coarse aggregates include, but at the discretion of the Engineer are
not limited to, crushed stone and crushed or uncrushed gravel. Includes lightweight
aggregates or slag where permitted.

The Department’s List of Approved Materials includes the Aggregate Source List, the
list of Class A and Class B Polish-Resistant Aggregate Sources, the Concrete Aggregate
Restriction List, Lightweight Aggregate Source List, and Microsurface Aggregate Source
List.

805.02 APPROVAL. Provide coarse aggregates from sources included on the Aggregate
Source List meeting the description and requirements specified in this section.

The Department will consider a source for inclusion on the Aggregate Source List when
the aggregate producer complies with KM 64-608 and provides the following:

1) A Quality Control Plan.
2) A satisfactory laboratory facility with all necessary testing equipment.
3) A Qualified Aggregate Technician to perform the required testing.

Obtain the Department’s approval before furnishing aggregate from sources not on the
Aggregate Source List. The Department will sample the aggregate during stockpiling and
test according to the Department’s Manual of Field Testing and Sampling Practices.

The Department will reject aggregate when excessive variation of gradation or physical
properties causes unworkable mixtures, mixture control problems, or non-conformance to
the finished product or mixture requirements.

Coarse aggregates are subject to preliminary source approval.

805.03 GENERAL REQUIREMENTS. Provide coarse aggregates that are free of
objectionable amounts of clay lumps, dirt coatings, and foreign material. The Department

will reject contaminated aggregate when the Engineer deems it could be detrimental to the
finished product.

805.03.01 Soundness and Shale. Conform to the following table:
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AGGREGATE USE

SHALE
PERMITTED®
(MAXIMUM %)

SOUNDNESS
REQUIREMENT
(MAXIMUM %)

Portland Cement Concrete Mixtures

Aggregate for Bridge Decks, Bridge Deck

Overlays, Bridge Barrier Walls and Precast 1.0 9
Products

All Other Concrete Uses 2.0 12
Asphalt Mixtures

Aggregate for Polish Resistant Surfaces and
Asphalt Surface Under OGFC:

Limestone and Dolomite 1.0 9
Other Aggregate Types 2.0 12
Cold Patch Mixtures 2.0 12
All Other Asphalt Mixtures 2.0 15
Other Uses
Sizes No. 610 or 710 When Used for Aggregate
Surfacing, Traffic Bound Base, and Maintenance 5.0 18
Riprap and Channel Lining 2.0 12
DGA & CSB 2.0 15
All Other Uses 2.0 15

@ The Department will determine shale quantity by visual estimation for Riprap
and Channel Lining and according to KM 64-604 for all other aggregate.

805.03.02 Physical Properties. Conform to the following:

Wear (Except Slag, Granite, and Sandstone)  40% (maximum)

Wear (Granite and Sandstone)
Wear (Slag)

Friable Particles

Unit Weight (Slag)

50% (maximum)
60% (maximum)

1.0% (maximum)

70 Ibs/ft? (minimum)

805.03.03 Gradation. Where the Department specifies or permits designated sizes of
coarse aggregates, provide aggregates meeting the grading limits indicated for the various
sizes listed in the Sizes of Coarse Aggregates table. When the Contract does not specify
sizes or combinations of aggregate for various types of construction, furnish aggregate
according to the Aggregate Size Use table. The Department will allow blending of same
source/same type aggregate to achieve designated sizes when precise procedures are used
such as cold feeds, belts, weigh hoppers, or equivalent.

805.03.04 Erodible or Unstable Material. Treat as applicable. The Department
considers Size No. 57 or larger aggregate, except crushed or uncrushed gravel, non-erodible.
The Department considers the following materials to be erodible or unstable:

1) Friable sandstone. The Engineer determines when sandstone is friable or non-
friable.

2) Crushed or uncrushed gravel, any size.

3) Crushed coarse aggregate smaller than Size No. 57.

4)  Any material with 50 percent or more passing the No. 4 sieve.

805.04 CONCRETE. Provide crushed stone or crushed or uncrushed gravel. The
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Department will allow any combination of crushed stone, crushed or uncrushed gravel when
the combination is achieved in the concrete plant weigh hopper. Conform to the following:

Max. Pct. by Wt.

Friable Particles 1.0

Finer than No. 200 2.0

Coal and Lignite 0.5

Lightweight particles (Gravel) 4.0
(Sp. Gr. Less than 2.40)

Lightweight particles (Limestone) 1.0

(Sp. Gr. Less than 2.40)

The Department will waive the requirements for gradation and finer than No. 200 for
concrete pipe.

Do not use aggregate produced from an individual production lift until the Department
obtains the finished product results from the Concrete Beam Expansion Test Method KM
64-629. If beam expansion is greater than 0.06 percent at 6 months, the Department will
reject the production lift for use in concrete applications.

The Department will not require tests for Concrete Beam Expansion from an individual
production lift if the individual ledges are accessible for hand sampling and the lift is
acceptable based on petrographic examination of the hand samples. The Department will
accept a production lift if no more than 20 percent of the total lift footage is considered
potentially alkali carbonate reactive upon petrographic inspection.

805.04.01 Concrete Applications Where Exposure to Saturation and Freeze-Thaw
Exists The Department will subject coarse aggregates that are to be used in any concrete
application where exposure to saturation and freeze-thaw exists such as JPC base, JPC
pavement, JPC shoulders, bridge decks, concrete overlays, sidewalks, entrances and precast
products to freeze-thaw testing according to KM 64-626. The Department will allow
sources having expansions of 0.06 percent or less and a minimum of 80 percent durability
factor to supply any size coarse aggregate listed in the Aggregate Size Use table, providing
that size or a larger size has tested satisfactorily. When sources have expansions of more
than 0.06 percent or a durability factor of less than 80 percent the Department will:

1) Reject the material.

2) Limit to the permitted sizes determined from acceptable freeze-thaw testing.

3) Allow the submittal of a proposal to the Engineer for production of acceptable
coarse aggregate. The Department will require acceptable freeze-thaw test results
before approving any proposal.

Provide a signed certification from the aggregate producer for the approved freeze-
thaw coarse aggregate stating that the aggregate is supplied from the approved parent
material as found on the Department’s List of Approved Materials and Concrete Aggregate
Restriction List.

805.04.02 Lightweight Aggregate. When the Department allows lightweight
aggregate conform to the following:

1) Dry Loose Unit Weight. As appropriate or as specified, AASHTO M 195, Table
2.

2) Gradation (by weight). Provide size specified, AASHTO M 195, Table 1.

3) Wear. 50 percent maximum.

4) Soundness. 9 percent loss maximum.

5) Friable Particles. 1.0 percent maximum.

6) Deleterious Particles. 1.0 percent maximum.

7) Freeze-Thaw Resistance. 85 percent minimum durability factor and 0.06 percent
maximum length change according to KM 64-626.
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8) Provide creep, shrinkage, and tensile splitting strength test data made on concrete
produced from the lightweight aggregate when the Engineer requests.

9) Iflightweight aggregate from an unapproved source is proposed for use, notify the
Engineer of the aggregate source and proposed concrete mix design at least 10
weeks before any lightweight aggregate concrete is placed, so the Department may
subject the lightweight aggregate to testing as outlined above, plus any additional
testing as deemed necessary and indicated in AASHTO M 195. At the
Department’s option, suitable documentation of such testing by an independent
testing laboratory may be accepted.

805.05 ASPHALT MIXTURES AND SEALS. Provide crushed stone, crushed gravel,
or blast furnace slag. The Department will allow any combination of crushed stone, crushed
gravel, or blast furnace slag when the combination is achieved using cold feeds at the asphalt
plant. The Engineer may allow other coarse aggregates.

805.05.01 Absorption. Provide aggregates having a water absorption of no more than
3.0 percent for each size and type with the exception of blast furnace slag. When blast
furnace slag is used, provide total combined aggregates having a water absorption of no
more than 4.0 percent.

805.05.02 Crushed Particles. Applies to the total combined aggregates retained on a
No. 4 sieve, including the material from the fine aggregate. Conform to the following:

A) Superpave Mixtures. Minimum percent crushed requirements as listed in the
Superpave Coarse Aggregate Consensus Property Requirements table.

B) Open-Graded Friction Courses. Minimum 95 percent one or more crushed faces
and 75 percent 2 or more crushed faces.

C) Seal Coats. Minimum 90 percent one or more crushed faces.

D) Other Mixtures. Unless otherwise specified, minimum 75 percent one or more
crushed faces.

COARSE AGGREGATE CONSENSUS PROPERTY REQUIREMENTS

Coarse Aggregate Angularity Flat and
AADTT Design (%) Elongated®
Class AADTT Crushed Faces (%),
>1 >2 maximum
2 <600 85 80 10
3 600 to 2999 95 90 10
4 > 3000 100 100 10

@ Criterion based on a 5:1 maximum-to-minimum ratio.

805.05.03 Flat and Elongated. Provide aggregates for Superpave mixtures not
exceeding the flat and elongated maximum as listed in the Superpave Coarse Aggregate
Consensus Property Requirements table.

805.05.04 Finer Than No. 200 (Seals). Provide coarse aggregates having no more
than 2.0 percent passing the No. 200 sieve for driving lane applications and no more than
3.0 percent passing the No. 200 sieve for all other applications.

