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The maximum size aggregate used shall not be more than one-half of the thickness of the course being
constructed except where otherwise shown on the plans or ordered by the Engineer.

Table 3. Aggregate - _
Bituminous Pa%/%mgentsSieve Percentage by Weight
i Passing Sieve
Size
1% in. (37.50 mm) *
1in. (25.0 mm) *
% in. (19.0 mm) 100
Y2in. (12.5 mm) 79-99
%8 in. (9.5 mm) 68-88
No. 4 (4.75 mm) 48-68
No. 8 (2.36 mm) 3353
No. 16 (1.18 mm) 20-40
No. 30 (0.60 mm) 14-30
No. 50 (0.30 mm) 9-21
No. 100 (0.15 mm) 6-16
No. 200 (0.075 mm) 36
Asphalt Percent:
Stone or gravel 50-75
Slag 6.5-9.5

The aggregate gradations shown are based on aggregates of uniform specific gravity. The percentages
passing the various sieves shall be corrected when aggregates of varying specific gravities are used, as
indicated in the Asphalt Institute Manual Series No. 2 (MS-2), Chapter 3.

403-3.3 RECYCLED ASPHALT CONCRETE. Recycled HMA shall consist of reclaimed asphalt
pavement (RAP), coarse aggregate, fine aggregate, mineral filler, and asphalt cement. The RAP shall be
of a consistent gradation and asphalt content and properties. When RAP is fed into the plant, the
maximum RAP chunk size shall not exceed 2 in. The recycled HMA mix shall be designed using
procedures contained in Al MS-02. The recycled asphalt concrete mix shall be designed using
procedures contained in the Asphalt Institute’s Manual Series Number 2 (MS-2). The percentage of
asphalt in the RAP shall be established for the mixture design according to ASTM D 2172 using the
appropriate dust correction procedure. The job mix shall meet the requirements of paragraph 403-3.2
RAP should only be used for shoulder surface course mixes and for any intermediate courses. The
amount of RAP shall be limited to [30] percent.

In addition to the requirements of paragraph 403-3.2, the job mix formula shall indicate the percent of
reclaimed asphalt pavement and the percent and viscosity grade of new asphalt. The Contractor shall
submit documentation to the Engineer, indicating that the mixing equipment proposed for use is adequate
to mix the percent of RAP shown in the job mix formula and meet all local and national environmental
regulations.

The blend of new asphalt cement and the RAP asphalt binder shall meet the requirements in paragraph
403-2.3. The virgin asphalt cement shall not be more than two standard asphalt material grades different
than that specified in paragraph 403-2.3

403-3.4 TEST SECTION. Prior to full production, the Contractor shall prepare and place a quantity of
bituminous mixture according to the job mix formula. The amount of mixture shall be sufficient to construct
a test section [300 feet] long and [30 feet ] wide, placed in two lanes, with a longitudinal cold joint, and
shall be of the same depth specified for the construction of the course which it represents. A cold joint is
an exposed construction joint at least 4 hours old or whose mat has cooled to less than 160 °F. The
underlying grade or pavement structure upon which the test section is to be constructed shall be the
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same as the remainder of the course represented by the test section. The equipment used in construction
of the test section shall be the same type and weight to be used on the remainder of the course
represented by the test section.

The test section shall be evaluated for acceptance as a single lot in accordance with the acceptance
criteria in paragraph 403-5.1 and 403-6.3. The test section shall be divided into equal sublots. As a
minimum the test section shall consist of 3 sublots.

The test section shall be considered acceptable if the average mat density of the test section cores is
greater than or equal to 98 percent and the average joint density of the test section cores is greater than
or equal to 95 percent. If the initial test section should prove to be unacceptable, the necessary
adjustments to the job mix formula, plant operation, placing procedures, and/or rolling procedures shall be
made. A second test section shall then be placed. If the second test section also does not meet
specification requirements, both sections shall be removed at the Contractor's expense. Additional test
sections, as required, shall be constructed and evaluated for conformance to the specifications. Any
additional sections that are not acceptable shall be removed at the Contractor’'s expense. Full production
shall not begin until an acceptable section has been constructed and accepted in writing by the Engineer.
Once an acceptable test section has been placed, payment for the initial test section and the section that
meets specification requirements shall be made in accordance with paragraph 403-8.1.

Job mix control testing shall be performed by the Contractor at the start of plant production and in
conjunction with the calibration of the plant for the job mix formula. If the aggregates produced by the
plant do not satisfy the gradation requirements or produce a mix that meets the JMF, it will be necessary
to reevaluate and redesign the mix using plant-produced aggregates. Specimens shall be prepared and
the optimum bitumen content determined in the same manner as for the original design tests.

403-3.5 JOB MIX (JMF) FORMULA LABORATORY. The Contractor’s laboratory used to develop the job
mix formula (JMF) shall meet the requirements of ASTM D 3666. The laboratory accreditation must be
current and listed on the accrediting authority’s website. All test methods required for developing the IMF
must be listed on the lab accreditation. A copy of the laboratory’s current accreditation and accredited test
methods shall be submitted to the Engineer prior to start of construction.

403-3.6 PAVING PLAN. The Contractor shall submit a Paving Plan prior to the start of paving
operations. The Paving Plan shall clearly indicate paving lanes, paving lane width, length of pulls
(stations of starts and stops) and direction of pulls. The Contractor shall not start paving until the
Engineer has reviewed the plan.

The Contractor shall select his paving distance each day in accordance with the provisions of this
specification to allow for the entire width of the runway, taxiway or apron to be paved. The Contractor
shall match up each lane so that a single transverse joint is made at the end of each day’s installation.

403-3.7 SUBMITTALS AND CERTIFICATIONS. Submittals of “Shop and Setting Drawings,” “Working
Drawings,” Catalogue Data” and “Certifications” for review shall be submitted in accordance with
appropriate sections of the General Provisions and Special Conditions. Submittals and Certifications
required are as follows:

Certification and test results showing that Coarse Aggregate meets the requirements specified.

Certification and test results showing that Fine Aggregate meets the requirements specified.

Certification that filler meets the requirements specified.

Certification that bituminous material meets the requirements specified.
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Job Mix Formula in accordance with the FAA’'s ERLPM for each bituminous mix developed.

Contractor’s Quality Control Plan.

Certification that the batch plant meets the State DOT Standard Specification requirements.

Certification that the plant testing laboratory meets the requirements specified.

Paving Plan showing widths of paving lanes, direction of pulls and length of pulls.
CONSTRUCTION METHODS

403-4.1 WEATHER LIMITATIONS. The bituminous mixture shall not be placed upon a wet surface or

when the surface temperature of the underlying course is less than specified in Table 4. The temperature

requirements may be waived by the Engineer, if requested; however, all other requirements including

compaction shall be met.

Table 4. Base Temperature Limitations

Mat Thickness I?De;sge. [T:emperature (MinDir:gu.rrcl:)
3in. (7.5 cm) or greater 40 4
Greater than 1 |n (2.5cm) 45 7
but less than 3 in. (7.5 cm)
1lin. (2.5 cm) or less 50 10

403-4.2 BITUMINOUS MIXING PLANT. Plants used for the preparation of bituminous mixtures shall
conform to the requirements of ASTM D 995 with the following changes:

a. Requirements for all plants include:

(1) Truck Scales. The bituminous mixture shall be weighed on approved scales furnished by the
Contractor, or on certified public scales at the Contractor's expense. Scales shall be inspected and
sealed as often as the Engineer deems necessary to assure their accuracy. Scales shall conform to the
requirements of the General Provisions, Section 90-01.

In lieu of scales, and as approved by the Engineer, asphalt mixture weights may be determined by
the use of an electronic weighing system equipped with an automatic printer that weighs the total paving
mixture. Contractor must furnish calibration certification of the weighing system prior to mix production
and as often thereafter as requested by the Engineer.

(2) Testing Facilities. The Contractor shall provide laboratory facilities at the plant for the use of the
Engineer’s acceptance testing and the Contractor’s quality control testing. The Engineer will always have
priority in the use of the laboratory. The lab shall have sufficient space and equipment so that both testing
representatives (Engineer's and Contractor’s) can operate efficiently. The lab shall also meet the
requirements of ASTM D 3666. The plant testing laboratory shall have a floor space area of not less than
150 sq ft, with a ceiling height of not less than 7-%% feet. The laboratory shall be weather tight, sufficiently
heated in cold weather, air-conditioned in hot weather to maintain temperatures for testing purposes of 70
°F +/- 5 °F. The plant testing laboratory shall be located on the plant site to provide an unobstructed view,
from one of its windows, of the trucks being loaded with the plant mix materials.
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Laboratory facilities shall be kept clean, and all equipment shall be maintained in proper working
condition. The Engineer shall be permitted unrestricted access to inspect the Contractor’s laboratory
facility and witness quality control activities. The Engineer will advise the Contractor in writing of any
noted deficiencies concerning the laboratory facility, equipment, supplies, or testing personnel and
procedures. When the deficiencies are serious enough to be adversely affecting the test results, the
incorporation of the materials into the work shall be suspended immediately and will not be permitted to
resume until the deficiencies are satisfactorily corrected.

As a minimum, the plant testing laboratory shall have:

a. Adequate artificial lighting

b. Electrical outlets sufficient in number and capacity for operating the required testing equipment
and drying samples

c. Fire extinguishers (2), Underwriter’s Laboratories approved
d. Work benches for testing, minimum 2-%2 feet by 10 feet

e. Desk with 2 chairs

f. Sanitary facilities convenient to testing laboratory

g. Exhaust fan to outside air, minimum 12 in blade diameter

h. A direct telephone line and telephone including a FAX machine operating 24 hours per day,
seven days per week

i. File cabinet with lock for Engineer
j- Sink with running water, attached drain board and drain capable of handling separate material
k. Metal stand for holding washing sieves

I. Two element hot plate or other comparable heating device, with dial type thermostatic controls
for drying aggregates

m. Mechanical shaker and appropriate sieves (listed in JMF, Table 3) meeting the requirements
of ASTM E-11 for determining the gradation of coarse and fine aggregates in accordance with ASTM C
136

n. Marshall testing equipment meeting ASTM D 6926, ASTM D 6927, or ASTM D 5581 as
necessary, automatic compaction equipment capable of compacting three specimens at once and other
apparatus as specified in ASTM C 127, D 2172, D 2726, and D 2041

0. Oven, thermostatically controlled, inside minimum 1 cubic foot
p. Two volumetric specific gravity flasks, 500 CC
g. Other necessary hand tools required for sampling and testing

r. Library containing contract specifications, latest ASTM volumes 4.01, 4.02,4.03 and 4.09,
AASHTO standard specification parts | and I, and Asphalt Institute Publication MS-2

s. Equipment for Theoretical Specific Gravity testing including a 4,000 cc pycnometer, vacuum
pump capable of maintaining 30 ml mercury pressure and a balance, 16-20 km with accuracy of 0.5
grams

t. Extraction equipment, centrifuge and reflux types and Rotoflex equipment
u. A masonry saw with diamond blade for trimming pavement cores and samples

v. Telephone

City of San Antonio P-403-8 TECHNICAL SPECIFICATIONS
San Antonio International Airport July 25, 2014
GA FIS Taxiway & Apron Improvements REVISION O



FAA/10F NC

Approval of the plant and testing laboratory by the Engineer requires all facilities and equipment to be
in good working order during production, sampling and testing. Failure to provide the specified facilities
shall be sufficient cause for disapproving bituminous plant operations.

The Owner shall have access to the lab and at the plant whenever Contractor is producing asphalt for
the project.

(3) Inspection of Plant. The Engineer, or Engineer’s authorized representative, shall have access, at
all times, to all areas of the plant for checking adequacy of equipment; inspecting operation of the plant:
verifying weights, proportions, and material properties; and checking the temperatures maintained in the
preparation of the mixtures.

(4) Storage Bins and Surge Bins. Use of surge bins or storage bins for temporary storage of hot
bituminous mixtures will be permitted as follows:

a. The bituminous mixture may be stored in surge bins for a period of time not to exceed 3 hours.

b. The bituminous mixture may be stored in insulated storage bins for a period of time not to
exceed 24 hours.

The bins shall be such that mix drawn from them meets the same requirements as mix loaded directly
into trucks.

If the Engineer determines that there is an excessive amount of heat loss, segregation or oxidation of
the mixture due to temporary storage, no temporary storage will be allowed.

403-4.3 HAULING EQUIPMENT. Trucks used for hauling bituminous mixtures shall have tight, clean, and
smooth metal beds. To prevent the mixture from adhering to them, the truck beds shall be lightly coated
with a minimum amount of an approved asphalt release agent. Petroleum products shall not be used for
coating truck beds. Each truck shall have a suitable cover to protect the mixture from adverse weather.
When necessary, to ensure that the mixture will be delivered to the site at the specified temperature, truck
beds shall be insulated or heated and covers shall be securely fastened.

403-4.4 BITUMINOUS PAVERS. Bituminous pavers shall be self-propelled with an activated heated
screed, capable of spreading and finishing courses of bituminous plant mix material that will meet the
specified thickness, smoothness, and grade. The paver shall have sufficient power to propel itself and the
hauling equipment without adversely affecting the finished surface. The paver shall be capable of
operating at forward speeds consistent with satisfactory laying of the mixture.

The paver shall have a receiving hopper of sufficient capacity to permit a uniform spreading operation.
The hopper shall be equipped with a distribution system to place the mixture uniformly in front of the
screed without segregation. The screed shall effectively produce a finished surface of the required
evenness and texture without tearing, shoving, or gouging the mixture.

The Contractor shall provide a bituminous paver capable of paving 25-foot wide paving lanes. Additional
screed sections shall be provided with heating units and vibratory screed extensions. If the Contractor
cannot provide a 25-foot wide paving machine, he shall provide a minimum of two (2) 12-1/2-foot paving
machines able to pave dual contiguous lanes at the same time.

Automatic transverse and longitudinal grade screed control devices are required. On pavers with a
screed width greater than 17-feet, controls that operate from references on both sides of the paver shall
be provided.

The paver shall be equipped with a control system capable of automatically maintaining the specified
screed elevation. The control system shall be automatically actuated from either a reference line and/or
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through a system of mechanical sensors or sensor-directed mechanisms or devices that will maintain the
paver screed at a predetermined transverse slope and at the proper elevation to obtain the required
surface. The transverse slope controller shall be capable of maintaining the screed at the desired slope
within plus or minus 0.1 percent.

The controls shall be capable of working in conjunction with any of the following attachments:

a. Ski-type device of not less than 30 feet (9.14 m) in length
b. Taut stringline (wire) set to grade

c. Short ski or shoe

d. Laser control

If, during construction, it is found that the spreading and finishing equipment in use leaves tracks or
indented areas, or produces other blemishes in the pavement and/or base course that are not
satisfactorily corrected by the scheduled operations, the use of such equipment shall be discontinued and
satisfactory equipment shall be provided by the Contractor.

403-4.5 ROLLERS. Rollers of the vibratory, steel wheel, and pneumatic-tired type shall be used. They
shall be in good condition, capable of operating at slow speeds to avoid displacement of the bituminous
mixture. The number, type, and weight of rollers shall be sufficient to compact the mixture to the required
density while it is still in a workable condition. A vibrating roller will be required for compaction on cold
joints on hot or fresh joints.

All rollers shall be specifically designed and suitable for compacting hot mix bituminous concrete and
shall be properly used. Rollers that impair the stability of any layer of a pavement structure or underlying
soils shall not be used. Depressions in pavement surfaces caused by rollers shall be repaired by the
Contractor at its own expense.

The use of equipment that causes crushing of the aggregate will not be permitted.

a. Nuclear Densometer. The Contractor shall have on site a nuclear densometer during all paving
operations in order to assist in the determination of the optimum rolling pattern, type of roller and
frequencies, as well as to monitor the effect of the rolling operations during production paving. The
Contractor shall also supply a qualified technician during all paving operations to calibrate the nuclear
densometer and obtain accurate density readings for all new bituminous concrete. These densities shall
be supplied to the Engineer upon request at any time during construction. No separate payment will be
made for supplying the density gauge and technician. Refer to Section 120 of the General Provisions.

403-4.6 PREPARATION OF BITUMINOUS MATERIAL. The bituminous material shall be heated in a
manner that will avoid local overheating and provide a continuous supply of the bituminous material to the
mixer at a uniform temperature. The temperature of the bituminous material delivered to the mixer shall
be sufficient to provide a suitable viscosity for adequate coating of the aggregate particles, but shall not
exceed 325 °F (160 °C), unless otherwise required by the manufacturer.

403-4.7 PREPARATION OF MINERAL AGGREGATE. The aggregate for the mixture shall be heated
and dried prior to introduction into the mixer. The maximum temperature and rate of heating shall be such
that no damage occurs to the aggregates. The temperature of the aggregate and mineral filler shall not
exceed 350 °F (175 °C) when the asphalt is added. Particular care shall be taken that aggregates high in
calcium or magnesium content are not damaged by overheating. The temperature shall not be lower than
is required to obtain complete coating and uniform distribution on the aggregate particles and to provide a
mixture of satisfactory workability.

403-4.8 PREPARATION OF BITUMINOUS MIXTURE. The aggregates and the bituminous material shall
be weighed or metered and introduced into the mixer in the amount specified by the job mix formula.
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The combined materials shall be mixed until the aggregate obtains a uniform coating of bitumen and is
thoroughly distributed throughout the mixture. Wet mixing time shall be the shortest time that will produce
a satisfactory mixture, but not less than 25 seconds for batch plants. The wet mixing time for all plants
shall be established by the Contractor, based on the procedure for determining the percentage of coated
particles described in ASTM D 2489, for each individual plant and for each type of aggregate used. The
wet mixing time will be set to achieve 95 percent of coated particles. For continuous mix plants, the
minimum mixing time shall be determined by dividing the weight of its contents at operating level by the
weight of the mixture delivered per second by the mixer. The moisture content of all bituminous mixtures
upon discharge shall not exceed 0.5 percent.

403-4.9 PREPARATION OF THE UNDERLYING SURFACE. Immediately before placing the bituminous
mixture, the underlying course shall be cleaned of all dust and debris. A prime coat or tack coat shall be
applied in accordance with Item P-602 or P-603, if shown on the plans.

403-4.10 LAYDOWN PLAN, TRANSPORTING, PLACING, AND FINISHING. Prior to the placement of
the bituminous mixture, the Contractor shall prepare a laydown plan for approval by the Engineer. This is
to minimize the number of cold joints in the pavement. The laydown plan shall include the sequence of
paving laydown by stations, width of lanes, temporary ramp locations, and laydown temperature. The
laydown plan shall also include estimated time of completion for each portion of the work (that is, milling,
paving, rolling, cooling, etc.). Modifications to the laydown plan shall be approved by the Engineer.

The bituminous mixture shall be transported from the mixing plant to the site in vehicles conforming to the
requirements of paragraph 403-4.3. Deliveries shall be scheduled so that placing and compacting of
mixture is uniform with minimum stopping and starting of the paver. Hauling over freshly placed material
shall not be permitted until the material has been compacted, as specified, and allowed to cool to
atmospheric temperature.

[The Contractor may elect to use a material transfer vehicle to deliver mix to the paver.]

Paving during nighttime construction shall require the following:
a. All paving machines, rollers, distribution trucks and other vehicles required by the Contractor for his
operations shall be equipped with artificial illumination sufficient to safely complete the work.

b. Minimum illumination level shall be twenty (20) horizontal foot candles and maintained in the
following areas:

(1) An area of 30 feet wide by 30 feet long immediately behind the paving machines during the
operations of the machines.

(2) An area 15 feet wide by 30 feet long immediately in front and back of all rolling equipment,
during operation of the equipment.

(3) An area 15 feet wide by 15 feet long at any point where an area is being tack coated prior to
the placement of pavement.

c. As partial fulfillment of the above requirements, the Contractor shall furnish and use, complete
artificial lighting units with a minimum capacity of 3,000 watt electric beam lights, affixed to all equipment
in such a way to direct illumination on the area under construction.

d. In addition, the Contractor shall furnish [ ] portable floodlight units similar or equal to [ ].
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The initial placement and compaction of the mixture shall occur at a temperature suitable for obtaining
density, surface smoothness, and other specified requirements but not less than 250 °F (121 °C). Placing
of the mixture shall be continuous at a desired rate of 100 tons per hour, unless otherwise approved by
the Engineer.

The first pass shall be made using a taut stringline on both sides of the paver. Subsequent passes shall
be made using a short ski or shoe on the previously placed lane and taut stringline on the other side. The
stringline shall be mounted on sensor brackets every 25-feet on straight sections and laid out in cords
along curves. Cord length will be dependent on the radius of the curve. The shorter radius curves shall
have closer spacing of sensor brackets. The stringline shall extend onto the existing pavement, or the
previous mat, at least 50-feet prior to pullout, so that the paver runs on automation.

Setting grade stakes and taut stringline includes establishing all of the conditions necessary for the
stringline to adequately serve for grade referencing. The factors include but are not limited to:

a. Setting grades away from the mat edge an additional distance to compensate for the extended
distance of the wire from the stake.

b. Setting the stringline at an established height, or relative height above finished grade.
c. Stringline shall be anchored at both ends of the wire to reduce sagging.

d. Additional anchors shall be used along curved sections to assist in keeping the stringline attached
to the crossarm of the grade stake.

e. Stringline shall be set as low as practical to help avoid disturbance by workers.

Edges of existing bituminous pavement abutting the new work shall be saw cut and carefully removed as
shown on the drawings and painted with bituminous tack coat before new material is placed against it.
Upon arrival, the mixture shall be placed to the full width by a bituminous paver. It shall be struck off in a
uniform layer of such depth that, when the work is completed, it shall have the required thickness and
conform to the grade and contour indicated. The speed of the paver shall be regulated to eliminate pulling
and tearing of the bituminous mat. Unless otherwise permitted, placement of the mixture shall begin along
the centerline of a crowned section or on the high side of areas with a one-way slope. The mixture shall
be placed in consecutive adjacent strips having a minimum width of [12’ ] except where edge lanes
require less width to complete the area. Additional screed sections shall not be attached to widen paver to
meet the minimum lane width requirements specified above unless additional auger sections are added to
match. The longitudinal joint in one course shall offset the longitudinal joint in the course immediately
below by at least 1 ft (30 cm); however, the joint in the surface top course shall be at the centerline of
crowned pavements. Transverse joints in one course shall be offset by at least 10 feet (3 m) from
transverse joints in the previous course.

I be ot . 10 feet (3.m).

On areas where irregularities or unavoidable obstacles make the use of mechanical spreading and
finishing equipment impractical, the mixture may be spread and luted by hand tools. Areas of segregation
in the course, as determined by the Engineer, shall be removed and replaced at the Contractor’s
expense. The area shall be removed by saw cutting and milling a minimum of 2 in deep. The area to be
removed and replaced shall be a minimum width of the paver and a minimum of 10 feet long.

No course shall be placed on top of a previous placed course until the lower course has cooled to
ambient temperature and acceptable test results have been achieved.

The Contractor shall be required to utilize Material Transfer Vehicles (MTV) to supply the asphalt mix to
the paving machines. This will allow the pavers to be operated almost continuously without stopping
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between truckloads of mix. The Contractor shall ensure the MTV equipment meets the following
requirements:

a. Has a truck unloading system which receives mixture from the hauling equipment and
independently delivers mixtures from the hauling equipment to the paving equipment.

b. Has mixture remixing capability by either a storage bin in the MTV with a minimum capacity of 14
tons of mixture and a remixing system in the bottom of the MTV storage bin, or a dual pug mill system
located in the paver hopper insert with two full length transversely mounted paddle mixers to continuously
blend the mixture as it discharges to a conveyor system.

c. Provides to the paver(s) a homogeneous, non-segregated mixture of uniform temperature with no
more than 20 degrees F difference between the highest and lowest temperatures when measured
transversely across the width of the mat in a straight line at a distance of one foot to three feet from the
screed while the paver is operating.

403-4.11 COMPACTION OF MIXTURE. After placing, the mixture shall be thoroughly and uniformly
compacted by power rollers. The surface shall be compacted as soon as possible when the mixture has
attained sufficient stability so that the rolling does not cause undue displacement, cracking or shoving.
The sequence of rolling operations and the type of rollers used shall be at the discretion of the Contractor.
The speed of the roller shall, at all times, be sufficiently slow to avoid displacement of the hot mixture and
be effective in compaction. Any displacement occurring as a result of reversing the direction of the roller,
or from any other cause, shall be corrected at once.

Sufficient rollers shall be furnished to handle the output of the plant. Rolling shall continue until the
surface is of uniform texture, true to grade and cross section, and the required field density is obtained.

To prevent adhesion of the mixture to the roller, the wheels shall be equipped with a scraper and kept
properly moistened using a water soluble asphalt release agent approved by the engineer.

In areas not accessible to the roller, the mixture shall be thoroughly compacted with approved power
driven tampers. Tampers shall weigh not less than 275 pounds, have a tamping plate width not less than
15 in, be rated at not less than 4,200 vibrations per minute, and be suitably equipped with a standard
tamping plate wetting device.

Any mixture that becomes loose and broken, mixed with dirt, contains check-cracking, or in any way
defective shall be removed and replaced with fresh hot mixture and immediately compacted to conform to
the surrounding area. This work shall be done at the Contractor's expense. Skin patching shall not be
allowed.

403-4.12 JOINTS. The formation of all joints shall be made in such a manner as to ensure a continuous
bond between the courses and obtain the required density. All joints shall have the same texture as other
sections of the course and meet the requirements for smoothness and grade.

The roller shall not pass over the unprotected end of the freshly laid mixture except when necessary to
form a transverse joint. When necessary to form a transverse joint, it shall be made by means of placing a
bulkhead or by tapering the course. The tapered edge shall be cut back to its full depth and width on a
straight line to expose a vertical face prior to placing the adjacent lane. In both methods, all contact
surfaces shall be given a tack coat of bituminous material before placing any fresh mixture against the
joint.

On longitudinal joints, the Contractor shall not pave a distance to exceed ten times the ambient
temperature, or a distance as directed by the Engineer. Longitudinal joints which are allowed to cool
below 150 degrees F, are irregular, damaged, uncompacted or otherwise defective, shall be cut back a
minimum of 6-inches by a method approved by the Engineer to form a vertical face. Tack shall be
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applied to the joint prior to the placement of the adjacent lane. Material removed to facilitate construction
of longitudinal joints shall be deducted from the total daily tonnage.

The Contractor shall select his paving distance each day in accordance with the provisions of this
specification to allow for the entire width of the runway or taxiway to be paved. The Contractor shall
match up each lane so that a single transverse joint is made at the end of each day’s installation.

Upon completion of paving operations, all transverse paving joints and all joints between existing
pavement and new pavement shall be sawed and sealed in accordance with the plans and as directed by
the Engineer. In addition, the Contractor shall saw cut using a walk behind saw (at least 9 HP) and seal
new joints in the final surface, at locations shown on the plans. Joint sealing shall be performed in
accordance with Item P-605, Joint Sealing Filler. The transverse joints in both lifts of surface course shall
align vertically and horizontally to provide a single joint line perpendicular to the centerline of the runway.

Longitudinal joints which are irregular, damaged, uncompacted, or otherwise defective [or which have
been left exposed for more than 4 hours, or whose surface temperature has cooled to less than 160° F]
shall be cut back [specify cutback] to expose a clean, sound surface for the full depth of the course. All
contact surfaces shall be cleaned and dry and given a tack coat of bituminous material prior to placing
any fresh mixture against the joint. The cost of this work and tack coat shall be considered incidental to
the cost of the bituminous course.

401-4.13 SHAPING EDGES. While the surface is being compacted and finished, the Contractor shall
carefully trim the outside edges of the pavement to the proper alignment. Edges so formed shall be
beveled while still hot with the back of a rake or a smoothing iron and thoroughly compacted by tampers
or by other satisfactory methods, providing a neat, smooth and straight edge.

MATERIAL ACCEPTANCE

403-5.1 ACCEPTANCE SAMPLING AND TESTING. Unless otherwise specified, all acceptance
sampling and testing necessary to determine conformance with the requirements specified in this section
will be performed by the Engineer at no cost to the Contractor. Testing organizations performing these
tests shall meet the requirements of ASTM D 3666. The laboratory accreditation must be current and
listed on the accrediting authority’s website. All test methods required for acceptance sampling and
testing must be listed on the lab accreditation. A copy of the laboratory’s current accreditation and
accredited test methods shall be submitted to the Engineer prior to start of construction. All equipment in
Contractor furnished laboratories shall be calibrated by an independent testing organization prior to the
start of operations.

a. Field Placed Material. Material placed in the field shall be tested for mat and joint density on a lot
basis. A lot will consist of:

e One day or shift’'s production not to exceed 2,000 tons (1,814 t), or

e A half day or shift’'s production where a day’s production is expected to consist of
between 2,000 and 4,000 tons (1,814 and 3,628 t), or similar subdivisions for tonnages
over 4,000 tons (3,628 t).

Where more than one plant is simultaneously producing material for the job, the lot sizes shall apply
separately for each plant.

(1) Mat Density. The lot shall be divided into four equal sublots. One core of finished, compacted
materials shall be taken by the Contractor from each sublot. Core locations will be determined by the
Engineer on a random basis in accordance with procedures contained in ASTM D 3665. Cores shall not
be taken closer than 1 ft from a transverse or longitudinal joint.
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(2) Joint Density. The lot shall be divided into four equal sublots. One core of finished,
compacted materials shall be taken by the Contractor from each sublot. Core locations will be determined
by the Engineer on a random basis in accordance with procedures contained in ASTM D 3665. Edge of
cores will be taken within 6 in of the joint of the same lot material but not directly on the joint.

(3) Sampling. Samples shall be neatly cut with a core drill. The cutting edge of the core drill bit
shall be of hardened steel or other suitable material with diamond chips embedded in the metal cutting
edge. The minimum diameter of the sample shall be 5 in. Samples that are clearly defective, as a result of
sampling, shall be discarded and another sample taken. The Contractor shall furnish all tools, labor, and
materials for cutting samples, cleaning, and filling the cored pavement. Cored pavement shall be cleaned
and core holes shall be filled in a manner acceptable to the Engineer and within one day after sampling.

(4) Testing. The bulk specific gravity of each cored sample will be measured by the Engineer in
accordance with ASTM D 2726 or ASTM D 1188, whichever is applicable. The percent compaction
(density) of each sample will be determined by dividing the bulk specific gravity of each sublot sample by
the average bulk specific gravity of all laboratory prepared specimens for the lot, as determined as
follows:

(a) Sufficient material for preparation of test specimens for all testing will be sampled by the
Engineer on a random basis, in accordance with the procedures contained in ASTM D 3665. One set of
laboratory compacted specimens will be prepared for each sublot in accordance with ASTM D 6926, at
the number of blows required by paragraph 403-3.2, Table 1. Each set of laboratory compacted
specimens will consist of three test portions prepared from the same sample increment. The sample of
bituminous mixture may be put in a covered metal tin and placed in an oven for not less than 30 minutes
or more than 60 minutes to stabilize to compaction temperature. The compaction temperature of the
specimens shall be as specified in the job mix formula.

