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ALABAMA DEPARTMENT OF TRANSPORTATION

Alabama DOT uses the British Pendulum Number (BPN-9) values to qualify and
determine the allowable percentage of carbonate stone used for construction of
pavements. The quality of a pavement surface is controlled by specifying the percentage
of carbonate stones used in its construction. BPN 9 values are also used to rate aggregate
sources.

General Procedure

The state of Alabama considers friction in the design of new pavement surfaces. A
laboratory procedure has been adopted to evaluate aggregates based on their frictional
properties. Alabama DOT identifies carbonate stones as problem aggregates and
evaluates their frictional properties before specifying an allowable percentage of
carbonate stones that can be sued in surface layer construction. A British Pendulum
Tester is used in accordance with ASTM D3319 and ASTM E303 to determine the BPN
9 for aggregates from a particular source. The aggregate is subjected to 9 hours of
accelerated polishing using the British Wheel and then a British Pendulum is used to
determine the BPN 9 value.

According to Section 410.01 of Alabama DOT specifications, carbonate stones such as
limestone, dolomite or aggregates which tend to polish under traffic are permitted only in
underlying layers, shoulder paving and widening. However Section 416 as amended by
Special Provision No: 1303(2), allows carbonate stones in wearing layers with a
maximum percentage of the aggregate specified based on the BPN 9 value of the
aggregate source.

Percentage of Carbonate Stone Allowed in Wearing Layers
(Source: Special Provision No: 1303(2) of Alabama DOT)

BPN 9 Value of Aggregate Source Maximum Allowable Percentage of Carbonate
Stone
<25 30
26 35
27 40
28 45
29 50
30 55
31 60
32 65
33 70
34 75

Alabama DOT allows as much as 80 percent of aggregates to be carbonate stone in a mix
design when the aggregate specimens have a high BPN 9 of 35. It also states that the
maximum allowable percentage values are not to be exceeded in any case.

Other types of aggregates that are used in wearing layers are siliceous aggregates such as
gravel, granite, slag, sandstone or a combination of these. For a suitable mix design
aggregates should meet the requirements of sections 801 and 802. These sections specify
the amount of deleterious substances, percent LA wear, percent soundness, gradation etc.,
of siliceous coarse and fine aggregates.




FLORIDA DEPARTMENT OF TRANSPORTATION

Florida DOT evaluates frictional properties of aggregates according to the FM 5
510 Test Standard. This test determines the Acid Insoluble residue (AIR) material
retained on No: 200 sieve. DOT standards specify a minimum of 12% AIR. FM 5
510 is applied to Oolitic limestone aggregate. Aggregates are also qualified based
on historical correlation between minimum 12% AIR material in Oolitic
limestone and adequate field friction numbers. In addition to the evaluation of
field frictional tests performed on test sections. FM 5-510 is used to grant
approval to potential good quality aggregates.

General Procedure

FLDOT considers friction only in Open Graded Friction Courses (OGFC) when
designing new pavements. The quality of aggregates is controlled by specifying the
aggregate type and limiting its use in OGFC. FLDOT evaluates frictional properties
of aggregates by determining the AIR in accordance with FM 5-510 Test procedure,
which is specifically applied to Oolitic limestone. A minimum of 60 percent Oolitic
limestone is used in OGFC. The experience of FLDOT has shown that the
reproducibility of test results in FM 5-510 is good. The results of laboratory frictional
tests on aggregates have been found to be in good correlation with aggregate field
performance.

Aggregate Source Approval Aggregate sources are approved in accordance with
Chapter 14-103, Aggregate Source Approval, Rules of the Department of
Transportation. This chapter provides the procedures for approving aggregate
sources, which are intended to be the source of specific aggregates for use on Florida
DOT projects.