805.05.05 Polish-Resistant Aggregate. Provide coarse aggregates required for polish-

resistant applications from a Class A or Class B Polish-Resistant Aggregate Source, as
applicable, based on mixture designation of aggregate type.
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Provide a signed certification from the aggregate producer for the manufactured polish-
resistant coarse aggregate stating that the aggregate is supplied from the approved parent
material as found on the Department’s List of Approved Materials, Polish-Resistant
Aggregate Source List and Guidelines on the Division of Materials' webpage.

805.05.06 Cold Patch Mixtures. Provide 100% crushed aggregate.

805.06 DENSE GRADED AGGREGATE (DGA) AND CRUSHED STONE BASE
(CSB). Provide crushed stone having a sand equivalent value of 30 or greater with mineral
filler as needed to meet gradation requirements. The Department may waive the sand
equivalent requirement when the portion passing the No. 40 sieve has a plasticity index of
4 or less according to AASHTO T 90.

805.07 FREE DRAINING BEDDING AND BACKFILL. Provide crushed stone or
crushed or uncrushed gravel. The Department will allow a shale content of 5 percent
providing the combined shale, friable particles, and minus No. 200 content does not exceed
5 percent. Conform to the following gradation:

Sieve Size Percent Passing
1 1/2 inch 100
No. 4 0-30

805.08 COARSE AGGREGATES FOR UNDERDRAINS. Furnish crushed or
uncrushed aggregate, including pea gravel meeting the quality requirements of Section 805
with the following exception: The Department will allow a shale content of 5 percent
providing the combined shale, friable particles, and minus No. 200 content does not exceed
5 percent. Conform to the following gradation:

Sieve Size Percent Passing
1 1/2 inch 100
No. 4 0-30
No. 100 0-5

805.09 COARSE AGGREGATE FOR ROCK DRAINAGE BLANKET. Provide
crushed or uncrushed aggregate, including pea gravel, meeting the quality requirements of
this section with the following additional requirement: Ensure the minus No. 200 content
does not exceed 5 percent. When the material includes a significant amount of individual
fragments greater than 1 1/2 inches, the Engineer may accept the minus No. 200 portion
based on visual inspection. Conform to the following gradation:

Sieve Size Percent Passing
4 inch 100
No. 4 0-30

805.10 GRANULAR EMBANKMENT. Provide granular material up to 12-inch
maximum size with a maximum shale content of 5 percent. Use either:

1) Engineer approved shot limestone or sandstone from roadway excavation, borrow
excavation, or another approved source.

2) Crushed stone, crushed or uncrushed gravel, or crushed or natural sand meeting general
requirements of Section 804 and this section, with a minus No. 200 content not
exceeding 10.0 percent.

805.11 STRUCTURE GRANULAR BACKFILL. Provide crushed or uncrushed
aggregate meeting the quality requirements of this section. When the material includes a
significant amount of individual fragments greater than 1 1/2 inches, the Engineer may
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visually accept the minus No. 200 portion. Conform to the following gradation:

Sieve Size Percent Passing
4 inch 100
No. 4 0-10
No. 200 0-5

805.12 REINFORCED FILL MATERIAL. Obtain the Engineer’s approval for
material quality before use. Ensure the material is reasonably free of shale or other
deleterious material. Conform to the following:

A) Gradation. Conform to Subsection 805.11.

B) PH. Between 5-10.

C) Chlorides. Less than 200 parts per million.

D) Sulfates. Less than 1,000 parts per million.

E) Angle of Internal Friction. Greater than or equal to 34 degrees. When providing
gap-graded materials, single size aggregates, uncrushed gravel, or blends
including uncrushed gravel, furnish a test report showing the 34 degree minimum
internal friction angle is met. Test sample according to AASHTO T 236
compacted to 95 percent of AASHTO T 99 Methods C or D at optimum moisture
content. When such materials are approved, the Engineer will perform sampling
and testing on the project as necessary to assure that the material furnished is
closely similar to that approved.

805.13 SLOPE PROTECTION AND CHANNEL LINING.

805.13.01 Cyclopean Stone Riprap and/or Channel Lining Class III. Provide
material meeting the general requirements of Section 805. Ensure that 100 percent passes
through a square opening of 16 inches by 16 inches, and no more than 20 percent passes
through square openings of 8 inches by 8 inches. The Department may allow stones of
smaller sizes for filling voids in the upper surface and dressing to the proper slope.

805.13.02 Crushed Aggregate Slope Protection. Provide aggregate meeting the
general requirements of Section 805. Conform to the following gradation (Coarse aggregate
sizes No. 1 and No. 2 conform to this requirement):

Sieve Size Percent Passing
4 inch 100

2 1/2 inch 25-100

1 1/2 inch 0-15

805.13.03 Channel Lining, Class IA. Provide crushed stone meeting the general
requirements of this section. Use a crusher, grizzly, or sieve with openings to produce a
grading that 100 percent passes the 5 inch sieve, no more than 20 percent of the finished
product passes through square openings 1 1/2 by 1 1/2 inches.

805.13.04 Channel Lining, Class II. Provide crushed stone meeting the general
requirements of this section. Use a crusher, grizzly, or sieve with openings to produce a
grading that 100 percent passes the 9-inch sieve, and no more than 20 percent of the finished
product passes through square openings 5 by 5 inches.

805.13.05 Channel Lining, Class IV. Provide material excavated and prepared
according to Section 204.

805.13.06 Stone for Gabions. Provide aggregate meeting the general requirements of

this section and be of such gradation that 100 percent passes through a square opening of
12 by 12 inches and 100 percent is retained on a 4 inch sieve.
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805.14 AGGREGATE SURFACING, TRAFFIC-BOUND BASE, AND
MAINTENANCE. When providing size No. 610 or 710 coarse aggregate for aggregate
surfacing (shoulders, entrances, mailbox turn outs, or similar items), traffic bound base and
maintenance operations; furnish aggregate meeting the grading requirements in Sizes of
Coarse Aggregates table, with no more than 12 percent finer than a No. 200 sieve.

805.15 GRADATION ACCEPTANCE OF NON-SPECIFICATION COARSE
AGGREGATE. Aggregate purchased for Department work must meet the requirements
of this section. The Department may accept non-specification aggregate or work according
to Subsection 105.04. When the Engineer determines that the aggregate not conforming to
gradation requirements may be left in place, the Department will accept the aggregate at a
reduction in the Contract unit bid price for the work containing the aggregate according to
the following procedures. The Department will not consider these procedures a means to
continue accepting non-specification aggregates.

The Department will base the reduction on the invoice price for the aggregate at the
source. When satisfactory invoices are not furnished, the Department will use current bin
prices for that source on file with the Cabinet’s Division of Purchases. The maximum
deduction for non-specification material which is allowed to remain in place is 50 percent.
When aggregate fails to conform to gradation on more than one sieve, the Department will
apply the largest payment reduction of the out-of-specification sieves represented.

The Department will define a lot based on the smallest definable quantity of material
represented by acceptance test results, either passing results or failing results, or both.
Normally, the Department will average all test results for the lot to determine the test result
for payment according to the deduction tables. However, when test results are not
reasonably uniform the Department will not average the high and low test results within a
lot. The Department will assign each test result to equal quantities in new smaller lots in
proportion to the number of tests representing the original lot. When daily tests are
performed, the lot will be a day’s production unless the Department defines a smaller lot.

When 2 consecutive lots contain non-specification material, discontinue the use of the
aggregate until the Department makes a decision concerning the overall acceptability of the
aggregate from that source.

The Department will not impose a reduction in payment for quantities less than 50 tons
unless the Engineer deems it necessary.

GRADATION -SIZE NO. 1
Payment Sieve Size-Percent Passing
Reduction 4 inch 3 1/2 inch 2 1/2 inch 11/2 inch 3/4 inch
0% 100 90-100 25-60 0-15 0-5

10% 61-62
10% 98-99 88-89 23-24 16-17 6-7
20% 22
20% 97 87 63 18 8
30% 21
30% 96 86 64 19 9
50% 20
50% 95 85 65 20 10

805-7



GRADATION - SIZE NO. 2

Payment Sieve Size-Percent Passing
Reduction 3 inch 2 1/2 inch 2 inch 1 1/2 inch 3/4 inch
0% 100 90-100 35-70 0-15 0-5
10% 33-34
10% 98-99 88-89 71-72 16-17 6-7
20% 32
20% 97 87 73 18 8
30% 31
30% 96 86 74 19 9
50% 30
50% 95 85 75 20 10
GRADATION - SIZE NO. 23
Payment Sieve Size-Percent Passing
Reduction 3 inch 2 inch 1 inch 1/2 inch
0% 100 40-90 0-15 0-5
10% 38-39
10% 98-99 91-92 16-17 6-7
20% 37
20% 97 93 18 8
30% 36
30% 96 94 19 9
50% 35
50% 95 95 20 10
GRADATION - SIZE NO. 3
Payment Sieve Size-Percent Passing
Reduction 2 1/2 inch 2 inch 1 1/2 inch 1 inch 1/2 inch
0% 100 90-100 35-70 0-15 0-5
10% 33-34
10% 98-99 88-89 71-72 16-17 6-7
20% 32
20% 97 87 73 18 8
30% 31
30% 96 86 74 19 9
50% 30
50% 95 85 75 20 10
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GRADATION - SIZE NO. 357