(b) The bulk specific gravity of each test specimen shall be measured by the Engineer in
accordance with ASTM D 2726 using the procedure for laboratory-prepared thoroughly dry specimens, or
ASTM D 1188, whichever is applicable, for use in computing pavement density.

(c) The bulk specific gravity used to determine the joint density at joints formed between
different lots shall be the lowest of the bulk specific gravity values from the two different lots.

(5) Acceptance. Acceptance of field placed material for mat and joint density will be determined
by the Engineer in accordance with the requirements of paragraph 403-5.2b.

d&- b. Partial Lots - Field Placed Material. When operational conditions cause a lot to be terminated
before the specified number of tests have been made for the lot, or when the Contractor and Engineer
agree in writing to allow overages or other minor tonnage placements to be considered as partial lots, the
following procedure will be used to adjust the lot size and the number of tests for the lot.

The last batch produced where production is halted will be sampled, and its properties shall be
considered as representative of the particular sublot from which it was taken. In addition, an agreed to
minor placement will be sampled, and its properties shall be considered as representative of the particular
sublot from which it was taken. Where three sublots are produced, they shall constitute a lot. Where one
or two sublots are produced, they shall be incorporated into the next lot, and the total number of sublots
shall be used in the acceptance plan calculation, that is, n =5 or n = 6, for example. Partial lots at the end
of asphalt production on the project shall be included with the previous lot.

403-5.2 ACCEPTANCE CRITERIA.
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a. General. Acceptance will be based on the following characteristics of the bituminous mixture and
completed pavement and test results:

(1) Mat density
(2) Joint density
(3) Thickness
(4) Smoothness
(5) Grade

Mat density will be evaluated for acceptance in accordance with paragraph 403-5.2b(1). Joint density
will be evaluated for acceptance in accordance with paragraph 403-5.2b(2).

Thickness will be evaluated by the Engineer for compliance in accordance with paragraph 403-
5.2b(3). Acceptance for smoothness will be based on the criteria contained in paragraph 403-5.2b(4).
Acceptance for grade will be based on the criteria contained in paragraph 403-5.2b(5).

The Engineer may at any time, notwithstanding previous plant acceptance, reject and require the
Contractor to dispose of any batch of bituminous mixture which is rendered unfit for use due to
contamination, segregation, incomplete coating of aggregate, or improper mix temperature. Such
rejection may be based on only visual inspection or temperature measurements. In the event of such
rejection, the Contractor may take a representative sample of the rejected material in the presence of the
Engineer, and if it can be demonstrated in the laboratory, in the presence of the Engineer, that such
material was erroneously rejected, payment will be made for the material at the contract unit price.

b. Acceptance Criteria.

(1) Mat Density. Acceptance of each lot of plant produced material for mat density shall be based
on the average of all of the densities taken from the sublots. If the average mat density of the lot so
established equals or exceeds 96 percent, the lot shall be acceptable. If the average mat density of the lot
is below 96 percent, the lot shall be removed and replaced at the Contractor’s expense.

(2) Joint Density. Acceptance of each lot of plant produced material for joint density shall be
based on the average of all of the joint densities taken from the sublots. If the average joint density of the
lot so established equals or exceeds 94 percent, the lot shall be acceptable. If the average joint density of
the lot is less than 94 percent, the Contractor shall stop production and evaluate the method of
compacting joints. Production may resume once the reason for poor compaction has been determined
and appropriate measures have been taken to ensure proper compaction.

(3) Thickness. Thickness of each course shall be evaluated by the Engineer for compliance to
the requirements shown on the plans. Measurements of thickness shall be made by the Engineer using
the cores extracted for each sublot for density measurement. The maximum allowable deficiency at any
point shall not be more than ¥ in less than the thickness indicated for the lift. Average thickness of lift, or
combined lifts, shall not be less than the indicated thickness. Where thickness deficiency exceeds the
specified tolerances, the lot or sublot shall be corrected by the Contractor at his expense by removing the
deficient area and replacing with new pavement. The Contractor, at his expense, may take additional
cores as approved by the Engineer to circumscribe the deficient area.

(4) Smoothness. The final surface shall be free from roller marks. The finished surfaces of each
course of the pavement, except the finished surface of the final surface course, shall not vary more than
% in when evaluated with a 16 ft straightedge. The finished surface of the final surface course shall not
vary more than % in when evaluated with a 16 ft straightedge. The lot size shall be [ ] square yards (sq
m). Smoothness measurements shall be made at 50 ft intervals and as determined by the Engineer. In
the longitudinal direction, a smoothness reading shall be made at the center of each paving lane. In the
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transverse direction, smoothness readings shall be made continuously across the full width of the
pavement. However, transverse smoothness readings shall not be made across designed grade
changes. At warped transition areas, straightedge position shall be adjusted to measure surface
smoothness and not design grade transitions. When more than 15 percent of all measurements within a
lot exceed the specified tolerance, the Contractor shall remove the deficient area to the depth of the
course of pavement and replace with new material. Skin patching shall not be permitted. Isolated high
points may be ground off providing the course thickness complies with the thickness specified on the
plans. High point grinding will be limited to 15 sqg yd. Areas in excess of 15 sq yd will require removal and
replacement of the course in accordance with the limitations noted above.

(5) Grade. The finished surface of the pavement shall not vary from the gradeline elevations and
cross sections shown on the plans by more than %z in (12.70 mm). The finished grade of each lot will be
determined by running levels at intervals of 50 feet (15.2 m) or less longitudinally and all breaks in grade
transversely (not to exceed 50 feet) to determine the elevation of the completed pavement. The
Contractor shall pay the cost of surveying of the level runs that shall be performed by a licensed surveyor.
The documentation, stamped and signed by a licensed surveyor, shall be provided by the Contractor to
the Engineer. The lot size shall be [ ] square yards (square meters). When more than 15 percent of all the
measurements within a lot are outside the specified tolerance, or if any one shot within the lot deviates ¥
in or more from planned grade, the Contractor shall remove the deficient area to the depth of the final
course of pavement and replace with new material. Skin patching shall not be permitted. Isolated high
points may be ground off providing the course thickness complies with the thickness specified on the
plans. High point grinding will be limited to 15 sq yd. The surface of the ground pavement shall have a
texture consisting of grooves between 0.090 and 0.130 in wide. The peaks and ridges shall be
approximately 1/32 in higher than the bottom of the grooves. The pavement shall be left in a clean
condition. The removal of all of the slurry resulting from the grinding operation shall be continuous. The
grinding operation should be controlled so the residue from the operation does not flow across other
lanes of pavement. Areas in excess of 15 sq yd will require removal and replacement of the pavement in
accordance with the limitations noted above.

c. Density Outliers. If the tests within a lot include a very large or a very small value that appears to
be outside the normal limits of variation, check for an outlier in accordance with ASTM E 178, at a
significance level of 5 percent, to determine if this value should be discarded.

403-5.3 RESAMPLING PAVEMENT FOR MAT DENSITY.

a. General. Resampling of a lot of pavement will only be allowed for mat density and then, only if the
Contractor requests same in writing, within 48 hours after receiving the written test results from the
Engineer. A retest will consist of all the sampling and testing procedures contained in paragraphs 403-
5.1b(1). Only one resampling per lot will be permitted.

(1) A redefined mat density shall be calculated for the resampled lot. The number of tests used to
calculate the redefined mat density shall include the initial tests made for that lot plus the retests.

(2) The cost for resampling and retesting shall be borne by the Contractor.

b. Payment for Resampled Lots. The redefined mat density for a resampled lot shall be used to
evaluate the acceptance of that lot in accordance with Paragraph 403-5.2.

403-5.4 LEVELING COURSE. Any course used for truing and leveling shall meet the requirements of
paragraph 403-3.2, but shall not be subject to the density requirements of paragraph 403-5.1. The
leveling course shall be compacted with the same effort used to achieve density of the test section. The
truing and leveling course shall not exceed a nominal thickness of 1-% in (37.5 mm). The leveling course
is the first variable thickness lift of an overlay placed prior to subsequent courses.]
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CONTRACTOR QUALITY CONTROL

403-6.1 GENERAL. The Contractor shall perform quality control sampling, testing, and inspection during
all phases of the work and shall perform them at a rate sufficient to ensure that the work conforms to the
contract requirements, and at minimum test frequencies required by paragraph 403-6.3, including but not
limited to:

a. Mix Design
. Aggregate Grading

. Quality of Materials

b
c
d. Stockpile Management
e. Proportioning

f.

Mixing and Transportation
g. Placing and Finishing
h. Joints
i. Compaction

j. Surface smoothness

403-6.2 TESTING LABORATORY. The Contractor shall provide a fully equipped asphalt laboratory
meeting the requirements of paragraph 403-3.5 and 403-4.2a(2) located at the plant or job site. The
Contractor shall provide the Engineer with certification stating that all of the testing equipment to be used
is properly calibrated and will meet the specifications applicable for the specified test procedures. All
costs associated with the testing laboratory shall be included in the unit prices for P-403.8.1a through P-
401-8.1d.

403-6.3 QUALITY CONTROL TESTING. The Contractor shall perform all quality control tests necessary
to control the production and construction processes applicable to these specifications and as set forth in
the approved Quality Control Program. The testing program shall include, but not necessarily be limited
to, tests for the control of asphalt content, aggregate gradation, temperatures, aggregate moisture, field
compaction, and surface smoothness.

a. Asphalt Content. A minimum of two tests shall be performed per lot in accordance with ASTM D
2172 for determination of asphalt content. The weight of ash portion of the test, as described in ASTM D
2172, shall be determined as part of the first test performed at the beginning of plant production; and as
part of every tenth test performed thereafter, for the duration of plant production. The last weight of ash
value obtained shall be used in the calculation of the asphalt content for the mixture. The asphalt content
for the lot will be determined by averaging the test results.

The use of the nuclear method for determining asphalt content in accordance with ASTM D 4125 is
permitted, provided that it is calibrated for the specific mix being used.

b. Gradation. Aggregate gradations shall be determined a minimum of twice per lot from mechanical
analysis of extracted aggregate in accordance with ASTM D 5444 and ASTM C 136 (dry sieve). When
asphalt content is determined by the nuclear method, aggregate gradation shall be determined from hot
bin samples on batch plants, or from the cold feed on drum mix or continuous mix plants, and tested in
accordance with ASTM C 136 (dry sieve) using actual batch weights to determine the combined
aggregate gradation of the mixture.
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c. Moisture Content of Aggregate. The moisture content of aggregate used for production shall be
determined a minimum of once per lot in accordance with ASTM C 566.

d. Moisture Content of Mixture. The moisture content of the mixture shall be determined once per
lot in accordance with ASTM D 1461 [or AASHTO T 110].

e. Temperatures. Temperatures shall be checked, at least four times per lot, at necessary locations
to determine the temperatures of the dryer, the bitumen in the storage tank, the mixture at the plant, and
the mixture at the job site.

f. In-Place Density Monitoring. The Contractor shall conduct any necessary testing to ensure that
the specified density is being achieved. A nuclear gauge may be used to monitor the pavement density in
accordance with ASTM D 2950.

g. Additional Testing. Any additional testing that the Contractor deems necessary to control the
process may be performed at the Contractor’s option.

h. Monitoring. The Engineer reserves the right to monitor any or all of the above testing.

403-6.4 SAMPLING. When directed by the Engineer, the Contractor shall sample and test any material
that appears inconsistent with similar material being sampled, unless such material is voluntarily removed
and replaced or deficiencies corrected by the Contractor. All sampling shall be in accordance with
standard procedures specified.

403-6.5 CONTROL CHARTS. The Contractor shall maintain linear control charts both for individual
measurements and range (that is, difference between highest and lowest measurements) for aggregate
gradation and asphalt content.

Control charts shall be posted in a location satisfactory to the Engineer and shall be kept current. As a
minimum, the control charts shall identify the project number, the contract item number, the test number,
each test parameter, the Action and Suspension Limits applicable to each test parameter, and the
Contractor’s test results. The Contractor shall use the control charts as part of a process control system
for identifying potential problems and assignable causes before they occur. If the Contractor’s projected
data during production indicates a problem and the Contractor is not taking satisfactory corrective action,
the Engineer may suspend production or acceptance of the material.

a. Individual Measurements. Control charts for individual measurements shall be established to
maintain process control within tolerance for aggregate gradation and asphalt content. The control charts
shall use the job mix formula target values as indicators of central tendency for the following test
parameters with associated Action and Suspension Limits:

Control Chart Limits For Individual Measurements
Sieve Action Limit Suspension
Limit
Y2 in (19.0 mm) 0% 0%
Y% in (12.5 mm) +/-6% +/-9%
Y%in (9.5 mm) +/-6% +/-9%
No. 4 (4.75 mm) +/-6% +/-9%
No. 16 (1.18 mm) +/-5% +/-7.5%
No. 50 (0.30 mm) +/-3% +/-4.5%
No. 200 (0.075 mm) +/-2% +/-3%
Asphalt Content +/-0.45% +/-0.70%
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b. Range. Control charts for range shall be established to control process variability for the test
parameters and Suspension Limits listed below. The range shall be computed for each lot as the
difference between the two test results for each control parameter. The Suspension Limits specified
below are based on a sample size of n = 2. Should the Contractor elect to perform more than two tests
per lot, the Suspension Limits shall be adjusted by multiplying the Suspension Limit by 1.18 for n = 3 and
by 1.27 for n = 4.

Control Chart Limits Based On Range
(Based On n = 2)

Sieve Suspension Limit
Y in (12.5 mm) 11 percent
% in (9.5 mm) 11 percent
No. 4 (4.75 mm) 11 percent
No. 16 (1.18 mm) 9 percent
No. 50 (0.30 mm) 6 percent
No. 200 (0.075 mm) 3.5 percent
Asphalt Content 0.8 percent

c. Corrective Action. The Contractor Quality Control Program shall indicate that appropriate action
shall be taken when the process is believed to be out of tolerance. The Plan shall contain sets of rules to
gauge when a process is out of control and detail what action will be taken to bring the process into
control. As a minimum, a process shall be deemed out of control and production stopped and corrective
action taken, if:

(1) One point falls outside the Suspension Limit line for individual measurements or range; or

(2) Two points in a row fall outside the Action Limit line for individual measurements.

403-6.6 QUALITY CONTROL REPORTS. The Contractor shall maintain records and shall submit reports
of quality control activities daily.

METHOD OF MEASUREMENT

403-7.1 MEASUREMENT. Plant mix bituminous concrete pavement shall be measured by the number of
tons (kg) of bituminous mixture used in the accepted work. Recorded batch weights or truck scale weights
will be used to determine the basis for the tonnage.

BASIS OF PAYMENT

403-8.1 PAYMENT. Payment for a lot of bituminous concrete pavement meeting all acceptance criteria
as specified in paragraph 403-5.2 shall be made at the contract unit price per ton (kg) for bituminous
mixture. The price shall be compensation for furnishing all materials, for all preparation, mixing, and
placing of these materials, and for all labor, equipment, tools, and incidentals necessary to complete the
item.

Payment will be made under:

N [ }{Surfacel | | {Binder ling}C
temP-403-8-1a (kg

Item P-403-8.1a Bituminous Surface Course -- Per Ton (kg)
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ASTM C 29

ASTM C 88

ASTM C 117

ASTM C 127

ASTM C 131

ASTM C 136

ASTM C 183

ASTM C 566

ASTM D 75

ASTM D 979

ASTM D 995

ASTM D 1073

ASTM D 1074

ASTM D 1188

ASTM D 1461

ASTM D 2041

ASTM D 2172

ASTM D 2419

ASTM D 2489

ASTM D 2726

TESTING REQUIREMENTS

Bulk Density (“Unit Weight”) and Voids in Aggregate

Soundness of Aggregates by Use of Sodium Sulfate or
Magnesium Sulfate

Materials Finer than 75 pm (No. 200) Sieve in Mineral
Aggregates by Washing

Specific Gravity and Absorption of Coarse Aggregate

Resistance to Degradation of Small Size Coarse Aggregate by
Abrasion and Impact in the Los Angeles Machine

Sieve Analysis of Fine and Coarse Aggregates

Sampling and the Amount of Testing of Hydraulic Cement
Total Evaporable Moisture Content of Aggregate by Drying
Sampling Aggregates

Sampling Bituminous Paving Mixtures

Mixing Plants for Hot-Mixed Hot-Laid Bituminous Paving
Mixtures

Fine Aggregate for Bituminous Paving Mixtures
Compressive Strength of Bituminous Mixtures

Bulk Specific Gravity and Density of Compacted Bituminous
Mixtures Using Paraffin-Coated Specimens

Moisture or Volatile Distillates in Bituminous Paving Mixtures

Theoretical Maximum Specific Gravity and Density of Bituminous
Paving Mixtures

Quantitative Extraction of Bitumen from Bituminous Paving
Mixtures

Sand Equivalent Value of Soils and Fine Aggregate

Estimating Degree of Particle Coating of Bituminous-Aggregate
Mixtures

Bulk Specific Gravity and Density of Non-Absorptive Compacted
Bituminous Mixtures
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ASTM D 2950

ASTM D 3203

ASTM D 3665

ASTM D 3666

ASTM D 4125

ASTM D 4318

ASTM D 4791

ASTM D 4867

ASTM D 5444

ASTM D 5581

ASTM D 6926

ASTM D 6927

ASTM E 11

ASTM E 178

AASHTO T 30

[AASHTO T 110

The Asphalt

Institute’s Manual

No. 2 (MS-2)

ASTM D 242

ASTM D 946

ASTM D 3381

ASTM D 4552

AASHTO MP1

NC

Density of Bituminous Concrete in Place by Nuclear Methods

Percent Air Voids in Compacted Dense and Open Bituminous
Paving Mixtures

Random Sampling of Construction Materials

Minimum Requirements for Agencies Testing and Inspecting
Road and Paving Materials

Asphalt Content of Bituminous Mixtures by the Nuclear Method
Liquid Limit, Plastic Limit, and Plasticity Index of Soils

Flat Particles, Elongated Particles, or Flat and Elongated
Particles in Coarse Aggregate

Effect of Moisture on Asphalt Concrete Paving Mixtures
Mechanical Size Analysis of Extracted Aggregate

Resistance to Plastic Flow of Bituminous Mixtures Using
Marshall Apparatus (6” Diameter Specimen)

Preparation of Bituminous Specimens Using MARSHALL
Apparatus

MARSHALL Stability and Flow of Bituminous Mixtures
Wire-Cloth Sieves for Testing Purposes

Dealing with Outlying Observations

Mechanical Analysis of Extracted Aggregate

Moisture or Volatile Distillates in Bituminous Paving Mixtures]
Mix Design Methods for Asphalt Concrete

MATERIAL REQUIREMENTS

Mineral Filler for Bituminous Paving Mixtures

Penetration Graded Asphalt Cement for Use in Pavement
Construction

Viscosity-Graded Asphalt Cement for Use in Pavement
Construction

Classifying Hot-Mix Recycling Agents

Performance Graded Binder Designation

City of San Antonio

San Antonio International Airport
GA FIS Taxiway & Apron Improvements

P-403-22 TECHNICAL SPECIFICATIONS
July 25, 2014
REVISION 0



FAA/10F NC

END OF ITEM P-403
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ITEM F-162 CHAIN-LINK FENCE

DESCRIPTION

162-1.1 This item shall consist of furnishing and erecting a chain-link fence in accordance with these
specifications and the details shown on the plans and in conformity with the lines and grades shown on
the plans or established by the Engineer.

MATERIALS

162-2.1 FABRIC. [The fabric shall be woven with a 9- gauge [galvanized steel wire] fpehatmi——chiorde
(RS -coated-—steelfaluminum—alioy-[zire-E%aluminum—mischmetal] wire in a 2 in (50 mm) mesh and

162-2.2 BARBED WIRE. Barbed wire shall be 2-strand 12-1/2 gauge [zinc-coated] [alHmHawm-coated)
wire with 4-point barbs and shall conform to the requirements of [ ASTM A 121, CLASS 3, CHAIN LINK
FENCE GRADE ].

162-2.3 POSTS, RAILS AND BRACES. Line posts, rails, and braces shall conform to the requirements of
ASTM F-1043 or ASTM F 1083 as follows.

Galvanized tubular steel pipe shall conform to the requirements of Group IA, (Schedule 40) coatings
conforming to Type A, or Group IC ( High Strength Pipe), External coating Type B, and internal coating
Type B or D.

Roll Formed Steel Shapes ( C-Sections) shall conform to the requirements of Group IIA, and be
galvanized in accordance with the requirements of ASTM F 1043, Type A.

Hot-Rolled Shapes ( H Beams) shall meet the requirements of Group Ill, and be galvanized in
accordance with the requirements of ASTM F 1043, Type A.

Aluminum Pipe shall conform to the requirements of Group IB.
Aluminum Shapes shall conform to the requirements of Group IIB.

Vinyl or polyester coated steel shall conform to the requirements of ASTM F 1043, Paragraph 7.3
Optional Supplemental Color Coating.

Composite posts shall conform to the strength requirements of ASTM F 1043 or ASTM F 1083. The
strength loss of composite posts shall not exceed 10 percent when subjected to 3,600 hours of exposure
to light and water in accordance with ASTM G 23, ASTM G 26, and ASTM G-53.

Posts, rails, and braces furnished for use in conjunction with aluminum alloy fabric shall be aluminum
alloy or composite.

Posts, rails, and braces, with the exception of galvanized steel conforming to F 1043 or ASTM F 1083,
Group 1A, Type A, or aluminum alloy, shall demonstrate the ability to withstand testing in salt spray in
accordance with ASTM B 117 as follows:

External: 1,000 hours with a maximum of 5% red rust.
Internal: 650 hours with a maximum of 5% red rust.
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The dimensions of the posts, rails, and braces shall be in accordance with Tables | through VI of Fed.
Spec. RR-F-191/3.

162-2. 4 GATES. Gate frames shaII consist of [galvanized steel pipe]
and shall conform to the specifications for the same materral
under paragraph 162 2.3. The fabrlc shall be of the same type material as used in the fence.

162-2.5 WIRE TIES AND TENSION WIRES. Wire ties for use in conjunction with a given type of fabric
shall be of the same material and coating weight identified with the fabric type. Tension wire shall be 7-
gauge marcelled steel wire with the same coating as the fabric type and shall conform to ASTM A 824.

All material shall conform to Fed. Spec. RR-F-191/4.

162-6 MISCELLANEOUS FITTINGS AND HARDWARE. Mlscellaneous steel f|tt|ngs and hardware for
use with [zinc-coated] 6
seated] steel fabric shall be of commercral grade steel or better qualrty, wrought or cast as approprrate to
the article, and sufficient in strength to provide a balanced design when used in conjunction with fabric
posts, and wires of the quality specified herein. [All steel frttrngs and hardware shaII be protected wrth
a zrnc coatrng applied in conformance with ASTM A 153] A

Barbed wire support arms shaII
Wlthstand a Ioad of 250 pounds (113 kg) applied vertlcally to the outermost end of the arm.

162-2.7 CONCRETE. Concrete shall be of a commercial grade with a minimum 28-day compressive
strength of 2500 psi (17 240 kPa) meeting the requirements of P-610 Structural Portland Cement
Concrete.

162-2.8 MARKING. Each roll of fabric shall carry a tag showing the kind of base metal (steel, aluminum,
or aluminum alloy number), kind of coating, the gauge of the wire, the length of fencing in the roll, and the
name of the manufacturer. Posts, wire, and other fittings shall be identified as to manufacturer, kind of
base metal (steel, aluminum, or aluminum alloy number), and kind of coating.

162-2.9 POST CAPS. All posts shall have post caps installed on top to prevent moisture from entering
through the top of the post. The post caps shall meet the requirements of paragraph 162-2.6 and shall be
of the size such that when the post cap is installed over the top of the fence top, it will fit securely and not
be loose. The post caps shall have at least the industry standard side depth.

CONSTRUCTION METHODS

162-3.1 CLEARING FENCE LINE. All trees, brush, stumps, logs, and other debris which would interfere
with the proper construction of the fence in the required location shall be removed a minimum width of 2 ft
(61 cm) on each side of the fence centerline before starting fencing operations. The cost of removing and
disposing of the material shall not constitute a pay item and shall be considered incidental to fence
construction.

162-3.2 INSTALLING POSTS. All posts shall be set in concrete at the required dimension and depth and
at the spacing shown on the plans.

The concrete shall be thoroughly compacted around the posts by tamping or vibrating and shall have a
smooth finish slightly higher than the ground and sloped to drain away from the posts. All posts shall be
set plumb and to the required grade and alignment. No materials shall be installed on the posts, nor shall
the posts be disturbed in any manner within 7 days after the individual post footing is completed.

Should rock be encountered at a depth less than the planned footing depth, a hole 2 in (50 mm) larger
than the greatest dimension of the posts shall be drilled to a depth of 12 in (300 mm). After the posts are
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set, the remainder of the drilled hole shall be filled with grout, composed of one part Portland cement and
two parts mortar sand. Any remaining space above the rock shall be filled with concrete in the manner
described above.

In lieu of drilling, the rock may be excavated to the required footing depth. No extra compensation shall
be made for rock excavation.

162-3.3 INSTALLING TOP RAILS. The top rail shall be continuous and shall pass through the post tops.
The coupling used to join the top rail lengths shall allow for expansion.

162-3.4 INSTALLING BRACES. Horizontal brace rails, with diagonal truss rods and turnbuckles, shall be
installed at all terminal posts.

162-3.5 INSTALLING FABRIC. The wire fabric shall be firmly attached to the posts and braced in the
manner shown on the plans. All wire shall be stretched taut and shall be installed to the required
elevations. The fence shall generally follow the contour of the ground, with the bottom of the fence fabric
no less than 1 in (25 mm) or more than 4 in (100 mm) from the ground surface. Grading shall be
performed where necessary to provide a neat appearance.

At locations of small natural swales or drainage ditches and where it is not practical to have the fence
conform to the general contour of the ground surface, longer posts may be used and multiple strands of
barbed wire stretched thereon to span the opening below the fence. The vertical clearance between
strands of barbed wire shall be 6 in (150 mm) or less.

%ﬁ%@%ﬁe@%ﬁg% The ground shall be accompllshed W|th a copper clad rod 8 ft (240 cm) Iong and
a minimum of 5/8 in (15 mm) in diameter driven vertically until the top is 6 in (150 mm) below the ground
surface. A No. 6 solid copper conductor shall be clamped to the rod and to the fence in such a manner
that each element of the fence is grounded. Installation of ground rods shall not constitute a pay item and
shall be considered incidental to fence construction.

METHOD OF MEASUREMENT

162-4.1 Chain-link fence will be measured for payment by the linear foot (meter). Measurement will be
along the top of the fence from center to center of end posts, excluding the length occupied by gate
openings.

Gates will be measured as complete units.

BASIS OF PAYMENT
162-5.1 Payment for chain-link fence will be made at the contract unit price per linear foot (meter).
Payment for driveway or walkway gates will be made at the contract unit price for each gate.
The price shall be full compensation for furnishing all materials, and for all preparation, erection, and
installation of these materials, and for all labor equipment, tools, and incidentals necessary to complete
the item.

Payment will be made under:

Item F-162-5.1 Remove Fence -- Per Linear Foot (meter)
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Item F-162-5.4 Temporary Fence 6’ Chain Link Fence w/3 strands Barbed Wire -- Per Linear
Foot
Item F-162-5.5 Temporary 16’ Vehicluar Gate -- Per Each
MATERIAL REQUIREMENTS
ASTM A 121 Zinc-Coated (Galvanized) Steel Barbed Wire
ASTM A 123 Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel Products
ASTM A 153 Zinc Coating (Hot-Dip) on Iron and Steel Hardware
ASTM A 392 Zinc-Coated Steel Chain-Link Fence Fabric
ASTM A 491 Aluminum-Coated Steel Chain-Link Fence Fabric
ASTM A 572 High-Strength Low-Alloy Columbium-Vanadium Steels of Structural Steel
Quality
ASTM A 653 Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-lron Alloy-
Coated (Galvannealed) by the Hot-Dip Process
ASTM A 824 Metallic-Coated Steel Marcelled Tension Wire for Use With Chain Link
Fence
ASTM A 1011 Steel Sheet and Strip, Hot-Rolled, Carbon, Structural, High-Strength Low-
Alloy and High-Strength Low-Alloy with Improved Formability
ASTM B 117 Standard Practice for Operating Salt Spray (Fog) Apparatus
ASTM B 221 Aluminum and Aluminum-Alloy Extruded Bars, Rods, Wire Shapes and
Tubes
ASTM B 429 Aluminum-Alloy Extruded Structural Pipe and Tube
ASTM F 668 Poly(vinyl Chloride)(PVC) and other Organic Polymer-Coated Steel Chain-
Link Fence Fabric
ASTM F 1043 Strength and Protective Coatings on Metal Industrial Chain Link Fence
Framework
ASTM F 1083 Pipe, Steel, Hot-Dipped Zinc-Coated (Galvanized) Welded, for Fence
Structures
ASTM F 1183 Aluminum Alloy Chain Link Fence Fabric
ASTM F 1345 Zinc-5% Aluminum-Mischmetal Alloy-Coated Steel Chain Link Fence Fabric
ASTM G 152 Operating Open Flame (Carbon-Arc) Light Apparatus for Exposure of
City of San Antonio F-162-4 TECHNICAL SPECIFICATIONS
San Antonio International Airport July 25, 2014
GA FIS Taxiway & Apron Improvements REVISION O



FAA/10F

ASTM G 153

ASTM G 154

ASTM G 155

FED SPEC

RR-F-191/3

FED SPEC
RR-F-191/4

NC

Nonmetallic Materials

Operating Enclosed Carbon-Arc Light Apparatus for Exposure of
Nonmetallic Materials

Operating Fluorescent Light Apparatus for UV Exposure of Nonmetallic
Materials

Operating (Xenon-Arc) Light Apparatus for Exposure of Nonmetallic
Materials

Fencing, Wire and Post, Metal (Chain-Link Fence Posts, Top Rails and
Braces)

Fencing, Wire and Post, Metal (Chain-Link Fence Accessories)

END OF ITEM F-162

City of San Antonio
San Antonio International Airport

F-162-5 TECHNICAL SPECIFICATIONS
July 25, 2014

GA FIS Taxiway & Apron Improvements REVISION O



FAA/10F NC

ITEM P-501 PORTLAND CEMENT CONCRETE PAVEMENT
DESCRIPTION

501-1.1 This work shall consist of pavement composed of Portland cement concrete, [ with
reinforcement | [ withoutreinforcement] 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.

MATERIALS
501-2.1 AGGREGATES.

a. Reactivity. Aggregates shall be tested for deleterious reactivity with alkalis in the cement, which
may cause excessive expansion of the concrete. Separate tests of coarse and fine aggregate shall be
made in accordance with ASTM C 1260. If the expansion of coarse or fine aggregate test specimens,
tested in accordance with ASTM C 1260, does not exceed 0.10 % at 28 days (30 days from casting), the
coarse or fine aggregates shall be accepted.