Characteristics of aggregates such as color, texture, hardness, physical or chemical
properties, and other properties are determined in accordance with the Manual of
Florida Sampling and Testing Methods or other recognized testing procedures in
accordance with ASTM C 295-85. Acid Insoluble Material retained on the No. 200
sieve is determined using a minimum of five specimens in accordance with FM 5-
510. Results of wear tests, hardness, crushed faces, angularity and other relevant
frictional characteristics are also obtained.

Field Tests A trial section with a minimum length of 500ft is constructed using the
aggregate requiring source approval. Frictional characteristics of the trial section
surface are determined using Locked Wheel Trailer Methods in accordance with
ASTM E274 Test Method. If the test results are found to be satisfactory, then a test
section, which has a minimum speed limit of 50 mph with an ADT of 14,000, is
constructed. The test section is constructed in such a way that it has a minimum of
four lanes, a length of 1000 ft, and has no intersections, ramps or curves. At the same

time a control section is constructed with an already approved aggregate. Frictional
tests are conducted on the test section and the control section by the State

Materials Office at a speed of 40 mph in accordance with ASTM E274-85, using both
Rib and Blank test tires. Additional testing is done at a speed of 60 mph, if found to
be necessary. Friction tests are continued until the accumulated traffic reaches six
million vehicles and/or till the friction number stabilizes. Results of the test and
control section are then compared. Approval to the new aggregate source is given
only when the comparison is favorable.




KENTUCKY DEPARTMENT OF TRANSPORTATION

KYDOT classifies aggregates based on Acid Insoluble Residue Test results. It has
identified aggregate sources which have demonstrated satisfactory polish resistant
qualities when used in surface mixes. In addition to meeting the polish resistant
requirements, sampling and testing of aggregates is performed on an individual project
basis to evaluate the polish resistant qualities of aggregates.

General Procedure

Aggregates supplied for use in surface courses should meet the requirements of the
KYDOT Standard Specifications sections 804 and 805, Special Notes, and restrictions
contained therein. Acid Insoluble residue (AIR) Tests (KM 64 223) are conducted to
ascertain polish resistant qualities of aggregates to be used in friction courses. Aggregates
from sources demonstrating satisfactory resistance to polish are classified into classes A
or B based on test results.

Class A Aggregate Sources Aggregates from a source exhibiting minimum AIR of 50
percent or greater are considered Class A. An aggregate is also considered Class A based
on satisfactory skid resistant performance in another state, laboratory test, and field tests
on experimental test sections. Blending of aggregates from Class A sources is approved
on a project by project basis upon request to the Division of Materials Central
Laboratory. KYDOT has identified Class A polish resistant aggregate sources which
supply crushed gravel, crushed slag, crushed quartzite, crushed siltstone, crushed
sandstone, crushed granite, trap rock, dolomite and limestone. Dolomite and Limestone
aggregates are permitted as a coarse aggregate for all uses, except as surface courses of
interstate highways.

Class B Aggregate Sources Pending further investigation, aggregates which are restricted
from being used in polish resistant bituminous surface mixes are considered Class B.
Aggregates from sources listed under class B are allowed to be used only if the project
bid item permits and in accordance with “Special Note for Polish Resistant Aggregate
Requirements of sections 804 and 805”. Upon satisfactory history of performance of an
aggregate from class B, it can be added to the source list of class A. Aggregate sources
are removed from the list of polish resistant aggregate sources if they exhibit poor
performance. The following are requirements for an aggregate source to be in class B:

Limestone Aggregate source Aggregates have to exhibit abreast 15% AIR content when

tested in accordance with KM 64-223 or should have a positive indication of satisfactory
resistance to polish before its use is allowed in a polish resistant portion.

Gravel Aggregate Source Aggregates from these sources have to exhibit 15 to 50% AIR
content when tested in accordance with KM 64-223.

Dolomite Aggregate Source Dolomite aggregates have to exhibit at least 37% of MgCO3
present in them when tested in accordance with KM 64-224 or else they should have

satisfactory skid resistance. In addition, dolomite aggregates should not have absorption
greater than 3% when tested in accordance with KM 64-607.




