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Part 6 — Rigid Pavement
Item P-501 Portland Cement Concrete (PCC) Pavement

DESCRIPTION

501-1.1 This work shall consist of pavement composed of portland cement concrete (PCC), [ with
reinforcement ][ without reinforcement | constructed on a prepared underlying surface
in accordance with these specifications and shall conform to the lines, grades, thickness, and typical
cross-sections shown on the plans.
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The Engineer shall specify with or without reinforcement.

The dimensions and depth of the PCC shall be as defined by the Engineer’s
pavement design performed in accordance with advisory circular (AC) 150/5320-6,
Airport Pavement Design and Evaluation.

Item P-610, Structural Concrete shall be used for sign bases and other formed
concrete structures.

State highway department specifications for materials may be used for access roads,
perimeter roads, and other pavements not subject to aircraft loading. When state
highway specification are approved, include all applicable/approved state
specifications in the contract documents. The use of state highway department
specifications requires a modification to standards.

e e e e e e L R ey R e e e e e o o o o o e e o e o R T ]

MATERIALS
501-2.1 Aggregates.

a. Reactivity. Fine and Coarse aggregates to be used in all concrete shall be evaluated and tested by
the Contractor for alkali-aggregate reactivity in accordance with both ASTM C1260 and ASTM C1567.
Aggregate and mix proportion reactivity tests shall be performed for each project.

(1) Coarse and fine aggregate shall be tested separately in accordance with ASTM C1260. The
aggregate shall be considered innocuous if the expansion of test specimens, tested in accordance with
ASTM C1260, does not exceed 0.10% at 28 days (30 days from casting).

(2) Combined coarse and fine aggregate shall be tested in accordance with ASTM C1567,
modified for combined aggregates, using the proposed mixture design proportions of aggregates,
cementitious materials, and/or specific reactivity reducing chemicals. If lithium nitrate is proposed for
use with or without supplementary cementitious materials, the aggregates shall be tested in accordance
with Corps of Engineers (COE) Concrete Research Division (CRD) C662. If lithium nitrate admixture is
used, it shall be nominal 30% £0.5% weight lithium nitrate in water.

(3) If the expansion of the proposed combined materials test specimens, tested in accordance with
ASTM C1567, modified for combined aggregates, or COE CRD C662, does not exceed 0.10% at 28 days,
the proposed combined materials will be accepted. If the expansion of the proposed combined materials
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test specimens is greater than 0.10% at 28 days, the aggregates will not be accepted unless adjustments to
the combined materials mixture can reduce the expansion to less than 0.10% at 28 days, or new
aggregates shall be evaluated and tested.

b. Fine aggregate. Fine aggregate shall conform to the requirements of ASTM C33. Grading of the
fine aggregate, as delivered to the mixer, shall conform to the requirements of ASTM C33 and shall have
a fineness modulus of not less than 2.50 nor more than 3.40. The soundness loss shall not exceed 10%
when sodium sulfate is used or 15% when magnesium sulfate is used, after five cycles, when tested per
ASTM C88.

The amount of deleterious material in the fine aggregate shall not exceed the following limits:

Limits for Deleterious Substances in Fine Aggregate for Concrete

Deleterious material ASTM Percentage
by Mass
Clay Lumps and friable particles ASTM C142 1.0
Material finer than 0.075mm (No. 200 sieve) ASTM C117 3.0
Lightweight particles ASTM C123 using a 0.5
medium with a density
of Sp. Gr. of 2.0
Total of all deleterious Material 3.0

************************************************************************************

Aggregates with a higher percentage loss of soundness may be specified in lieu of
those indicated, provided the supplier submits satisfactory test results to the
Engineer for concrete subjected to freezing and thawing tests per ASTM C666.
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c. Coarse aggregate. Gradation, within the separated size groups, shall meet the coarse aggregate
grading requirements of ASTM C33 when tested in accordance with ASTM C136. When the nominal
maximum size of the aggregate is greater than one inch (25 mm), the aggregates shall be furnished in two
size groups.