If the expansion of any aggregate, coarse or fine, at 28 days is greater than 0.10%, tests of combined
materials shall be made in accordance with ASTM C 1567 using the aggregates, cementitious materials,
and/or specific reactivity reducing chemicals in the proportions proposed for the mixture design. If the
expansion of the proposed combined materials test specimens, tested in accordance with ASTM C 1567,
does not exceed 0.10 % at 28 days, the proposed combined materials will be accepted. If the expansion
of the proposed combined materials 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 C 33. Gradation shall
meet the requirements of Table 1 when tested in accordance with ASTM C 136, except as may otherwise
be qualified under Section 6 of ASTM C 33.

Table 1. Gradation for Fine Aggregate (ASTM C 33)

Sieve Designation Percentage by Weight
(Square Openings) Passing Sieves
3/8in. (9.5 mm) 100
No. 4 (4.75 mm) 95-100
No. 8 (2.36 mm) 80-100
No. 16 (1.18 mm) 50-85
No. 30 (600 ym) 25-60
No. 50 (300 ym) 10-30
No. 100 (150 um) 2-10

c. Coarse Aggregate. Coarse aggregate shall conform to the requirements of ASTM C 33.
Gradation, within the separated size groups, shall meet the requirements of Table 2 when tested in
accordance with ASTM C 136. When the nominal maximum size of the aggregate is greater than 1 in, 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
blast-furnace-slag, crushed recycled concrete pavement, or a combination thereof. The aggregate shall
be composed of clean, hard, uncoated particles and shall meet the requirements for deleterious
substances contained in ASTM C 33, Class [4M ]. Dust and other coating shall be removed from the
aggregates by washing. The aggregate in any size group shall not contain more than 8 percent by weight
of flat or elongated pieces when tested in accordance with ASTM D 4791. A flat or elongated particle is
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one having a ratio between the maximum and the minimum dimensions of a circumscribing rectangular
prism exceeding 5 to 1.

The percentage of wear shall be no more than [40% ] when tested in accordance with ASTM C 131 or
ASTM C 535.

Aggregate susceptibility to Disintegration (D) Cracking. Aggregates that have a history of D-cracking
shall not be used. Prior to approval of mixture design and production of Portland cement concrete the
Contractor shall submit written certification that the aggregate does not have a history of D-Cracking and
that the aggregate meets the specified State requirements.

(1) Other sources of crushed stone aggregate shall be approved if the durability factor as determined
by ASTM C 666 is greater than or equal to 95 and all other quality test requirements within these
specifications are fulfilled. The FAA will consider and reserves final approval of other State classification
procedures.

(2) Crushed gravel and sand-gravel aggregates shall not be required to meet freeze-thaw durability
ratings. These aggregates shall be approved for use in concrete by the state highway agency in the state
from which the aggregate originates and the state in which they are to be used and shall meet all other
criteria within these specifications.

501-2.2 CEMENT. Cement shall conform to the requirements of ASTM [ C150 ] Type [ I ].

If for any reason, cement becomes partially set or contains lumps of caked cement, it shall be rejected.
Cement salvaged from discarded or used bags shall not be used.

Only cements containing less than 0.6% equivalent alkali or cements that can demonstrate a positive
reduction in the expansion created by alkali-silica reactions shall be used.

501-2.3 CEMENTITIOUS MATERIALS.

a. Flyash or Natural Pozzolan. Flyash shall meet the requirements of ASTM C 618, Class F or N
with the exception of loss of ignition, where the maximum shall be less than 6 percent. [The following
tests in Supplementary Optional Physical Requirements of Table 3 contained in ASTM C 618 shall apply:
Select the appropriate tests when project specific conditions or exposures dictate (Increase of drying
shrinkage of mortar bar); (Effectiveness in Contributing to Sulfate Resistance Procedure A) or
(Effectiveness in Contributing to Sulfate Resistance Procedure B). Select either sulfate resistance test,
but not both.] Class F or N flyash for use in mitigating alkali-silica reactivity shall have a Calcium Oxide
(Ca0) content of less than 13 percent and a total equivalent alkali content less than 3 percent. Flyash
such as is produced in furnace operations using liming materials or soda ash (sodium carbonate) as an
additive shall not be acceptable. The Contractor shall furnish the previous three most recent, consecutive
ASTM C-618 reports for each source of flyash proposed in the mix design, and shall furnish each
additional report as they become available during the project. The reports can be used for acceptance or
the material may be tested independently by the Engineer.

b. Blast Furnace Slag (Slag Cement). Ground Granulated Blast Furnace (GGBF) slag shall conform
to ASTM C 989, Grade 100 or 120. GGBF shall be used only at a rate between 25 and 55 percent of the
total cementitious material by mass.

501-2.4 PREMOLDED JOINT FILLER. Premolded joint filler for expansion joints shall conform to the
requirements of [ ASTM D 1751 | FASTM-B-1752 TFype-H-ortH} and shall be punched to admit the

dowels where called for on the plans. The filler for each joint shall be furnished in a single piece for the
full depth and width required for the joint, unless otherwise specified by the Engineer. When the use of
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more than one piece is required for a joint, the abutting ends shall be fastened securely and held
accurately to shape by stapling or other positive fastening means satisfactory to the Engineer.

501-2.5 JOINT SEALER. The joint sealer for the joints in the concrete pavement shall meet the
requirements of [Item P-604] [Iltem P-605] and shall be of the type specified in the plans.

The following sealant products or approved equal are known to be acceptable.

Product Name Manufacturer Location
Dow Corning 888 (Concrete to Concrete)  Dow Corning Corp. Midland, MI 48647
Dow Corning 890-SL (Concrete to Asphalt) Dow Corning Corp. Midland, MI 48647
Superseal 888 Superior Products Co. Sparks, NV 89431
SCS-4404N Sealant General Electric Co. Waterford, NY 12188
Roadsaver 222 Crafco, Inc. Chandler, AZ 85226
EpoxySystems 911 Epoxy Systems, Inc. Orlando, FL 34431

501-2.6 STEEL REINFORCEMENT. Reinforcing shall consist of [ Welded Wire Steel Fabric ]
conforming to the requirements of ASTM [A185 ]. If deformed bars are utilized in lieu of the welded wire
fabric, the deformed bars shall conform to ASTM A615 Grade 60, and be epoxy coated as specified and
detailed on the plans.

501-2.7 DOWEL AND TIE BARS. Tie bars shall be deformed steel bars and conform to the requirements
of ASTM A 615 or ASTM A 996, except that rail steel bars, Grade 50 or 60, shall not be used for tie bars
that are to be bent or restraightened during construction. Tie bars designated as Grade 40 in ASTM A
615 can be used for construction requiring bent bars.

Dowel bars shall be plain steel bars conforming to ASTM A 615 or ASTM A 966 and shall be free from
burring or other deformation restricting slippage in the concrete. High strength dowel bars shall conform
to ASTM A 714, Class 2, Type S, Grade |, Il or lll, Bare Finish. Before delivery to the construction site
each dowel bar shall be painted with one coat of paint conforming to MIL-DTL-24441/20A. SSPC Paint 5
or SSPC Paint 25. Metal or plastic collars shall be full circular device supporting the dowel until the epoxy
hardens.

The sleeves for dowel bars used in expansion joints shall be metal or other type of an approved design to
cover 2 to 3 in (50 mm to 75 mm) of the dowel, with a closed end and with a suitable stop to hold the end
of the bar at least 1 in (25 mm) from the closed end of the sleeve. Sleeves shall be of such design that
they will not collapse during construction.

501-2.8 WATER. Water used in mixing or curing shall be clean and free of oil, salt, acid, alkali, sugar,
vegetable, or other substances injurious to the finished product. Water will be tested in accordance with
the requirements of AASHTO T 26. Water known to be of potable quality may be used without testing.

501-2.9 COVER MATERIAL FOR CURING. Curing materials shall conform to one of the following
specifications:

a. Liquid membrane-forming compounds for curing concrete shall conform to the requirements of
ASTM C 309, Type 2, Class B, or Class A if wax base only.

b. White polyethylene film for curing concrete shall conform to the requirements of ASTM C 171.

c. White burlap-polyethylene sheeting for curing concrete shall conform to the requirements of ASTM
C171.

d. Waterproof paper for curing concrete shall conform to the requirements of ASTM C 171.
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501-2.10 ADMIXTURES. The use of any material added to the concrete mix shall be approved by the
Engineer. The Contractor shall submit certificates indicating that the material to be furnished meets all of
the requirements indicated below. In addition, the Engineer may require the Contractor to submit
complete test data from an approved laboratory showing that the material to be furnished meets all of the
requirements of the cited specifications. Subsequent tests may be made of samples taken by the
Engineer from the supply of the material being furnished or proposed for use on the work to determine
whether the admixture is uniform in quality with that approved.

a. Air-Entraining Admixtures. Air-entraining admixtures shall meet the requirements of ASTM C 260
and shall consistently entrain the air content in the specified ranges under field conditions. The air-
entrainment agent and any water reducer admixture shall be compatible.

b. Chemical Admixtures. Water-reducing, set retarding, and set-accelerating admixtures shall meet
the requirements of ASTM C 494, including the flexural strength test.

501-2.11 EPOXY-RESIN. Epoxy-resin used to anchor dowels and tie bars in pavements shall conform to
the requirements of ASTM C 881, Type |, Grade 3, Class C. Class A or B shall be used when the surface
temperature of the hardened concrete is below 60 °F (16 °C).

501-2.12 MATERIAL ACCEPTANCE. Prior to use of materials, the Contractor shall submit certified test
reports to the Engineer for those materials proposed for use during construction. The certification shall
show the appropriate ASTM test for each material, the test results, and a statement that the material
passed or failed.

The Engineer may request samples for testing, prior to and during production, to verify the quality of the
materials and to ensure conformance with the applicable specifications.

MIX DESIGN

501-3.1 PROPORTIONS. Concrete shall be designed to achieve a 28-day flexural strength that meets or
exceeds the acceptance criteria contained in paragraph 501-5.2 for a flexural strength of [650] psi. The
mix shall be designed using the procedures contained in Chapter 9 of the Portland Cement Association’s
manual, “Design and Control of Concrete Mixtures”.

The Contractor shall note that to ensure that the concrete actually produced will meet or exceed the
acceptance criteria for the specified strength, the mix design average strength must be higher than the
specified strength. The amount of overdesign necessary to meet specification requirements depends on
the producer's standard deviation of flexural test results and the accuracy that that value can be
estimated from historic data for the same or similar materials.

The minimum cementitious material (cement plus flyash, or GGBFS) shall be [564 ] pounds per cubic
yard ([227] kg per cubic meter). The ratio of water to cementitious material, including free surface
moisture on the aggregates but not including moisture absorbed by the aggregates shall not be more than
[.45 ] by weight.

Prior to the start of paving operations and after approval of all material to be used in the concrete, the
Contractor shall submit a mix design showing the proportions and flexural strength obtained from the
concrete at 7 and 28 days. The mix design shall include copies of test reports, including test dates, and a
complete list of materials including type, brand, source, and amount of cement, flyash, ground slag,
coarse aggregate, fine aggregate, water, and admixtures. The fineness modulus of the fine aggregate
and the air content shall also be shown. The mix design shall be submitted to the Engineer at least [14]
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days prior to the start of operations. The submitted mix design shall not be more than 90 days old.
Production shall not begin until the mix design is approved in writing by the Engineer.

Should a change in sources be made, or admixtures added or deleted from the mix, a new mix design
must be submitted to the Engineer for approval. Previously approved mix designs for airfield paving
older than 90 days shall not be used without reapproval.

Flexural strength test specimens shall be prepared in accordance with ASTM C 192 and tested in
accordance with ASTM C 78. The mix determined shall be workable concrete having a slump (taken at
the site of placement) for side-form concrete between 1 and 2 in (25 mm and 50 mm) as determined by
ASTM C 143. For vibrated slip-form concrete, the slump shall be between 1/2 in (13 mm) and 1 1/2 in (38
mm).

501-3.2 CEMENTITIOUS MATERIALS.

a. Flyash. Flyash may be used in the mix design. When flyash is used as a partial replacement for
cement, the minimum cement content may be met by considering Portland cement plus flyash as the total
cementitious material. The replacement rate shall be determined from laboratory trial mixes, but shall be
between 20 and 30 percent by weight of the total cementitious material. If flyash is used in conjunction
with ground granular blast furnace slag the maximum replacement rate shall not exceed 10 percent by
weight of total cementitious material.

501-3.3 ADMIXTURES.

a. Air-Entraining. Air-entraining admixture shall be added in such a manner that will insure uniform
distribution of the agent throughout the batch. The air content of freshly mix air-entrained concrete shall
be based upon trial mixes with the materials to be used in the work adjusted to produce concrete of the
required plasticity and workability. The percentage of air in the mix shall be [ ]. Air content shall be
determined by testing in accordance with ASTM C 231 for gravel and stone coarse aggregate and ASTM
C 173 for slag and other highly porous coarse aggregate.

b. Chemical. Water-reducing, set-controlling, and other approved admixtures shall be added to the
mix in the manner recommended by the manufacturer and in the amount necessary to comply with the
specification requirements. Tests shall be conducted on trial mixes, with the materials to be used in the
work, in accordance with ASTM C 494.

501-3.4 CONCRETE MIX DESIGN LABORATORY. The Contractor’s laboratory used to develop the
concrete mix design shall meet the requirements of ASTM C 1077. The laboratory accreditation must be
current and listed on the accrediting authority’s website. All test methods required for developing the
concrete mix design must be listed on the lab accreditation. A copy of the laboratory’s current
accreditation and accredited test methods shall be submitted to the Engineer prior to start of construction
and shall contain as a minimum:

a. Qualifications of personnel; laboratory manager, supervising technician, and testing
technicians.
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b. A statement that the equipment used in developing the mix design is in calibration.

c. A statement that each test specified in developing the mix design is offered in the scope of the
laboratory's services.

d. A copy of the laboratory's quality control system.

CONSTRUCTION METHODS

501-4.1 EQUIPMENT. Equipment necessary for handling materials and performing all parts of the work
shall be approved by the engineer as to design, capacity, and mechanical conditions. The equipment
shall be at the jobsite sufficiently ahead of the start of paving operations to be examined thoroughly and
approved.

a. Batch Plant and Equipment. The batch plant and equipment shall conform to the requirements of
ASTM C 94.

b. Mixers and Transportation Equipment.

(1) General. Concrete may be mixed at a central plant, or wholly or in part in truck mixers. Each
mixer shall have attached in a prominent place a manufacturer’'s nameplate showing the capacity of the
drum in terms of volume of mixed concrete and the speed of rotation of the mixing drum or blades.

(2) Central plant mixer. Central plant mixers shall conform to the requirements of ASTM C 94.
The mixer shall be examined daily for changes in condition due to accumulation of hard concrete or
mortar or wear of blades. The pickup and throwover blades shall be replaced when they have worn down
3/4 in (19 mm) or more. The Contractor shall have a copy of the manufacturer’s design on hand showing
dimensions and arrangement of blades in reference to original height and depth.

(3) Truck mixers and truck agitators. Truck mixers used for mixing and hauling concrete and
truck agitators used for hauling central-mixed concrete shall conform to the requirements of ASTM C 94.

(4) Nonagitator trucks. Nonagitating hauling equipment shall conform to the requirements of
ASTM C 94.

c. Finishing Equipment. The standard method of constructing concrete pavements on FAA projects
shall be with an approved slip-form paving equipment designed to spread, consolidate, screed, and float-
finish the freshly placed concrete in one complete pass of the machine so a dense and homogeneous
pavement is achieved with a minimum of hand finishing. The paver-finisher shall be a heavy duty, self-
propelled machine designed specifically for paving and finishing high quality concrete pavements. It shall
weigh at least 2200 Ibs. per foot of paving lane width and powered by an engine having at least 6.0
horsepower per foot of lane width.

On projects requiring less than 500 sq yd of cement concrete pavement or requiring individual
placement areas of less than 500 sq yd, or irregular areas at locations inaccessible to slip-form paving
equipment, cement concrete pavement may be placed with approved placement and finishing equipment
using stationary side forms. Hand screeding and float finishing may only be used on small irregular areas
as allowed by the Engineer.

d. Vibrators. Vibrator shall be the internal type. Operating frequency for internal vibrators shall be
between 8,000 and 12,000 vibrations per minute. Average amplitude for internal vibrators shall be 0.025-
0.051in (0.06 - 0.13 cm).
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The number, spacing, and frequency shall be as necessary to provide a dense and homogeneous
pavement and meet the recommendations of ACI 309, Guide for Consolidation of Concrete. Adequate
power to operate all vibrators shall be available on the paver. The vibrators shall be automatically
controlled so that they shall be stopped as forward motion ceases. The contractor shall provide an
electronic or mechanical means to monitor vibrator status. The checks on vibrator status shall occur a
minimum of two times per day or when requested by the Engineer.

Hand held vibrators may be used in irregular areas only, but shall meet the recommendations of ACI
309, Guide for Consolidation of Concrete.

e. Concrete Saws. The Contractor shall provide sawing equipment adequate in number of units and
power to complete the sawing to the required dimensions. The Contractor shall provide at least one
standby saw in good working order and a supply of saw blades at the site of the work at all times during
sawing operations.

f. Side Forms. Straight side forms shall be made of steel and shall be furnished in sections not less
than 10 feet (3 m) in length. Forms shall have a depth equal to the pavement thickness at the edge, and a
base width equal to or greater than the depth. Flexible or curved forms of proper radius shall be used for
curves of 100 ft (31 m) radius or less. Forms shall be provided with adequate devices for secure settings
so that when in place they will withstand, without visible spring or settlement, the impact and vibration of
the consolidating and finishing equipment. Forms with battered top surfaces and bent, twisted or broken
forms shall not be used. Built-up forms shall not be used, except as approved by the Engineer. The top
face of the form shall not vary from a true plane more than 1/8 in (3 mm) in 10 ft (3 m), and the
upstanding leg shall not vary more than 1/4 in (6 mm). The forms shall contain provisions for locking the
ends of abutting sections together tightly for secure setting. Wood forms may be used under special
conditions, when approved by the Engineer.

g. Pavers. The paver shall be fully energized, self-propelled, and designed for the specific purpose of
placing, consolidating, and finishing the concrete pavement, true to grade, tolerances, and cross section.
It shall be of sufficient weight and power to construct the maximum specified concrete paving lane width
as shown in the plans, at adequate forward speed, without transverse, longitudinal or vertical instability or
without displacement. The paver shall be equipped with electronic or hydraulic horizontal and vertical
control devices.

501-4.2 FORM SETTING. Forms shall be set sufficiently in advance of the concrete placement to insure
continuous paving operation. After the forms have been set to correct grade, the underlying surface shall
be thoroughly tamped, either mechanically or by hand, at both the inside and outside edges of the base of
the forms. Forms shall be staked into place sufficiently to maintain the form in position for the method of
placement.

Form sections shall be tightly locked and shall be free from play or movement in any direction. The forms
shall not deviate from true line by more than 1/8 in (3 mm) at any joint. Forms shall be so set that they will
withstand, without visible spring or settlement, the impact and vibration of the consolidating and finishing
equipment. Forms shall be cleaned and oiled prior to the placing of concrete.

The alignment and grade elevations of the forms shall be checked and corrections made by the
Contractor immediately before placing the concrete.

501-4.3 CONDITIONING OF UNDERLYING SURFACE. The compacted underlying surface on which the
pavement will be placed shall be widened approximately 3 ft (1 m) to extend beyond the paving machine
track to support the paver without any noticeable displacement. After the underlying surface has been
placed and compacted to the required density, the areas that will support the paving machine and the
area to be paved shall be trimmed or graded to the plan grade elevation and profile by means of a
properly designed machine. The grade of the underlying surface shall be controlled by a positive grade

City of San Antonio P-501-7 TECHNICAL SPECIFICATIONS
San Antonio International Airport July 25, 2014
GA FIS Taxiway & Apron Improvements REVISION O



FAA/10F NC

control system using lasers, stringlines, or guide wires. If the density of the underlying surface is disturbed
by the trimming operations, it shall be corrected by additional compaction and retested at the option of the
Engineer before the concrete is placed except when stabilized subbases are being constructed. If
damage occurs on a stabilized subbase, it shall be corrected full depth by the Contractor. If traffic is
allowed to use the prepared grade, the grade shall be checked and corrected immediately before the
placement of concrete. The prepared grade shall be moistened with water, without saturating,
immediately ahead of concrete placement to prevent rapid loss of moisture from concrete. The underlying
surface shall be protected so that it will be entirely free of frost when concrete is placed.

501-4.4 CONDITIONING OF UNDERLYING SURFACE, SIDE-FORM AND FILL-IN LANE
CONSTRUCTION. The prepared underlying surface shall be moistened with water, without saturating,
immediately ahead of concrete placement to prevent rapid loss of moisture from the concrete. Damage
caused by hauling or usage of other equipment shall be corrected and retested at the option of the
Engineers. If damage occurs to a stabilized subbase, it shall be corrected full depth by the Contractor. A
template shall be provided and operated on the forms immediately in advance of the placing of all
concrete. The template shall be propelled only by hand and not attached to a tractor or other power unit.
Templates shall be adjustable so that they may be set and maintained at the correct contour of the
underlying surface. The adjustment and operation of the templates shall be such as will provide an
accurate retest of the grade before placing the concrete thereon. All excess material shall be removed
and wasted. Low areas shall be filled and compacted to a condition similar to that of the surrounding
grade. The underlying surface shall be protected so that it will be entirely free from frost when the
concrete is placed. The use of chemicals to eliminate frost in the underlying surface shall not be
permitted.

The template shall be maintained in accurate adjustment, at all times by the Contractor, and shall be
checked daily.

501-4.5 HANDLING, MEASURING, AND BATCHING MATERIAL. The batch plant site, layout,
equipment, and provisions for transporting material shall assure a continuous supply of material to the
work. Stockpiles shall be constructed in such a manner that prevents segregation and intermixing of
deleterious materials.

Aggregates that have become segregated or mixed with earth or foreign material shall not be used. All
aggregates produced or handled by hydraulic methods, and washed aggregates, shall be stockpiled or
binned for draining at least 12 hours before being batched. Rail shipments requiring more than 12 hours
will be accepted as adequate binning only if the car bodies permit free drainage.

Batching plants shall be equipped to proportion aggregates and bulk cement, by weight, automatically
using interlocked proportioning devices of an approved type. When bulk cement is used, the Contractor
shall use a suitable method of handling the cement from weighing hopper to transporting container or into
the batch itself for transportation to the mixer, such as a chute, boot, or other approved device, to prevent
loss of cement. The device shall be arranged to provide positive assurance that the cement content
specified is present in each batch.

501-4.6 MIXING CONCRETE. The concrete may be mixed at the work site, in a central mix plant or in
truck mixers. The mixer shall be of an approved type and capacity. Mixing time shall be measured from
the time all materials, except water, are emptied into the drum. All concrete shall be mixed and delivered
to the site in accordance with the requirements of ASTM C 94.

Mixed concrete from the central mixing plant shall be transported in truck mixers, truck agitators, or non-
agitating trucks. The elapsed time from the addition of cementitious material to the mix until the concrete
is deposited in place at the work site shall not exceed 30 minutes when the concrete is hauled in non-
agitating trucks, nor 90 minutes when the concrete is hauled in truck mixers or truck agitators.
Retempering concrete by adding water or by other means will not be permitted. With transit mixers
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additional water may be added to the batch materials and additional mixing performed to increase the
slump to meet the specified requirements provided the addition of water is performed within 45 minutes
after the initial mixing operations and provided the water/cementitious ratio specified in the approved mix
design is not exceeded, and approved by the Engineer.

501-4.7 LIMITATIONS ON MIXING AND PLACING. No concrete shall be mixed, placed, or finished
when the natural light is insufficient, unless an adequate and approved atrtificial lighting system is
operated.

a. Cold Weather. Unless authorized in writing by the Engineer, mixing and concreting operations
shall be discontinued when a descending air temperature in the shade and away from artificial heat
reaches 40 °F (4 °C) and shall not be resumed until an ascending air temperature in the shade and away
from artificial heat reaches 35 °F (2 °C).

The aggregate shall be free of ice, snow, and frozen lumps before entering the mixer. The
temperature of the mixed concrete shall not be less than 50 °F (10 °C) at the time of placement. Concrete
shall not be placed on frozen material nor shall frozen aggregates be used in the concrete.

When concreting is authorized during cold weather, water and/or the aggregates may be heated to
not more than 150 °F (66 °C). The apparatus used shall heat the mass uniformly and shall be arranged to
preclude the possible occurrence of overheated areas which might be detrimental to the materials.

b. Hot Weather. During periods of hot weather when the maximum daily air temperature exceeds 85
°F (30 °C), the following precautions shall be taken.

The forms and/or the underlying surface shall be sprinkled with water immediately before placing the
concrete. The concrete shall be placed at the coolest temperature practicable, and in no case shall the
temperature of the concrete when placed exceed 90° F (35 °C). The aggregates and/or mixing water shall
be cooled as necessary to maintain the concrete temperature at or not more than the specified maximum.

The finished surfaces of the newly laid pavement shall be kept damp by applying a water-fog or mist
with approved spraying equipment until the pavement is covered by the curing medium. If necessary,
wind screens shall be provided to protect the concrete from an evaporation rate in excess of 0.2 psf per
hour as determined in accordance with Figure 2.1.5 in ACI 305R, Hot Weather Concreting, which takes
into consideration relative humidity, wind velocity, and air temperature.

When conditions are such that problems with plastic cracking can be expected, and particularly if any
plastic cracking begins to occur, the Contractor shall immediately take such additional measures as
necessary to protect the concrete surface. Such measures shall consist of wind screens, more effective
fog sprays, and similar measures commencing immediately behind the paver. If these measures are not
effective in preventing plastic cracking, paving operations shall be immediately stopped.

c. Temperature Management Program. Prior to the start of paving operation for each day of paving,
the contractor shall provide the engineer with a Temperature Management Program for the concrete to be
placed to assure that uncontrolled cracking is avoided. As a minimum the program shall address the
following items:

1) Anticipated tensile strains in the fresh concrete as related to heating and cooling of the
concrete material.

2) Anticipated weather conditions such as ambient temperatures, wind velocity, and relative
humidity.

3) Anticipated timing of initial sawing of joint.
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501-4.8 PLACING CONCRETE. The Contractor has the option of placing the concrete with either side
(fixed) forms or slip-forms. At any point in concrete conveyance, the free vertical drop of the concrete from
one point to another or to the underlying surface shall not exceed 3 ft (1 m). Backhoes and Grading
equipment shall not be used to distribute the concrete in front of the paver. Front end loaders will not be
used unless the contractor demonstrates that they can be used without contaminating the concrete and
base course and it is approved by the Engineer.

Hauling equipment or other mechanical equipment can be permitted on adjoining previously constructed
pavement when the concrete strength reaches [ a flexural strength of 550 550 _ psi {3;/92kPa} ]| &
compressive-strength-of 3.500-psi-}, based on the average of four field “cured specimens per 2,000
cubic yards (1,530 cubic meters) of concrete placed. Also, subgrade and subbase planers, concrete
pavers, and concrete finishing equipment may be permitted to ride upon the edges of previously
constructed pavement when the concrete has attained a minimum flexural strength of 400 psi.

a. Slip-Form Construction. The concrete shall be distributed uniformly into final position by a self
propelled slip-form paver without delay. The alignment and elevation of the paver shall be regulated from
outside reference lines established for this purpose. The paver shall vibrate the concrete for the full width
and depth of the strip of pavement being placed and the vibration shall be adequate to provide a
consistency of concrete that will stand normal to the surface with sharp well defined edges. The sliding
forms shall be rigidly held together laterally to prevent spreading of the forms.

The plastic concrete shall be effectively consolidated by internal vibration with transverse vibrating
units for the full width of the pavement and/or a series of equally placed longitudinal vibrating units. The
space from the outer edge of the pavement to longitudinal unit shall not exceed 9 in. The spacing of
internal units shall be uniform and shall not exceed 18 in.

The term internal vibration means vibrating units located within the specified thickness of pavement
section.

The rate of vibration of each vibrating unit shall be within 8000 to 12000 cycles per minute and the
amplitude of vibration shall be sufficient to be perceptible on the surface of the concrete along the entire
length of the vibrating unit and for a distance of at least 1 ft. The frequency of vibration or amplitude shall
vary proportionately with the rate of travel to result in a uniform density and air content. The paving
machine shall be equipped with a tachometer or other suitable device for measuring and indicating the
actual frequency of vibrations.

The concrete shall be held at a uniform consistency. The slip-form paver shall be operated with as
nearly a continuous forward movement as possible. And all operations of mixing, delivering, and
spreading concrete shall be coordinated to provide uniform progress with stopping and starting of the
paver held to a minimum. If for any reason, it is necessary to stop the forward movement of the paver, the
vibratory and tamping elements shall also be stopped immediately. No tractive force shall be applied to
the machine, except that which is controlled from the machine.

When concrete is being placed adjacent to an existing pavement, that part of the equipment which is
supported on the existing pavement shall be equipped with protective pads on crawler tracks or rubber-
tired wheels on which the bearing surface is offset to run a sufficient distance from the edge of the
pavement to avoid breaking the pavement edge.

b. Side-Form Construction. Side form sections shall be straight, free from warps, bends,
indentations, or other defects. Defective forms shall be removed from the work. Metal side forms shall be
used except at end closures and transverse construction joints where straight forms of other suitable
material may be used.
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Side forms may be built up by rigidly attaching a section to either top or bottom of forms. If such build-
up is attached to the top of metal forms, the build-up shall also be metal.

Width of the base of all forms shall be equal to at least 80 percent of the specified pavement
thickness.

Side forms shall be of sufficient rigidity, both in the form and in the interlocking connection with
adjoining forms, that springing will not occur under the weight of subgrading and paving equipment or
from the pressure of the concrete. The Contractor shall provide sufficient forms so that there will be no
delay in placing concrete due to lack of forms.

Before placing side forms, the underlying material shall be at the proper grade. Side forms shall have
full bearing upon the foundation throughout their length and width of base and shall be placed to the
required grade and alignment of the finished pavement. They shall be firmly supported during the entire
operation of placing, compacting, and finishing the pavement.

Forms shall be drilled in advance of being placed to line and grade to accommodate tie bars where
these are specified.

Immediately in advance of placing concrete and after all subbase operations are completed, side
forms shall be trued and maintained to the required line and grade for a distance sufficient to prevent
delay in placing.

Side forms shall remain in place at least 12 hours after the concrete has been placed, and in all cases
until the edge of the pavement no longer requires the protection of the forms. Curing compound shall be
applied to the concrete immediately after the forms have been removed.

Side forms shall be thoroughly cleaned and oiled each time they are used and before concrete is
placed against them.

Concrete shall be spread, screeded, shaped and consolidated by one or more self-propelled
machines. These machines shall uniformly distribute and consolidate concrete without segregation so
that the completed pavement will conform to the required cross section with a minimum of handwork.