Payment Sieve Size-Percent Passing
Reduction 2 1/2 inch 2 inch 1 inch 1/2 inch No. 4
0% 100 95-100 35-70 10-30 0-5

10% 33-34 8-9
10% 98-99 93-94 71-72 31-32 6-7
20% 32 7
20% 97 92 73 33 8
30% 31 6
30% 96 91 74 34 9
50% 30 5
50% 95 90 75 35 10

GRADATION - SIZE NO. 4

Payment Sieve Size-Percent Passing
Reduction 2 inch 1 1/2 inch 1 inch 3/4 inch 3/8 inch
0% 100 90-100 20-55 0-15 0-5

10% 18-19
10% 98-99 88-89 56-57 16-17 6-7
20% 17
20% 97 87 58 18 8
30% 16
30% 96 86 59 19 9
50% 15
50% 95 85 60 20 10

GRADATION - SIZE NO. 467

Payment Sieve Size-Percent Passing
Reduction 2 inch 1 1/2 inch 3/4 inch 3/8 inch No. 4
0% 100 95-100 35-70 10-30 0-5

10% 33-34 8-9
10% 98-99 93-94 71-72 31-32 6-7
20% 32 7
20% 97 92 73 33 8
30% 31 6
30% 96 91 74 34 9
50% 30 5
50% 95 90 75 35 10
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GRADATION - SIZE NO. 5

Payment Sieve Size-Percent Passing
Reduction 1 1/2 inch 1 inch 3/4 inch 1/2 inch 3/8 inch
0% 100 90-100 20-55 0-10 0-5
10% 18-19
10% 98-99 88-89 56-57 11-12 6-7
20% 17
20% 97 87 58 13 8
30% 16
30% 96 86 59 14 9
50% 15
50% 95 85 60 15 10
GRADATION - SIZE NO. 57
Payment Sieve Size-Percent Passing
Reduction 1713 inch 1 inch 1/2 inch No. 4 No. 8
0% 100 95-100 25-60 0-10 0-5
10% 23-24
10% 98-99 93-94 61-62 11-12 6-7
20% 22
20% 97 92 63 13 8
30% 21
30% 96 91 64 14 9
50% 20
50% 95 90 65 15 10
GRADATION - SIZE NO. 610
Payment Sieve Size-Percent Passing
Reduction 11/2 inch 1 inch 1/2 inch No. 4
0% 100 85-100 40-75 15-40
10% 38-39 13-14
10% 98-99 83-84 76-77 41-42
20% 37 12
20% 97 82 78 43
30% 36 11
30% 96 81 79 44
50% 35 10
50% 95 80 80 45

805-10




GRADATION - SIZE NO. 67

Payment Sieve Size-Percent Passing
Reduction 1 inch 3/4 inch 3/8 inch No. 4 No. 8
0% 100 90-100 20-55 0-10 0-5
10% 18-19
10% 98-99 88-89 56-57 11-12 6-7
20% 17
20% 97 87 58 13 8
30% 16
30% 96 86 59 14 9
50% 15
50% 95 85 60 15 10
GRADATION - SIZE NO. 68
Payment Sieve Size-Percent Passing
Reduction 1 inch 3/4 inch 3/8 inch No. 4 No. 8 No. 16
0% 100 90-100 30-65 5-25 0-10 0-5
10% 28-29 3-4
10% 98-99 88-89 66-67 26-27 11-12 6-7
20% 27 2
20% 97 87 68 28 13 8
30% 26 1
30% 96 86 69 29 14 9
50% 25 0
50% 95 85 70 30 15 10
GRADATION - SIZE NO. 710
Payment Sieve Size-Percent Passing
Reduction 1 inch 3/4 inch 3/8 inch No. 4
0% 100 80-100 30-75 0-30
10% 28-29
10% 98-99 78-79 76-77 31-32
20% 27
20% 97 77 78 33
30% 26
30% 96 76 79 34
50% 25
50% 95 75 80 35
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GRADATION - SIZE NO. 78

Payment Sieve Size-Percent Passing
Reduction 3/4 inch 1/2 inch 3/8 inch No. 4 No. 8 No. 16
0% 100 90-100 40-75 5-25 0-10 0-5
10% 38-39 3-4
10% 98-99 88-89 76-77 26-27 11-12 6-7
20% 37 2
20% 97 87 78 28 13 8
30% 36 1
30% 96 86 79 29 14 9
50% 35 0
50% 95 85 80 30 15 10
GRADATION - SIZE NO. 8
Payment Sieve Size-Percent Passing
Reduction 1/2 inch 3/8 inch No. 4 No. 8 No. 16
0% 100 85-100 10-30 0-10 0-5
10% 8-9
10% 98-99 83-84 31-32 11-12 6-7
20% 7
20% 97 82 33 13 8
30% 6
30% 96 81 34 14 9
50% 5
50% 95 80 35 15 10
GRADATION - SIZE NO. 9-M
Payment Sieve Size-Percent Passing
Reduction 1/2 inch 3/8 inch No. 4 No. 8
0% 100 75-100 0-25 0-5
10% 98-99 73-74 26-27 6-7
20% 97 72 28 8
30% 96 71 29 9
50% 95 70 30 10
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GRADATION - SIZE NO. 10

Payment Sieve Size-Percent Passing
Reduction 3/8 inch No. 4 No. 100
0% 100 85-100 10-30
10% 8-9
10% 98-99 83-84 31-32
20% 7
20% 97 82 33
30% 6
30% 96 81 34
50% 5
50% 95 80 35
GRADATION - SIZE NO. 11
Payment Sieve Size-Percent Passing
Reduction 3/8 inch No. 4 No. 8 No. 100
0% 100 40-90 10-40 0-5
10% 38-39 8-9
10% 98-99 91-92 41-42 6-7
20% 37 7
20% 97 93 43 8
30% 36 6
30% 96 94 44 9
50% 35 5
50% 95 95 45 10
GRADATION - CRUSHED STONE BASE
Payment Sieve Size-Percent Passing
Reduction | 2-1/2inch 1-1/2inch 3/4inch 3/8inch No.4 No.30 No. 200
0% 100 90-100 60-95 30-70 15-55  5-20 0-8
5% 88-89 58-59 28-29 13-14 3-4
5% 98-99 96-97 71-72 56-57 21-22
10% 86-87 56-57 26-27 11-12 1-2
10% 96-97 98 73 58 23 9
20% 84-85 54-55 24-25 9-10 0
20% 95 99 74 59 24 10
30% 83 53 23 8
30% 94 100 75 60 25 11
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GRADATION - DENSE GRADED AGGREGATE

Payment Sieve Size-Percent Passing
Reduction 1 inch 3/4inch  3/8inch No. 4 No. 30 No. 200
0% 100 70-100 50-80 30-65 10-40 4-13
5% 68-69 48-49 28-29
5% 98-99 81-82 66-67 41-42 14
10% 66-67 46-47 26-27 9
10% 96-97 83-84 68-69 43-44 15
20% 95 65 45 25 3
20% 85 70 45 16
30% 64 44 24 8 2
30% 94 86 71 46 17

GRADATION - FREE DRAINING BEDDING AND BACKFILL

Payment Sieve Size-Percent Passing
Reduction 1 1/2 inch No. 4
0% 100 0-30
10% 98-99 31-32
20% 97 33
30% 96 34
50% 95 35

GRADATION - COARSE AGGREGATES FOR UNDERDRAINS

Payment Sieve Size-Percent Passing
Reduction 1 1/2 inch No. 4 No. 100
0% 100 0-30 0-5
10% 98-99 31-32 6
20% 97 33 7
30% 96 34 8
50% 95 35 9

GRADATION - COARSE AGGREGATE FOR ROCK DRAINAGE BLANKET

Payment Sieve Size-Percent Passing
Reduction 4 inch No. 4
0% 100 0-30
10% 98-99 31-32
20% 97 33
30% 96 34
50% 95 35
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GRADATION - CRUSHED AGGREGATE SLOPE PROTECTION

Payment Sieve Size-Percent Passing
Reduction 4 inch 2 1/2 inch 1 1/2 inch
0% 100 25-100 0-15
10% 98-99 23-24 16-17
20% 97 22 18
30% 96 21 19
50% 95 20 20
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AGGREGATE SIZE USE

Type of Construction

Sizes to be Used

Asphalt Mixtures

See Section 400

Traffic-Bound Base

57, 610, 710, or DGA

JPC Base and Class P Concrete

57,67, 68,78, 8, or 9-M with fine
aggregate as specified in Section 804.

Cement Concrete Structures & Incidental Construction

Class “A”, “AA”, D”, “D” Modified,
“Ml”, “M2”

57, 67,68, 78, 8, or 9-M with fine
aggregate as specified in Section 804.

57,67, 68,78, 8, 9-M, 357, or 467 with

Class “B” fine aggregate as specified in Section 804.
Waterproofing Overlays ?nosre%-tli\gnwglgz 'ﬁne aggregate as specified

All other overlays and Classes “AAA” and
“A” Modified

67, 68, 78, 8, 9-M with fine aggregate as
specified in Section 804.