LOUISIANA DEPARTMENT OF TRANSPORTATION

Louisiana DOT considers friction in the design of new pavements by controlling
aggregate quality. Polish value Test has been adopted as a laboratory procedure for
controlling aggregate quality. Based on the results of the Polish Value Test aggregates are
assigned a frictional rating. This frictional rating of an aggregate determines the
maximum allowable percentage of that aggregate to be used in a mix design.

General Procedure

The Louisiana Department of Transportation uses the Polish Value Test as a means of
controlling the quality of aggregates that are used in friction courses. Aggregates to be
used in friction courses should conform with Subsection 1003.01 and they can be either
crushed gravel, crushed stone, crushed slag or lightweight aggregate. In addiction,
aggregates are assigned a friction rating according to Subsection 1 003.06(a) and the
procedure of assigning friction rating is as follows:

Friction Rating Description

I Used for aggregates with a Polish Value of 37 or greater and which
demonstrate an ability to retain acceptable friction numbers for the service life of
the pavement.

II Used for aggregates which have a Polish Value of 35 to 37 and
demonstrate an ability to retain adequate friction numbers for the life
of the pavement.

111 Used for aggregates having a Polish Value of 30 to 24 and which
demonstrate an ability to retain adequate friction numbers for the life
of the pavement.

v Used for aggregates with a Polish Value of 20 to 29.

Based on the friction rating of aggregates they are allowed in particular types of mixes.
The allowable usage of coarse aggregates shall be as follows:

Friction Rating Allowable Usage
I All Mixtures

11 All Mixtures

111 All Mixtures except mix Type 8F WCT

v All Mixtures except mix Types 3WCE, 8WC of 8F WC

TFor Type 8F WC mix at least 30 percent by weight of the total aggregate by volume
shall have friction rating T or at least 50 percent by weight of the total aggregate by
volume shall have a friction rating II. An additional requirement imposed is that, not
more than 10 percent of these materials shall pass the No. 10 sieve.

! For type 3-WC mix when the ADT/Lane is greater than 1000 vehicles per day, a
minimum of 50 percent by weight of the coarse aggregate used in Type 3 WC mixtures
may also be used in the construction of shoulders, drives, curbs and detours. The above
mentioned aggregate requirements are in addition to those mentioned for mix types 8, 8F,
and 3 in section 501.02, (¢), (5) a, b, and c.




MICHIGAN DEPARTMENT OF TRANSPORTATION

Aggregates used in the construction of surface courses of the traveled roadway must meet
Aggregate Wear Index (AWI) requirements. All aggregates are rated for polishing
resistance. Each aggregate is assigned an AWI based on the results of Wear Track
Testing (MTM 111) and/or Petrographic Analysis (MTM 112) of representative sample
of the aggregate. Only aggregates with suitable AWI members are permitted to be used.
Blending of aggregate is permitted provided; the blends achieve the desired AWI
requirements when used in a mix.

General Procedure

Michigan DOT employs coarse aggregates, in dense graded, and open graded mix
designs. All aggregates are subjected to tests as outlined in section 8.02.02 of the
Standard Specification for Construction. The gradation and physical requirements for the
aggregates employed are listed in tables 8.01-1 and 8.02-2 of the standard specifications.

Table 8.02-2 provides specifications on the minimum percentage of crushed material,
maximum percentage loss by Los Angeles abrasion (MTM 102), maximum percentage of
chert, maximum percentage of Freeze Thaw Dilation per 100 cycles, and maximum
percentage of sum of soft particles and chert for gravel, stone, and crushed concrete. The
table also provides specification on maximum percentage of Freeze Thaw Dilation per
100 cycles for slag aggregates.

In addition to the above specifications, Aggregate Wear Index (AW]I) is specified for a
roadway. Wear Track Testing (MTM 111) and Petrographic Analysis (MTM 112) are

two test procedures employed to determine the AWI numbers. The two laboratory test
procedures are briefly described below.