Aggregates delivered to the mixer shall consist of crushed stone, crushed or uncrushed gravel, air-
cooled iron blast furnace slag, crushed recycled concrete pavement, or a combination. The aggregates
should be free of ferrous sulfides, such as pyrite, that would cause “rust” staining that can bleed through
pavement markings. Steel blast furnace slag shall not be permitted. The aggregate shall be composed of
clean, hard, uncoated particles. Dust and other coating shall be removed from the aggregates by washing.
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Some aggregates may contain ferrous sulfides and iron oxides which can cause
stains on exposed concrete surfaces. In areas where staining has been a problem or
is suspected, the Engineer should verify that producers and aggregate suppliers
have taken steps to prevent the inclusion of any ferrous sulfides or iron oxides in
aggregate to be used in the project.
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If there is a concern that these may exist, an indicator to identify staining particles is
to immerse the aggregate in a lime slurry. If staining particles are present, a blue-
green gelatinous precipitate will form within five (5) to 10 minutes, rapidly changing
to a brown color on exposure to air and light. The reaction should be complete in 30
minutes. If no brown gelatinous precipitate forms, there is little chance of reaction
in concrete. (Portland Concrete Association, Design and Control of Concrete
Mixtures, 15th edition)
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The percentage of wear shall be no more than [___] when tested in accordance with ASTM C131.
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The Engineer shall specify the percentage of wear. It should not exceed 40%. In
certain cases where aggregate of this quality cannot be obtained economically,
aggregate with a higher percentage of wear may be used if a satisfactory service
record of at least five (5) years’ duration under similar conditions of service and
exposure has been demonstrated.

B R L e e e e e o R o

The quantity of flat, elongated, and flat and elongated particles in any size group coarser than 3/8
sieve (9 mm) shall not exceed 8% by weight when tested in accordance with ASTM D4791. A flat
particle is defined as one having a ratio of width to thickness greater than 5. An elongated particle is one
having a ratio of length to width greater than 5.

The soundness loss shall not exceed 12% when sodium sulfate is used or 18% when magnesium
sulfate is used, after five cycles, when tested per ASTM C88.
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Aggregates with a higher percentage loss of soundness may be specified in lieu of
those indicated, provided the supplier submits satisfactory test results to the
Engineer for concrete subjected to freezing and thawing tests per ASTM C666.

In areas affected by Durability Cracking (D-cracking), the Engineer should add
ASTM C 666, Standard Test Method for Resistance of Concrete to Rapid Freezing
and Thawing, to the list of testing requirements.
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The amount of deleterious material in the coarse aggregate shall not exceed the following limits:
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Limits for Deleterious Substances in Coarse Aggregate for Concrete

Deleterious material ASTM Percentage
by Mass
Clay Lumps and friable particles ASTM Cl142 1.0
Material finer than No. 200 sieve (0.075mm) ASTM C117 1.0
Lightweight particles ASTM C123 using a 0.5
‘ medium with a density of
Sp. Gr. of 2.0
Chert (less than 2.40 Sp Gr.) ASTM C123 using a 1.0
medium with a density of
Sp. Gr. of-2—~ 2.40
Total of all deleterious Material +ypo -2 3.0

Table 1. Gradation For Coarse Aggregate

(ASTM C33)
?;Z?a:')eez]s::itxigsl)s Perclfnta.ge b).' Weight
inch mm assing Sieves

2-1/2 60 . * *
2 50 i %
1-1/2 38 * *
1 25 * *
3/4 19 * *
12 13 * *
3/8 9 * *
No. 4 - 4.75 * *
No. 8 2.36 * ‘ *
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The Engineer shall specify the aggregate to be furnished from the table shown in
this note. The appropriate gradation shall be inserted into Table 1. Insert points are
denoted by asterisks. Where locally available aggregates cannot be economically
blended to meet the grading requirements, the gradations may be modified by the
Engineer to fit the characteristics of such locally available aggregates.

Aggregate gradations that produce concrete mixtures with well-graded or optimized
aggregate combinations may be substituted for the requirements of Table 1 with
prior approval of the FAA. The Contractor shall submit complete mixture
information necessary to calculate the volumetric components of the mixture.
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Table 1. Gradations for Coarse Aggregate
Percentage by Weight
Passing Sieves
Sieve Designations From 1-1/2 inch to No. 4 From 1 inch to No. 4
(square openings) (38 mm - 4.75 mm) (25.0 mm-4.75 mm)
#4 #67 #57
1-1/2 inch - 3/4 inch | 3/4 inch - No. 4 1 inch - No. 4
inch mm
2-1/2 60 - - -
2 50 100 - -
1-1/2 38 90-100 - 100
1 25 20-55 100 95-100
3/4 19 0-15 90-100 -
1/2 13 - --- 25-60
3/8 9 0-5 20-55 ---
No. 4 4.75 - 0-10 0-10
No. 8 2.36 - 0-5 0-5
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(1) Aggregate susceptibility to durability (D) cracking. [ Aggregates that have a
history of D-cracking shall not be used. |