The number and capacity of machines furnished shall be adequate to perform the work required at a
rate equal to that of concrete delivery.

Concrete for the full paving width shall be effectively consolidated by internal vibrators without
causing segregation. Internal type vibrators’ rate of vibration shall be not less than 7,000 cycles per
minute. Amplitude of vibration shall be sufficient to be perceptible on the surface of the concrete more
than 1 ft from the vibrating element. The Contractor shall furnish a tachometer or other suitable device for
measuring and indicating frequency of vibration.

Power to vibrators shall be connected so that vibration ceases when forward or backward motion of
the machine is stopped.

The provisions relating to the frequency and amplitude of internal vibration shall be considered the
minimum requirements and are intended to ensure adequate density in the hardened concrete.

c. Consolidation Testing. The provisions relating to the frequency and amplitude of internal vibration
shall be considered the minimum requirements and are intended to ensure adequate density in the
hardened concrete. If a lack of consolidation of the concrete is suspected by the Engineer, additional
referee testing may be required. Referee testing of hardened concrete will be performed by cutting cores
from the finished pavement after a minimum of 24 hours curing. Density determinations will be made
based on the water content of the core as taken. ASTM C 642 shall be used for the determination of core
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density in the saturated-surface dry condition. Referee cores will be taken at the minimum rate of one for
each 500 cubic yards of pavement, or fraction thereof.

The average density of the cores shall be at least 97 percent of the original mix design density, with
no cores having a density of less than 96 percent of the original mix design density.

Failure to meet the above requirements will be considered as evidence that the minimum
requirements for vibration are inadequate for the job conditions, and additional vibrating units or other
means of increasing the effect of vibration shall be employed so that the density of the hardened concrete
as indicated by further referee testing shall conform to the above listed requirements.

501-4.9 STRIKE-OFF OF CONCRETE AND PLACEMENT OF REINFORCEMENT. Following the placing
of the concrete, it shall be struck off to conform to the cross section shown on the plans and to an
elevation such that when the concrete is properly consolidated and finished, the surface of the pavement
shall be at the elevation shown on the plans. When reinforced concrete pavement is placed in two layers,
the bottom layer shall be struck off to such length and depth that the sheet of reinforcing steel fabric or
bar mat may be laid full length on the concrete in its final position without further manipulation. The
reinforcement shall then be placed directly upon the concrete, after which the top layer of the concrete
shall be placed, struck off, and screeded. If any portion of the bottom layer of concrete has been placed
more than 30 minutes without being covered with the top layer or if initial set has taken place, it shall be
removed and replaced with freshly mixed concrete at the Contractor's expense. When reinforced
concrete is placed in one layer, the reinforcement may be positioned in advance of concrete placement or
it may be placed in plastic concrete by mechanical or vibratory means after spreading.

Reinforcing steel, at the time concrete is placed, shall be free of mud, oil, or other organic matter that may
adversely affect or reduce bond. Reinforcing steel with rust, mill scale or a combination of both will be
considered satisfactory, provided the minimum dimensions, weight, and tensile properties of a hand wire-
brushed test specimen are not less than the applicable ASTM specification requirements.

501-4.10 JOINTS. Joints shall be constructed as shown on the plans and in accordance with these
requirements. All joints shall be constructed with their faces perpendicular to the surface of the pavement
and finished or edged as shown on the plans. Joints shall not vary more than 1/2 in (13 mm) from their
designated position and shall be true to line with not more than 1/4 in (6 mm) variation in 10 ft (3 m). The
surface across the joints shall be tested with a 10 ft (3 m) straightedge as the joints are finished and any
irregularities in excess of 1/4 in (6 mm) shall be corrected before the concrete has hardened. All joints
shall be so prepared, finished, or cut to provide a groove of uniform width and depth as shown on the
plans.

a. Construction. Longitudinal construction joints shall be slip-formed or formed against side forms
with-or without keyways, as shown in the plans.

Transverse construction joints shall be installed at the end of each day’s placing operations and at
any other points within a paving lane when concrete placement is interrupted for more than 30 minutes or
it appears that the concrete will obtain its initial set before fresh concrete arrives. The installation of the
joint shall be located at a planned contraction or expansion joint. If placing of the concrete is stopped, the
Contractor shall remove the excess concrete back to the previous planned joint.

b. Contraction. Contraction joints shall be installed at the locations and spacing as shown on the
plans. Contraction joints shall be installed to the dimensions required by forming a groove or cleft in the
top of the slab while the concrete is still plastic or by sawing a groove into the concrete surface after the
concrete has hardened. When the groove is formed in plastic concrete the sides of the grooves shall be
finished even and smooth with an edging tool. If an insert material is used, the installation and edge finish
shall be according to the manufacturer’s instructions. The groove shall be finished or cut clean so that
spalling will be avoided at intersections with other joints. Grooving or sawing shall produce a slot at least
1/8 in (3 mm) wide and to the depth shown on the plans.
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c. Expansion. Expansion joints shall be installed as shown on the plans. The premolded filler of the
thickness as shown on the plans, shall extend for the full depth and width of the slab at the joint, except
for space for sealant at the top of the slab. The filler shall be securely staked or fastened into position
perpendicular to the proposed finished surface. A cap shall be provided to protect the top edge of the filler
and to permit the concrete to be placed and finished. After the concrete has been placed and struck off,
the cap shall be carefully withdrawn leaving the space over the premolded filler. The edges of the joint
shall be finished and tooled while the concrete is still plastic. Any concrete bridging the joint space shall
be removed for the full width and depth of the joint.

e. Tie bars. Tie bars shall consist of deformed bars installed in joints as shown on the plans. Tie bars
shall be placed at right angles to the centerline of the concrete slab and shall be spaced at intervals
shown on the plans. They shall be held in position parallel to the pavement surface and in the middle of
the slab depth. When tie bars extend into an unpaved lane, they may be bent against the form at
longitudinal construction joints, unless threaded bolt or other assembled tie bars are specified. These
bars shall not be painted, greased, or enclosed in sleeves. When slip-form operations call for tie bars,
two-piece hook bolts can be installed in the female side of the keyed joint provided the installation is
made without distorting the keyed dimensions or causing edge slump. If a bent tie bar installation is used,
the tie bars shall be inserted through the keyway liner only on the female side of the joint. In no case shall
a bent tie bar installation for male keyways be permitted.

f. Dowel bars. Dowel bars or other load-transfer units of an approved type shall be placed across
joints in the manner as shown on the plans. They shall be of the dimensions and spacings as shown and
held rigidly in the middle of the slab depth in the proper horizontal and vertical alignment by an approved
assembly device to be left permanently in place. The dowel or load-transfer and joint devices shall be
rigid enough to permit complete assembly as a unit ready to be lifted and placed into position. A metal, or
other type, dowel expansion cap or sleeve shall be furnished for each dowel bar used with expansion
joints. These caps shall be substantial enough to prevent collapse and shall be placed on the ends of the
dowels as shown on the plans. The caps or sleeves shall fit the dowel bar tightly and the closed end shall
be watertight. The portion of each dowel painted with rust preventative paint, as required under paragraph
501-2.7 and shown on the plans to receive a debonding lubricant, shall be thoroughly coated with asphalt
MC-70, or an approved lubricant, to prevent the concrete from bonding to that portion of the dowel. If free-
sliding plastic-coated or epoxy-coated steel dowels are used, a lubrication bond breaker shall be used
except when approved pullout tests indicate it is not necessary. Where butt-type joints with dowels are
designated, the exposed end of the dowel shall be oiled.

Dowel bars at contraction joints may be placed in the full thickness of pavement by a mechanical
device approved by the Engineer. The device shall be capable of installing dowel bars within the
maximum permissible alignment tolerances. Dowels bars at longitudinal construction joints shall be
bonded in drilled holes.

g. Installation. All devices used for the installation of expansion joints shall be approved by the
Engineer.
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The top of an assembled joint device shall be set at the proper distance below the pavement surface
and the elevation shall be checked. Such devices shall be set to the required position and line and shall
be securely held in place by stakes or other means to the maximum permissible tolerances during the
pouring and finishing of the concrete. The premolded joint material shall be placed and held in a vertical
position; if constructed in sections, there shall be no offsets between adjacent units.

Dowel bars and assemblies shall be checked for position and alignment. The maximum permissible
tolerances on dowel bar alignment shall be in accordance with paragraph 501-5.2e(6). During the
concrete placement operation, it is advisable to place plastic concrete directly on dowel assemblies
immediately prior to passage of the paver to help maintain dowel position and alignment within maximum
permissible tolerances.

When concrete is placed using slip-form pavers, dowels and tie bars shall be placed in longitudinal
construction joints by bonding the dowels or tie bars into holes drilled into the hardened concrete. Holes
approximately 1/8 in to 1/4 in (3 to 6 mm) greater in diameter than the dowel or tie bar shall be drilled with
rotary-type core drills that must be held securely in place to drill perpendicularly into the vertical face of
the pavement slab. Rotary-type percussion drills may be used provided that spalling of concrete does not
occur. Any damage of the concrete shall be repaired by the Contractor in a method approved by the
Engineer. Dowels or tie bars shall be bonded in the drilled holes using an epoxy resin material.
Installation procedures shall be adequate to insure that the area around dowels is completely filled with
epoxy grout. Epoxy shall be injected into the back of the hole and displaced by the insertion of the dowel
bar. Bars shall be completely inserted into the hole and shall not be withdrawn and reinserted creating air
pockets in the epoxy around the bar. The Contractor shall furnish a template for checking the position and
alignment of the dowels. Dowel bars shall not be less than 10 in (25 cm) from a transverse joint and shall
not interfere with dowels in the transverse direction.

h. Sawing of Joints. Joints shall be cut as shown on the plans. Equipment shall be as described in
paragraph 501-4.1. The circular cutter shall be capable of cutting a groove in a straight line and shall
produce a slot at least 1/8 in (3 mm) wide and to the depth shown on the plans. The top portion of the slot
shall be widened by sawing to provide adequate space for joint sealers as shown on the plans. Sawing
shall commence as soon as the concrete has hardened sufficiently to permit cutting without chipping,
spalling, or tearing and before uncontrolled shrinkage cracking of the pavement occurs. Sawing shall be
carried on both during the day and night as required. The joints shall be sawed at the required spacing,
consecutively in sequence of the concrete placement. Curing compound, if being used as the cure type,
shall be reapplied in the initial sawcut and maintained for the remaining cure period. Curing compound
shall not be applied, and used as the cure method, to any final concrete face that is to receive a sealant.
All slurry and debris produced in the sawing of joints shall be removed by vacuuming and washing.

501-4.11 FINAL STRIKE-OFF, CONSOLIDATION, AND FINISHING.

a. Sequence. The sequence of operations shall be the strike-off, floating and removal of laitance,
straightedging, and final surface finish. The addition of superficial water to the surface of the concrete to
assist in finishing operations will not be permitted.

b. Finishing at Joints. The concrete adjacent to joints shall be compacted or firmly placed without
voids or segregation against the joint material; it shall be firmly placed without voids or segregation under
and around all load-transfer devices, joint assembly units, and other features designed to extend into the
pavement. Concrete adjacent to joints shall be mechanically vibrated as required in paragraph 501-4.8.a.
After the concrete has been placed and vibrated adjacent to the joints, the finishing machine shall be
operated in a manner to avoid damage or misalignment of joints. If uninterrupted operations of the
finishing machine, to, over, and beyond the joints, cause segregation of concrete, damage to, or
misalignment of the joints, the finishing machine shall be stopped when the screed is approximately 8 in
(20 cm) from the joint. Segregated concrete shall be removed from the front of and off the joint; and the
forward motion of the finishing machine shall be resumed. Thereafter, the finishing machine may be run
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over the joint without lifting the screed, provided there is no segregated concrete immediately between
the joint and the screed or on top of the joint.

c. Machine Finishing. The concrete shall be spread as soon as it is placed, and it shall be struck off
and screeded by a finishing machine. The machine shall go over each area as many times and at such
intervals as necessary to give to proper consolidation and to leave a surface of uniform texture. Excessive
operation over a given area shall be avoided. When side forms are used, the tops of the forms shall be
kept clean by an effective device attached to the machine, and the travel of the machine on the forms
shall be maintained true without lift, wobbling, or other variation tending to affect the precision finish.
During the first pass of the finishing machine, a uniform ridge of concrete shall be maintained ahead of
the front screed for its entire length. When in operation, the screed shall be moved forward with a
combined longitudinal and transverse shearing motion, always moving in the direction in which the work
is progressing, and so manipulated that neither end is raised from the side forms during the striking-off
process. If necessary, this shall be repeated until the surface is of uniform texture, true to grade and cross
section, and free from porous areas.

d. Hand Finishing. Hand finishing methods will not be permitted, except under the following
conditions: in the event of breakdown of the mechanical equipment, hand methods may be used to finish
the concrete already deposited on the grade; in areas of narrow widths or of irregular dimensions where
operation of the mechanical equipment is impractical. Concrete, as soon as placed, shall be struck off
and screeded. An approved portable screed shall be used. A second screed shall be provided for striking
off the bottom layer of concrete when reinforcement is used.

The screed for the surface shall be a least 2 feet (0.6 m) longer than the maximum width of the slab
to be struck off. It shall be of approved design, sufficiently rigid to retain its shape, and shall be
constructed either of metal or of other suitable material covered with metal. Consolidation shall be
attained by the use of suitable vibrators.

e. Floating. After the concrete has been struck off and consolidated, it shall be further smoothed and
trued by means of a longitudinal float using one of the following methods:

(1) Hand Method. Long-handled floats shall not be less than 12 feet (3.6 m) in length and 6 in
(15 cm) in width, stiffened to prevent flexibility and warping. The float shall be operated from foot bridges
spanning but not touching the concrete or from the edge of the pavement. Floating shall pass gradually
from one side of the pavement to the other. Forward movement along the centerline of the pavement
shall be in successive advances of not more than one-half the length of the float. Any excess water or
laitance in excess of 1/8 in (3 mm) thick shall be removed and wasted.

(2) Mechanical method. The Contractor may use a machine composed of a cutting and
smoothing floats, suspended from and guided by a rigid frame and constantly in contact with, the side
forms or underlying surface. If necessary, long-handled floats having blades not less than 5 feet (1.5 m) in
length and 6 in (15 cm) in width may be used to smooth and fill in open-textured areas in the pavement.
When the crown of the pavement will not permit the use of the mechanical float, the surface shall be
floated transversely by means of a long-handled float. Care shall be taken not to work the crown out of
the pavement during the operation. After floating, any excess water and laitance in excess of 1/8 in (3
mm) thick shall be removed and wasted. Successive drags shall be lapped one-half the length of the
blade.

f. Straight-edge Testing and Surface Correction. After the pavement has been struck off and while
the concrete is still plastic, it shall be tested for trueness with a Contractor furnished 16 ft (5 m)
straightedge swung from handles 3 feet (1 m) longer than one-half the width of the slab. The straightedge
shall be held in contact with the surface in successive positions parallel to the centerline and the whole
area gone over from one side of the slab to the other, as necessary. Advancing shall be in successive
stages of not more than one-half the length of the straightedge. Any excess water and laitance in excess
of 1/8 in (3 mm) thick shall be removed from the surface of the pavement and wasted. Any depressions
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shall be immediately filled with freshly mixed concrete, struck off, consolidated, and refinished. High areas
shall be cut down and refinished. Special attention shall be given to assure that the surface across joints
meets the smoothness requirements of paragraph 501-5.2¢e(3). Straightedge testing and surface
corrections shall continue until the entire surface is found to be free from observable departures from the
straightedge and until the slab conforms to the required grade and cross section. The use of long-handled
wood floats shall be confined to a minimum; they may be used only in emergencies and in areas not
accessible to finishing equipment.

501-4.12 SURFACE TEXTURE. The surface of the pavement shall be finished with either a brush or
broom, burlap drag, or artificial turf finish for all newly constructed concrete pavements. It is important that
the texturing equipment not tear or unduly roughen the pavement surface during the operation. Any
imperfections resulting from the texturing operation shall be corrected to the satisfaction of the Engineer.

a. Brush or Broom Finish. If the pavement surface texture is to be a type of brush or broom finish, it
shall be applied when the water sheen has practically disappeared. The equipment shall operate
transversely across the pavement surface, providing corrugations that are uniform in appearance and
approximately 1/16 of 1 in (2 mm) in depth.

b. Burlap Drag Finish. If a burlap drag is used to texture the pavement surface, it shall be at least 15
ounces per square yard (555 grams per square meter). To obtain a textured surface, the transverse
threads of the burlap shall be removed approximately 1 ft (0.3 m) from the trailing edge. A heavy buildup
of grout on the burlap threads produces the desired wide sweeping longitudinal striations on the
pavement surface. The corrugations shall be uniform in appearance and approximately 1/16 in (2 mm) in
depth.

c. Artificial Turf Finish. If artificial turf is used to texture the surface, it shall be applied by dragging
the surface of the pavement in the direction of concrete placement with an approved full-width drag made
with artificial turf. The leading transverse edge of the artificial turf drag will be securely fastened to a
lightweight pole on a traveling bridge. At least 2 feet of the artificial turf shall be in contact with the
concrete surface during dragging operations. A variety of different types of artificial turf are available and
approval of any one type will be done only after it has been demonstrated by the Contractor to provide a
satisfactory texture. One type that has provided satisfactory texture consists of 7,200 approximately 0.85
inch-long polyethylene turf blades per square foot. The corrugations shall be uniform in appearance and
approximately 1/16 in (2 mm) in depth.

SKID-RESISTANT SURFACES SAW-CUT GROOVING. If shown on the plans, skid resistant surfaces
ferasphalt-pavements shall be provided by construction of saw-cut grooves. Saw-cut grooves must meet
the requirements of Item P-621.

The removal of all waste material and slurry generated from the grooving operation shall be continuous.
The Contractor shall utilize a vacuum truck to continuously vacuum up all waste material and slurry during
the grooving operations. The Contractor shall also maintain a bulk tanker on site to transfer the
vacuumed materials into prior to disposal. The Contractor shall not, under any circumstances, deposit
the waste materials or slurry generated by the grooving operations on the pavement or surrounding sod
or grass areas. All waste material and slurry shall be contained in either the vacuum truck or bulk tanker.
All waste material and slurry shall be disposed of off airport at a location approved by the Owner. No
waste material or slurry shall be permitted to enter or be deposited into the storm or sanitary sewer
system.

The Contractor shall thoroughly wash all grooves to ensure all grooves are clean and free to transfer
runoff from the pavement without obstruction during grooving operations.

Prior to any grooving, all joints shall be sealed and approved by the Engineer.
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501-4.14 CURING. Immediately after finishing operations are completed and marring of the concrete will
not occur, the entire surface of the newly placed concrete shall be cured for a 7-day cure period in
accordance with one of the methods below. Failure to provide sufficient cover material of whatever kind
the Contractor may elect to use, or lack of water to adequately take care of both curing and other
requirements, shall be cause for immediate suspension of concreting operations. The concrete shall not
be left exposed for more than 1/2 hour during the curing period.

When a two-sawcut method is used to construct the contraction joint, the curing compound shall be
applied to the sawcut immediately after the initial cut has been made. The sealant reservoir shall not be
sawed until after the curing period has been completed. When the one cut method is used to construct
the contraction joint, the joint shall be cured with wet rope, wet rags, or wet blankets. The rags, ropes, or
blankets shall be kept moist for the duration of the curing period.

a. Impervious Membrane Method. The entire surface of the pavement shall be sprayed uniformly
with white pigmented curing compound immediately after the finishing of the surface and before the set of
the concrete has taken place. The curing compound shall not be applied during rainfall. Curing compound
shall be applied by mechanical sprayers under pressure at the rate of 1 gallon (4 liters) to not more than
150 sq ft (14 sq m). The spraying equipment shall be of the fully atomizing type equipped with a tank
agitator. At the time of use, the compound shall be in a thoroughly mixed condition with the pigment
uniformly dispersed throughout the vehicle. During application the compound shall be stirred continuously
by mechanical means. Hand spraying of odd widths or shapes and concrete surfaces exposed by the
removal of forms will be permitted. When hand spraying is approved by the Engineer, a double
application rate shall be used to insure coverage. The curing compound shall be of such character that
the film will harden within 30 minutes after application. Should the film become damaged from any cause,
including sawing operations, within the required curing period, the damaged portions shall be repaired
immediately with additional compound or other approved means. Upon removal of side forms, the sides
of the exposed slabs shall be protected immediately to provide a curing treatment equal to that provided
for the surface.

b. Polyethylene Films. The top surface and sides of the pavement shall be entirely covered with
polyethylene sheeting. The units shall be lapped at least 18 in (457 mm). The sheeting shall be placed
and weighted to cause it to remain in contact with the surface and sides. The sheeting shall have
dimensions that will extend at least twice the thickness of the pavement beyond the edges of the
pavement. Unless otherwise specified, the sheeting shall be maintained in place for 7 days after the
concrete has been placed. This sheeting will be on site to protect fresh pavement from unanticipated rain
events that could mar the surface finish.

(1) Curing in Cold Weather. The concrete shall be maintained at a temperature of at least 50 °F
(10 °C) for a period of 72 hours after placing and at a temperature above freezing for the remainder of the
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curing time. The Contractor shall be responsible for the quality and strength of the concrete placed during
cold weather, and any concrete injured by frost action shall be removed and replaced at the Contractor’s
expense.

e. Water Method. The entire area shall be covered with burlap or other water absorbing material. The
material shall be of sufficient thickness to retain water for adequate curing without excessive runoff. The
material shall be kept wet at all times and maintained for 7 days. When the forms are stripped, the vertical
walls shall also be kept moist. It shall be the responsibility of the Contractor to prevent ponding of the
curing water on the subbase.”

501-4.15 REMOVING FORMS. Unless otherwise specified, forms shall not be removed from freshly
placed concrete until it has hardened sufficiently to permit removal without chipping, spalling, or tearing.
After the forms have been removed, the sides of the slab shall be cured as outlined in one of the methods
indicated in paragraph 501-4.14. Major honeycombed areas shall be considered as defective work and
shall be removed and replaced in accordance with paragraph 501-5.2(f).

501-4.16 SEALING JOINTS. The joints in the pavement shall be sealed in accordance with Item [P-605].

501-4.17 PROTECTION OF PAVEMENT. The Contractor shall protect the pavement and its
appurtenances against both public traffic and traffic caused by the Contractor’'s employees and agents.
This shall include watchmen to direct traffic and the erection and maintenance of warning signs, lights,
pavement bridges, crossovers, and protection of unsealed joints from intrusion of foreign material, etc.
Any damage to the pavement occurring prior to final acceptance shall be repaired or the pavement
replaced at the Contractor's expense. The Contractor shall have available at all times, materials for the
protection of the edges and surface of the unhardened concrete. Such protective materials shall consist
of rolled polyethylene sheeting at least 4 mils (0.1 mm) thick of sufficient length and width to cover the
plastic concrete slab and any edges. The sheeting may be mounted on either the paver or a separate
movable bridge from which it can be unrolled without dragging over the plastic concrete surface. When
rain appears imminent, all paving operations shall stop and all available personnel shall begin covering
the surface of the unhardened concrete with the protective covering.

501-4.18 OPENING TO TRAFFIC. The pavement shall not be opened to traffic until test specimens
molded and cured in accordance with ASTM C 31 have attained a flexural strength of 550 Ib / sq in (3,792
kPa) when tested in accordance with ASTM C 78. If such tests are not conducted, the pavement shall not
be opened to traffic until 14 days after the concrete was placed. Prior to opening the pavement to
construction traffic, all joints shall either be sealed or protected from damage to the joint edge and
intrusion of foreign materials into the joint. As a minimum, backer rod or tape may be used to protect the
joints from foreign matter intrusion. The pavement shall be cleaned before opening for normal operations.

501-4.19 REPAIR, REMOVAL, REPLACEMENT OF SLABS.

a. General. New pavement slabs that are broken or contain cracks shall be removed and replaced or
repaired, as specified hereinafter at no cost to the owner. Spalls along joints shall be repaired as
specified. Removal of partial slabs is not permitted. Removal and replacement shall be full depth, shall be
full width of the slab, and the limit of removal shall be normal to the paving lane and to each original
transverse joint. The engineer will determine whether cracks extend full depth of the pavement and may
require cores to be drilled on the crack to determine depth of cracking. Such cores shall be 4 in (100 mm)
diameter, shall be drilled by the Contractor and shall be filled by the Contractor with a well consolidated
concrete mixture bonded to the walls of the hole with epoxy resin, using approved procedures. Drilling of
cores and refilling holes shall be at no expense to the owner. All epoxy resin used in this work shall
conform to ASTM C 881, Type V.
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b. Shrinkage Cracks. Shrinkage cracks, which do not exceed 4 in in depth, shall be cleaned and
then pressure injected with epoxy resin, Type IV, Grade 1, using procedures as approved. Care shall be
taken to assure that the crack is not widened during epoxy resin injection. All epoxy resin injection shall
take place in the presence of the Engineer. Shrinkage cracks, which exceed 4 in in depth, shall be treated
as full depth cracks in accordance with paragraphs 4.19b and 4.19c.

c. Slabs With Cracks through Interior Areas. Interior area is defined as that area more than 6 in
(600 mm) from either adjacent original transverse joint. The full slab shall be removed and replaced at no
cost to the owner, when there are any full depth cracks, or cracks greater than 4” in depth, that extend
into the interior area.

d. Cracks Close To and Parallel To Joints. All cracks essentially parallel to original joints,
extending full depth of the slab, and lying wholly within 6 in either side of the joint shall be treated as
specified hereinafter. Any crack extending more than 6 in (600 mm) from the joint shall be treated as
specified above in subparagraph “Slabs With Cracks Through Interior Area.”

(1) Full Depth Cracks Present, Original Joint Not Opened. When the original uncracked joint
has not opened, the crack shall be sawed and sealed, and the original joint filled with epoxy resin as
specified below. The crack shall be sawed with equipment specially designed to follow random cracks.
The reservoir for joint sealant in the crack shall be formed by sawing to a depth of 3/4 in (19 mm), plus or
minus 1/16 in (1.6 mm), and to a width of 5/8 in (16 mm), plus or minus 1/8 in (3.2 mm). Any equipment or
procedure which causes raveling or spalling along the crack shall be modified or replaced to prevent such
raveling or spalling. The joint sealant shall be a liquid sealant as specified. Installation of joint seal shall
be as specified for sealing joints or as directed. If the joint sealant reservoir has been sawed out, the
reservoir and as much of the lower saw cut as possible shall be filled with epoxy resin, Type IV, Grade 2,
thoroughly tooled into the void using approved procedures.

If only the original narrow saw cut has been made, it shall be cleaned and pressure injected with
epoxy resin, Type IV, Grade 1, using approved procedures. If filler type material has been used to form a
weakened plane in the transverse joint, it shall be completely sawed out and the saw cut pressure
injected with epoxy resin, Type IV, Grade 1, using approved procedures. Where a parallel crack goes part
way across paving lane and then intersects and follows the original joint which is cracked only for the
remained of the width, it shall be treated as specified above for a parallel crack, and the cracked original
joint shall be prepared and sealed as originally designed.

(2) Full Depth Cracks Present, Original Joint Also Cracked. At a joint, if there is any place in
the lane width where a parallel crack and a cracked portion of the original joint overlap, the entire slab
containing the crack shall be removed and replaced for the full lane width and length.

e. Removal and Replacement of Full Slabs. Where it is necessary to remove full slabs, unless
there are keys or dowels present, all edges of the slab shall be cut full depth with a concrete saw. All saw
cuts shall be perpendicular to the slab surface. If keys, dowels, or tie bars are present along any edges,
these edges shall be sawed full depth 24 in (150 mm) from the edge if only keys are present, or just
beyond the end of the dowels or tie bars if they are present. These joints shall then be carefully sawed on
the joint line to within 1 in (25 mm) of the depth of the dowel or key.

The main slab shall be further divided by sawing full depth, at appropriate locations, and each piece
lifted out and removed. Suitable equipment shall be used to provide a truly vertical lift, and approved safe
lifting devices used for attachment to the slabs. The narrow strips along keyed or doweled edges shall be
carefully broken up and removed using light, hand-held jackhammers, 30 Ib (14 kg) or less, or other
approved similar equipment.

Care shall be taken to prevent damage to the dowels, tie bars, or keys or to concrete to remain in
place. The joint face below keys or dowels shall be suitably trimmed so that there is not abrupt offset in
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any direction greater than 1/2 in (12 mm) and no gradual offset greater than 1 in (25 mm) when tested in
a horizontal direction with a 12 ft (3.6 m) straightedge.

No mechanical impact breakers, other than the above hand-held equipment shall be used for any
removal of slabs. If underbreak between 1-1/2 and 4 in (37 and 100 mm) deep occurs at any point along
any edge, the area shall be repaired as directed before replacing the removed slab. Procedures directed
will be similar to those specified for surface spalls, modified as necessary.

If underbreak over 4 in (100 mm) deep occurs, the entire slab containing the underbreak shall be
removed and replaced. Where there are no dowels, tie bars, or keys on an edge, or where they have
been damaged, dowels of the size and spacing as specified for other joints in similar pavement shall be
installed by epoxy grouting them into holes drilled into the existing concrete using procedures as
specified. Original damaged dowels or tie bars shall be cut off flush with the joint face. Protruding portions
of dowels shall be painted and lightly oiled. All 4 edges of the new slab shall thus contain dowels or
original keys or original tie bars.

Placement of concrete shall be as specified for original construction. Prior to placement of new
concrete, the underlying material (unless it is stabilized) shall be re-compacted and shaped as specified
in the appropriate SECTION of these specifications. The surfaces of all four joint faces shall be cleaned of
all loose material and contaminants and coated with a double application of membrane forming curing
compound as bond breaker. Care shall be taken to prevent any curing compound from contacting dowels
or tie bars. The resulting joints around the new slab shall be prepared and sealed as specified for original
construction.

f. Repairing Spalls Along Joints. Where directed, spalls along joints of new slabs, and along
parallel cracks used as replacement joints, shall be repaired by first making a vertical saw cut at least 1 in
(25 mm) outside the spalled area and to a depth of at least 2 in (50 mm). Saw cuts shall be straight lines
forming rectangular areas. The concrete between the saw cut and the joint, or crack, shall be chipped out
to remove all unsound concrete and at least 1/2 in (12 mm) of visually sound concrete. The cavity thus
formed shall be thoroughly cleaned with high-pressure water jets supplemented with compressed air to
remove all loose material. Immediately before filling the cavity, a prime coat of epoxy resin, Type I,
Grade |, shall be applied to the dry cleaned surface of all sides and bottom of the cavity, except any joint
face. The prime coat shall be applied in a thin coating and scrubbed into the surface with a stiff-bristle
brush. Pooling of epoxy resin shall be avoided. The cavity shall be filled with low slump Portland cement
concrete or mortar or with epoxy resin concrete or mortar. Concrete shall be used for larger spalls,
generally those more than 1/2 cu. ft. (0.014 m3) in size, and mortar shall be used for the smaller ones.
Any spall less than 0.1 cu. ft. (0.003 m3) shall be repaired only with epoxy resin mortar or a Grade Il
epoxy resin. Portland cement concrete and mortar mixtures shall be proportioned as directed and shall be
mixed, placed, consolidated, and cured as directed. Epoxy resin mortars shall be made with Type I,
Grade 1, epoxy resin, using proportions and mixing and placing procedures as recommended by the
manufacturer and approved by the Engineer. The epoxy resin materials shall be placed in the cavity in
layers not over 2 in (50 mm) thick. The time interval between placement of additional layers shall be such
that the temperature of the epoxy resin material does not exceed 140 °F (60 °C) at any time during
hardening. Mechanical vibrators and hand tampers shall be used to consolidate the concrete or mortar.
Any repair material on the surrounding surfaces of the existing concrete shall be removed before it
hardens. Where the spalled area abuts a joint, an insert or other bond-breaking medium shall be used to
prevent bond at the joint face. A reservoir for the joint sealant shall be sawed to the dimensions required
for other joints, or as required to be routed for cracks. The reservoir shall be thoroughly cleaned and
sealed with the sealer specified for the joints. If any spall penetrates half the depth of the slab or more,
the entire slab shall be removed and replaced as previously specified.