805.16 SAMPLING AND TESTING. The Department will sample and test coarse
aggregates at locations and frequencies that the Engineer determines. The Department will

sample and test according to the following methods when applicable:

Absorption (Coarse Aggregate) KM 64-607
Angle of Internal Friction AASHTO T236 and T 99
Methods C or D
Chlorides KM 64-243
Clay Lumps and Friable Particles AASHTO T 112
Coal and Lignite KM 64-615
Concrete Beam Expansion Test KM 64-629
Dry Sieve Analysis AASHTO T 27
Finer Than No. 200 KM 64-606 or
AASHTO T 11 (Procedure B)
Flat and Elongated Particles KM 64-630
Freeze/Thaw KM 64-626
Insoluble Residue KM 64-265
Lightweight Particles AASHTO T 113
Percent Crushed Particles KM 64-631
pH KM 64-243
Plastic Limit and Plasticity Index AASHTO T 90
Sampling KM 64-601
Sand Equivalent AASHTO T 176
Shale KM 64-604
Sodium Sulfate Soundness (5 Cycles) KM 64-610
Sulfates KM 64-243
Unit Weight AASHTOT 19
Wear AASHTO T 96
Wet Sieve Analysis KM 64-620 or AASHTO T 11

(Procedure B) and AASHTO T 27

805-17




SECTION 806 — ASPHALT MATERIALS

806.01 DECRIPTION. The asphalt materials section covers performance-graded (PG)
binders, emulsified asphalts, cut-back emulsions, and liquid asphalt for cold-patching
mixtures. Provide the specified grade of material conforming to the requirements in this
section from suppliers listed in the Department’s List of Approved Materials. Inclusion on
the list of approved suppliers is obtained by following the guidelines of the Approved
Supplier Certification (ASC) program contained in Kentucky Method (KM) 64-444, by
following the guidelines of the Emulsified Asphalt Supplier Certification (EASC) program
contained in KM 64-445, or by pretesting and approval. The Department may approve other
types of asphalt materials provided they conform to the requirements of the type specified
in the contract.

806.02 SAMPLING. The Department will sample all asphalt materials according to KM
64-404.
806.03 PG BINDERS. This subsection covers the requirements and pay schedules for PG
binders.

806.03.01 General Requirements. Provide PG binders conforming to AASHTO M 332
with any differences found in the PG Binder Requirements and Price Adjustment Schedules.
Contrary to M 332, PG 76-22 must have a minimum solubility of 97.0 percent. Do not use
any form of recycled engine oil, including Recycled Engine Oil Bottoms (REOB), as a
modifier in asphalt materials.

PG 58-28 (58S-28) BINDER REQUIREMENTS AND PRICE ADJUSTMENT SCHEDULE

Test | Specification [ 100% Pay | 95%Pay | 90%Pay | 85%Pay [80% Pay®
Original Binder
Dynamic Shear, G*/sind [ 1.00 kPa Min. 1.00-0.95 0.94-0.90 0.89-0.85 | 0.84-0.80 <0.80
Viscosity 3 Pas
RTFO Residue — Short-Term Aging
Mass Loss, % 1.00 Max. 1.01-1.10 1.11-1.20 1.21-1.30 | 1.31-1.40 >1.40
MSCR
Ju3.2, Max. 4.5 kPa’! <4.7 4.71-4.75 4.76-4.80 | 4.81-4.85 >4.86
Jor_aifr, Max 75 %
PAV — Long-Term Aging
BBR
Creep Stiffness 300 MPa Max. 300-315 316-330 331-345 346-360 >360
m-value 0.300 Min. 0.290-0.300 | 0.285-0.289 |0.280-0.2840.275-0.279| <0.274
Dynamic Shear, G*sind | 6,000 kPa Max 0-6,200 6,201-6,300 16,301-6,400 (6,401-6,500 | >6,501
@25°C

)

If allowed to remain in place, the Department will review materials performing

in this range on a project-by-project basis to determine if removal of the material
is warranted.

2

If the intermediate temperature stiffness, G*sind, is below 5,000 kPa, the phase

angle minimum is not required. If the intermediate temperature stiffness, G*sind,
is between 5,000 and 6,000 kPa, the intermediate phase angle minimum of 42 °

is required
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PG 64-22 (64S-22) BINDER REQUIREMENTS AND PRICE ADJUSTMENT SCHEDULE

Test | Specification | 100% Pay 90% Pay 80% Pay 70% Pay | 50% Pay™®
Original Binder
Dynamic Shear, G*/sind 1.00 kPa Min. 1.00-0.95 0.94-0.90 0.89-0.85 0.84-0.80 <0.80

Viscosity 3 Pa-s
RTFO Residue — Short-Term Aging
Mass Loss, % 1.00 Max. 1.01-1.10 1.11-1.20 1.21-1.30 1.31-1.40 > 1.40
MSCR
Jur32, Max. 4.5 kPa’! <4.7 4.71-4.75 4.76-4.80 4.81-4.85 >4.86
Jor_difr, Max. 75 %
PAV — Long-Term Aging
BBR
Creep Stiffness 300 MPa Max. 300-315 316-330 331-345 346-360 > 360
m-value 0.300 Min. 0.290-0.300 0.285-0.289 | 0.280-0.284 | 0.275-0.279 | <0.274
Dynamic Shear, G*sind 6,000 kPa Max 0-6,200 6,201-6,300 | 6,30-6,400 | 6,401-6,501 | > 6,501
@ 25°C

)

If allowed to remain in place, the Department will review materials performing

in this range on a project-by-project basis to determine if removal of the material
is warranted.

2

If the intermediate temperature stiffness, G*sind, is below 5,000 kPa, the phase

angle minimum is not required. If the intermediate temperature stiffness, G*sind,
is between 5,000 and 6,000 kPa, the intermediate phase angle minimum of 42 °

is required.

PG 76-22 (64E-22) BINDER REQUIREMENTS AND PRICE ADJUSTMENT SCHEDULE

Test Specification 100% Pay 90% Pay 80% Pay | 70% Pay |50% Pay®
Original Binder
Dynamic Shear, G*/sind [ 1.00 kPa Min. 1.00-0.95 0.94-0.90 0.89-0.85 | 0.84-0.80 <0.80

Viscosity 3 Pa‘s
RTFO Residue - Short-Term Aging
Mass Loss, % 1.00 Max. 1.01-1.10 1.11-1.20 1.21-1.30 | 1.31-1.40 [ >1.40
MSCR
Ju32, Max 0.5 kPa’! <0.7 0.71-0.75 | 0.76-0.80 | 0.81-0.85 >0.86
Jor aifr, Max 75 %
Recovery, 3.2 kPa, % 60 Min. >58 56 55 54 <53
PAV — Long-Term Aging
BBR
Creep Stiffness 300 MPa Max. 300-315 316-330 331-345 346-360 > 360
m-value 0.300 Min. 0.290-0.300 | 0.285-0.289 [0.280-0.284(0.275-0.279( <0.274
Dynamic Shear, 6,000 kPa Max. 0-6,200 6,201-6,300 16,301-6,400|6,401-6,500| > 6,501
G*sind® @ 25°C

)

If allowed to remain in place, the Department will review materials performing

in this range on a project-by-project basis to determine if removal of the material
is warranted.
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@ [If the intermediate temperature stiffness, G*sind, is below 5,000 kPa, the phase
angle minimum is not required. If the intermediate temperature stiffness, G*sind,
is between 5,000 and 6,000 kPa, the intermediate phase angle minimum of 42 °
is required.

806.03.02 Handling Requirements. Submit written instructions to the Division of
Materials for handling requirements. Submit the Supplier’s written instructions and
requirements for the proper use and handling of the asphalt binder to the Engineer. Include
tank requirements, construction equipment requirements, and storage and mixing
temperature requirements. Submit material test data and a certification of conformance
prior to shipping material.

806.03.03 Modification. Use only styrene-butadiene (SB) or styrene-butadiene-
styrene (SBS) modifiers. Poly-phosphoric acid may be added to modified binders to aid in
cross-linking. Any use of recycled engine oil bottoms (REOB) or other engine oil
derivatives in the manufacture or modification of a binder are strictly prohibited. All binders
are to be homogeneous blends. Do not use in-line blending at the asphalt plant.

806.04 EMULSIFIED ASPHALTS. This subsection covers emulsified asphalts of the
following grades:

RS-2 e SS-1 e SS-1h e (CSS-1h
AE-200 e HFRS-2 e HFMS-2 e Non-Tracking

806.04.01 General Requirements. Furnish emulsified asphalts that are homogeneous,
showing no separation of asphalt during normal handling or storage. The Engineer will
reject emulsified asphalt that has been frozen.

806.04.02 Specific Requirements for Grades RS-2, SS-1, SS-1h, HFRS-2, HFMS-2.
Conform to AASHTO M 140 with the following exceptions and requirements of the
Emulsified Asphalt Requirements and Price adjustment Schedule except the cement-mixing
test is not required.

806.04.03 Specific Requirements for Grade CSS-1h. Conform to AASHTO M 208
and requirements of the Emulsified Asphalt Requirements and Price adjustment Schedule
except the cement-mixing test is not required.