Wear Track Testing (MTM 111) in MTM 111, sieve analysis is performed on selected
aggregate sample. Aggregate particles in the size of 3/8 in. retained on No. 4 sieve are
separated and they are placed in etch treated steel specimen molds. The molds are
trapezoidal in shape, with dimensions of the parallel sides being 15-1/2 and 19-1/2”,
yielding a test slab of the same thickness. Portland cement mortar is poured in the mold
containing aggregate particles. Wire reinforcement is provided in the mold whenever
necessary. The surface of the slabs are brushed and cleaned after curing them for 24
hours. The slabs are then cured for 7 days in moist air and 14 days in air. Sixteen slabs
are needed to conduct a wear track test.

Initial friction values of the cured slabs are obtained using a static friction tester. The
slabs are now clamped in place on a circular test bed of 7 ft. diameter set on a concrete
pedestal. Polishing is accomplished by two 15” smooth treaded tires (ASTM E 524)
mounted on a horizontal cross arm. Each polishing wheel is spring loaded to 800 lbs to
simulate the weight of a vehicle. The circular track is then subjected to half a million
wheel passes. The specimens are skid tested on a static skid test device containing 15”

smooth tread test tire (ASTM E 524) mounted in a framework containing a calibrated
load cell. The specimens are wetted by a recirculating water sprayer. The static test tire is
rotated to a speed of 40 mph before bringing it in contact with the test slab. A high speed
oscillograph records the torque generated by the contact of the test tire and the slab. Static
skid tests are done on slabs at intervals of half million wheel passes up to four million
wheel passes. A set of eight static skid tests constitute a complete set of skid tests for a
wear track test series. The static skid test values at half million and one million wheel
pass intervals are dropped. The least square line is computed using the remaining six
static skid test values. The static skid test value on the least square line corresponding to
four million passes is reported as the AWI for the aggregate sample used in wear track
testing.

Revised Informational memorandum, #374-R, dated 26 June 1990 provides the AWI
number requirements based on ADT values.

ADT AWI (Minimum)
Less than 100 per lane No requirement
100 to 500 per lane 220
500 or greater per lane 260




MINNESOTA DEPARTMENT OF TRANSPORTATION

Friction in surface courses of pavements is considered by controlling the quality of
aggregate used in pavement construction. Aggregate used in pavement construction are
classified into five different classes. Acid Insoluble Residue (AIR) test has been adopted
by the Minnesota DOT as a means of classifying aggregates.

General Procedure

The Minnesota DOT provides specifications for aggregates to be used in bituminous
mixtures. Aggregates used in pavement construction should conform to any one of the
five classes described in article 3139.2, Composition Graded Aggregates for Bituminous
Mixtures. The different aggregate classes are:

Class Aggregate Use

A crushed quarry or mine trap rock, quartzite, granite, other igneous or  metamorphic rock as approved,

crushed quarry or mine rock, carbonate, rhyolite, schist,

natural or partly crushed natural gravel,

100 percent crushed natural gravel,

steel slag or a blend of any two or more aggregates from classes A, B and D.
Steel slag is sued only in wearing courses with maximum allowable
percentage of 35 by weight of the total aggregate. Minnesota DOT must
approve a class E aggregate before it is used in pavement construction.

Mg Ow

Aggregates used in wearing courses shall be crushed stone conforming to classes A, D or
a combination of both. Carbonate stone is not allowed for use in wearing courses.

Sampling and testing of aggregates are performed in accordance with the MNDOT
Bituminous Manual. Los Angeles rattler Loss (LA Abrasion) is performed to check
quality requirements of aggregates with percentage loss on coarse aggregate fraction not
exceeding 40 percent. Magnesium Sulfate tests are performed to determine the soundness
of aggregates. MNDOT mentions the use of Acid Insoluble Residue (AIR) Test to
determine the frictional characteristics of aggregates. The information on AIR tests
provided to us is insufficient to make any comments on the AIR procedure adopted by
MNDOT.