| Coarse aggregate may be accepted from sources that have a 20 year
service history for the same gradation to be supplied with no
durability issues. Aggregates that do not have a record of 20 years
of service without major repairs (less than 5% of slabs replaced) in
similar conditions without D-cracking shall not be used unless it
meets the following:

(a) Material currently being produced shall have a durability
factor > 95 using ASTM C666 procedure B. Coarse aggregates that are
crushed granite, calcite cemented sandstone, quartzite, basalt,
diabase, rhyolite or trap rock are considered to meet the D-cracking
test but must meet all other quality tests. Aggregates meeting State
Highway Department material specifications may be acceptable.

(b) The Contractor shall submit a current certification that
the aggregate does not have a history of D-cracking and that the
aggregate meets the state specifications for use in PCC pavement for
use on interstate highways. Certifications, tests and any history
reports must be for the same gradation as being proposed for use on
the project. Certifications which are not dated or which are over one
(1) year old or which are for different gradations will not be
accepted. Test results will only be accepted when tests were
performed by a State Department of Transportation (DOT) materials

laboratory or an accredited laboratory. |
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(2) Combined aggregate gradation. If substituted for the grading requirements specified for
coarse aggregate and for fine aggregateand when approved by the Engineer, the combined aggregate
grading shall meet the following requirements:

(a) The materials selected and the proportions used shall be such that when the Coarseness
Factor (CF) and the Workability Factor (WF) are plotted on a diagram as described in d. below, the point
thus determined shall fall within the parallelogram described therein.

(b) The CF shall be determined from the following equation:

CF = (cumulative percent retained on the 3/8 in. sieve)(100) / (cumulative percent
retained on the No. 8 sieve)

(c) The Workability Factor WF is defined as the percent passing the No. 8 (2.36 mm) sieve
based on the combined gradation. However, WF shall be adjusted, upwards only, by 2.5 percentage points
for each 94 pounds (42 kg) of cementitious material per cubic meter yard greater than 564 pounds per
cubic yard (335 kg per cubic meter).

(d) A diagram shall be plotted using a rectangular scale with WF on the Y-axis with units
from 20 (bottom) to 45 (top), and with CF on the X-axis with units from 80 (left side) to 30 (right side).
On this diagram a parallelogram shall be plotted with corners at the following coordinates (CF-75, WF-
28), (CF-75, WF-40), (CF-45, WF-32.5), and (CF-45, WF-44.5). If the point determined by the
intersection of the computed CF and WF does not fall within the above parallelogram, the grading of each
size of aggregate used and the proportions selected shall be changed as necessary.

P R R R R kL R R o L S S e R o R o e R ok R R

Reference United States Air Force Engineering Technical Letter (ETL) 97-5:
Proportioning Concrete Mixtures with Graded Aggregates for Rigid Airfield
Pavements. The ETL is available at the following website:
http://www.wbdg.org/ccb/AF/AFETL/etl 97 S.pdf.
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501-2.2 Cement. Cement shall conform to the requirements of ASTM [___] Type [__].
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The Engineer shall specify one of the following:

ASTM C150 - Type L I, or V.

ASTM C595 - Type IP, IS, IL.

ASTM C1157 - Types GU, HE, HS, MH, LH.

Other cements may be specified with concurrence of the FAA.

The chemical requirements for all cement types specified should meet suitable
criteria for deleterious activity. Low alkali cements (less than 0.6% equivalent
alkalies, the low reactivity option in ASTM C595, or Option R in ASTM C1157)
shall be specified when no other mitigating measures are added.

Total Alkalies A(NaZO and K20) of the cement secured for the production of
concrete shall be independently verified in accordance with ASTM C114.
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If aggregates are deemed innocuous when tested in accordance with paragraph 501-2.1.a.1 and accepted
in accordance with paragraph 501-2.1.a.2, higher equivalent alkali content in the cement may be allowed
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