501-4.20 EXISTING CONCRETE PAVEMENT REMOVAL AND REPAIR.

All operations shall be carefully controlled to prevent damage to the concrete pavement and to the
underlying material to remain in place. All saw cuts shall be made perpendicular to the slab surface.
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a. Removal of Existing Pavement Slab.

When it is necessary to remove existing concrete pavement and leave adjacent concrete in place,
[unless there are dowels or keys present,] the joint between the removal area and adjoining pavement to
stay in place, [including dowels, tie bars or keys,] shall first be cut full depth with a standard diamond-type
concrete saw. [If keys or dowels are present at this joint, the saw cut shall be made full depth 6 in (150
mm) from the joint if only keys are present, or just beyond the end of dowels if dowels are present. The
edge shall then be carefully sawed on the joint line to within 1 in (25 mm) of the top of the dowel or key.]
Next, a full depth saw cut shall be made parallel to the joint at least 24 in (600 mm) from the joint and at
least 12 in (300 mm) from the end of any dowels. All pavement between this last saw cut and the joint line
shall be carefully broken up and removed using hand-held jackhammers, 30 Ib. (14 kg) or less, or the
approved light-duty equipment which will not cause stress to propagate across the joint saw cut and
cause distress in the pavement which is to remain in place. [Where dowels or keys are present, care shall
be taken to produce an even, vertical joint face below the dowels or keys. If the Contractor is unable to
produce such a joint face, or if underbreak or other distress occurs, the Contractor shall saw the dowels
or keys flush with the joint. The Contractor shall then install new dowels, of the size and spacing used for
other similar joints, by epoxy resin bonding them in holes drilled in the joint face as specified in paragraph
“Placing dowels and Tie-bars. All this shall be at no additional cost to the Owner.] [Dowels of the size and
spacing indicated shall be installed as shown on the drawings by epoxy resin bonding them in holes
drilled in the joint face as specified in paragraph “Placing Dowels and Tie Bars”.] The joint face shall be
sawed or otherwise trimmed so that there is no abrupt offset in any direction greater than 1/2 in (12 mm)
and no gradual offset greater than 1 in (25 mm) when tested in a horizontal direction with a 12 ft. (3.6 m)
straightedge.

b. Edge Repair.

The edge of existing concrete pavement against which new pavement abuts shall be protected from
damage at all times. Areas that are damaged during construction shall be repaired at no cost to the

Owner; repair of previously existing damage areas [witbepaid-foras-tisted-in-the bid-schedule] [will

be considered a subsidiary part of concrete pavement construction].

(1) Spall Repair. Spalls shall be repaired where indicated and where directed. Repair materials
and procedures shall be as previously specified in subparagraph “Repairing Spalls Along Joints.”

(2) Underbreak Repair. All underbreak shall be repaired. First, all delaminated and loose
material shall be carefully removed. Next, the underlying material shall be recompacted, without addition
of any new material. Finally, the void shall be completely filled with paving concrete, thoroughly
consolidated. Care shall be taken to produce an even joint face from top to bottom. Prior to placing
concrete, the underlying material shall be thoroughly moistened. After placement, the exposed surface
shall be heavily coated with curing compound.

(3) Underlying Material. The underlying material adjacent to the edge of an under the existing
pavement which is to remain in place shall be protected from damage or disturbance during removal
operations and until placement of new concrete, and shall be shaped as shown on the drawings or as
directed. Sufficient material shall be kept in place outside the joint line to prevent disturbance (or
sloughing) of material under the pavement that is to remain in place. Any material under the portion of the
concrete pavement to remain in place, which is disturbed or loses its compaction shall be carefully
removed and replaced with concrete as specified in paragraph “Underbreak Repair.” The underlying
material outside the joint line shall be thoroughly compacted and moist when new concrete is placed.

City of San Antonio P-501-21 TECHNICAL SPECIFICATIONS
San Antonio International Airport July 25, 2014
GA FIS Taxiway & Apron Improvements REVISION O



FAA/10F NC

MATERIAL ACCEPTANCE

501-5.1 ACCEPTANCE SAMPLING AND TESTING. All acceptance sampling and testing necessary to
determine conformance with the requirements specified in this section, with the exception of coring for
thickness determination, will be performed by the Engineer at no cost to the Contractor. The Contractor
shall bear the cost of providing curing facilities for the strength specimens, per paragraph 501-5.1a(3),
and coring and filling operations, per paragraph 501-5.1b(1).

Testing organizations performing these tests shall meet the requirements of ASTM C 1077. The
laboratory accreditation must be current and listed on the accrediting authority’s website. All test
methods required for acceptance sampling and testing must be listed on the lab accreditation. A copy of
the laboratory’s current accreditation and accredited test methods shall be submitted to the Engineer prior
to start of construction.

Concrete shall be accepted for strength and thickness on a lot basis.

A lot shall consist of:
[ ] cubic yards ([ ] cubic meters). ]
[ ] square yards ([ ] square meters). ]
[ a day’s production not to exceed 2,000 cubic yards (1 530 cubic meters). ]

[ a day’s production not to exceed [3000 ] square yards ([2556 ] square meters). ]

a. Flexural Strength.

(1) Sampling. Each lot shall be divided into four equal sublots. One sample shall be taken for
each sublot from the plastic concrete delivered to the job site. Sampling locations shall be determined by
the Engineer in accordance with random sampling procedures contained in ASTM D 3665. The concrete
shall be sampled in accordance with ASTM C 172.

(2) Testing. Two (2) specimens shall be made from each sample. Specimens shall be made in
accordance with ASTM C 31 and the flexural strength of each specimen shall be determined in
accordance with ASTM C 78. The flexural strength for each sublot shall be computed by averaging the
results of the two test specimens representing that sublot.

Immediately prior to testing for flexural strength, the beam shall be weighed and measured for
determination of a sample unit weight. Measurements shall be made for each dimension; height, depth,
and length, at the mid-point of the specimen and reported to the nearest 1/10" in. The weight of the
specimen shall be reported to the nearest 0.1 pound. The sample unit weight shall be calculated by
dividing the sample weight by the calculated volume of the sample. This information shall be reported as
companion information to the measured flexural strength for each specimen.

The samples will be transported while in the molds. The curing, except for the initial cure period,
will be accomplished using the immersion in saturated lime water method.

Slump, air content, and temperature tests will also be conducted by the quality assurance
laboratory for each set of strength test samples, per ASTM C 31.
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(3) Curing. The Contractor shall provide adequate facilities for the initial curing of beams. During
the 24 hours after molding, the temperature immediately adjacent to the specimens must be maintained
in the range of 60 °to 80 °F (16 °to 27 °C), and loss of moisture from the specimens must be prevented.
The specimens may be stored in tightly constructed wooden boxes, damp sand pits, temporary buildings
at construction sites, under wet burlap in favorable weather, or in heavyweight closed plastic bags, or
using other suitable methods, provided the temperature and moisture loss requirements are met.

(4) Acceptance. Acceptance of pavement for flexural strength will be determined by the Engineer
in accordance with paragraph 501-5.2b.

b. Pavement Thickness.

(1) Sampling. Each lot shall be divided into four equal sublots and one core shall be taken by the
Contractor for each sublot. Sampling locations shall be determined by the Engineer in accordance with
random sampling procedures contained in ASTM D 3665. Areas, such as thickened edges, with planned
variable thickness, shall be excluded from sample locations.

Cores shall be neatly cut with a core drill. The Contractor shall furnish all tools, labor, and
materials for cutting samples and filling the cored hole. Core holes shall be filled by the Contractor with a
non-shrink grout approved by the Engineer within one day after sampling.

(2) Testing. The thickness of the cores shall be determined by the Engineer by the average
caliper measurement in accordance with ASTM C 174.

(3) Acceptance. Acceptance of pavement for thickness shall be determined by the Engineer in
accordance with paragraph 501-5.2c.

c. Partial Lots. When operational conditions cause a lot to be terminated before the specified
number of tests have been made for the lot, or when the Contractor and Engineer agree in writing to allow
overages or minor placements to be considered as partial lots, the following procedure will be used to
adjust the lot size and the number of tests for the lot.

Where three sublots have been produced, they shall constitute a lot. Where one or two sublots have
been produced, they shall be incorporated into the next lot or the previous lot and the total number of
sublots shall be used in the acceptance criteria calculation, that is, n=5 or n=6.

d. Outliers. All individual flexural strength tests within a lot shall be checked for an outlier (test
criterion) in accordance with ASTM E 178, at a significance level of 5 percent. Outliers shall be discarded,
and the PWL shall be determined using the remaining test values.

501-5.2 ACCEPTANCE CRITERIA.
a. General. Acceptance will be based on the following characteristics of the completed pavement:
(1) Flexural strength
(2) Thickness
(3) Smoothness

(4) Grade

(5) Edge slump
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(6) Dowel bar alignment

Flexural strength and thickness shall be evaluated for acceptance on a lot basis using the method of
estimating percentage of material within specification limits (PWL). Acceptance using PWL considers the
variability (standard deviation) of the material and the testing procedures, as well as the average (mean)
value of the test results to calculate the percentage of material that is above the lower specification
tolerance limit (L).

Acceptance for flexural strength will be based on the criteria contained in accordance with paragraph
501-5.2e(1). Acceptance for thickness will be based on the criteria contained in paragraph 501-5.2e(2).
Acceptance for smoothness will be based on the criteria contained in paragraph 501-5.2¢e(3). Acceptance
for grade will be based on the criteria contained in paragraph 501-5.2e(4).

The Engineer may at any time, not withstanding previous plant acceptance, reject and require the
Contractor to dispose of any batch of concrete mixture which is rendered unfit for use due to
contamination, segregation, or improper slump. Such rejection may be based on only visual inspection. In
the event of such rejection, the Contractor may take a representative sample of the rejected material in
the presence of the Engineer, and if it can be demonstrated in the laboratory, in the presence of the
Engineer, that such material was erroneously rejected, payment will be made for the material at the
contract unit price.

b. Flexural Strength. Acceptance of each lot of in-place pavement for flexural strength shall be
based on PWL. The Contractor shall target production quality to achieve 90 PWL or higher.
c. Pavement Thickness. Acceptance of each lot of in-place pavement shall be based on PWL. The

Contractor shall target production quality to achieve 90 PWL or higher.

d. Percentage of Material Within Limits (PWL). The percentage of material within limits (PWL) shall
be determined in accordance with procedures specified in Section 110 of the General Provisions.

The lower specification tolerance limit (L) for flexural strength and thickness shall be:

Lower Specification Tolerance Limit (L)

Flexural Strength 0.93 x strength specified in paragraph 501-3.1
Thickness Lot Plan Thickness in inches,- 0.50 in

e. Acceptance Criteria.

(1) Flexural Strength. If the PWL of the lot equals or exceeds 90 percent, the lot shall be
acceptable. Acceptance and payment for the lot shall be determined in accordance with paragraph 501-
8.1.

(2) Thickness. If the PWL of the lot equals or exceeds 90 percent, the lot shall be acceptable.
Acceptance and payment for the lot shall be determined in accordance with paragraph 501-8.1.

(3) Smoothness. As soon as the concrete has hardened sufficiently, the pavement surface shall
be tested with a 16 ft (5 m) straightedge or other specified device. Surface smoothness deviations shall
not exceed 1/4 in (6 mm) from a 16 ft (5 m) straightedge placed in any direction, including placement
along and spanning any pavement joint edge.

Areas in a slab showing high spots of more than 1/4 in (6 mm) but not exceeding 1/2 in (13 mm)
in 16 feet (5 m) shall be marked and immediately ground down with an approved grinding machine to an
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elevation that will fall within the tolerance of 1/4 in (6 mm) or less. Where the departure from correct cross
section exceeds 1/2 in (13 mm), the pavement shall be removed and replaced at the expense of the
Contractor when so directed by the Engineer.

(4) Grade. An evaluation of the surface grade shall be made by the Engineer for compliance to
the tolerances contained below. The finish grade will be determined by running levels at intervals of 50 ft
(15.2 m) or less longitudinally and all breaks in grade transversely (not to exceed 50 ft) to determine the
elevation of the completed pavement. The Contractor shall pay the costs of surveying the level runs, and
this work shall be performed by a licensed surveyor. The documentation, stamped and signed by a
licensed surveyor, shall be provided by the Contractor to the Engineer.

Lateral Deviation. Lateral deviation from established alignment of the pavement edge shall not
exceed plus or minus 0.10 ft (30 mm) in any lane.

Vertical Deviation. Vertical deviation from established grade shall not exceed plus or minus 0.04
ft (12 mm) at any point.

(5) Edge Slump. When slip-form paving is used, not more than 15 percent of the total free edge
of each 500 ft (150 m) segment of pavement, or fraction thereof, shall have an edge slump exceeding 1/4
in (6 mm), and none of the free edge of the pavement shall have an edge slump exceeding 3/8 in (10
mm). (The total free edge of 500 feet (150 m) of pavement will be considered the cumulative total linear
measurement of pavement edge originally constructed as nonadjacent to any existing pavement; that is,
500 feet (150 m) of paving lane originally constructed as a separate lane will have 1,000 feet (300 m) of
free edge, 500 feet (150 m) of fill-in lane will have no free edge, etc.). The area affected by the downward
movement of the concrete along the pavement edge shall be limited to not more than 18 in (457 mm)
from the edge. When excessive edge slump cannot be corrected before the concrete has hardened, the
area with excessive edge slump shall be removed and replaced at the expense of the Contractor when so
directed by the Engineer.

(6) Dowel Bar Alignment. Dowel bars and assemblies shall be checked for position and
alignment. The maximum permissible tolerance on dowel bar alignment in each plane, horizontal and
vertical, shall not exceed 2 percent or 1/4 in per ft (20 mm per meter) of a dowel bar. Vertical alignment of
dowels shall be measured parallel to the designed top surface of the pavement, except for those across
the crown or other grade change joints. Dowels across crowns and other joints at grade changes, shall be
measured to a level surface. Horizontal alignment shall be checked perpendicular to the joint edge.

f. Removal and Replacement of Concrete. Any area or section of concrete that is removed and
replaced shall be removed and replaced back to planned joints. The Contractor shall replace damaged
dowels and the requirements for doweled longitudinal construction joints in paragraph 501-4.10 shall
apply to all contraction joints exposed by concrete removal. Removal and replacement shall be in
accordance with paragraph 501-4.19 of this specification.

CONTRACTOR QUALITY CONTROL
501-6.1 QUALITY CONTROL PROGRAM. The Contractor shall develop a Quality Control Program in
accordance with Section 100 of the General Provisions. The program shall address all elements that
affect the quality of the pavement including but not limited to:

a. Mix Design

b. Aggregate Gradation

c. Quality of Materials
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d. Stockpile Management

e. Proportioning

f. Mixing and Transportation

g. Placing and Consolidation

h. Joints

i. Dowel Placement and Alignment
j- Flexural or Compressive Strength
k. Finishing and Curing

|. Surface Smoothness

501-6.2 QUALITY CONTROL TESTING. The Contractor shall perform all quality control tests necessary
to control the production and construction processes applicable to this specification and as set forth in the
Quality Control Program. The testing program shall include, but not necessarily be limited to, tests for
aggregate gradation, aggregate moisture content, slump, and air content.

A Quality Control Testing Plan shall be developed as part of the Quality Control Program.
a. Fine Aggregate.

(1) Gradation. A sieve analysis shall be made at least twice daily in accordance with ASTM C
136 from randomly sampled material taken from the discharge gate of storage bins or from the conveyor
belt.

(2) Moisture Content. If an electric moisture meter is used, at least two direct measurements of
moisture content shall be made per week to check the calibration. If direct measurements are made in
lieu of using an electric meter, two tests shall be made per day. Tests shall be made in accordance with
ASTM C 70 or ASTM C 566.

b. Coarse Aggregate.

(1) Gradation. A sieve analysis shall be made at least twice daily for each size of aggregate.
Tests shall be made in accordance with ASTM C 136 from randomly sampled material taken from the
discharge gate of storage bins or from the conveyor belt.

(2) Moisture Content. If an electric moisture meter is used, at least two direct measurements of
moisture content shall be made per week to check the calibration. If direct measurements are made in
lieu of using an electric meter, two tests shall be made per day. Tests shall be made in accordance with
ASTM C 566.

c. Slump. Four slump tests shall be performed for each lot of material produced in accordance with
the lot size defined in Section 501-5.1. One test shall be made for each sublot. Slump tests shall be
performed in accordance with ASTM C 143 from material randomly sampled from material discharged
from trucks at the paving site. Material samples shall be taken in accordance with ASTM C 172.

d. Air Content. Four air content tests, shall be performed for each lot of material produced in
accordance with the lot size defined in Section 501-5.1. One test shall be made for each sublot. Air
content tests shall be performed in accordance with ASTM C 231 for gravel and stone coarse aggregate
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and ASTM C 173 for slag or other porous coarse aggregate, from material randomly sampled from trucks
at the paving site. Material samples shall be taken in accordance with ASTM C 172.

e. Four unit weight and yield tests shall be made in accordance with ASTM C 138. The samples shall
be taken in accordance with ASTM C 172 and at the same time as the air content tests.

501-6.3 CONTROL CHARTS. The Contractor shall maintain linear control charts for fine and coarse
aggregate gradation, slump, and air content.

Control charts shall be posted in a location satisfactory to the Engineer and shall be kept up to date at all
times. As a minimum, the control charts shall identify the project number, the contract item number, the
test number, each test parameter, the Action and suspension Limits, or Specification limits, applicable to
each test parameter, and the Contractor’s test results. The Contractor shall use the control charts as part
of a process control system for identifying potential problems and assignable causes before they occur. If
the Contractor’s projected data during production indicates a potential problem and the Contractor is not
taking satisfactory corrective action, the Engineer may halt production or acceptance of the material.

a. Fine and Coarse Aggregate Gradation. The Contractor shall record the running average of the
last five gradation tests for each control sieve on linear control charts. Specification limits contained in
Tables 1 and 2 shall be superimposed on the Control Chart for job control.

b. Slump and Air Content. The Contractor shall maintain linear control charts both for individual
measurements and range (that is, difference between highest and lowest measurements) for slump and
air content in accordance with the following Action and Suspension Limits.

Control Chart Limits

Control Parameter Individual Measurements Range Suspension
Limit
Action Limit | Suspension Limit
Slip Form:
Slump +0 to -1 in (0-25 mm) +0.510 -1.5 in (13-38 mm) +/- 1.5in (38 mm)
Air Content +/- 1.2% +/- 1.8% +/- 2.5%
Fixed Form:
Slump +0.5t0 -1 in (13-25 mm) +1to -1.5in (25-38 mm) +/- 1.5in (38 mm)
Air Content +/- 1.2% +/- 1.8% +/- 2.5%

The individual measurement control charts shall use the mix design target values as indicators of central
tendency.

501-6.4 CORRECTIVE ACTION. The Contractor Quality Control Program shall indicate that appropriate
action shall be taken when the process is believed to be out of control. The Contractor Quality Control
Program shall detail what action will be taken to bring the process into control and shall contain sets of
rules to gauge when a process is out of control. As a minimum, a process shall be deemed out of control
and corrective action taken if any one of the following conditions exists.

a. Fine and Coarse Aggregate Gradation. When two consecutive averages of five tests are outside
of the Table 1 and Table 2 specification limits, immediate steps, including a halt to production, shall be
taken to correct the grading.

b. Fine and Coarse Aggregate Moisture Content. Whenever the moisture content of the fine or
coarse aggregate changes by more than 0.5 percent, the scale settings for the aggregate batcher and
water batcher shall be adjusted.

c. Slump. The Contractor shall halt production and make appropriate adjustments whenever:

City of San Antonio P-501-27 TECHNICAL SPECIFICATIONS
San Antonio International Airport July 25, 2014
GA FIS Taxiway & Apron Improvements REVISION O



FAA/10F NC

(1) one point falls outside the Suspension Limit line for individual measurements or range
OR
(2) two points in a row fall outside the Action Limit line for individual measurements.

d. Air Content. The Contractor shall halt production and adjust the amount of air-entraining
admixture whenever:

(1) one point falls outside the Suspension Limit line for individual measurements or range
OR
(2) two points in a row fall outside the Action Limit line for individual measurements.

Whenever a point falls outside the Action Limits line, the air-entraining admixture dispenser shall be
calibrated to ensure that it is operating correctly and with good reproducibility.

METHOD OF MEASUREMENT

501-7.1 Portland cement concrete pavement shall be measured by the number of [eubicyards{cubic
meters} [ square yards (square meters) ] of either plain or reinforced pavement as specified in-place,
completed and accepted. Saw-cut grooving shall be measured by the number of square yards (square
meters) of saw-cut grooving as specified in-place, completed and accepted.

BASIS OF PAYMENT

501-8.1 PAYMENT. Payment for concrete pavement meeting all acceptance criteria as specified in
paragraph 501-5.2 Acceptance Criteria shall be based on results of [smoothness,] strength and thickness
tests. Payment for acceptable lots of concrete pavement shall be adjusted in accordance with paragraph
501-8.1a for strength and thickness and 501-8.1c for smoothness, subject to the limitation that:

The total project payment for concrete pavement shall not exceed [100] percent of the product of the

contract unit price and the total number of [-eubic—yards{cubic—meters)] [ square yards (square

meters)] of concrete pavement used in the accepted work (See Note 1 under Table 3).

Payment shall be full compensation for all labor, materials, tools, equipment, and incidentals required to
complete the work as specified herein and on the drawings.

a. Basis of Adjusted Payment. The pay factor for each individual lot shall be calculated in
accordance with Table 3. A pay factor shall be calculated for both flexural strength and thickness. The lot
pay factor shall be the higher of the two values when calculations for both flexural strength and thickness
are 100 percent or higher. The lot pay factor shall be the product of the two values when only one of the
calculations for either flexural strength or thickness is 100 percent or higher. The lot pay factor shall be
the lower of the two values when calculations for both flexural strength and thickness are less than 100
percent.
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Table 3. Price Adjustment Schedule®

Percentage of Materials Within
e . - Lot Pay Factor
Specification Limits (Percent of Contract Unit Price)
(PWL)
96 — 100 106
90 — 95 PWL + 10
75-90 0.5 PWL + 55
55-74 1.4PWL-12
Below 55 Reject”

NC

' Although it is theoretically possible to achieve a pay factor of 106 percent for each
lot, actual payment in excess of 100 percent shall be subject to the total project
payment limitation specified in paragraph 501-8.1.

The lot shall be removed and replaced. However, the engineer may decide to
allow the rejected lot to remain. In that case, if the engineer and contractor agree in
writing that the lot shall not be removed, it shall be paid for at 50 percent of the
contract unit price and the total project payment limitation shall be reduced by the
amount withheld for the rejected lot.

For each lot accepted, the adjusted contract unit price shall be the product of the lot pay factor for the
lot and the contract unit price. Payment shall be subject to the total project payment limitation specified in
paragraph 501-8.1. Payment in excess of 100 percent for accepted lots of concrete pavement shall be
used to offset payment for accepted lots of concrete pavement that achieve a lot pay factor less than 100
percent.

b. Payment. Payment shall be made under:

ltem P-501-8.1 8-inch Thick Portland Cement Concrete Pavement -- Per Square
Yard (Sgquare-Meter)
Iltem P-501-8.2 12-inch Thick Portland Cement Concrete Pavement -- Per

Square Yard (Sguare-Meter)
c. Basis of adjusted payment for Smoothness. Price adjustment for pavement smoothness will
apply to the total area of concrete within a section of pavement and shall be applied in accordance the
following equation and schedule:

(Sq yd in section) x (original unit price per sg yd) x PFm = reduction in payment for area within section

Average Profile Index (Inches Per Mile) Contract Unit Price
Pavement Strength Rating Adjustment
Over 30,000 Ib 30,000 Ib or Less Short Sections (PFm)
0-7 0-10 0-15 0.00
71-9 10.1-11 15.1-16 0.02
9.1-11 11.1-12 16.1-17 0.04
11.1-13 12.1-13 17.1-18 0.06
13.1-14 13.1-14 18.1-20 0.08
14.1 - 15 14.1- 15 20.1 - 22 0.10
15.1 and up 15.1 and up 22.1 and up Corrective work
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Average Profile Index (Inches Per Mile) Contract Unit Price
Pavement Strength Rating Adjustment
Over 30,000 Ib 30,000 Ib or Less Short Sections (PFm)
required

ASTM C 31

ASTM C 39

ASTM C 70

ASTM C 78

ASTM C 88

ASTM C 131

ASTM C 136

ASTM C 138

ASTM C 143

ASTM C 172

ASTM C 173

ASTM C 174

ASTM C 227

ASTM C 231

ASTM C 289

ASTM C 295

ASTM C 114

ASTM C 535

ASTM C 566

TESTING REQUIREMENTS

Making and Curing Concrete Test Specimens in the Field
Compressive Strength of Cylindrical Concrete Specimens
Surface Moisture in Fine Aggregate

Test for Flexural Strength of Concrete (Using Simple Beam with
Third-Point Loading)

Test for Soundness of Aggregates by Use of Sodium Sulfate or
Magnesium Sulfate

Test for Resistance to Abrasion of Small Size Coarse Aggregate
by Use of the Los Angeles Machine

Sieve Analysis of Fine and Coarse Aggregates

Test for Density (Unit Weight), Yield, and Air Content
(Gravimetric) of Concrete

Test for Slump of Hydraulic Cement Concrete
Sampling Freshly Mixed Concrete

Test for Air Content of Freshly Mixed Concrete by the Volumetric
Method

Measuring Thickness of Concrete Elements Using Drilled
Concrete Cores

Potential Alkali Reactivity of Cement-Aggregate Combinations
(Mortar-Bar Method)

Test for Air Content of Freshly Mixed Concrete by the Pressure
Method

Potential Alkali-Silica Reactivity of Aggregates (Chemical
Method)

Petrographic Examination of Aggregates for Concrete
Chemical Analysis of Hydraulic Cement

Test for Resistance to Degradation of Large-Size Coarse
Aggregate by Abrasion and Impact in the Los Angeles Machine

Total Evaporable Moisture Content of Aggregates by Drying
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ASTM C 642

ASTM C 666

ASTM C 1077

ASTM C 1260

ASTM C 1567

ASTM D 3665

ASTM D 4791

ASTM E 178

ASTM E 1274

AASHTO T 26

ASTM A 184

ASTM A 185

ASTM A 497

ASTM A 615

ASTM A 704

ASTM A 714

ASTM A 996

ASTM C 33

ASTM C 94

ASTM C 150

ASTM C 171

NC

Test for Density, Absorption, and Voids in Hardened Concrete
Resistance of Concrete to Rapid Freezing and Thawing
Standard Practice for Laboratories Testing Concrete and
Concrete Aggregates for Use in Construction And Criteria for
Laboratory Evaluation

Potential Alkali Reactivity of Aggregates (Mortar-Bar Method)
Standard Test Method for Determining the Potential Alkali-Silica
Reactivity of Cementitious Materials and Aggregates
(Accelerated Mortar-Bar Method

Random Sampling of Paving Materials

Test Method for Flat or Elongated Particles in Coarse Aggregate
Dealing With Outlying Observations

Test for Measuring Pavement Roughness Using a Profilograph

Quiality of Water to be Used in Concrete

MATERIAL REQUIREMENTS

Specification for Fabricated Deformed Steel Bar Mats for
Concrete Reinforcement

Specification for Steel Welded Wire Fabric, Plain, for Concrete
Reinforcement

Specification for Steel Welded Wire Fabric, Deformed, for
Concrete Reinforcement

Specification for Deformed and Plain Billet-Steel Bars for
Concrete Reinforcement

Specification for Welded Steel Plain Bar or Rod Mats for
Concrete Reinforcement

Specification for High-Strength Low-Alloy Welded and Seamless
Steel Pipe

Specification for Rail-Steel and Axle Steel Deformed Bars for
Concrete Reinforcement

Specification for Concrete Aggregates
Specification for Ready-Mixed Concrete
Specification for Portland Cement

Specification for Sheet Materials for Curing Concrete
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ASTM C 260

ASTM C 309

ASTM C 494
ASTM C 595

ASTM C 618

ASTM C 881

ASTM C 989

ASTM D 1751

ASTM D 1752

ACI 305R

ACI 306R

ACI 309
Department of

Defense MIL-
DTL- 4441/20a

NC

Specification for Air-Entraining Admixtures for Concrete

Specification for Liquid Membrane-Forming Compounds for
Curing Concrete

Specification for Chemical Admixtures for Concrete
Specification for Blended Hydraulic Cements

Specification for Coal Flyash and Raw or Calcined Natural
Pozzolan for Use as a Mineral Admixture in Concrete

Specification for Epoxy-Resin Base Bonding System for
Concrete

Specification for Ground Granulated Blast-Furnace Slag for Use
in Concrete and Mortars

Specification for Preformed Expansion Joint Filler for Concrete
Paving and Structural Construction (Nonextruding and Resilient
Bituminous Types)

Specification for Preformed Sponge Rubber and Cork Expansion
Joint Fillers for Concrete Paving And Structural Construction

Hot Weather Concreting
Cold Weather Concreting
Guide for Consolidation of Concrete

(1999)_Paint, Epoxy-Polyamide, Green Primer, Formula 150,
Type llI

END ITEM P-501
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ITEM P-610 STRUCTURAL PORTLAND CEMENT CONCRETE
DESCRIPTION

610-1.1 This item shall consist of [plain}reinforced plain or reinforced] structural Portland Cement
Concrete (PCC), prepared and constructed in accordance with these specifications, at the locations and
of the form and dimensions shown on the plans.