MISSISSIPPI DEPARTMENT OF TRANSPORTATION

MSDOT considers friction in the design of new pavements by controlling aggregate
quality through laboratory test. Petrographic analysis and number of fractured faces, of
crushed aggregates are two laboratory procedures adopted by MSDOT. Aggregate types
and limiting percentage of crushed limestone are the means of controlling aggregate
quality.

General Procedure

MSDOT specifies that at least 90 percent by weight of the combined aggregates retained
on #4 sieve shall have two or more mechanically fractured faces. Crushed limestone is
permitted for use in Hot Mix Asphalt Concrete and seal coat surfaces, provided that
limestone shall not exceed 30 percent of the combined aggregate weight retained on the
#8 sieve and/or limestone shall not exceed 30 percent of the total combined aggregate by
weight passing through #8 sieve.

Standard Operating Procedures (S.0.P) No: TMD-23-01-00-000 of June 1, 1978 provides
the guidelines for aggregate sampling, testing, inspecting and reporting. Guidelines are
provided for the approval of good quality aggregate sources. A petrographic analysis of
the aggregate deposit is performed only when it is considered necessary.




NEW JERSEY DEPARTMENT OF TRANSPORTATION

NEW JERSEY DEPARTMENT OF TRANSPORTATION (NJDOT) CONSIDERS FRICTION IN THE
DESIGN OF NEW PAVEMENTS BY CONTROLLING THE QUALITY OF AGGREGATE USED IN
MIX DESIGN. BUREAU OF RESEARCH CONDUCTED STUDIES TO DEVELOP A LABORATORY
TEST METHOD FOR PREQUALIFYING AGGREGATES BASED ON POLISH VALUE OF
AGGREGATES. NJDOT SPECIFIES AGGREGATES TO BE USED IN BITUMINOUS MIXTURES IN
SECTION 901 OF THE STANDARD SPECIFICATIONS FOR ROAD AND BRIDGE
CONSTRUCTION- 1989.

General Procedure

NJDOT recognized the need to prequalify aggregates used in pavement construction
based on their frictional properties. The Bureau of Research conducted a Skid Resistance
Implementation study and submitted a report (FHWA/NJ —94-002-7750) to NJDOT in
May, 1994.

The objectives of the study conducted by the Bureau of Research were to develop a
laboratory procedure for qualifying aggregates based on expected terminal skid
resistance. The expected terminal skid resistance of a pavement surface is the constant
terminal skid resistance value after approximately two million vehicle passes over a
pavement surface. Field skid tests in accordance with ASTM E-274 were performed to
determine skid numbers at 40 mph. A regression model of the form shown below was
used to predict the terminal skid number.

SN4o = SN rerminat + BlSln((B2JDay) + B3) 1)
Where, SNyo = Skid number measured at 40 mph.
SNTerminal =Terminal value of skid resistance.
JDay = Julian Calendar Day.
B1 = Estimated regression coefficient accounting for variations of

the seasonal effect and between 1.3 and 3.0. NJDOT adopted
a nominal of 3.0 for B1 was found to range.

B2 = A constant for converting the annual seasonal cycle to 360
Degrees. The value of B2 is 0.986.

B3 = Estimated regression coefficient for lateral displacement of
the seasonal effect. B3 was found to be equivalent to 2 days
and was ignored by NJDOT.

The model is now reduced to a simple equation, which is used to determine the terminal
skid resistance.

SNio = SNrerment + 3.8in(0.986.JDay) 2)

The terminal skid resistance data was obtained at 26 field sites using equation 2.
Pavement cores were obtained from these sites. Polish values of aggregate samples

obtained from the pavement cores were determined in the laboratory. A linear regression
model was fitted to the terminal skid resistance and polish value data. The regression
model is given by equation 3.