806.04.04 Specific Requirements for Grade AE-200. Conform to the Emulsified
Asphalt Requirements Schedule

806.04.05 Specific Requirements for Non-Tracking Tack. Conform to the Non-
Tracking Asphalt Requirements Schedule.

806.04.06 Testing of Grades RS-2, SS-1, SS-1h, CSS-1h, AE200, HFRS-2, and
HFMS-2. Perform tests according to AASHTO T 59. Use Tyrone Formation limestone as
the reference aggregate for the coating test.

806.04.07 Testing of Non-Tracking Tack. Perform tests according to AASHTO T 59
and T 49 (Residue Penetration), T 72 (Viscosity) and T 53 (Softening Point).
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EMULSIFIED ASPHALT REQUIREMENTS AND PRICE ADJUSTMENT SCHEDULE

HFMS-2, AE-200

806-4

Test Grade Specification 100% Pay 90% Pay  80% Pay  60% Pay 0%
Pay
Viscosity, 15-17 12-14 9-11 <8
Saybolt Furol SS-1, SS-1h, CSS-1h 20-100 18-110 111-120  121-130 131-140  >141
@77°F, s AE-200 250 245 40-44 35-39 30-34 <29
Viscosity, RS-2, 60-64 55-59 50-54 <49
Saybolt Furol HFRS-2 75-400 65-440 441-480  481-520 521-560  >561
@ 122 °F, s HFMS-2 >100 >90 80-89 70-79 60-69 <59
Residue by SS-1, SS-1h, CSS-1h >57 256 55 54 53 <52
Distillation, % HFMS-2, > 65 > 64 61-63 58-60 55-57 <54
HFRS-2, RS-2
AE-200 =60 =59 56-58 53-55 50-52 <49
Oil Distillates, % |AE-200 0-6 0-7 8-10 11-13 14-16 217
[Demulsibility, % |RS-2 260 >57 51-56 45-50 39-44 <38
HFRS-2 >50 >47 41-46 35-40 29-34 <28
Residue 34-36 31-33 28-30 <27
Penetration SS-1h, CSS-1h 40-90 37-98 99-108 109-120 121-130 2131
85-88 80-84 77-79 <76
SS-1, HFMS-2 90-250 89-251 252-255  256-258 259-262 2263
85-88 80-84 77-79 >76
RS-2 90-150 89-151 152-155  156-158 159-162  >163
95-98 90-94 87-89 > 86
HFRS-2 100-250 99-151 152-155 156-158 159-162  >163
Float Test AE-200, HFRS-2,
@ 140 °F, s HFMS-2 >1,200 >1,100  1000-1,099  900-999 800-899 <799
Coating Test, % |AE-200 295 290 85-89 80-84 75-79 <74
Sieve, % RS-2, HFRS-2,
HFMS-2, SS-1,
SS-1h, CSS-1h <0.10 <0.30 0.31-45 0.46-0.60 0.61-0.75 >0.76
Ductility, cm SS-1, SS-1h, CSS-1h
@ 77 °F RS-2, HEMS-2 >40 >38 35-37 32-34 29-31 <28
HFRS-2,
Storage SS-1, SS-1h, CSS-1h
Stability, % ) RS-2, HFRS-2, <1.0
AE-200, HFMS-2
Particle Charge  |CSS-1h Positive
[Ash Content, % () [SS-1, SS-1h, CSS-1h
HFRS-2, RS-2, <1.0




NON-TRACKING REQUIREMENTS AND PRICE ADJUSTMENT SCHEDULE

Test Specification ~ 100% Pay 90% Pay 80% Pay 60% Pay 0% Pay

Viscosity @ 77 °F, SFS 20-100 19-102 17-18 15-16 14 <13
103-105 106-107 108-109 >110

Sieve, % 0.30 max <0.40 0.41-0.50 | 0.51-0.60 | 0.61 —0.70 >0.71
[Asphalt Residue, % 50 min. >49.0 48.5-48.9 | 48.0-484 |475-479 <474
Oil Distillate, % 1.0 max. <1.0 1.1-1.5 1.6-1.7 1.8-1.9 >2.0
Residue Penetration, 77 ° F. 30 max. <31 32-33 34-35 36-37 >38
Original Dynamic Shear 1.0 min. >0.95 0.92-094| 090-0.91 | 0.85-0.89 <0.84
(G*/sin 8), 82 °C
Softening Point, ° F 149 min. > 145 142 - 144 140 - 141 138 - 139 <137
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806.05 POLYMER ASPHALT EMULSIONS. . These materials are designed to be
used in microsurfacing, chipseals, and stress-absorbing membrane interlayers (SAMIs).
Make the polymer modification to the base asphalt before the emulsification process. Ensure
that polymer-modified asphalt emulsions conform to AASHTO M 316 and the following
Polymer Asphalt Emulsion Requirements and Price Adjustment Schedule.

POLYMER ASPHALT EMULSION REQUIREMENTS AND
PRICE ADJUSTMENT SCHEDULE

1hP/CQS-1hL

Test Grade Specification | 100% 90% Pay 80% Pay | 60% Pay |0% Pay
Pay
80-89 70-79 60-69 <59
Viscosity @ 122 °F, SFS CRS-2P 100 -400 |90-440| 441-480 481-520 521-560 | >561
15-17 12-14 9-11 <8
Viscosity @ 77 °F, SFS | CQS-1hP/CQS-| 20-100 18-110| 111-120 121-130 130-140 | > 141
1hL
CRS-2P =65 >64 61-63 58-60 55-57 <5
Distillation Residue, % CQS-1hP >62 >61 58-61 55-57 53-54 <52
Sieve, % CRS-2P, CQS- <0.1 <0.35 | 0.36-0.50 | 0.51-0.70 | 0.71-0.90 | 20.91
1hP/CQS-1hL
Softening Point, °F CQS-1hP/CQS- >135 >134 132 130 128 <127
1hL
Residue Penetration 85-88 80-84 77-79 <76
@77 °F CRS-2P 90 - 150 89-151 152-155 156-158 159-162 | > 163
34-36 31-33 28-30 <27
CQS-1hP/CQS- 40-90 37-98 99-108 109-120 121-130 | >131
1hL
Residue Ductility
@ 39 °F, cm CRS-2P >30 >28 25-27 22-24 20-21 <19
Residue Ductility
@ 77 °F, cm CQS-1hP/CQS- >40 >38 35-37 35-34 30-31 <29
1hL
% Recovery @ 77 °F CRS-2P 260 >57 54-56 51-53 48-50 <47
% Recovery @ 50 °F CQS-1hP/CQS- >50 >47 44-46 41-43 38-40 <37
1hL
% Demulsibility CRS-2P >40 >35 32-34 29-31 26-28 <25
Particle Charge CRS-2P, CQS- Positive
1hP/CQS-1hL
Storage Stability CRS-2P <1
Ash Content, % CRS-2P, CQS- <1.0

806.06 ASPHALT COATING AND PAVING FOR METAL PIPE, PIPE ARCHES,
AND ARCHES. These requirements apply to all corrugated metal pipe, pipe arches, and
arches that are required to be asphalt-coated or coated and paved, except field-assembled
structural plate pipe and pipe arches as specified in Section 612.

806.06.01

Asphalt Coating Material.

Furnish asphalt coating material

conforming to AASHTO M 190. The Department will obtain random samples of the asphalt
coating material for analysis. The Department will reject all material not conforming to

AASHTO M 190.
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806.07 LIQUID ASPHALT FOR COLD-PATCHING MIXTURES. Ensure that the
liquid asphalt material furnished under this subsection provides satisfactory coating
properties, workability, and adherence characteristics for patching during cold and damp
weather in either asphalt or concrete pavement surfaces. Furnish patching mixtures made
with liquid asphalt or KP-6 that is capable of being stored for at least 6 months before being
used and that is readily workable at all ambient temperatures above 25 °F.

With each shipment of material, provide test results certifying that the materials
furnished conform to the following KP-6 Requirements table. Additionally, take a one-
gallon sample from each transport as specified in the Materials Field Sampling and Testing
Manual from the Department’s Division of Materials. Ship the sample to the Division of
Materials by any expedient means of transport. Obtain the Division of Materials’ approval
before using the liquid asphalt.

KP-6 REQUIREMENTS
Test . . 100% o 80% o 0%
Property Method Specification Pay 90% Pay Pay 60% Pay Pay
. AASHTO
Flash Point, °F T 48 >200 >195 190 - 194 188-189 186 - 187 <185
AASHTO
Water, % T55 <02 <0.5 0.6-1.0 1.1-1.2 13-1.5 >1.6

Residue from
Distillation @ 680 °F | AASHTO
(% Volume by T78

Difference)

72-95 76-96

Tests on Residue from Distillation

Modified Penetration ASTM D

180 min.
With Cone® 5 o
Ductility, 39 °F, 1 AASHTO .
R 100 min.
cm/minute T 51
AASHTO
Ash Content, % <1.0

T111

(1) Ensure the sample meets the below rate of rise requirements.

AASHTO T 78 — DISTILLATE FRACTIONS ) Ensure the cone conforms to ASTM D 217,
Temperature Vol. of Total Vol. of Original except that the interior construction may be
CF) Distillate, % Sample, % mod{ﬁed a.s necessary.  Ensure the totz?l
© 437 None None moving weight of the cone and attachments is
to 500 0-0.5 0-5 150201 g
to 600 10 - 65 0-25

806.08 FIELD TOLERANCES. The Department, according to established criteria,
allows tolerance limits to be applied to field samples. These limits are incorporated into the
price adjustment schedules. These tolerances are for field samples only and will not apply
to certification samples.