MATERIALS

610-2.1 GENERAL. Only approved materials, conforming to the requirements of these specifications,
shall be used in the work. They may be subjected to inspection and tests at any time during the progress
of their preparation or use. The source of supply of each of the materials shall be approved by the
Engineer before delivery or use is started. Representative preliminary samples of the materials shall be
submitted by the Contractor, when required, for examination and test. Materials shall be scored and
handled to insure the preservation of their quality and fithess for use and shall be located to facilitate
prompt inspection. All equipment for handling and transporting materials and concrete must be clean
before any material or concrete is placed therein.

In no case shall the use of pit-run or naturally mixed aggregates be permitted. Naturally mixed aggregate
shall be screened and washed, and all fine and coarse aggregates shall be stored separately and kept
clean. The mixing of different kinds of aggregates from different sources in one storage pile or alternating
batches of different aggregates will not be permitted.

a. Reactivity. Aggregates shall be tested for deleterious reactivity with alkalis in the cement, which may
cause excessive expansion of the concrete. Separate tests of coarse and fine aggregate shall be made
in accordance with ASTM C 1260. If the expansion of coarse or fine aggregate test specimens, tested in
accordance with ASTM C 1260, does not exceed 0.10 % at 28 days (30 days from casting), the coarse or
fine aggregates shall be accepted.

If the expansion of any aggregate, coarse or fine, at 28 days is greater than 0.10%, tests of combined
materials shall be made in accordance with ASTM C 1567 using the aggregates, cementitious materials,
and/or specific reactivity reducing chemicals in the proportions proposed for the mixture design. If the
expansion of the proposed combined materials test specimens, tested in accordance with ASTM C 1567,
does not exceed 0.10 % at 28 days, the proposed combined materials will be accepted. If the expansion
of the proposed combined materials 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.

610-2.2 COARSE AGGREGATE. The coarse aggregate for concrete shall meet the requirements of
ASTM C 33. Crushed stone aggregate shall have a durability factor, as determined by ASTM C 666,
greater than or equal to 95. The Engineer may consider and reserve final approval of other State
classification procedures addressing aggregate durability.

Coarse aggregate shall be well graded from coarse to fine and shall meet one of the gradations shown in
Table 1, using ASTM C 136.

610-2.3 FINE AGGREGATE. The fine aggregate for concrete shall meet the requirements of ASTM C 33.

The fine aggregate shall be well graded from fine to coarse and shall meet the requirements of Table 2
when tested in accordance with ASTM C 136:
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Table 1. Gradation For Coarse Aggregate

. . : Percentage by Weight
(Sslgzzrgisggeg?r?gosr; Passing Sieves
2’ 1-1/2” 1” 3/4” 1/2” 3/8” No.4
No. 4 to 3/4 in. (4.75-19.0 mm) 100 90-100 20-55 0-10
No. 4 to 1 in. (4.75-25.0 mm) 100 90-100 25-60 0-10
No. 4 to 1-1/2 in. (4.75-38.1 mm) 100 95-100 35-70 10-30 0-5

Table 2. Gradation For Fine Aggregate

Sieve Designation Percentage by Weight
(square openings) Passing Sieves

3/8in (9.5 mm) 100

No. 4 (4.75 mm) 95-100

No. 16 (1.18 mm) 45-80

No. 30 (0.60 mm) 25-55

No. 50 (0.30 mm) 10-30
No. 100 (0.15 mm) 2-10

Blending will be permitted, if necessary, in order to meet the gradation requirements for fine aggregate.
Fine aggregate deficient in the percentage of material passing the No. 50 mesh sieve may be accepted,
provided that such deficiency does not exceed 5 percent and is remedied by the addition of pozzolanic or
cementitious materials other than Portland cement, as specified in 610-2.6 on admixtures, in sufficient
guantity to produce the required workability as approved by the Engineer.

610-2.4 CEMENT. Cement shall conform to the requirements of [ASTM C 150, ] Type [l or Il ].

The Contractor shall furnish vendors’ certified test reports for each carload, or equivalent, of cement
shipped to the project. The report shall be delivered to the Engineer before permission to use the cement
is granted. All such test reports shall be subject to verification by testing sample materials received for
use on the project.

610-2.5 WATER. The water used in concrete shall be free from sewage, oil, acid, strong alkalis,
vegetable matter, and clay and loam. If the water is of questionable quality, it shall be tested in
accordance with AASHTO T 26.

610-2.6 ADMIXTURES. The use of any material added to the concrete mix shall be approved by the
Engineer. Before approval of any material, the Contractor shall be required to submit the results of
complete physical and chemical analyses made by an acceptable testing laboratory. Subsequent tests
shall be made of samples taken by the Engineer from the supply of the material being furnished or
proposed for use on the work to determine whether the admixture is uniform in quality with that approved.

Pozzolanic admixtures shall be flyash or raw or calcined natural pozzolans meeting the requirements of
ASTM C 618, Class F or N with the exception of loss of ignition, where the maximum shall be less than 6
percent. Class F or N flyash for use in mitigating alkali-silica reactivity shall have a Calcium Oxide (CaO)
content of less than 13 percent and a total equivalent alkali content less than 3 percent.

Air-entraining admixtures shall meet the requirements of ASTM C 260. Air-entraining admixtures shall be
added at the mixer in the amount necessary to produce the specified air content.
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Water-reducing, set-controlling admixtures shall meet the requirements of ASTM C 494, Type A, water-
reducing or Type D, water-reducing and retarding. Water-reducing admixtures shall be added at the mixer
separately from air-entraining admixtures in accordance with the manufacturer’s printed instructions.

610-2.7 PREMOLDED JOINT MATERIAL. Premolded joint material for expansion joints shall meet the
requirements of ASTM [D 1751].

610-2.8 JOINT FILLER. The filler for joints shall meet the requirements of Item P-605, unless otherwise
specified in the proposal.

610-2.9 STEEL REINFORCEMENT. Reinforcing shall consist of [Grade 60 deformed bars conforming
to ASTM A 615] conforming to the requirements of [ASTM A 185].

610-2.10 COVER MATERIALS FOR CURING. Curing materials shall conform to one of the following
specifications:

Waterproof paper for curing concrete ASTM C 171
Polyethylene Sheeting for Curing Concrete ASTM C 171
Liquid Membrane-Forming Compounds for Curing Concrete ASTM C 309, Type 2

CONSTRUCTION METHODS

610-3.1 GENERAL. The Contractor shall furnish all labor, materials, and services necessary for, and
incidental to, the completion of all work as shown on the drawings and specified herein. All machinery and
equipment owned or controlled by the Contractor, which he proposes to use on the work, shall be of
sufficient size to meet the requirements of the work, and shall be such as to produce satisfactory work; all
work shall be subject to the inspection and approval of the Engineer.

610-3.2 CONCRETE COMPOSITION. The concrete shall develop a compressive strength of [4,000 ] psi
in 28 days as determined by test cylinders made in accordance with ASTM C 31 and tested in
accordance with ASTM C 39. The concrete shall contain not less than 470 pounds of cement per cubic
yard (280 kg per cubic meter). The concrete shall contain 5 percent of entrained air, plus or minus 1
percent, as determined by ASTM C 231 and shall have a slump of not more than 4 in (10 cm) as
determined by ASTM C 143.

Concrete produced by a reputable local supplier of ready-mix or transit-mix concrete designed for a
minimum compressive strength of 3,000 psi at 28 days, unless otherwise specified, may be used when
approved by the Engineer. The Contractor shall submit the ready-mix or transit-mix design to the
Engineer at least 30 days prior to startup of construction.

610-3.3 ACCEPTANCE SAMPLING AND TESTING. Concrete for each structure will be accepted on the
basis of the compressive strength specified in paragraph 3.2. The concrete shall be sampled in
accordance with ASTM C 172. Compressive strength specimens shall be made in accordance with ASTM
C 31 and tested in accordance with ASTM C 39.

Concrete cylindrical test specimens shall be made in accordance with ASTM C 31 and tested in
accordance with ASTM C 39. The Contractor shall cure and store the test specimens under such
conditions as directed. The Engineer will make the actual tests on the specimens at no expense to the
Contractor.

610-3.4 PROPORTIONING AND MEASURING DEVICES. When package cement is used, the quantity
for each batch shall be equal to one or more whole sacks of cement. The aggregates shall be measured
separately by weight. If aggregates are delivered to the mixer in batch trucks, the exact amount for each
mixer charge shall be contained in each batch compartment. Weighing boxes or hoppers shall be
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approved by the Engineer and shall provide means of regulating the flow of aggregates into the batch box
so that the required and exact weight of aggregates can be readily obtained.

610-3.5 CONSISTENCY. The consistency of the concrete shall be checked by the slump test specified in
ASTM C 143.

610-3.6 MIXING. Concrete may be mixed at the construction site, at a central point, or wholly or in part in
truck mixers. The concrete shall be mixed and delivered in accordance with the requirements of ASTM C
94.

610-3.7 MIXING CONDITIONS. The concrete shall be mixed only in quantities required for immediate
use. Concrete shall not be mixed while the air temperature is below 40 °F (4 °C) without permission of the
Engineer. If permission is granted for mixing under such conditions, aggregates or water, or both, shall be
heated and the concrete shall be placed at a temperature not less than 50 °F (10 °C) nor more than 100
°F (38 °C). The Contractor shall be held responsible for any defective work, resulting from freezing or
injury in any manner during placing and curing, and shall replace such work at his/her expense.

Retempering of concrete by adding water or any other material shall not be permitted.

The delivery of concrete to the job shall be in such a manner that batches of concrete will be deposited at
uninterrupted intervals.

610-3.8 FORMS. Concrete shall not be placed until all the forms and reinforcements have been inspected
and approved by the Engineer. Forms shall be of suitable material and shall be of the type, size, shape,
quality, and strength to build the structure as designed on the plans. The forms shall be true to line and
grade and shall be mortar-tight and sufficiently rigid to prevent displacement and sagging between
supports. The Contractor shall bear responsibility for their adequacy. The surfaces of forms shall be
smooth and free from irregularities, dents, sags, and holes.

The internal ties shall be arranged so that, when the forms are removed, no metal will show in the
concrete surface or discolor the surface when exposed to weathering. All forms shall be wetted with water
or with a non-staining mineral oil, which shall be applied shortly before the concrete is placed. Forms shall
be constructed so that they can be removed without injuring the concrete or concrete surface. The forms
shall not be removed before the expiration of at least 30 hours from vertical faces, walls, slender columns,
and similar structures; forms supported by falsework under slabs, beams, girders, arches, and similar
construction shall not be removed until tests indicate that at least 60% of the design strength of the
concrete has developed.

610-3.9 PLACING REINFORCEMENT. All reinforcement shall be accurately placed, as shown on the
plans, and shall be firmly held in position during concreting. Bars shall be fastened together at
intersections. The reinforcement shall be supported by approved metal chairs. Shop drawings, lists, and
bending details shall be supplied by the Contractor when required.

610-3.10 EMBEDDED ITEMS. Before placing concrete, any items that are to be embedded shall be firmly
and securely fastened in place as indicated. All such items shall be clean and free from coating, rust,
scale, oil, or any foreign matter. The embedding of wood shall be avoided. The concrete shall be spaded
and consolidated around and against embedded items.

610-3.11 PLACING CONCRETE. All concrete shall be placed during daylight, unless otherwise
approved. The concrete shall not be placed until the depth and character of foundation, the adequacy of
forms and falsework, and the placing of the steel reinforcing have been approved. Concrete shall be
placed as soon as practical after mixing and in no case later than 1 hour after water has been added to
the mix. The method and manner of placing shall be such to avoid segregation and displacement of the
reinforcement. Troughs, pipes, and chutes shall be used as an aid in placing concrete when necessary.
Dropping the concrete a distance of more than 5 ft (1.5 m), or depositing a large quantity at one point, will
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not be permitted. Concrete shall be placed upon clean, damp surfaces, free from running water, or upon
properly consolidated soil.

The concrete shall be compacted with suitable mechanical vibrators operating within the concrete. When
necessary, vibrating shall be supplemented by hand spading with suitable tools to assure proper and
adequate compaction. Vibrators shall be manipulated so as to work the concrete thoroughly around the
reinforcement and embedded fixtures and into corners and angles of the forms. The vibration at any joint
shall be of sufficient duration to accomplish compaction but shall not be prolonged to the point where
segregation occurs. Concrete deposited under water shall be carefully placed in a compact mass in its
final position by means of a tremie, a closed bottom dump bucket, or other approved method and shall
not be disturbed after being deposited.

610-3.12 CONSTRUCTION JOINTS. When the placing of concrete is suspended, necessary provisions
shall be made for joining future work before the placed concrete takes its initial set. For the proper
bonding of old and new concrete, such provisions shall be made for grooves, steps, keys, dovetalils,
reinforcing bars or other devices as may be prescribed. The work shall be arranged so that a section
begun on any day shall be finished during daylight of the same day. Before depositing new concrete on or
against concrete that has hardened, the surface of the hardened concrete shall be cleaned by a heavy
steel broom, roughened slightly, wetted, and covered with a neat coating of cement paste or grout.

610-3.13 EXPANSION JOINTS. Expansion joints shall be constructed at such points and of such
dimensions as may be indicated on the drawings. The premolded filler shall be cut to the same shape as
that of the surfaces being joined. The filler shall be fixed firmly against the surface of the concrete already
in place in such manner that it will not be displaced when concrete is deposited against it.

610-3.14 DEFECTIVE WORK. Any defective work discovered after the forms have been removed shall
be immediately removed and replaced. If any dimensions are deficient, or if the surface of the concrete is
bulged, uneven, or shows honeycomb, which in the opinion of the Engineer cannot be repaired
satisfactorily, the entire section shall be removed and replaced at the expense of the Contractor.

610-3.15 SURFACE FINISH. All exposed concrete surfaces shall be true, smooth, and free from open or
rough spaces, depressions, or projections. The concrete in horizontal plane surfaces shall be brought
flush with the finished top surface at the proper elevation and shall be struck-off with a straightedge and
floated. Mortar finishing shall not be permitted, nor shall dry cement or sand-cement mortar be spread
over the concrete during the finishing of horizontal plane surfaces.

When directed, the surface finish of exposed concrete shall be a rubbed finish. If forms can be removed
while the concrete is still green, the surface shall be pointed and wetted and then rubbed with a wooden
float until all irregularities are removed. If the concrete has hardened before being rubbed, a carborundum
stone shall be used to finish the surface. When approved, the finishing can be done with a rubbing
machine.

610-3.16 CURING AND PROTECTION. All concrete shall be properly cured and protected by the
Contractor. The work shall be protected from the elements, flowing water, and from defacement of any
nature during the building operations. The concrete shall be cured as soon as it has sufficiently hardened
by covering with an approved material. Water-absorptive coverings shall be thoroughly saturated when
placed and kept saturated for a period of at least 3 days. All curing mats or blankets shall be sufficiently
weighted or tied down to keep the concrete surface covered and to prevent the surface from being
exposed to currents of air. Where wooden forms are used, they shall be kept wet at all times until
removed to prevent the opening of joints and drying out of the concrete. Traffic shall not be allowed on
concrete surfaces for 7 days after the concrete has been placed.

610-3.17 DRAINS OR DUCTS. Drainage pipes, conduits, and ducts that are to be encased in concrete
shall be installed by the Contractor before the concrete is placed. The pipe shall be held rigidly so that it
will not be displaced or moved during the placing of the concrete.
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610-3.18 COLD WEATHER PROTECTION. When concrete is placed at temperatures below 40 °F (4 °C),
the Contractor shall provide satisfactory methods and means to protect the mix from injury by freezing.
The aggregates, or water, or both, shall be heated in order to place the concrete at temperatures between
50 °F and 100 °F (10 °C and 38 °C).

Calcium chloride may be incorporated in the mixing water when directed by the Engineer. Not more than
2 pounds (908 grams) of Type 1 nor more than 1.6 pounds (726 grams) of Type 2 shall be added per bag
of cement. After the concrete has been placed, the Contractor shall provide sufficient protection such as
cover, canvas, framework, heating apparatus, etc., to enclose and protect the structure and maintain the
temperature of the mix at not less than 50 °F (10 °C) until at least 60% of the designed strength has been
attained.

610-3.19 FILLING JOINTS. All joints that require filling shall be thoroughly cleaned, and any excess
mortar or concrete shall be cut out with proper tools. Joint filling shall not be started until after final curing
and shall be done only when the concrete is completely dry. The cleaning and filling shall be carefully
done with proper equipment and in a manner to obtain a neat looking joint free from excess filler.

METHOD OF MEASUREMENT

610-4.1 No measurement will be made for direct payment for any portland cement concrete and
reinforcing steel, as the cost of the portland cement concrete and reinforcing steel shall be considered as
subsidiary to the items requiring portland cement concrete and reinforcing steel.

BASIS OF PAYMENT

610-5.1 No payment shall be made for structural portland cement concrete and reinforcing steel. The
cost of portland cement concrete and reinforcing steel shall be incidental to those items of work which
require portland cement concrete and its payment shall be included in the cost of those items.

ltem-P-610-5.1 Steel Reinforcement - Per-Pound-(kg)
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ASTM C 31

ASTM C 39

ASTM C 136

ASTM C 138

ASTM C 143

ASTM C 231

ASTM C 666

ASTM C 1077

ASTM C 1260

ASTM A 184

ASTM A 185

ASTM A 497

ASTM A 615

ASTM A 704

ASTM C 33

ASTM C 94

ASTM C 150

ASTM C 171

ASTM C 172

ASTM C 260

ASTM C 309

ASTM C 494

ASTM C 595

ASTM C 618

ASTM D 1751

NC

TESTING REQUIREMENTS
Making and Curing Test Specimens in the Field
Compressive Strength of Cylindrical Concrete Specimens
Sieve Analysis of Fine and Coarse Aggregates
Density (Unit Weight), Yield, and Air Content (Gravimetric) of Concrete
Slump of Hydraulic Cement Concrete
Air Content of Freshly Mixed Concrete by the Pressure Method
Resistance of Concrete to Rapid Freezing and Thawing

Laboratories Testing Concrete and Concrete Aggregates for Use in Construction and
Criteria for Laboratory Evaluation

Potential Alkali Reactivity of Aggregates (Mortar-Bar Method)
MATERIAL REQUIREMENTS

Specification for Fabricated Deformed Steel Bar or Rod Mats for Concrete
Reinforcement

Steel Welded Wire Fabric, Plain, for Concrete Reinforcement
Steel Welded Wire Fabric, Deformed, for Concrete Reinforcement
Deformed and Plain Billet-Steel Bars for Concrete Reinforcement
Welded Steel Plain Bars or Rod Mats for Concrete Reinforcement
Concrete Aggregates

Ready-Mixed Concrete

Portland Cement

Sheet Materials for Curing Concrete

Sampling Freshly Mixed Concrete

Air-Entraining Admixtures for Concrete

Liquid Membrane-Forming Compounds for Curing Concrete
Chemical Admixtures for Concrete

Blended Hydraulic Cements

Coal Flyash and Raw or Calcined Natural Pozzolan for Use as a Mineral Admixture
in Concrete

Specification for Preformed Expansion Joint Fillers for Concrete Paving and
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Structural Construction (Non-extruding and Resilient Bituminous Types)

ASTM D 1752 Specification for Preformed Sponge Rubber and Cork Expansion Joint Fillers for
Concrete Paving and Structural Construction

AASHTO T 26 Quality of Water to be Used in Concrete

END OF ITEM P-610
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ITEM P-620 RUNWAY AND TAXIWAY PAINTING

DESCRIPTION

620-1.1 This item shall consist of the painting of numbers, markings, and stripes on the surface of
runways, taxiways, and aprons, in accordance with these specifications and at the locations shown on the
plans, or as directed by the Engineer.

MATERIALS

620-2.1 MATERIALS ACCEPTANCE. The Contractor shall furnish manufacturer’s certified test reports
for materials shipped to the project. The certified test reports shall include a statement that the materials
meet the specification requirements. The reports can be used for material acceptance or the Engineer
may perform verification testing. The reports shall not be interpreted as a basis for payment. The
Contractor shall notify the Engineer upon arrival of a shipment of materials to the site. The material
quantities shall be verified “on-site” to match the square feet of markings. Quantities shall be calculated
in accordance with the coverage rates outlined below for both paint and glass beads.

620-2.2 PAINT. Paint shall be [waterborne,—epexy—methacrylate,—solvent-base—or—preformed
thermoplastie] in accordance with the requirements of paragraph 620-2.2 [a ]. Paint shall be furnished in
[White - 37925, Yellow - 33538 or 33655, Pink — 1 part Red — 31136 to 2 parts White — 37925, Red -
31136 and Black - 37038] in accordance with Federal Standard No. 595. In the event paved islands
require painting to identify that they are not usable pavements, paint shall be furnished in Green - 34138
or 34230 or 34540 or an approved green color as specifically specified or required by the Owner. The
Owner shall be responsible for defining which color of green paint is utilized. In the event the Owner
wishes to utilize a different shade of green than specified herein, the contractor shall submit color
samples of Federal Standard 595C or latest edition authorized paint colors for approval by the Owner and
Engineer prior to ordering any green paint.

a. Waterborne. Paint shall meet the requirements of Federal Specification TT-P-1952E, [Fypet
Type Il, eTFype-H]. Waterborne black paint shall be used to outline a border at least 6-inches (150 mm)
wide around markings on all light colored pavements.
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e. Preformed Thermoplastic Airport Pavement Markings. Markings must be composed of ester
modified resins in conjunction with aggregates, pigments, and binders that have been factory produced
as a finished product. The material must be impervious to degradation by aviation fuels, motor fuels, and
lubricants.

(1) The markings must be able to be applied in temperatures as low as 35 °F without any special
storage, preheating, or treatment of the material before application.

(&) The markings must be supplied with an integral, non-reflectorized black border.
(2) Graded Glass Beads.

(a) The material must contain a minimum of thirty percent (30%) intermixed graded glass
beads by weight. The intermixed beads shall conform to [Federal Specification. TT-B-1325D, Type |,
gradation A] [Federal Specification. TT-B-1325D, Type 1V].

(b) The material must have factory applied coated surface beads in addition to the
intermixed beads at a rate of 1 Ib. (+ 10%) per 10 sq. ft. These factory applied coated surface beads shall
have a minimum of 90% true spheres, minimum refractive index of 1.50, and meet the following
gradation.

Size Gradation
us Retained, % | Passing, %
Mesh Hm
12 1700 0-2% 98 - 100%
14 1400 0 - 3.5% 96.5 - 100%
16 1180 2-25% 75 - 98%
18 1000 28 - 63% 37 -72%
20 850 63 - 72% 28 - 37%
30 600 67 -77% 23 -33%
50 300 89 - 95% 5-11%
80 200 97 - 100% 0 - 3%

(3) Heating Indicators. The top surface of the material (same side as the factory applied surface
beads) shall have regularly spaced indents. These indents shall act as a visual cue during application that
the material has reached a molten state so satisfactory adhesion and proper bead embedment has been
achieved and a post-application visual cue that the installation procedures have been followed.

(4) Pigments. Percent by weight.
(a) White: Titanium Dioxide, ASTM D 476, type Il shall be 10 percent minimum.

(b) Yellow and Colors: Titanium Dioxide, ASTM D 476, type Il shall be 1 percent
minimum. Organic yellow, other colors, and tinting as required to meet color standard.

(5) Prohibited Materials. The manufacturer shall certify that the product does not contain
mercury, lead, hexavalent chromium, halogenated solvents, nor any carcinogen as defined in 29 CFR
1910.1200 in amounts exceeding permissible limits as specified in relevant Federal Regulations.

(6) Daylight Directional Reflectance.
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(a) White: The daylight directional reflectance of the white paint shall not be less than 75
percent (relative to magnesium oxide), when tested in accordance with Federal Test Method Standard
No. 141D/GEN, Method 6121.

(b) Yellow: The daylight directional reflectance of the yellow paint shall not be less than
45 percent (relative to magnesium oxide), when tested in accordance with Federal Test Method Standard
No. 141D/GEN. The x and y values shall be consistent with the Federal Hegman yellow color standard
chart for traffic yellow standard 33538, or shall be consistent with the tolerance listed below:

< 462 X 470 X 479 x 501
y .438 y .455 y .428 y .452

(7) Skid Resistance. The surface, with properly applied and embedded surface beads, must
provide a minimum resistance value of 45 BPN when tested according to ASTM E303.

(8) Thickness. The material must be supplied at a nominal thickness of 65 mil (1.7 mm).

(9) Environmental Resistance. The material must be resistant to deterioration due to exposure
to sunlight, water, salt, or adverse weather conditions and impervious to aviation fuels, gasoline, and oil.

(10) Retroreflectivity. The material, when applied in accordance with manufacturer’s guidelines,
must demonstrate a uniform level of nighttime retroreflection when tested in accordance to ASTM E1710.

(11) Packaging. A protective film around the box must be applied in order to protect the material
from rain or premature aging.

(12) Manufacturing Control and I1SO Certification. The manufacturer must be ISO 9001:2000
certified and provide proof of current certification. The scope of the certification shall include manufacture
of reflective markings.

a. The markings must be a resilient thermoplastic product with uniformly distributed glass
beads throughout the entire cross-sectional area. The markings must be resistant to the detrimental
effects of aviation fuels, motor fuels and lubricants, hydraulic fluids, de-icers, anti-icers, protective
coatings, etc. Lines, legends, and symbols must be capable of being affixed to bituminous and/or
Portland cement concrete pavements by the use of a large radiant heater. Colors shall be available as
required.

b. The markings must be capable of conforming to pavement contours, breaks, and faults
through the action of airport traffic at normal pavement temperatures. The markings must be capable of
fully conforming to grooved pavements, including pavement grooving per FAA AC 150/5320-12, current
version. The markings shall have resealing characteristics, such that it is capable of fusing with itself and
previously applied thermoplastics when heated with a heat source per manufacturer’'s recommendation.

c. Multicolored markings must consist of interconnected individual pieces of preformed
thermoplastic pavement marking material, which through a variety of colors and patterns, make up the
desired design. The individual pieces in each large marking segment (typically more than 20 ft. long) must
be factory assembled with a compatible material and interconnected so that in the field it is not necessary
to assemble the individual pieces within a marking segment. Obtaining multicolored effect by overlaying
materials of different colors is not acceptable due to resulting inconsistent marking thickness and
inconsistent application temperature in the marking/substrate interface.

e. The marking material must set up rapidly, permitting the access route to be re-opened
to traffic a maximum of 15 minutes after application.

f. The marking material shall have an integral color throughout the thickness of the
marking material.
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620-2.3 REFLECTIVE MEDIA. Glass beads shall meet the reqwrements for [ 1. Glass beads shall be

treated with a

med+a—te—ensu¥e—adhes+en—and—embedment~ adhe5|on promotlng and/or flotatlon coatlngs

Paint Color Glasérigz?iz’nTer g Glass Beads, Type lll | Glass Beads, Type IV
White See Table 1. See Table 1. See Table 1.
Yellow See Table 1. See Table 1. See Table 1.

Red See Table 1 and Note. Not used. See Table 1 and Note.
Pink See Table 1 and Note. Not used. See Table 1 and Note.
Black Not used. Not used. See Table 1 and Note.

The
Retroreflective readings at application should meet values ranging from 700 to 1100 millicandellas on the
white markings and 400 to 900 millicandellas on yellow markings.

CONSTRUCTION METHODS

620-3.1 WEATHER LIMITATIONS. The painting shall be performed only when the surface is dry and
when the surface temperature is at least 45 °F (7 °C) and rising and the pavement surface temperature is
at least 5 °F (2.7 °C) above the dew point. [Painting operations shall be discontinued when the
surface temperature exceeds [ ] degrees F ([ ] degrees C.] Markings shall not be applied when the
pavement temperature is greater than 120 °F (49 °C).

620-3.2 EQUIPMENT. Equipment shall include the apparatus necessary to properly clean the existing
surface, a mechanical marking machine, a bead dispensing machine, and such auxiliary hand-painting
equipment as may be necessary to satisfactorily complete the job. The equipment shall be able to paint
from 6-inches to 36-inches in a single pass with the capability of applying two colors simultaneously.

The mechanical marker shall be an atomizing spray-type or airless-type marking machine suitable for
application of traffic paint. It shall produce an even and uniform film thickness at the required coverage
and shall apply markings of uniform cross-sections and clear-cut edges without running or spattering and
without over spray.

620-3.3 PREPARATION OF SURFACE. Immediately before application of the paint, the surface shall be
dry and free from dirt, grease, oil, laitance, or other foreign material that would reduce the bond between
the paint and the pavement. The area to be painted shall be cleaned by high pressure water blasting to
remove all loose and poorly bonded paint, mildew or other surface contaminants. A vacuum sweeper
shall be provided to remove the majority of the water and debris as the cleaning proceeds. The Engineer
shall be given 24-hours notice prior to the commencement of palntlng operatlons to insure adequate
cleaning measures have been performed A

[Paint shall not be applied to Portland cement concrete pavement until the areas to be painted are
clean of curing material. Sandblasting or high-pressure water shall be used to remove curing
materials.]

620-3.4 LAYOUT OF MARKINGS. The proposed markings shall be laid out in advance of the paint
appllcatlon The Iocatlons of markings to receive glass beads shall be shown on the plans. —Fhe-locations

Markings to be repainted shall be
verified for proper location and alignment in accordance with the tolerances shown under 620-3.5 below.
All markings shall receive glass beads unless otherwise noted on the plans.
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620-3.5 APPLICATION. Paint shall be applied at the locations and to the dimensions and spacing shown
on the plans. Paint shall not be applied until the layout and condition of the surface has been approved by
the Engineer. The edges of the markings shall not vary from a straight line more than 1/2 in (12 mm) in 50
ft (15 m) and marking dimensions and spacings shall be within the following tolerances:

Dimension and Spacing Tolerance
36in (910 mm) or less +1/2in (12 mm)
greater than 36 in to 6 ft (910 mm to 1.85 m) +1in (25 mm)
greater than 6 ft to 60 ft (1.85 m to 18.3 m) *2in (51 mm)
greater than 60 ft (18.3 m) +3in (76 mm)

The paint shall be mixed in accordance with the manufacturer’s instructions and applied to the pavement
with a marking machine at the rate shown in Table 1. The addition of thinner will not be permitted. A
period of [30 days ] shall elapse between placement of a bituminous surface course or seal coat and
application of the paint. . If the runway must be placed in service before the 30-day cure time, markings
shall be applied at 1/2 rate without glass beads. After the 30-day cure time, a full application of paint and
beads shall be applied to all affected markings. If the airport requires beads be applied to the paint that
was applied at 1/2 rate, the beads shall be applied at a rate that will produce Retroreflective readings at
application that meet values ranging from [ to ] millicandellas on the white markings and [ to ]
millicandellas on yellow markings. Once the asphalt pavements have cured and the pavement is ready
for final full application of markings, all existing glass beads (if present) shall be swept clear of the
temporary paint and the temporary paint prepared in accordance with these specifications to receive the
full and final painting.

Paint installation shall be monitored for correct application rates (film thickness). Wet film thickness
gauges shall be used in wet paint to ascertain the “wet film thickness” of the paint. The proper paint
thickness is necessary to properly anchor the glass beads and verify the paint coverage matches the
application rates below. Wet film thickness should be 15 mils wet.