SNTcrminal = 0.5 + 1.37 PV (3)

Where 0.5 and 1.37 are regression constants and PV is the polish value of the aggregate
samples determined in the laboratory. NJDOT observed that the terminal skid resistance
value of a pavement surface was greater than the polish value of the aggregates
determined in the laboratory. The terminal skid resistance is representative of
performance of the pavement matrix whereas polish value reflects the characteristics of
the aggregate samples.

Equations 2 and 3 are used to predict the field performance of candidate aggregate
samples. Assuming that equation 3 is correct, the procedure for evaluating candidate
aggregates involves the selection of a desired terminal skid resistance value for a
pavement surface. A slight variation is allowed to this value to account for seasonal
variation. The values of terminal skid resistance are now used in equation 3 to determine
the minimum expected laboratory polish value required of the candidate aggregate
samples. Polish value test is conducted in the laboratory on seven specimens of the
aggregate in accordance with ASTM 3319. The polish values of the specimens are
measured at 0, 1, 2, and 4 hours after the test is begun using a British Pendulum Tester. A
regression line is fitted to the four observed polish values. The line is of the form
described below

Y = A +BX (4)

WHERE, Y = AVERAGE OF THE POLISH VALUES MEASURED IN THE
LABORATORY.

X =1/(t+1),t=0, 1, 2, 4 are test duration in hours.
A = Constant term obtained from regression analysis.
B = Regression coefficient.

The value of the constant term (A) must be greater than the minimum required polish
value and it is tested against the polish value of a control aggregate sample. Upon
satisfactory performance the candidate aggregate samples are approved for use in
pavement construction.

The procedure described above is being used by the NJDOT to approve candidate
aggregate sources for the past two years. The entire procedure is based on the assumption
that equation 3 is correct. It has been cited by the NJDOT hat the evaluation procedure is
effective at 50 percent confidence interval limits. No information is provided at this time




as to the inclusion of above mentioned aggregate evaluation procedure in the standard
specifications of NJDOT.

OKLAHOMA DEPARTMENT OF TRANSPORTATION

OKDOT considers friction when designing and constructing new pavements. Acid
Insoluble Residue (AIR) Test is used by OKDOT as a laboratory procedure to screen
aggregates for surface courses. On conducting AIR test for candidate aggregate
samples the percentage loss is determined. For aggregates to be used in the surface a
maximum percentage loss of 30 percent is fixed. Candidate aggregates exhibiting
percentages greater than 30 are not allowed to be used in surface courses.

A cut-off field number of 35 is fixed by the OKDOT. When the skid number of a
pavement falls below 35 rehabilitation steps are undertaken. Constant monitoring of
pavement surfaces is not undertaken, but whenever possible problem areas are
identified. No adjustments are specified to account for seasonal changes or variations
in speed during field skid testing.

PENNSYLVANIA DEPARTMENT OF TRANSPORTATION

Penn DOT classifies aggregates into five different groups. This classification
governs the use of aggregates for different pavement sections depending on the
amount of traffic in each section. Aggregates are classified based on the result of
Petrographic Analysis, Accelerated Polishing Test, and Acid Insoluble Residue
(AIR) tests. The three types of tests are a means of controlling the quality of
aggregate used in pavement construction. Penn DOT also uses past field
performances of aggregates as a technique for aggregate classification.

General Procedure
Aggregates for surface courses are classified based on their Skid Resistance Level
(SRL) as follows

Classification Based on SRL Rock Type

L-Low Limestone and few finely textured Dolomites

M — Medium Dolomites and some types of Limestone

G — Good Siliceous Dolomite and Limestone, Gravel with over
25% carbonate

H — High Grade Gravel with over 10% carbonate, Quartzite, Siltstone,
Argillite, Gneiss, Diabase and Blast Furnace Slag

E — Excellent Gravel and Sandstone

Aggregates passing through the general classification listed above are used in
pavement construction. The use of a certain type of aggregate will be governed by the
amount of traffic in each pavement section. The skid resistance level (SRL) of
aggregates is related to average daily traffic volume as in the following table.