806.09 ACCEPTANCE. The Department will normally perform field quality acceptance
testing on samples obtained at the project site or Contractor’s storage facility. When
required by the Department, the asphalt supplier shall send, at his expense, representative
samples of materials stored at the source terminal or refinery to the Department’s Division
of Materials.

When the Department accepts asphalt materials by pretesting and certification, provide
two copies of the bill-of-lading/load ticket with each hauling unit. The bill-of-lading/load
ticket will contain the material’s lot number, a statement of the quantity of materials within
each load by weight and volume, and other information as required by KM 64-444 or KM
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64-445. The Contractor and Department’s representative will each receive copies at the
point of delivery.

Do not use asphalt materials that are not properly covered by certification or otherwise
tested and approved by the Department. When asphalt materials not of the specified grade,
not appropriately certified, or not conforming to the applicable requirements when tested
become incorporated into projects, the Engineer will, according to Section 105, evaluate the
work affected and require adjustment of pay quantities or corrective work as deemed
appropriate.

806.09.01 Acceptance of Non-Specification Asphalt Materials. Furnish asphalt
materials purchased for Department work conforming to the requirements of this section.
The Department will apply the following procedures only when reasonably acceptable work
has been produced using the material in question, as provided in Subsection 105.04. When
the use of non-specification material results in an inferior or unsatisfactory product, remove
and replace the material at no expense to the Department, or at the Vendor’s expense when
materials are purchased directly by the Cabinet.

The Department may accept, at a reduced Contract price, asphalt materials not of the
specified grade, not appropriately certified, or not conforming to the applicable
requirements when check-tested after an evaluation of the work. However, the Department
will not consider these procedures as a means to continue accepting non-specification
material.

The Department will determine the price adjustment of materials used for tack coats,
emulsions, seal coats and other applications based on Asphalt Index at the time of
placement. If the liquid asphalt has been incorporated into the project as an asphalt mixture
in the form of performance grade binder, the deduction will be applied to the supplier’s
invoice price of the binder. Upon receipt of the failure notification, the Contractor shall
submit the liquid asphalt invoice to the Engineer within 10 business days so the penalty can
be applied. Failure to do so may result in held progress payments.

When the material is not of the specified grade or not appropriately certified, the
Department may deduct the full cost of the material.

When the material fails to conform to the applicable requirements, the Department will
normally make deductions according to the pay schedules in this section. As provided in
Subsection 806.08, the Department has established field tolerances for determining the
acceptability of failing material at no price deduction. The Department will determine the
frequency of check-sampling and testing on pretested material. When available, the
Department will make deductions for failing test results based on the average of two check
samples representing the material in question. When a sample fails on two or more tests,
the Department may add the deductions, but the total deduction will not exceed 100 percent.

PRICE ADJUSTMENT CALCULATION
MATERIAL PENALTY CALCULATION
(100 - PF)
Asphalt Emulsions ———— x KAPI x Qty
100
Liquid Asphalt in
the form of lbs . $
Performance Grade | (100 — PF) %NAC x Qty x 2,000 7 x P”C@(W)
Binder 100 x bs
(invoiced per 1.030 x 8. 34_1
gallon) ga
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Liquid Asphalt in

the form of
Performance Grade (100-PF) 5
Binder 100 X WACxQtyx Price ()

(invoiced per ton)

Oty = Placed Quantity or Representative Quantity (tons), whichever is less
PF = Pay Factor per Price Adjustment Schedule
KAPI = KY Asphalt Price Index (Month of Placement)
Price = As shown on supplier’s invoice
%AC = % Virgin Asphalt Content from Approved Mix Design

806.10 TIME LIMITATION ON APPROVALS. The Department will test materials
in storage at the terminal as deemed necessary. Additionally, the Department will require
the retesting, and re-approval, of materials not incorporated into the work within one month
(2 months for PG binders) of the shipment date.
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SECTION 807 — JOINT MATERIALS

807.01 DESCRIPTION. This section covers joint sealers and joint fillers of various types.
The Department may approve other types of joint materials provided they conform to the
requirements of the type specified in the Contract.

807.02 SAMPLING. The Department will sample all materials according to the Materials
Field Sampling and Testing Manual from the Department’s Division of Materials.

807.03 JOINT SEALERS.
807.03.01 Hot-Poured, Elastic Joint Sealers. Furnish hot-poured, elastic joint

sealers that meet or exceed the requirements of ASTM D 6690, Type II and the following
table. Provide a certification of conformance with each lot of sealer.

HOT-POURED, ELASTIC JOINT SEALER REQUIRMENTS AND PRICE
ADJUSTMENT SCHEDULE

Test Specification [ 100% Pay | 90 % Pay [ 80 % Pay | 60% Pay 0% Pay
Cone Penetration 90 max. 91-92 93-94 95-96 97-98 =99
Softening Point, °C 80 min. 79-79.9 78-78.9 77-77.9 76-76.9 <76
Resilience, % 60 min. 59-58 57-56 55-54 53-52 >51
Bond, Non-immersed Pass

807.03.02 Expansion Joint Seals

A) Seals. Expansion joint seals shall be “V Seal” type or “pre-compressed silicone
and foam” type. Preformed neoprene compression joint seals are not acceptable.
Approved expansion joint seals are listed on the Department’s List of Approved
Materials. The size of each expansion joint seal shall be approved by either the
Department’s Division of Structures or Division of Maintenance, Bridge
Preservation Branch.

B) Adhesives. Seal adhesives shall be per manufacturer’s recommendations.

807.03.03 Preformed, Expansion Joint Strip Seals With Lubricant Adhesive.
Furnish preformed, expansion joint strip sealers of approved design for the applicable
joints to be sealed. Furnish sealers and lubricant adhesives that conform to the
following requirements as applicable.

A) Sealers. Furnish sealers that conform to ASTM D 5973 with the following
exceptions and additions:

1) The Department’s Division of Materials and Division of Bridge Design will
approve the design of the expansion joint strip sealers. Approved sealers will
be placed on the Department’s List of Approved Materials. Obtain the
Department’s approval for sealers not on the List of Approved Materials
before shipping to the project.

2) Ensure that the manufacturer provides sealers accurately marked at 12-inch
intervals to determine elongation after installation.

3) Ensure that the sizes of sealers used in JPC pavement comply with the
applicable Standard Drawings.

4) Ensure each lot number is accompanied by a certification stating

conformance with this Subsection.
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B)

Lubricant. As recommended by the sealer manufacturer, provide lubricant that

is compatible with the sealer, concrete, and steel. Ensure conformance to ASTM
D 2835 when working with concrete pavements.

807.03.04 Joint Sealer for Rigid Pipe.

A) Butyl Rubber Sealants. Furnish butyl rubber sealants conforming to the
requirements in ASTM C990, Section 6.2. Ensure each lot number is accompanied
by a certification of conformance.

BUTYL RUBBER SEALANT REQUIREMENTS AND PRICE ADJUSTMENT
SCHEDULE
Test Test Method | Specification | 100% Pay | 90% Pay | 80% Pay | 70% Pay [50% Pay
Cone Penetration, ASTM 45-49 40-44 35-39 <34
77 °F D217 50-120 121-125 126-130 | 131-135 | 136-140 > 141
Cone Penetration, ASTM
32°F D217 30 27-29 24-26 21-23 18-20 >17
Specific Gravity, | AASHTO | 1.15-1.40 [ 1.10 min. | 1.00-1.09 | 1.04-1.08 [ 1.00-1.03 [ <0.99
77 °F T 229 1.45 max. | 1.46-1.50 | 1.51-1.55 | 1.56-1.60 | >1.61
Ductility, 77 °F AASHTO 5.0 min. 4.5 min. 4.0 35 3.0 <29
T51
Volatile Matter, % | AASHTO T 3 max. 3.5 max. 4.0 4.5 5.0 >5.1
47
Ash, % AASHTO 30 min. 28 min. 26-27 24-25 22-23 <21
TI11
Bitumen, % ASTM D 4 50 min. 48 min. 46-47 44-45 42-43 <41
Flash Point °F ASTM D 92 | 375 min. 370 min. | 365-369 [ 360-364 | 355-359 <354

@ [f allowed to remain in place, the Department will review materials in this range on
a project-by-project basis to determine if removal of the material is warranted.
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B)

Rubber Gaskets. Furnish rubber gaskets conforming to the requirements in
ASTM C 1619, Class C. Ensure each lot number is accompanied by a certification
of conformance.