Green paint shall be applied to paved islands only as designated on the plans and in the specific areas
shown on the plans. If the contractor has concerns or questions about the location and/or layout of the
areas to receive green paint, the contractor shall notify the Engineer for a clarification prior to performing
any painting. Green paint shall only be applied to paved islands when specifically authorized or required
by the Owner.
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Table 1 Application Rates For Paint And Glass Beads
(See Note regarding Red and Pink Paint)

Paint Glass Beads, Type |, Glass Beads, Glass Beads,
Sq ft per Gradation A Type lll Type IV
Paint q pz Pounds per gallon of | Pounds per gallon of | Pounds per gallon of
gallon, ft°/gal. ; ) ;
Type (Sq ms per paint-lb./gal. paint-lb./gal. paint-lb./gal.
liter, m?/l) (Km per liter of paint- | (Km per liter of paint- | (Km per liter of paint-
' kg/l) kg/l) kg/l)
* * * * *

Note: The glass bead application rate for Red and Pink paint shall be reduced by 2 Ib./gal. (0.24 kg/l) for
Type | and Type IV beads. Type Ill beads shall not be applied to Red or Pink paint.

Glass beads shall be distributed upon the marked areas at the locations shown on the plans to receive
glass beads immediately after application of the paint. A dispenser shall be furnished that is properly
designed for attachment to the marking machine and suitable for dispensing glass beads as the paint is
applied. Each bead dispenser shall be calibrated in the presence of the inspector or their designated
representative in accordance with the manufacturer's recommendations. A calibration kit consisting of a
scaled beaker and a stopwatch is available from the glass bead manufacturer. Glass beads shall be
applied at the rate shown in Table 1. Glass beads shall not be applied to black paint. Glass beads shall
adhere to the cured paint or all marking operations shall cease until corrections are made.

Retro-Reflectivity readings measure the effective light return for glass beads and are correlated to low
light or nighttime visibility. Retro-Reflective readings shall measure a minimum of 700 millicandellas per
square meter per lux for white paint and a minimum of 400 for yellow paint. Readings shall be taken
within three (3) days of application using an approved 30 meter retro-reflectometer (Miralux or LTL 2000).

All emptied containers shall be returned to the paint storage area for checking by the Engineer. The
containers shall not be removed from the airport or destroyed until authorized by the Engineer.

620-3.6 APPLICATION--PREFORMED AIRPORT PAVEMENT MARKINGS.

a. Asphalt and Portland cement To ensure minimum single-pass application time and optimum
bond in the marking/substrate interface, the materials must be applied using a variable speed self-
propelled mobile heater with an effective heating width of no less than 16 ft (4.88 m) and a free span
between supporting wheels of no less than 18 ft (5.49 m). The heater must emit thermal radiation to the
marking material in such a manner that the difference in temperature of 2 in (5.08 cm) wide linear
segments in the direction of heater travel must be within 5 percent of the overall average temperature of
the heated thermoplastic material as it exits the heater. The material must be able to be applied at
ambient and pavement temperatures down to 35 °F (2 °C) without any preheating of the pavement to a
specific temperature. The material must be able to be applied without the use of a thermometer. The
pavement shall be clean, dry, and free of debris. A hon-VOC sealer with a maximum applied viscosity of
250 centiPoise (ASTM D 2393) must be applied to the pavement shortly before the markings are applied.
The supplier must enclose application instructions with each box/package.

620-3.7 PROTECTION AND CLEANUP. After application of the markings, all markings shall be protected
from damage until dry. All surfaces shall be protected from excess moisture and/or rain and from
disfiguration by spatter, splashes, spillage, or drippings. The Contractor shall remove from the work area
all debris, waste, loose or unadhered reflective media, and by-products generated by the surface
preparation and application operations to the satisfaction of the Engineer. The Contractor shall dispose of
these wastes in strict compliance with all applicable state, local, and Federal environmental statutes and
regulations.

City of San Antonio P-620-8 TECHNICAL SPECIFICATIONS
San Antonio Internatinal Airport July 25, 2014
GA FIS Taxiway & Apron Improvements REVISION O




FAA/10F NC

METHOD OF MEASUREMENT

620-4.1 The quantity of runway and taxiway markings and associated surface preparation to be paid for

shaII be [the number of square feet (square meters) of parntrng aFrd—tlareurort:|Jrnber—eJf—peurtds—élem%aq6

c—emp#et&rtem—m—elaee} performed in accordance with the specrfrcatrons and accepted by the Englneer

BASIS OF PAYMENT

620-5.1 Payment shall be made at the respective contract [price per square foot (square meter)] Hamp
sum—pnee] for runway and taxrway palntlng and assomated surface preparation {—and—Ep#e&per—peund

marlengs]—fer—reﬂeetwemedm Th|s price shaII be full compensatlon for furnlshlng aII matenals and for aII
labor, equipment, tools, and incidentals necessary to complete the item.

Payment will be made under:

Item P-620-5.1 Pavement Marking (Yellow) with Reflective Beads Including Surface
Preparation -- Per Square Foot (segdate-metes
Item P-620-5.2 Pavement Marking (White) with Reflective Beads Including Surface

Preparation -- Per Square Foot (sguare-meter)

Item P-620-5.3 Pavement Marking (Black) without Reflective Beads Including
Surface Preparation -- Per Square Foot (sguate-meter)
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TESTING REQUIREMENTS

ASTM C 136 Sieve Analysis of Fine and Coarse Aggregates

ASTM C 146 Chemical Analysis of Glass Sand

ASTM C 371 Wire-Cloth Sieve Analysis of Nonplastic Ceramic Powders

ASTM D 92 Test Method for Flash and Fire Points by Cleveland Open Cup

ASTM D 711 No-Pick-Up Time of Traffic Paint

ASTM D 968 Standard Test Methods for Abrasion Resistance of Organic Coatings
by Falling Abrasive

ASTM D 1213-54 (1975) Test Method for Crushing Resistance of Glass Spheres

ASTM D 1652 Test Method for Epoxy Content of Epoxy Resins

ASTM D 2074 Test Method for Total Primary, Secondary, and Tertiary Amine
Values of Fatty Amines by Alternative Indicator Method

ASTM D 2240 Test Method for Rubber Products-Durometer Hardness

ASTM G 15453 Operating Light and Water-Exposure Apparatus (Fluorescent Light
Apparatus UV-Condensation Type) for Exposure of Nonmetallic
Materials.

Federal Test Method Paint, Varnish, Lacquer and Related Materials; Methods of

Standard No. 141D/GEN Inspection, Sampling and Testing

MATERIAL REQUIREMENTS
ASTM D 476 Specifications for Dry Pigmentary Titanium Dioxide Pigments Products

Code of Federal Regulations 40 CFR Part 60, Appendix A — Definition of Traverse Point Number and
Location

Code of Federal Regulations 29 CFR Part 1910.1200 — Hazard Communications

FED SPEC TT-B-1325D Beads (Glass Spheres) Retroreflective
AASHTO M 247 Glass Beads Used in Traffic Paints
FED SPEC TT-P-1952E Paint, Traffic and Airfield Marking, Waterborne

Commercial Item Description  Paint, Traffic, Solvent Based
(CID) A-A-2886B

FED STD 595 Colors used in Government Procurement

END OF ITEM P-620
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ITEM D-701 PIPE FOR STORM DRAINS AND CULVERTS
DESCRIPTION

701-1.1 This item shall consist of the construction of pipe culverts and storm drains in accordance with
these specifications and in reasonably close conformity with the lines and grades shown on the plans.

MATERIALS

701-2.1 Materials shall meet the requirements shown on the plans and specified below.

701-2.2 PIPE. The pipe shall be of the type called for on the plans or in the proposal and shall be in
accordance with the following appropriate requirements.

ASTM A 760 Metallic Coated Corrugated Steel Pipe (Type I, IR or II)

ASTM A 761 Galvanized Steel Corrugated Structural Plates and Fasteners for Pipe,
Pipe-Arches, and Arches

ASTM A 762 Polymer Precoated Corrugated Steel Pipe for Sewers and Drains

ASTM A 849 Post-Coated and Lined (Bituminous or Concrete) Corrugated Steel Sewer

and Drainage Pipe

A885/A885M-96 Steel Sheet, Zinc and Aramid Fiber Composite Coated for Corrugated

Steel Sewer, Culvert, and Underdrain Pipe

ASTM B 745 Corrugated Aluminum Alloy Culvert Pipe
ASTM C 14 Non-Reinforced Concrete Pipe
ASTM C 76 Reinforced Concrete Pipe
ASTM C 655 Reinforced Concrete D-Load Pipe
ASTM C 506 Reinforced Concrete Arch Pipe
ASTM C 507 Reinforced Concrete Elliptical Pipe
ASTM C 789 Precast Reinforced Concrete Box Sections
and C 850
ASTM F 667 Large Diameter Corrugated Polyethylene Pipe and Fittings
ASTM F 714 Polyethylene (PE) Plastic Pipe (SDR-PR) Based on Outside Diameter
ASTM F 794 Poly (Vinyl Chloride) Ribbed Drain Pipe & Fittings
ASTM F 894 Based on Controlled Inside Diameter Polyethylene (PE) Large Diameter
Profile Wall Sewer and Drain Pipe
ASTM F 949 Poly (Vinyl Chloride) (PVC) Corrugated Sewer Pipe With a Smooth Interior
and Fittings
City of San Antonio D-701-1 TECHNICAL SPECIFICATIONS
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ASTM F 2435 Steel Reinforced Polyethylene (PE) Corrugated Pipe

ASTM F 2562 Steel Reinforced Thermoplastic (HDPE) Ribbed Pipe and Fittings for Non-
Pressure Drainage and Sewerage

AASHTO M 190 Bituminous-Coated Corrugated Metal Pipe and Pipe Arches

AASHTO M 190 Bituminous-Coated Corrugated Aluminum Alloy Culvert Pipe

and M 196

AASHTO M 167 Bituminous-Coated Structural Plate Pipe, Pipe Arch, and Arches

and M 243

AASHTO M 219 Aluminum Alloy Structural Plate for Pipe, Pipe Arch, and Arches

ASTM D 3034 Polyvinyl Chloride (PVC) Pipe

AASHTO M 252 Corrugated Polyethylene Drainage Tubing (all types)

AASHTO M 294M Corrugated Polyethylene Pipe 300 to 1200 mm Diameter (all types)

AASHTO M 304 Poly (Vinyl Chloride) (PVC) Profile Wall Drain Pipe and Fittings Based on
Controlled Inside Diameter

AASHTO MP-20 Steel Reinforced Polyethylene (PE) Ribbed Pipe

Pipe identified for use with jack and bore operations and its associated cost shall be included with the
jack and bore specification and bid item. The basic definition of pipe type, class, and accessories
required for the project can be defined herein. However, if there are any specialty items such as
cushioning materials, special seals, special pipe end conditions, etc. required because of the jack and
bore operations, those special items shall be specified and bid with the separate jack and bore bid items.

701-2.3 CONCRETE. Concrete for pipe cradles shall have a minimum compressive strength of 2000 psi
(13.8 MPa) at 28 days and conform to the requirements of ASTM C 94.

701-2.4 RUBBER GASKETS. Rubber gaskets for rigid pipe shall conform to the requirements of ASTM C
443. Rubber gaskets for PVC pipe and polyethylene pipe shall conform to the requirements of ASTM F
477. Rubber gaskets for zinc-coated steel pipe and precoated galvanized pipe shall conform to the
requirements of ASTM D 1056, for the “RE” closed cell grades. Rubber gaskets for steel reinforced
thermoplastic (HDPE) ribbed pipe shall conform to the requirements of ASTM F 477.

701-2.5 JOINT MORTAR. Pipe joint mortar shall consist of one part Portland cement and two parts sand.
The Portland cement shall conform to the requirements of ASTM C 150, Type |. The sand shall conform
to the requirements of ASTM C 144.

701-2.6 JOINT FILLERS. Poured filler for joints shall conform to the requirements of ASTM D 1190.
701-2.7 PLASTIC GASKETS. Plastic gaskets shall conform to the requirements of AASHTO M 198 (Type
B).

[701-2.8. CONTROLLED LOW STRENGTH MATERIAL (CLSM). Controlled low strength material
shall conform to the requirements of Item P-153. When CLSM is used all joints shall have gaskets.

City of San Antonio D-701-2 TECHNICAL SPECIFICATIONS
San Antonio Internatinal Airport July 25, 2014
GA FIS Taxiway & Apron Improvements REVISION O



FAA/10F NC

CONSTRUCTION METHODS

701-3.1 EXCAVATION. The width of the pipe trench shall be sufficient to permit satisfactory jointing of
the pipe and thorough tamping of the bedding material under and around the pipe, but it shall not be less
than the external diameter of the pipe plus 6 in (150 mm) on each side. The trench walls shall be
approximately vertical.

Where rock, hardpan, or other unyielding material is encountered, the Contractor shall remove it from
below the foundation grade for a depth of at least 12 in (300 mm) or %2 in (12 mm) for each foot of fill over
the top of the pipe (whichever is greater) but for no more than three-quarters of the nominal diameter of
the pipe. The width of the excavation shall be at least 1 ft (30 cm) greater than the horizontal outside
diameter of the pipe. The excavation below grade shall be backfilled with selected fine compressible
material, such as silty clay or loam, and lightly compacted in layers not over 6 in (150 mm) in
uncompacted depth to form a uniform but yielding foundation.

Where a firm foundation is not encountered at the grade established, due to soft, spongy, or other
unstable soil, the unstable soil shall be removed and replaced with approved granular material for the full
trench width. The Engineer shall determine the depth of removal necessary. The granular material shall
be compacted to provide adequate support for the pipe.

The excavation for pipes that are placed in embankment fill shall not be made until the embankment has
been completed to a height above the top of the pipe as shown on the plans.

701-3.2 BEDDING. The pipe bedding shall conform to the class specified on the plans. When no bedding
class is specified or detailed on the plans, the requirements for Class C bedding shall apply.

a. Rigid Pipe. Class A bedding shall consist of a continuous concrete cradle conforming to the plan
details.

Class B bedding shall consist of a bed of granular material having a thickness of at least 6 in (150
mm) below the bottom of the pipe and extending up around the pipe for a depth of not less than 30
percent of the pipe’s vertical outside diameter. The layer of bedding material shall be shaped to fit the
pipe for at least 10 percent of the pipe’s vertical diameter and shall have recesses shaped to receive the
bell of bell and spigot pipe. The bedding material shall be sand or selected sandy soil, all of which passes
a 3/8 in (9 mm) sieve and not more than 10 percent of which passes a No. 200 (0.075 mm) sieve.

Class C bedding shall consist of bedding the pipe in its natural foundation to a depth of not less than
10 percent of the pipe’s vertical outside diameter. The bed shall be shaped to fit the pipe and shall have
recesses shaped to receive the bell of bell and spigot pipe.

b. Flexible Pipe. For flexible pipe, the bed shall be roughly shaped to fit the pipe, and a bedding
blanket of sand or fine granular material shall be provided as follows:

Pipe Corrugation Depth Minimum Bedding
Depth

in. mm in. mm

1/2 12.5 1 25.0

1 25.0 2 50.0

2 50.0 3 75.0

2% 62.5 3% 87.5

c. PVC and Polyethylene Pipe. For PVC and polyethylene pipe, the bedding material shall consist of
coarse sands and gravels with a maximum particle size of 3/4 in (13 mm). For pipes installed under paved
areas, no more than 12 percent of the material shall pass the No. 200 (0.075 mm) sieve. For all other

D-701-3 TECHNICAL SPECIFICATIONS
July 25, 2014

REVISION 0

City of San Antonio
San Antonio Internatinal Airport
GA FIS Taxiway & Apron Improvements



FAA/10F NC

areas, no more than 50 percent of the material shall pass the No. 200 (0.075 mm) sieve. The bedding
shall have a thickness of at least 6 in (150 mm) below the bottom of the pipe and extend up around the
pipe for a depth of not less than 50 percent of the pipe’s vertical outside diameter.

701-3.3 LAYING PIPE. The pipe laying shall begin at the lowest point of the trench and proceed upgrade.
The lower segment of the pipe shall be in contact with the bedding throughout its full length. Bell or
groove ends of rigid pipes and outside circumferential laps of flexible pipes shall be placed facing
upgrade. Pipe shall be placed using a laser.

Paved or partially lined pipe shall be placed so that the longitudinal center line of the paved segment
coincides with the flow line.

Elliptical and elliptically reinforced pipes shall be placed with the manufacturer’s top of pipe mark within
five degrees of a vertical plane through the longitudinal axis of the pipe.

701-3.4 JOINING PIPE. Joints shall be made with (1) Portland cement mortar, (2) Portland cement grout,
(3) rubber gaskets, (4) plastic gaskets, or (5) coupling bands.

Mortar joints shall be made with an excess of mortar to form a continuous bead around the outside of the
pipe and shall be finished smooth on the inside. Molds or runners shall be used for grouted joints in order
to retain the poured grout. Rubber ring gaskets shall be installed to form a flexible watertight seal.

a. Concrete Pipe. Concrete pipe may be either bell and spigot or tongue and groove. The method of
joining pipe sections shall be such that the ends are fully entered and the inner surfaces are reasonably
flush and even. Joints shall be thoroughly wetted before mortar or grout is applied.

b. Metal Pipe. Metal pipe shall be firmly joined by form fitting bands conforming to the requirements
of ASTM A 760 for steel pipe and AASHTO M 196 for aluminum pipe.

c. PVC and Polyethylene Pipe. Joints for PVC and Polyethylene pipe shall conform to the
requirements of ASTM D 3212 when water tight joints are required. Joints for PVC and Polyethylene pipe
shall conform to the requirements of AASHTO M 304 when soil tight joints are required. Fittings for
polyethylene pipe shall conform to the requirements of AASHTO M 252 or M 294 M.

701-3.5 BACKFILLING. Pipes shall be inspected before any backfill is placed; any pipes found to be out
of alignment, unduly settled, or damaged shall be removed and relaid or replaced at the Contractor’s
expense.

Material for backfill shall be fine, readily compatible soil, granular material selected from the excavation or
a source of the Contractor’s choosingl;-e+shal-meet-the requirements—oefttemP-153}. . It shall not
contain frozen lumps, stones that would be retained on a 2 in (50.0 mm) sieve, chunks of highly plastic
clay, or other objectionable material. No less than 95 percent of a granular backfill material shall pass
through a 1/2 in (12 mm) sieve, and no less than 95 percent of it shall be retained on a No. 4 (4.75 mm)
sieve.

When the top of the pipe is even with or below the top of the trench, the backfill shall be compacted in
layers not exceeding 6 in (150 mm) on both sides of the pipe and shall be brought up 1 ft (30 cm) above
the top of the pipe or to natural ground level, whichever is greater. Care shall be exercised to thoroughly
compact the backfill material under the haunches of the pipe. Material shall be brought up evenly on both
sides of the pipe.

When the top of the pipe is above the top of the trench, the backfill shall be compacted in layers not
exceeding 6 in (150 mm) and shall be brought up evenly on both sides of the pipe to 1 ft (30 cm) above
the top of the pipe. The width of backfill on each side of the pipe for the portion above the top of the
trench shall be equal to twice the pipe’s diameter or 12 ft (3.5 m), whichever is less.
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For PVC and polyethylene pipe, the backfill shall be placed in two stages; first to the top of the pipe and
then at least 12 in (300 mm) over the top of the pipe. The backfill material shall meet the requirements of
paragraph 701-3.2c.

All backfill shall be compacted to the density required under Item P-152 Excavation and Embankment.
METHOD OF MEASUREMENT

701-4.1 The length of pipe shall be measured in linear feet (meters) of pipe in place, completed, and
approved. It shall be measured along the centerline of the pipe from end or inside face of structure to the
end or inside face of structure, whichever is applicable. The several classes, types and size shall be
measured separately. All fittings shall be included in the footage as typical pipe sections in the pipe being
measured.

BASIS OF PAYMENT

701-5.1 Payment will be made at the contract unit price per linear foot (meter) for each kind of pipe of the
type and size designated; at the contract unit price per cubic yard (cubic meter) of concrete for pipe

cradles-and-atthe-contract-unitprice-percubic-yard-{cubic-metenforrock-excavation.

These prices shall fully compensate the Contractor for furnishing all materials and for all preparation,
excavation, and installation of these materials; and for all labor, equipment, tools, and incidentals
necessary to complete the item.

Payment will be made under:

Htem-701-5-1 FHnehf—Jpertinearfoot{meter)
. tor bi | . cubi s
. . . | (cubi s

Item 701-5.1 18-inch Diameter RCP, Class V — per Linear Foot

Item 701-5.2 24-inch Diameter RCP, Class V — per Linear Foot

Item 701-5.3 30-inch Diameter RCP, Class V — per Linear Foot

MATERIAL REQUIREMENTS

ASTM A 760 Corrugated Steel Pipe, Metallic-Coated for Sewers and Drains

ASTM A 761 Corrugated Steel Structural Plate, Zinc Coated, for Field-Bolted Pipe,
Pipe-Arches, and Arches

ASTM A 762 Corrugated Steel-Pipe, Polymer Precoated for Sewers and Drains

ASTM A 849 Post-Applied Coatings, Pavings, and Linings for Corrugated Steel Sewer

and Drainage Pipe
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ASTM A 885/A
885M-96

ASTM B 745

ASTM C 14

ASTM C 76

ASTM C 94

ASTM C 144

ASTM C 150

ASTM C 443

ASTM C 506

ASTM C 507

ASTM C 655

ASTM C 1433

ASTM D 1056

ASTM D 3034

ASTM D 3212

ASTM D 6690

ASTM F 477

ASTM F 667

ASTM F 714

ASTM F 794

ASTM F 894

ASTM F 2435

ASTM F 2562

ASTM F 949

NC

Steel Sheet, Zinc and Aramid Fiber Composite Coated for Corrugated
Steel Sewer, Culvert, and Underdrain Pipe

Corrugated Aluminum Alloy Culvert Pipe

Concrete Sewer, Storm Drain, and Culvert Pipe
Reinforced Concrete Culvert, Storm Drain, and Sewer Pipe
Ready Mixed Concrete

Aggregate for Masonry Mortar

Portland Cement

Joints for Circular Concrete Sewer and Culvert Pipe, Using Rubber
Gaskets

Reinforced Concrete Arch Culvert, Storm Drain, and Sewer Pipe
Reinforced Concrete Elliptical Culvert, Storm Drain and Sewer Pipe
Reinforced Concrete D-Load Culvert, Storm Drain and Sewer Pipe

Precast Reinforced Concrete Box Sections for Culverts, Storm Drains,
and Sewers

Flexible Cellular Materials-Sponge or Expanded Rubber
Type PSM Poly (Vinyl Chloride) (PVC) Sewer Pipe and Fittings

Joints for Drain and Sewer Plastic Pipes Using Flexible Elastomeric
Seals

Joint and Crack Sealants, Hot-Applied, for Concrete and Asphalt
Pavements

Elastomeric Seals (Gaskets) for Joining Plastic Pipe
Large Diameter Corrugated Polyethylene Pipe and Fittings
Polyethylene (PE) Plastic Pipe (SDR-PR) Based on Outside Diameter

Poly (Vinyl Chloride) Ribbed Drain Pipe & Fittings Based on Controlled
Inside Diameter

Polyethylene (PE) Large Diameter Profile Wall Sewer and Drain Pipe
Steel Reinforced Polyethylene (PE) Corrugated Pipe

Steel Reinforced Thermoplastic Ribbed Pipe and Fittings for Non-
Pressure Drainage and Sewerage.

Poly (Vinyl Chloride) (PVC) Corrugated Sewer Pipe With a Smooth
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AASHTO M 190

AASHTO M 196

AASHTO M 198

AASHTO M 219

AASHTO M 243

AASHTO M 252

AASHTO M 294M

AASHTO M 304

AASHTO MP-20

NC

Interior and Fittings
Bituminous-Coated Corrugated Metal Culvert Pipe and Pipe Arches
Corrugated Aluminum Alloy Culverts and Underdrains

Joints for Circular Concrete Sewer and Culvert Pipe Using Flexible
Watertight Gaskets

Aluminum Alloy Structural Plate for Pipe, Pipe-Arches, and Arches

Field Applied Coating of Corrugated Metal Structural Plate for Pipe, Pipe-
Arches, and Arches

Corrugated Polyethylene Drainage Tubing
Corrugated Polyethylene Pipe, 300 to 1200 mm Diameter

Poly (Vinyl Chloride) (PVC) Profile Wall Drain Pipe and Fittings Based on
Controlled Inside Diameter

Steel Reinforced Polyethylene (PE) Ribbed Pipe

END ITEM D-701
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ITEM D-751 MANHOLES, CATCH BASINS, INLETS AND INSPECTION HOLES
DESCRIPTION

751-1.1 This item shall consist of construction of manholes, catch basins, inlets, and inspection holes, in
accordance with these specifications, at the specified locations and conforming to the lines, grades, and
dimensions shown on the plans or required by the Engineer. All structures, castings, etc. in the Runway
and Taxiway safety areas shall comply with FAA Advisory Circular 150/5320-6, Latest Edition and shall
be aircraft rated. All other structures shall conform to these specifications and plans.

751-1.2 SUBMITTALS. Shop drawing of each component shall be submitted to the Engineer for review
and approval and shall be approved prior to ordering any materials for this item. This submittal shall
include the proposed method of installation for all components. The submittal shall include data on all
component parts of this item. The data shall be sufficient, in the opinion of the Engineer, to determine
compliance with the contract documents. The Contractor's submittals shall be submitted to the Engineer
30 days prior to start up of construction. The complete submittal shall be reviewed, approved, signed and
sealed by a licensed registered Professional Engineer for the state in which the project is located.

751-1.3 QUALIFICATIONS. The Engineer reserves the right to reject any and all equipment, materials,
procedures, etc., which, in the Engineer's opinion, does not meet the system design and the standards
and codes specified herein.

751-1.4 REFERENCED MATERIALS. Additional details pertaining to specific items covered in this
section are contained in Federal Advisory Administration (FAA) Advisory Circulars (AC's), Latest Edition,
listed below:

150/5300-13 Airport Design (Latest Edition)

150/5320-6 Airport Pavement Design and Evaluation (Latest Edition)
150/5370-2 Operational Safety on Airports During Construction (Latest Edition)
150/5370-10 Standards for Specifying Construction of Airports (Latest Edition)

The Contractor is responsible for obtaining and using the latest Edition of the referenced FAA Advisory
Circulars. This list is not all inclusive but is offered as a convenience to the Contractor.

MATERIALS
751-2.1 BRICK. The brick shall conform to the requirements of ASTM C 32, Grade SM.

751-2.2 MORTAR. Mortar shall consist of one part Portland cement and two parts sand. The Portland
cement shall conform to the requirements of ASTM C 150, Type |. The sand shall conform to the
requirements of ASTM C 144,

751-2.3 CONCRETE. Plain and reinforced concrete used in structures, connections of pipes with
structures, and the support of structures or frames shall conform to the requirements of Iltem P-610.
Concrete produced by a reputable local supplier of ready-mix or transit-mix concrete designed for a
minimum compressive strength of 4,000 psi at 28 days, unless otherwise specified, may be used when
approved by the Engineer. The Contractor shall submit the ready-mix or transit-mix design to the
Engineer at least 30 days prior to startup of construction.

751-2.4 PRECAST CONCRETE PIPE MANHOLE RINGS. Precast concrete pipe manhole rings shall
conform to the requirements of ASTM C 478. Unless otherwise specified, the risers and offset cone
sections shall have an inside diameter of not less than 36 in (90 cm) nor more than 48 in (120 cm). The
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precast concrete pipe manhole rings shall be designed to withstand a 250 psi tire pressure when the
structure is inside the runway, taxiway or apron safety area and an HS-20 loading when the structure is
outside the runway, taxiway or apron safety area.

751-2.5 CORRUGATED METAL. Corrugated metal shall conform to the requirements of AASHTO M 36.

751-2.6 FRAMES, COVERS, AND GRATES. The castings shall conform to one of the following
requirements:

a. ASTM A 48, Class 30B and 35B Gray iron castings

b. ASTM A 47 Malleable iron castings

C. ASTM A 27 Steel castings

d. ASTM A 283, Grade D Structural steel for grates and frames
e. ASTM A 536 Ductile iron castings

f. ASTM A 897 Austempered ductile iron castings

All castings shall be designed to withstand a 250 psi tire pressure when the structure is inside the runway,
taxiway or apron safety area and an HS-20 loading when the structure is outside the runway, taxiway or
apron safety area.

All castings or structural steel units shall conform to the dimensions shown on the plans and shall be
designed to support the loadings, aircraft gear configuration and/or direct loading, specified.

Each frame and cover or grate unit shall be provided with fastening members to prevent it from being
dislodged by traffic but which will allow easy removal for access to the structure.

The frame and cover or grate unit shall be cast flush with the top of the manhole slab. The frame and
cover or grate unit manufacturer shall certify that the cover or unit is rated to exceed the requirements of
the 250 psi tire pressure or HS-20 loading. Each cover shall have the word "Storm Drainage" or other
approved designation cast on one piece.

All castings shall be thoroughly cleaned. After fabrication, structural steel units shall be galvanized to
meet the requirements of ASTM A 123.

751-2.7 STEPS. The steps or ladder bars shall be gray or malleable cast iron or galvanized steel. The
steps shall be the size, length, and shape shown on the plans and those steps that are not galvanized
shall be given a coat of bituminous paint, when directed.

751-2.8 REINFORCING STEEL. All reinforcing steel shall be deformed bars of new billet steel meeting
the requirements of ASTM A 615, Grade 60.

751-2.9 PRECAST CONCRETE STRUCTURES. Precast concrete structures shall be constructed on
prepared or previously placed slab foundations and shall conform to the dimensions and locations shown
on the contract drawings. All precast concrete sections necessary to build a completed structure shall be
furnished. The different sections shall fit together readily and all joints shall be sealed with a butyl rubber
gasket type sealant. The top of the upper precast concrete member shall be suitably formed and
dimensioned to receive the metal frame and cover or grate, or other cap, as required.

751-2.10 SEALANTS. Joints between precast concrete sections shall be sealed with a butyl rubber
gasket type sealant that meets all of the requirements of Federal Specification SS-S-210A, Sealing
Compound, Preformed Plastic, for Expansion Joints and Pipe Joints.

751-2.11 SUBMITTALS. Submittals of “Shop and Setting Drawings”, “Working Drawings”, “Catalogue
Data” and “Certifications” for review shall be submitted in accordance with appropriate sections of the
specifications. Submittals and Certifications required are as follows:
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a. Certifications and Concrete Mix Design submittals in accordance with Iltem P-610, Structural
Portland Cement Concrete.

b. Catalogue data and certifications that frames and covers meet the requirements specified.

(¢

. Catalogue data and certification that ladders meet the requirements specified.
d. Certification that reinforcing steel meets the requirements specified.

e. Submittal of Strength Design Calculations, Shop Drawings and Certifications for Pre-cast
units.