Average Daily Traffic SRL Required
1000 and Below E,H,G,M,L

1000 to 3000 E,H,G,M

3000 to 5000 E,H,G

5000 to 20000 EorH

20000 and Above E




three laboratory techniques namely Petrographic Analysis, Accelerated Polishing Test
and Acid Insoluble Residue Test are used to determine the SRL of aggregates. However,
Petrographic Analysis is used as the main indicator of SRL and it provides information

on the type or rock, grain size, matrix and the extent of weathering. The accelerated
polishing method used by Penn DOT is similar to the one used by Texas. The results of

The Polishing Test is used as a supplement to Petrographic Analysis. AIR used to
evaluate aggregate frictional properties when it is difficult to evaluate frictional
properties by petrographic analysis. The aggregate rating system is qualitative and is not
an automated system.

Penn DOT also makes use of performance history of aggregates used in pavement
construction. An aggregate is upgraded in class depending on its performance history.
The performance history should be available on at least 10 projects and for a period of at
least 2 years. Aggregates from new sources are tested in the laboratory and depending on
the results the yare approved for construction. Pavements constructed with aggregates
from new sources are followed up with skid testing to ensure adequate performance with
respect to skid resistance.

TENNESSEE DEPARTMENT OF TRANSPORTATION

TNDOT considers friction in the design of new pavement surfaces by controlling the
quality of aggregates used in pavement construction. Aggregates are classified into
three types based on skid resistance performance Polish Value Test and Acid
Insoluble Residue (AIR). These tests are used in the laboratory to evaluate frictional
properties of the aggregates.

General Procedure

Coarse aggregates used for pavement construction usually consists of crushed gravel,
crushed granite, crushed slag, crushed quartzite, crushed calcareous sandstone and
crushed gneiss. Aggregates are classified into three types and any aggregate sued in
pavement shall have physical, chemical and performance characteristics of either of
the three types. The three types of aggregate classification are briefly discussed
below.

Type I Aggregates are considered Type I upon exhibiting a minimum of 50 percent
silica dioxide content and a maximum of 32 percent calcium carbonate
content. The ATR results of a coarse aggregate of type I should contain a
minimum of 50 percent by weight of original sample of AIR that is coarser
than the No. 100 sieve. Aggregates of this type should have a minimum
Polish Value of 33.

Type II  Type II aggregates should have a minimum 30 percent of silica dioxide

content and a minimum of 35 percent by weight of original sample of
ATR that is coarser than No. 100 sieve. Aggregate of this type should
have a minimum Polish Value of 30.

Type Il Aggregates classified under Type III should have a minimum 20 percent
of silica dioxide and a minimum of 25 percent by weight of the original
sample of ATR that is coarser than No. 100 sieve. The minimum expected
Polish Value is 25.

The use of carbonate rocks such as limestone and dolomite is not permitted in coarse
aggregate. An aggregate when combined with required amount of bitumen, should
have a mix with the following characteristics.




Characteristic

High Volume Roads
(ADT > 1000)

Low Volume Roads
(ADT < 1000)

Min Stability (1b)
Void Content (%)
Flow

Min. VMA

Dust to Asphalt Ratio

2000
3-55
8§-16
14
0.6-12

1000
2-5
8§-16

The dust to asphalt ratio is defined as the percent of the total aggregate sample that passes
the 200 mesh sieve as determined by AASHTO T- 11 divided by the percent asphalt in

the total mix.

When a asphalt mix designated as ‘Grade E’ by TNDOT, is used for traffic lanes, the

TEXAS DEPARTMENT OF TRANSPORTATION

Texas DOT considers friction of surface courses when designing new pavements.
Friction of surface courses is taken care by controlling the quality of aggregates used in
pavement construction. TXDOT uses, the Polish Value Test to evaluate the frictional
Quality of aggregate. Based on the results of the Polish Value Test aggregate sources are
rated for rise in pavement construction. Of late TXDOT has found that Polish Test is not
a good indicator of the frictional properties of aggregates. Past field performance of
aggregates used in pavement surface is used to evaluate aggregate source.