RUBBER GASKET REQUIREMENTS AND PRICE ADJUSTMENT SCHEDULE

Test Test Method | Specification | 100% Pay | 90% Pay | 80% Pay | 70% Pay |50% Pay”

Tensile Strength, [ASTM D 412 1200 min. | 1150 min. |1100-1149[1050-1099[1000-1049| <999

psi
Elongation, % |ASTMD412| 350 min. | 325min. | 300-324 | 275299 | 250274 | >249
Hardness, Shore A| ASTM D 33-34 30-32 28-29 <27
2240 40-60 35-65 66-67 | 68-69 | 70-72 >73

Oven Aged Tensile [ASTM D 412 15 max. 17 max. | 17.1-17.5 ] 17.6-18.0 | 18.1-18.5 | =>18.6
Reduction, %

Oven Aged, ASTM D412 20 max. 22 max. |22.1-22.5]22.6-23.0 | 23.1-23.5 =23.6
Elongation
Reduction, %

Compression Set, %[ ASTM D395 25 max. 27 max. | 27.1-27.5 | 27.6-28.0 | 28.1-28.5 [ >28.6

Water Absorption, [ ASTM D 471 10 max. 12 max. | 12.1-12.5 ] 12.6-13.0 | 13.1-13.5 | =>13.6

%

@ If allowed to remain in place, the Department will review materials in this range on
a project-by-project basis to determine if removal of the material is warranted.

807.03.05 Silicone Rubber Sealants. Provide material conforming to the following
requirements and tables.

A)

B)

)

D)

Non-Sag and Self-Leveling Silicone Sealant. Furnish sealant in a one-part
silicone formulation which does not require a primer for bonding to concrete. Use
a compound that is compatible with the surface to which it is applied. Do not use
acid-cure sealants on concrete. Apply the sealant with a pressure applicator that
forces it into the joint. Ensure self-leveling silicone, which is suitable for joints of
one-inch width or less, exhibits a smooth, level surface with no indication of
bubbling. Ensure each lot number is accompanied by a certification stating
conformance to this Subsection. Provide material that conforms to ASTM D 5893
with the following exceptions and additions:

1) Non-sag tensile stress and elongation samples will be cured for 7 days.

2) Non-sag durometer hardness will be determined at 73 = 4 °F.

3) The non-sag, tack-free time requirement is 20 — 90 minutes.

4) The self-leveling relative tack-free time, according to ASTM C 679, will be
a maximum of 60 minutes.

Rapid-Cure Silicone Sealant. Use sealant that is: (1) furnished as a two-part,
rapid-cure, cold-applied, ultra-low-modulus, self-leveling, 100-percent silicone
rubber sealant; (2) flexible over a wide temperature range; and (3) suitable for
use in concrete-to-concrete, concrete-to-steel, and steel-to-steel joints. Provide
material meeting the requirements of the following table. Ensure each lot number
is accompanied by a certification stating conformance with this Subsection.
Accessory Items. Use a closed-cell, polyethylene foam, back-up rod that is
compatible with the sealant. Ensure no bond or reaction occurs between the back-
up rod and sealant.

Approvals. Ensure that each lot of sealant is delivered in containers plainly
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marked with the manufacturer’s name or trademark and a lot number. Ensure that
the manufacturer furnishes certified test results of each lot of joint sealant shipped
to each project. The Department does not require tests for ozone and UV
resistance, or movement capability and adhesion, on every lot, but ensure that
every lot is accompanied by certified results of the latest tests performed. Ensure
that the manufacturer indicates the date of shipment on each lot. Do not use
material after six months from the date of shipment from the manufacturer without
first having the material sampled and tested. The Department will take routine
check samples of silicone sealant during application and test it to verify the
material’s acceptability. Provide equipment suitable for obtaining representative
check samples from the silicone sealant at a frequency determined by the Materials
Field Sampling and Testing Manual from the Department’s Division of Materials.

The Engineer may accept the foam back-up rod on the project by visual
inspection.

Use rapid-cure silicone sealant conforming to the following table:

RAPID-CURE SILICONE JOINT SEALANT REQUIREMENTS
Test Test Method Specification

Extrusion Rate, g/minute ASTM C 1183 200 — 550
Non-Volatile Content, % ASTM C 792 93 min.
Relative Tack-Free Time, minutes ASTM C 679 20 max.
Elongation, %" ASTM D 412 600 min.

Tensile Stress (100% elongation), psi® ASTM D 412 3-20

Tensile Adhesion, % ASTM D 5329 600 min.

Bond (10 cycles at 100%and —50%) ASTM C 719 No Failure

Accelerated Weathering ASTM C 793 No Change

@ Allow a cure time of 48 hours at 77 °F and 50 % relative humidity.
807.04 JOINT FILLERS.

807.04.01 General. Furnish preformed fillers in a single piece for the full depth and
width required for the joint unless otherwise authorized. When the Engineer authorizes the
use of more than one piece for a joint, fasten the abutting ends securely, and hold them
accurately to shape.

807.04.02 Preformed Sponge Rubber and Cork Expansion Joint Fillers. Furnish
preformed sponge rubber and cork joint fillers that conform to AASHTO M 153 for Type |
(sponge rubber), Type II (cork), or Type III (self-expanding cork) as specified.

807.04.03 Preformed Asphalt Expansion Joint Fillers (Asphalt Mastic Joint
Sealing Compound). Furnish preformed asphalt joint fillers that conform to AASHTO M
213. Ensure that the asphalt filler is free from water and does not foam when heated to the
flash point. Provide a certification of conformance for each material.

807.04.04 Longitudinal Joint Adhesives. Provide a hot-applied longitudinal joint
adhesive that meets the requirements found in the following table.
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PAVEMENT JOINT ADHESIVE SPECIFICATION AND PRICE ADJUSTMENT SCHEDULE

Test Specification| 100% Pay | 90% Pay | 80% Pay | 70% Pay [ 50% Pay("
Viscosity, 400 ° F (Pass) 3034 | 2529 | 2024 | <19
[ASTM D 3236 4.0-10.0 3.5-10.5 10.6-11.0 | 11.1-11.5 |11.6-12.0( =>12.1
Cone Penetration, 77 ° F 54-56 51-53 48-50 <47
[ASTM D 5329 60-100 57-103 104-106 107-109 | 110-112 >113
Flow, 140 ° F (mm) ASTM D 5329 <5.0 <55 5.6-6.0 6.1-6.5 6.6-7.0 >7.1
Resilience, 77 ° F (%) ASTM D 5329 >30 >28 26-27 24-25 22-23 <21
Tensile Adhesion, 77 °F (%) ASTM D 5329 > 500 >490 480-489 470-479 | 460-469 <459
Softening Point, °F AASHTO T 53 > 171 > 169 166-168 163-165 | 160-162 <159
[Ductility, 39 ° F (cm) ASTM D 113 >30.0 >29.0 28.0-28.9 | 27.0-27.9 [26.0-26.9| <259

@ If allowed to remain in place, the Department will review materials performing
in this range on a project-by-project basis to determine if removal of the material
is warranted.

807.05 FIELD TOLERANCES. The Department, according to established criteria, will
allow tolerance limits to be applied to field samples. These limits are incorporated into the
price adjustment schedules. These tolerances are for field samples only and will not apply
to certification samples.

807.06 ACCEPTANCE. The Department will normally perform field quality acceptance
testing on samples obtained at the project site or Contractor’s storage facility. When
required by the Department, the sealer supplier shall send, at his expense, representative
samples of materials stored at the source to the Department’s Division of Materials.

When the Department accepts materials by pretesting and certification, provide two
copies of the bill-of-lading/load ticket with each delivered unit. The bill-of-lading/load
ticket, at a minimum, will contain the material’s lot number and a statement of the quantity
of materials within each load. In addition, materials pretested by the Department will
include the assigned SiteManager identification number in the shipment documentation.
The Contractor and Department’s representative will each receive copies at the point of
delivery.

Do not use materials that are not properly covered by certification or otherwise tested
and approved by the Department. When materials not appropriately certified or not
conforming to requirements when tested become incorporated into projects, the Engineer
will, according to Section 105, evaluate the work affected and require adjustment of pay
quantities or corrective work as deemed appropriate.

807.06.01 Acceptance of Non-Specification Joint Materials. Furnish joint materials
purchased for Department work conforming to the requirements of this section. The
Department will apply the following procedures only when reasonably acceptable work has
been produced using the material in question, as provided in Subsection 105.04. When the
use of non-specification material results in an inferior or unsatisfactory product, remove and
replace the material at no expense to the Department, or at the Vendor’s expense when
materials are purchased directly by the Cabinet.

The Department may accept, at a reduced Contract price, joint materials not
appropriately certified, or not conforming to the applicable requirements when check-tested,
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after an evaluation of the work. However, the Department will not consider these procedures
as a means to continue accepting non-specification material.

The Department will determine the price adjustment based on the delivered cost of the
material.

When the material is not appropriately certified, the Department may deduct the full
cost of the material.

When the material fails to conform to the applicable requirements, the Department will
normally make deductions according to the pay schedules included in this section. As
provided in Subsection 807.04, the Department has established field tolerances for
determining the acceptability of failing material at no price deduction. The Department will
determine the frequency of check-sampling and testing on pretested material. The
Department will make deductions for failing test results based on the average of two check
samples representing the material in question. When a sample fails on two or more tests,
the Department may add the deductions, but the total deduction will not exceed 100 percent.