General Procedure

Item 302 of TXDOT’s Standard specifications for construction of Highways, Streets and
Bridges provides specifications on aggregates for surface treatments. Aggregates used for
surface treatments shall be composed of gravel, crushed gravel, crushed stone. Crushed
slag or natural limestone rock asphalt and should comply with specifications mentioned
in section 302.2 of item 302. Some of these specifications are tabulated below.

Table for Specifications for Aggregates for Surface Courses

mineral aggregate shall be composed of not less than 50 percent nor more than 80 percent
of crushed limestone, and not more than or not less than 20 percent natural sand, slag
sand or sand manufactured from gravel. Limestone is allowed to be used in a grade E mix
when constructing shoulders or other non traffic lane construction.

Several different aggregates are used in the state of Tennessee. Gravel with 3 to 5 percent
absorption is used in western parts of the state. Mine slag and siliceous carbonate gravel
with varying silica contents are used in the middle parts of the state. Gravel, slag and
granite from North Carolina, West Virginia and Virginia are used in Eastern Tennessee.

Test Method

Specification

Tex-217-F, Part I
Tex-217-F, Part I
Tex-224-F
Tex-410-A
Tex-460-A, Part |
Tex-411-A

Tex-438-A

Not more than 2.0 percent by weight of soft particles and other
deleterious material are allowed in aggregates.

Not more than 1.0 percent loss from fine dust, clay like particles
and/or silt allowed

Flakiness Index for aggregates shall not exceed 17 unless
otherwise stated on plans

Percent wear shall not exceed 35 percent

Crushed gravel shall have a minimum of 85 percent of the
particles retained on No. 4 sieve with two or more mechanically
induced crushed faces.

The loss from 5 cycles of magnesium sulfate soundness test shall
not exceed 25 percent.

Polish Value of the aggregate shall not be less than the value
shown on the plans. Polish Value requirement is applicable only
to aggregate used on travel lanes




Based on the results of Polish Value Test an aggregate source is either approved or
rejected. The Materials and Test Division of TXDOT uses the rated Source Polish Value
(RSPV) for an aggregate source to prepare a catalog of approved aggregate sources.

When aggregate are supplied from sources that are not rated, Polish Value Tests are
conducted on the aggregate samples in accordance with test methods Tex-400-A and
Tex-438-A, Part 1. Blending of aggregates to obtain the required Polish value is
sometimes permitted, but it is allowed depending on the requirements of the project. Test
method Tex-38-A, Part II, Method B is used to determine the blend percentages.
However, in blends a minimum if 50 percent by volume should be non polishing
aggregates.

The specifications of Polish Value Test eliminates aggregates from sources which fail to
meet the Polish Value requirements. This elimination procedure classifies most of the
aggregate sources in the State of Texas as failing to meet the Polish Value Test
specifications. In order to overcome the elimination of aggregate sources, TXDOT
adopted the use of historical field performance of aggregates in surface courses as a
means of rating aggregate sources. TXDOT adopted FHWA guidelines for evaluating
aggregates based on their historical field performance.

UTAH DEPARTMENT OF TRANSPORTATION

Utah Department of Transportation (DOT) considers friction of surface courses while
designing new pavements. The quality of aggregate used in surface courses is controlled
by Polish Value Test. The test is used to screen the aggregates for skid resistance. The
experience of Utah DOT has shown that Polish Value Test is not a reliable indicator of
aggregate frictional properties. Sometimes aggregates with lower Polish Values have
performed better in the field. Utah DOT is considered to opt for a chemical analysis
procedure to determine the amount of carbonates in aggregates.

A cutoff value of 38 is used to qualify aggregates when tested with British Pendulum
Tester to determine the British Pendulum Number (BPN). The Utah DOT experienced
problems regarding the rate at which the fine silica carbide grit is applied during the
Polish Value Testing. Hence the cutoff value might be changed by the ongoing research.