NON-SAG AND SELF-LEVELING SILICONE SEALANT REQUIREMENTS AND PRICE

ADJUSTMENT SCHEDULE
Test Specification [ 100% Pay | 90% Pay | 80% Pay [ 60% Pay | 0% Pay
Tack-Free Time, minutes
Non-Sag 15-19 12-14 9-11 6-8 <5
20-90 91-95 96-98 99-101 102-104 > 105
Self-Leveling 300 max. 301-310 | 311-320 | 321-330 | 331-340 >341
Relative Tack-Free Time, minutes" 60 max. 61-65 66-68 69-71 72-74 >175
Durometer Hardness, 8 7 6 5 <4
Shore A® 10-25 27 28 29 30 >31
Tensile Stress (150% Elongation)
, psi 2 45 max. 46-50 51-53 54-56 57-59 > 60
Elongation, % > 600 min. > 550 525-549 | 500-524 | 475-499 <474
Slump, inches® 0.30 max. >0.32 0.33-0.34 | 0.35-0.37 | 0.38-0.40 | >0.41
Non-Volatile Content, % 90 min. >90 88-89 86-87 84-85 <83
Flow® No flow
Extrusion Rate, inches’/minute® >35
Accelerated Weathering™® No change
Bond® No failure
Shelf Life 6 months

DFor self-leveling silicone only.

@Seven day cure for non-sag and twenty-one day cure for self-leveling material.
@ For non-sag silicone only.

“For certification purposes only

807.07 TIME LIMITATION ON APPROVALS. The Department will test materials in
storage at the Contractor’s site as deemed necessary. Additionally, the Department will
require the retesting, and re-approval, of materials not incorporated into the work according
to the time limitations specified in the Materials Field Sampling and Testing Manual from
the Department’s Division of Materials.
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SECTION 808 — WATERPROOFING MATERIALS

808.01 DESCRIPTION. This section covers materials for use in waterproofing. The
Department may approve other types of waterproofing materials provided they conform to
the requirements of the type Contract specifies.

808.02 SAMPLING. The Department will sample all materials according to the
Materials Field Sampling and Testing Manual from the Department’s Division of Materials.

808.03 ASPHALT MOP COAT. Furnish material that conforms to ASTM D 449, as
specified in the Asphalt Mop Coat Requirements and Price Adjustment Schedule. Use Type
I, I, or III material as the Contract specifies.

808.04 ASPHALT WATERPROOFING PRIMER. Furnish material that conforms to
ASTM D 41 and ensure the supplier provides certification of conformance.

808.05 WATERPROOFING MEMBRANES.
808.05.01 Waterproofing Membranes for Bridge Decks.

A) Fiberglass Waterproofing Membrane. Furnish a fiberglass waterproofing
membrane that is a one-step waterproofing and reflective-crack suppression system
for bridge decks. The one-step system is comprised of a high strength, fiberglass-
reinforced, factory coating with an asphalt polymer and a strongly bonding contact
adhesive on one side that bonds to the surface being treated. Ensure the supplier
provides certification that the fiberglass waterproofing membrane conforms to the
following table:

FIBERGLASS WATERPROOFING MEMBRANE REQUIREMENTS
Property Test Method Specification

Tensile Strength,lbs/in ASTM D 4632 44 min.

(longitudinal and transverse)

Pliability @ -25 °F, 1” mandrel ASTM D 146 Pass

Moisture, % ASTM D 146 1 max.

Permeability, perms ASTM E 96 (B) 0.5 max.

B) Polypropylene Waterproofing Membrane. Furnish a polypropylene
waterproofing membrane that is a one-step waterproofing and reflective-crack
suppression system for bridge decks. The system is comprised of a polypropylene
non-woven fabric with a top-coating of asphalt and a rubberized asphalt adhesive
on the bottom to bond with the surface being treated. Ensure the supplier provides
certification that the membrane conforms to ASTM D 6153, Type III and the
following table:

808-1



POLYPROPYLENE WATERPROOFING MEMBRANE
REQUIREMENTS

Property Test Method Specification
Grab Tensile Strength, 1b ¥ ASTM D 4632 50 min.
Elongation, % ASTM D 4632 20 min.
Pliability, -25 °F @ ASTM D 146 Pass
Puncture Resistance, 1b. ASTM E 154 200 min.
Permeability, perms ASTM E 96 (B) 0.05 max.

@ One inch distance between grips and 12 in/min test speed.
@ 180 degree bend on Y inch mandrel.

808.05.02 Layered, Fiber-Reinforced Waterproofing Membrane for Concrete
Joints and Precast Items. Furnish a plastic film and mesh-reinforced mastic polyethylene
membrane for sealing open expansion joints, concrete expansion joints, cracked culverts, or
for waterproofing in backfill situations. Ensure the supplier provides certification that this
material conforms to ASTM C 877, Type II, excluding the steel straps.

808.08 FIELD TOLERANCES. The Department, according to established criteria, will
allow tolerance limits to be applied to field samples. These limits are incorporated into the
price adjustment schedules. These tolerances are for field samples only.

808.09 ACCEPTANCE. The Department will normally perform field quality acceptance
testing on samples obtained at the project site of Contractor’s storage facility. When
required by the Department, the supplier shall send, at his expense, representative samples
of materials stored at the source to the Department’s Division of Materials.

When the Department accepts materials by pretesting and certification, provide two
copies of the bill-of-lading/load ticket with each delivered unit. The bill-of-lading/load
ticket, at a minimum, will contain the material’s lot number and a statement of the quantity
of materials within each load. In addition, materials pretested by the Department will
include the assigned SiteManager identification number in the shipment documentation.
The Contractor and Department’s representative will each receive copies at the point of
delivery.

Do not use materials that are not properly covered by certification or otherwise tested
and approved by the Department. When materials not appropriately certified or not
conforming to the applicable requirements when tested become incorporated into projects,
the Engineer will, according to Section 105, evaluate the work affected and require
adjustment of pay quantities of corrective work as deemed appropriate.

808.10 ACCEPTANCE OF NON-SPECIFICATION WATERPROOFING
MATERIALS. Furnish waterproofing materials purchased for Department work
conforming to the requirements of this section. The Department will apply the following
procedures only when reasonably acceptable work has been produced using the material in
question, as provided in Subsection 105.04. When the use of non-specification material
results in an inferior or unsatisfactory product, remove and replace the material at no
expense to the Department, or at the Vendor’s expense when materials are purchased
directly by the Cabinet.

The Department may accept, at a reduced Contract price, waterproofing materials not
appropriately certified, or not conforming to the applicable requirements when check-tested,
after an evaluation of the work. However, the Department will not consider these procedures
as a means to continue accepting non-specification material.

The Department will determine the price adjustment based on the delivered cost of the
material.

When the material is not appropriately certified, the Department may deduct the full
cost of the material.

When the material fails to conform to the applicable requirements, the Department will
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normally make deductions according to the pay schedules included in this section. As
provided in Section 808.07, the Department has established field tolerances for determining
the acceptability of failing material at no price deduction. The Department will determine
the frequency of check-sampling and testing on pretested material. The Department will
make deductions for failing test results based on the average of 2 check samples representing
the material in question. When a sample fails on two or more tests, the Department may
add the deductions, but the total deduction will not exceed 100 percent.

808.11 TIME LIMITATION ON APPROVALS. The Department will test materials
in storage at the Contractor’s site as deemed necessary. Additionally, the Department will
require the retesting, and re-approval, of materials not incorporated into the work according
to the time limitations specified in the Materials Field Sampling and Testing Manual from
the Department’s Division of Materials.
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ASPHALT MOP COAT REQUIREMENTS AND PRICE
ADJUSTMENT SCHEDULE

Property | Specification | 100%Pay | 90 %Pay | 80 %Pay | 70 %Pay | 50%Pay®
Type I
Softening Point, °F 113-114 111-112 109-110 107-108 <106
115-140 141-142 143-144 145-146 147-148 > 149
Penetration |32 °F 5 min. 5 4 3 2 <1
77 °F 48-49 46-47 44-45 42-43 <4l
50-100 101-102 103-104 105-106 107-108 >109
115°F 100 min. 98-99 96-97 94-95 92-93 <91
Flash Point, °F 450 min. 448-449 446-447 444-445 442-443 <441
Ductility, cm 30 min. 29 27-28 25-26 23-24 <22
Solubility, % 99 min. 98 96-97 94-95 92-93 <91
Type II
Softening Point, °F 143-144 141-142 139-140 137-138 <136
145-170 171-172 173-174 175-176 177-178 >179
Penetration |32 °F 10 min. 9 8 7 6 <5
77 °F 24 23 22 21 <20
25-50 51 52 53 54 >55
115°F | 130 max. 131 132 133 134 >135
Flash Point, °F 450 min 448-449 446-447 444-445 442-443 <441
Ductility, cm 10 min. 9 8 7 6 <5
Solubility, % 99 min. 98 96-97 94-95 92-93 <91
Type III
Softening Point, °F 178-179 176-177 174-175 172-173 <171
180-200 201-202 203-204 205-206 207-208 >209
Penetration |32 °F 10 min. 9 8 7 6 <5
77 °F 19 18 17 16 <15
20-40 41 42 43 44 >45
115°F | 100 max. 101 102 103 104 >105
Flash Point, °F 475 min. 473-474 471-472 469-470 467-468 <466
Ductility, cm 2 min. 2 1 0
Solubility, % 99 min. 98 96-97 94-95 92-93 <91

O Ifallowed to remain in place, the Department will review materials performing in this
range on a project-by-project basis to determine if removal of the material is
warranted.
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