—h

. Shop Drawings when structure to be built is at variance with plans or hydraulic assist.
CONSTRUCTION METHODS
751-3.1 UNCLASSIFIED EXCAVATION.

a. The Contractor shall do all excavation for structures and structure footings to the lines and grades
or elevations, shown on the plans, or as staked by the Engineer. The excavation shall be of sufficient size
to permit the placing of the full width and length of the structure or structure footings shown. The
elevations of the bottoms of footings, as shown on the plans, shall be considered as approximately only;
and the Engineer may order, in writing, changes in dimensions or elevations of footings necessary to
secure a satisfactory foundation.

b. Boulders, logs, or any other objectionable material encountered in excavation shall be removed. All
rock or other hard foundation material shall be cleaned of all loose material and cut to a firm surface
either level, stepped, or serrated, as directed by the Engineer. All seams or crevices shall be cleaned out
and grouted. All loose and disintegrated rock and thin strata shall be removed. When concrete is to rest
on a surface other than rock, special care shall be taken not to disturb the bottom of the excavation, and
excavation to final grade shall not be made until just before the concrete or reinforcing is to be placed.

c. The Contractor shall do all bracing, sheathing, or shoring necessary to implement and protect the
excavation and the structure as required for safety or conformance to governing laws. The cost of
bracing, sheathing, or shoring shall be included in the unit price bid for the structure.

d. Unless otherwise provided, bracing, sheathing, or shoring involved in the construction of this item
shall be removed by the Contractor after the completion of the structure. Removal shall be effected in a
manner that will not disturb or mar finished masonry. The cost of removal shall be included in the unit
price bid for the structure.

e. After each excavation is completed, the Contractor shall notify the Engineer to that effect; and
concrete or reinforcing steel shall be placed after the Engineer has approved the depth of the excavation
and the character of the foundation material.
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No brick products shall be used to adjust the elevation between the precast or cast-in-place concrete
structure and the top and rim and cover or inlet. All adjustments shall be cast-in-place concrete meeting
the requirements of P-610, Structural Portland Cement Concrete.

751-3.3 CONCRETE STRUCTURES. Concrete structures shall be built on prepared foundations,
conforming to the dimensions and form indicated on the plans. The construction shall conform to the
requirements specified in Item P-610. Any reinforcement required shall be placed as indicated on the
plans and shall be approved by the Engineer before the concrete is poured.

All invert channels shall be constructed and shaped accurately so as to be smooth, uniform, and cause
minimum resistance to flowing water. The interior bottom shall be sloped downward toward the outlet.

751-3.4 PRECAST CONCRETE PIPE STRUCTURES. Precast concrete pipe structures shall be
constructed on prepared or previously placed slab foundations and shall conform to the dimensions and
locations shown on the plans. All precast concrete pipe sections necessary to build a completed structure
shall be furnished. The different sections shall fit together readily, and all jointing and connections shall be
cemented with mortar. The top of the upper precast concrete pipe member shall be suitably formed and
dimensioned to receive the metal frame and cover or grate, or other cap, as required. Provision shall be
made for any connections for lateral pipe, including drops and leads that may be installed in the structure.
The flow lines shall be smooth, uniform, and cause minimum resistance to flow. The metal steps that are
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embedded or built into the side walls shall be aligned and placed at vertical intervals of 12 in (300 mm).
When a metal ladder replaces the steps, it shall be securely fastened into position.

751-3.6 INLET AND OUTLET PIPES. Inlet and outlet pipes shall extend through the walls of the
structures for a sufficient distance beyond the outside surface to allow for connections but shall be cut off
flush with the wall on the inside surface, unless otherwise directed. For concrete or brick structures, the
mortar shall be placed around these pipes so as to form a tight, neat connection.

751-3.7 PLACEMENT AND TREATMENT OF CASTINGS, FRAMES, AND FITTINGS. All castings,
frames, and fittings shall be placed in the positions indicated on the plans or as directed by the Engineer,
and shall be set true to line and to correct elevation. If frames or fittings are to be set in concrete or
cement mortar, all anchors or bolts shall be in place and position before the concrete or mortar is placed.

The unit shall not be disturbed until the mortar or concrete has set.

When frames or fittings are to be placed upon previously constructed masonry, the bearing surface or
masonry shall be brought true to line and grade and shall present an even bearing surface in order that
the entire face or back of the unit will come in contact with the masonry. The unit shall be set in mortar
beds and anchored to the masonry as indicated on the plans or as directed and approved by the
Engineer. All units shall set firm and secure.

After the frames or fittings have been set in final position and the concrete or mortar has been allowed to
harden for 7 days, then the grates or covers shall be placed and fastened down.

751-3.8 INSTALLATION OF STEPS. The steps shall be installed as indicated on the plans or as directed
by the Engineer. When the steps are to be set in concrete, they shall be placed and secured in position
before the concrete is poured. When the steps are installed in brick masonry, they shall be placed as the
masonry is being built. The steps shall not be disturbed or used until the concrete or mortar has hardened
for at least 7 days. After this period has elapsed, the steps shall be cleaned and painted, unless they
have been galvanized.

When steps are required with precast concrete pipe structures, they shall be cast into the sides of the
pipe at the time the pipe sections are manufactured or set in place after the structure is erected by drilling
holes in the concrete and cementing the steps in place.

751-3.9 BACKFILLING.
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a. After a structure has been completed, the area around it shall be filled with approved material, in
horizontal layers not to exceed 8 in (200 mm) in loose depth, and compacted to the density required in
Item P-152. Each layer shall be deposited all around the structure to approximately the same elevation.
The top of the fill shall meet the elevation shown on the plans or as directed by the Engineer.

b. Backfilling shall not be placed against any structure until permission is given by the Engineer. In
the case of concrete, such permission shall not be given until the concrete has been in place 7 days, or
until tests made by the laboratory under supervision of the Engineer establish that the concrete has
attained sufficient strength to provide a factor of safety against damage or strain in withstanding any
pressure created by the backfill or the methods used in placing it.

c. When required, the Engineer may direct the Contractor to add, at his own expense, sufficient
water during compaction to assure a complete consolidation of the backfill. The Contractor shall be
responsible for all damage or injury done to ducts, structures, property or persons due to improper placing
or compacting of backfill. The cost of all backfill and compaction efforts shall be included in the unit price
bid for the manhole, catch basin, inlet or inspection hole.

& d. Backfill shall not be measured for direct payment. Performance of this work shall be considered
on obligation of the Contractor covered under the contract unit price for the structure involved.

751-3.10 CLEANING AND RESTORATION OF SITE. After the backfill is completed, the Contractor shall
dispose of all surplus material, dirt, and rubbish from the site. Surplus dirt may be deposited in
embankments, shoulders, or as ordered by the Engineer. The Contractor shall restore all disturbed areas
to their original condition.

After all work is completed, the Contractor shall remove all tools and equipment, leaving the entire site
free, clear, and in good condition.

751-3.11 MANHOLE ADJUSTMENTS. The Contractor shall adjust the tops of existing manholes in
areas to be paved to the new elevations shown on the contract drawings. The Contractor shall be
responsible for determining the exact height adjustment required to raise the top of each inlet or manhole
to the new elevation. The existing top elevation of each inlet or manhole to be adjusted shall be
determined in the field and added or subtracted from the proposed top elevation. The Contractor shall
not use brick products to adjust inlet or manhole tops.

The Contractor shall remove the existing top section or ring and cover from the inlet, manhole structure or
manhole access. The Contractor shall then install precast concrete sections or grade rings of the
required dimensions to adjust the inlet or manhole top to the new proposed elevation. Finally, the
Contractor shall reinstall the inlet or manhole top section or ring and cover on top and check the new top
elevation.

The Contractor shall install steps in the new precast concrete sections or grade rings as required to
match the spacing of the steps in the existing structure being adjusted. The new steps shall be aligned
with the existing steps.

The Contractor shall construct a concrete slab around the top of adjusted structures located in graded
areas that are not to be paved. The concrete slab shall conform to the dimensions shown on the contract
drawings.

751-3.12 INSPECTION. Prior to final approve of the manholes, catch basins, inlets and inspection holes,
the Engineer, accompanied by the Contractor, shall make a through inspection, by an appropriate
method, of the entire installation. Any indication of defects in material or workmanship shall be further
investigated and corrected. Defects due to the Contractor's negligence shall be corrected by the
Contractor without additional compensation and as directed by the Engineer.
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751-3.13 REMOVAL OF WATER. If water is encountered in the excavated areas, the Contractor shall
dewater the area and obtain optimum moisture content prior to placing concrete, structure or subbase.
Performance of the work described in this section is not payable directly, but shall be considered as a
subsidiary obligation of the Contractor and included in the contract price for the pay items of work
involved.

METHOD OF MEASUREMENT

751-4.1 Manholes, catch basins, inlets, and inspection holes shall be measured by the unit, completed in
place and accepted. All required excavation, sheeting and bracing, all required backfilling, restoration of
all surfaces, all required connections and dewatering shall be included as part of the unit completed.

BASIS OF PAYMENT

751-5.1 The accepted quantities of manholes, catch basins, inlets, and inspection holes will be paid for at
the contract unit price per each in place when completed. This price shall be full compensation for
furnishing all materials and for all preparation, excavation, backfiling and placing of the materials;
furnishing and installation of such specials and connections to pipes and other structures as may be
required to complete the item as shown on the plans; and for all labor equipment, tools and incidentals
necessary to complete the structure.

Payment will be made under:

ltem D-751-5.2 4X4 Grate Inlet with Manhole Top -- Per Each
ltem D-751-5.3 5x5 Grate Inlet with Manhole Top -- Per Each
ltem D-751-5.5 4x4 Junction Box w/ manhole top -- Per Each
Item D-751-5.6 6x6 Junction Box w/manhole top -- Per Each
Item D-751-5.7 10x10 junction box w/ manhole top -- Per Each

MATERIAL REQUIREMENT

ASTM A 27 Steel Castings, Carbon, for General Application

ASTM A 47 Ferritic Malleable Iron Castings

ASTM A 48 Gray Iron Castings

ASTM A 123 Zinc Coating (Hot-Dip) on Iron and Steel Hardware
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ASTM A 283 Low and Intermediate Tensile Strength Carbon Steel Plates, Shapes,
and Bars

ASTM A 536 Ductile Iron Castings

ASTM A 897 Austempered Ductile Iron Castings

ASTM C 32 Sewer and Manhole Brick (Made from Clay or Shale)

ASTM C 144 Aggregate for Masonry Mortar

ASTM C 150 Portland Cement

ASTM C 478 Precast Reinforced Concrete Manhole Sections

AASHTO M 36 Zinc Coated (Galvanized) Corrugated Iron or Steel Culverts and

Underdrains

END OF ITEM D-751
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ITEM T-901 SEEDING
DESCRIPTION

901-1.1 This item shall consist of soil preparation, seeding [ ] the areas shown on the plans or as directed
by the Engineer in accordance with these specifications.

MATERIALS

901-2.1 SEED The species and application rates of grass, legume, and cover-crop seed furnished shall
be those stipulated herein. Seed shall conform to the requirements of Fed. Spec. JJJ-S-181. Fertilizing,
seeding and/or mulching operations will not be permitted when wind velocities are in excess of 15 miles
per hour. All seed shall meet the requirements of the (State) Department of Agriculture and Consumer
Services and all applicable state laws.

Seed shall be furnished separately or in mixtures in standard containers with the seed name, lot number,
net weight, percentages of purity and of germination and hard seed, and percentage of maximum weed
seed content clearly marked for each kind of seed. The Contractor shall furnish the Engineer duplicate
signed copies of a statement by the vendor certifying that each lot of seed has been tested by a
recognized laboratory for seed testing within 6 months of date of delivery. This statement shall include:
name and address of laboratory, date of test, lot number for each kind of seed, and the results of tests as
to name, percentages of purity and of germination, and percentage of weed content for each kind of seed
furnished, and, in case of a mixture, the proportions of each kind of seed.

Seeds shall be applied as follows:

Seed Purity Minimum Seed Rate of Application

Purity (Percent) Ib./acre (or 1b./1,000 S.F.)
Buffalo Grass (Bouteloua dactyloides) | 33% 3-5 Ibs per 1,000 S.F
Curly Mesquite (Hilaria) 33% 3-5 Ibs per 1,000 S.F
Eastern Gramagrass (Tripsicum dactiloides) 33% 3-5 Ibs per 1,000 S.F.
Perennial ryegrass (Lolium perenne) 100% 10-12 Ibs per 1,000 S.F.

Millet seed is expressly prohibited from being applied anywhere on the project. Should the
Contractor apply Millet knowingly or unknowingly to the project, an initial fine of $1,000.00 will be
levied. An additional $1,000.00 per day fine shall be levied on the Contractor for each day the
Millet seed is not removed from the project. The fines levied shall be recorded daily and shall be
deducted from the Contractor’s earnings at the end of the project. The Contractor shall submit a
certification of the seed provided for this project stating no millet is present in the seed.

901-2.2 LIME. Lime shall be ground limestone containing not less than 85% of total carbonates, and shall
be ground to such fineness that 90% will pass through a No. 20 mesh sieve and 50% will pass through a
No. 100 mesh sieve. Coarser material will be acceptable, providing the rates of application are increased
to provide not less than the minimum quantities and depth specified in the special provisions on the basis
of the two sieve requirements above. Dolomitic lime or a high magnesium lime shall contain at least 10%
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of magnesium oxide. Lime shall be applied at the rate of [ ]. All liming materials shall conform to the
requirements of ASTM C 602.

901-2.3 FERTILIZER. Fertilizer shall be standard commercial fertilizers supplied separately or in mixtures
containing the percentages of total nitrogen, available phosphoric acid, and water-soluble potash. They
shall be applied at the rate and to the depth specified herein, and shall meet the requirements of Fed.
Spec. A-A-1909 and applicable state laws. They shall be furnished in standard containers with name,
weight, and guaranteed analysis of contents clearly marked thereon. No cyanamide compounds or
hydrated lime shall be permitted in mixed fertilizers.

The fertilizers may be supplied in one of the following forms:
a. A dry, free-flowing fertilizer suitable for application by a common fertilizer spreader;
b. A finely-ground fertilizer soluble in water, suitable for application by power sprayers; or
c. A granular or pellet form suitable for application by blower equipment.

Fertilizers shall be [10-10-10 (n-p-k)] commercial fertilizer and shall be spread at the rate of [400].

901-2.4 SOIL FOR REPAIRS. The sail for fill and topsoiling of areas to be repaired shall be at least of
equal quality to that which exists in areas adjacent to the area to be repaired. The soil shall be relatively
free from large stones, roots, stumps, or other materials that will interfere with subsequent sowing of
seed, compacting, and establishing turf, and shall be approved by the Engineer before being placed.

901-2.5 SUBMITTALS AND CERTIFICATES. Shop drawings of each seeding related component shall
be submitted to the Engineer for review and approval and shall be approved prior to ordering any
materials associated with this item. The submittals shall include the following:

a. Catalogue data and certification showing that the seed mixture percent by weight, percent purity,
percent germination and date of manufacture meet the requirements specified.

b. Catalogue data and certification showing that the guaranteed analysis of the fertilizer meets the
requirements specified.

The data shall be sufficient, in the opinion of the Engineer, to determine compliance with the contract
documents. The Contractor shall submit the submittals to the Engineer 30 days prior to start up of
construction.

901-2.6 INSPECTION OF SEED. Prior to startup of any seeding operations, the Engineer shall inspect
all bags containing seed to ensure the proper seed specified is being utilized and that no unauthorized
seed will be incorporated into the work.

CONSTRUCTION METHODS

901-3.1 ADVANCE PREPARATION AND CLEANUP. After grading of areas has been completed and
before applying fertilizer and ground limestone, areas to be seeded shall be raked or otherwise cleared of
stones larger than 2 in (50 mm) in any diameter, sticks, stumps, and other debris that might interfere with
sowing of seed, growth of grasses, or subsequent maintenance of grass-covered areas. If any damage by
erosion or other causes has occurred after the completion of grading and before beginning the application
of fertilizer and ground limestone, the Contractor shall repair such damage. This may include filling
gullies, smoothing irregularities, and repairing other incidental damage.
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An area to be seeded shall be considered a satisfactory seedbed without additional treatment if it has
recently been thoroughly loosened and worked to a depth of not less than 5 in (125 mm) as a result of
grading operations and, if immediately prior to seeding, the top 3 in (75 mm) of soil is loose, friable,
reasonably free from large clods, rocks, large roots, or other undesirable matter, and if shaped to the
required grade.

However, when the area to be seeded is sparsely sodded, weedy, barren and unworked, or packed and
hard, any grass and weeds shall first be cut or otherwise satisfactorily disposed of, and the soil then
scarified or otherwise loosened to a depth not less than 5 in (125 mm). Clods shall be broken and the top
3 in (75 mm) of soil shall be worked into a satisfactory seedbed by discing, or by use of cultipackers,
rollers, drags, harrows, or other appropriate means.

901-3.2 DRY APPLICATION METHOD.

a. Liming. Lime shall be applied separately and prior to the application of any fertilizer or seed and
only on seedbeds that have previously been prepared as described above. The lime shall then be worked
into the top 3 in (75 mm) of soil after which the seedbed shall again be properly graded and dressed to a
smooth finish.

b. Fertilizing. Following advance preparations and cleanup fertilizer shall be uniformly spread at the
rate that will provide not less than the minimum quantity stated in paragraph 901-2.3.

c. Seeding. Grass seed shall be sown at the rate specified in paragraph 901-2.1 immediately after
fertilizing, and the fertilizer and seed shall be raked within the depth range stated in the special
provisions. Seeds of legumes, either alone or in mixtures, shall be inoculated before mixing or sowing, in
accordance with the instructions of the manufacturer of the inoculant. When seeding is required at other
than the seasons shown on the plans or in the special provisions, a cover crop shall be sown by the same
methods required for grass and legume seeding.

d. Rolling. After the seed has been properly covered, the seedbed shall be immediately compacted
by means of an approved lawn roller, weighing 40 to 65 pounds per foot (60 to 97 kg per meter) of width
for clay soil (or any soil having a tendency to pack), and weighing 150 to 200 pounds per foot (223 to 298
kg per meter) of width for sandy or light soils.

The Contractor shall utilize the dry application method only when expressly authorized by the Engineer
and only on a limited basis when authorized by the Engineer.

901-3.3 WET APPLICATION METHOD.

a. General. The Contractor may elect to apply seed and fertilizer (and lime, if required) by spraying
them on the previously prepared seedbed in the form of an aqueous mixture and by using the methods
and equipment described herein. The rates of application shall be as specified in the special provisions.

b. Spraying Equipment. The spraying equipment shall have a container or water tank equipped with
a liquid level gauge calibrated to read in increments not larger than 50 gallons (190 liters) over the entire
range of the tank capacity, mounted so as to be visible to the nozzle operator. The container or tank shall
also be equipped with a mechanical power-driven agitator capable of keeping all the solids in the mixture
in complete suspension at all times until used.

The unit shall also be equipped with a pressure pump capable of delivering 100 gallons (380 liters) per
minute at a pressure of 100 Ib / sq in (690 kPa). The pump shall be mounted in a line that will recirculate
the mixture through the tank whenever it is not being sprayed from the nozzle. All pump passages and
pipe lines shall be capable of providing clearance for 5/8 in (15 mm) solids. The power unit for the pump
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and agitator shall have controls mounted so as to be accessible to the nozzle operator. There shall be an
indicating pressure gauge connected and mounted immediately at the back of the nozzle.

The nozzle pipe shall be mounted on an elevated supporting stand in such a manner that it can be
rotated through 360 degrees horizontally and inclined vertically from at least 20 degrees below to at least
60 degrees above the horizontal. There shall be a quick-acting, three-way control valve connecting the
recirculating line to the nozzle pipe and mounted so that the nozzle operator can control and regulate the
amount of flow of mixture delivered to the nozzle. At least three different types of nozzles shall be
supplied so that mixtures may be properly sprayed over distance varying from 20 to 100 ft (6 to 30 m).
One shall be a close-range ribbon nozzle, one a medium-range ribbon nozzle, and one a long-range jet
nozzle. For case of removal and cleaning, all nozzles shall be connected to the nozzle pipe by means of
quick-release couplings.

In order to reach areas inaccessible to the regular equipment, an extension hose at least 50 ft (15 m) in
length shall be provided to which the nozzles may be connected.

c. Mixtures. Lime, if required, shall be applied separately, in the quantity specified, prior to the
fertilizing and seeding operations. Not more than 220 pounds (100 kg) of lime shall be added to and
mixed with each 100 gallons (380 liters) of water. Seed and fertilizer shall be mixed together in the
relative proportions specified, but not more than a total of 220 pounds (100 kg) of these combined solids
shall be added to and mixed with each 100 gallons (380 liters) of water.

All water used shall be obtained from fresh water sources and shall be free from injurious chemicals and
other toxic substances harmful to plant life. Brackish water shall not be used at any time. The Contractor
shall identify to the Engineer all sources of water at least 2 weeks prior to use. The Engineer may take
samples of the water at the source or from the tank at any time and have a laboratory test the samples for
chemical and saline content. The Contractor shall not use any water from any source that is disapproved
by the Engineer following such tests.

All mixtures shall be constantly agitated from the time they are mixed until they are finally applied to the
seedbed. All such mixtures shall be used within 2 hours from the time they were mixed or they shall be
wasted and disposed of at locations acceptable to the Engineer.

d. Spraying. Lime, if required, shall be sprayed only upon previously prepared seedbeds. After the
applied lime mixture has dried, the lime shall be worked into the top 3 in (8 cm), after which the seedbed
shall again be properly graded and dressed to a smooth finish.

Mixtures of seed and fertilizer shall only be sprayed upon previously prepared seedbeds en which the
limeifrequired;—shall-already have been worked in. The mixtures shall be applied by means of a high-
pressure spray that shall always be directed upward into the air so that the mixtures will fall to the ground
like rain in a uniform spray. Nozzles or sprays shall never be directed toward the ground in such a
manner as might produce erosion or runoff.

Particular care shall be exercised to insure that the application is made uniformly and at the
prescribed rate and to guard against misses and overlapped areas. Proper predetermined quantities of
the mixture in accordance with specifications shall be used to cover specified sections of known area.

Checks on the rate and uniformity of application may be made by observing the degree of wetting of
the ground or by distributing test sheets of paper or pans over the area at intervals and observing the
guantity of material deposited thereon.

On surfaces that are to be mulched as indicated by the plans or designated by the Engineer, seed
and fertilizer applied by the spray method need not be raked into the soil or rolled. However, on surfaces
on which mulch is not to be used, the raking and rolling operations will be required after the soil has dried.
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901-3.4 MAINTENANCE OF SEEDED AREAS. The Contractor shall protect seeded areas against traffic
or other use by warning signs or barricades, as approved by the Engineer. Surfaces gullied or otherwise
damaged following seeding shall be repaired by regrading and reseeding as directed. The Contractor
shall mow, water as directed, and otherwise maintain seeded areas in a satisfactory condition until final
inspection and acceptance of the work. The Contractor will be required to water seeded areas three days
per week until the proper stand of grass is established and approved by the Engineer. The Contractor
shall water every other day such that the grass is watered at least three times per week. If the Contractor
does not water the required three days per week, the days missed shall have the payment for seeding per
acre reduced at a pro-rata share based upon the number of total days calculated for watering (less any
rain days) times the number of days missed. It is imperative that the Contractor water consistently to
ensure proper grass growth.

When either the dry or wet application method outlined above is used for work done out of season, it will
be required that the Contractor establish a good stand of grass of uniform color and density to the
satisfaction of the Engineer. A grass stand shall be considered adequate when bare spots are one square
foot or less, randomly dispersed, and do not exceed 3 percent of the area seeded. If at the time when the
contract has been otherwise completed it is not possible to make an adequate determination of the color,
density, and uniformity of such stand of grass, payment for the unaccepted portions of the areas seeded
out of season will be withheld until such time as these requirements have been met.

901-3.5 ACCEPTABLE STAND OF GRASS. At the time of final inspection, a healthy, uniform, close
stand of grass shall be established, free of weeds and surface irregularities, with coverage exceeding
90% over any 10 square feet and bare spots not exceeding 5-inches x 5-inches.

METHOD OF MEASUREMENT

901-4.1 The quantity of seeding to be paid for shall be the number of units [1;000-sg-ft{sg—+)}-[ acres
(sg m)] measured on the ground surface, outside the limits of pavement, but within the areas disturbed
by construction or as shown on the plans completed and accepted.

BASIS OF PAYMENT
901-5.1 Payment shall be made at the contract unit price per [1;000-sg-ft{sg—m)} [acre (sq m)] or
fraction thereof, which price and payment shall be full compensation for tilling the soil, for furnishing and
placing all material and for all labor, equipment, tools, and incidentals necessary to complete the work
prescribed in this item.

Payment will be made under:

Item 901-5.1 Hydro-Mulch Seeding-per [£:000-sg-ft{sg-m)] [acre (sq m)]

MATERIAL REQUIREMENTS

ASTM C 602 Agricultural Liming Materials
ASTM D 977 Emulsified Asphalt
FED SPEC A-A-1909 Fertilizer

END OF ITEM T-901
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ITEM T-904 SODDING
DESCRIPTION

904-1.1 This item shall consist of furnishing, hauling, and placing approved live sod on prepared areas in
accordance with this specification at the locations shown on the plans or as directed by the Engineer.

MATERIALS

904-2.1 SOD. Sod furnished by the Contractor shall have a good cover of living or growing grass. This
shall be interpreted to include grass that is seasonally dormant during the cold or dry seasons and
capable of renewing growth after the dormant period. All sod shall be obtained from areas where the soil
is reasonably fertile and contains a high percentage of loamy topsoil. Sod shall be cut or stripped from
living, thickly matted turf relatively free of weeds or other undesirable foreign plants, large stones, roots,
or other materials that might be detrimental to the development of the sod or to future maintenance. At
least 70% of the plants in the cut sod shall be composed of the species stated in the special provisions,
and any vegetation more than 6 in (150 mm) in height shall be mowed to a height of 3 in (75 mm) or less
before sod is lifted. Sod, including the soil containing the roots and the plant growth showing above, shall
be cut uniformly to a thickness not less than that stated in-the-special-provisions herein.

Millet grass is expressly prohibited from being a part of the sod anywhere on the project. Should
the Contractor utilize Millet knowingly or unknowingly in the sod used on the project, an initial
fine of $1,000.00 will be levied. An additional $1,000.00 per day fine shall be levied on the
Contractor for each day the Millet seed is not removed from the sod used on the project. The
fines levied shall be recorded daily and shall be deducted from the Contractor’s earnings at the
end of the project. The Contractor shall submit a certification of the sod provided for this project
stating no millet is present or used in the sod.

904-2.2 LIME. Lime shall conform to the requirements of 901-2.2.

904-2.3 FERTILIZER. Fertilizer shall conform to the requirements of 901-2.3. Fertilizers shall be 10-10-10
commercial fertilizer and spread at the rate of 100 pounds per acre as a minimum or type and rate as
recommended by the United States Department of Agriculture Local Extension Service Office to achieve
the best results for the time of year, placement geography and irrigation conditions.

904-2.4 WATER. The water shall be sufficiently free from oil, acid, alkali, salt, or other harmful materials
that would inhibit the growth of grass. It shall be subject to the approval of the Engineer prior to use.

904-2.5 SOIL FOR REPAIRS. The soil for fill and topsoiling of areas to be repaired shallconform-to-the
reguirementsof 901-2.4- prior to any sod placement, shall be at least of equal quality to that which exists
in areas adjacent to the area to be repaired. The soil shall be free from stones larger than 2 inches (50
mm) in any diameter, sticks, stumps, and other debris that might interfere with sodding, growth of
grasses, or subsequent maintenance of grass covered areas. Such soil shall comply with requirements
of Item P-152, Excavation and Embankment, for embankment or topsoil depending on location and
placement, as directed by the Engineer. The Engineer shall approve material before material is placed.

CONSTRUCTION METHODS

904-3.1 GENERAL. Areas to be solid, strip, or spot sodded shall be shown on the plans. Areas requiring
special ground surface preparation such as tilling and those areas in a satisfactory condition that are to
remain undisturbed shall also be shown on the plans.

Suitable equipment necessary for proper preparation of the ground surface and for the handling and
placing of all required materials shall be on hand, in good condition, and shall be approved by the
Engineer before the various operations are started. The Contractor shall demonstrate to the Engineer
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before starting the various operations that the application of required materials will be made at the
specified rates.

904-3.2 PREPARING THE GROUND SURFACE. After grading of areas has been completed and before
applying fertilizer and limestone, areas to be sodded shall be raked or otherwise cleared of stones larger
than 2 in (50 mm) in any diameter, sticks, stumps, and other debris which might interfere with sodding,
growth of grasses, or subsequent maintenance of grass-covered areas. If any damage by erosion or
other causes occurs after grading of areas and before beginning the application of fertilizer-and-ground
limestone, the Contractor shall repair such damage. This may include filling gullies, smoothing
irregularities, and repairing other incidental damage.

904-3.3 APPLYING FERTILIZER AND GROUND LIMESTONE. Following ground surface preparation,
fertilizer shall be uniformly spread at a rate which will provide not less than the minimum quantity of each
fertilizer ingredient, as stated in the special provisions. If use of ground limestone is required, it shall then
be spread at a rate that will provide not less than the minimum quantity stated in the-special-provisions—T-
901, Seeding , Section 901-2.3, Fertilizer. These materials shall be incorporated into the soil to a depth
of not less than 2 in (50 mm) by discing, raking, or other methods acceptable to the Engineer. Any stones
larger than 2 in (50 mm) in any diameter, large clods, roots, and other litter brought to the surface by this
operation shall be removed.

904-3.4 OBTAINING AND DELIVERING SOD. After inspection and approval of the source of sod by the
Engineer, the sod shall be cut with approved sod cutters to such a thickness that after it has been
transported and placed on the prepared bed, but before it has been compacted, it shall have a uniform
thickness of not less than 2 in (50 mm). Sod sections or strips shall be cut in uniform widths, not less than
10 in (250 mm), and in lengths of not less than 18 in (45 cm), but of such length as may be readily lifted
without breaking, tearing, or loss of soil. Where strips are required, the sod must be rolled without
damage with the grass folded inside. The Contractor may be required to mow high grass before cutting
sod.

The sod shall be transplanted within 24 hours from the time it is stripped, unless circumstances beyond
the Contractor’s control make storing necessary. In such cases, sod shall be stacked, kept moist, and
protected from exposure to the air and sun and shall be kept from freezing. Sod shall be cut and moved
only when the soil moisture conditions are such that favorable results can be expected. Where the soil is
too dry, permission to cut sod may be granted only after it has been watered sufficiently to moisten the
soil to the depth the sod is to be cut.

The Contractor shall, for each load of sod, submit a written certification from the sod source certifying the
sod sources are free of Tropical Soda Apple seed source and plants as well as Millet seed. Any Tropical
Soda Apple plants or Millet seed that propagate in the areas of new sod shall be controlled by the
Contractor, at the Contractor's sole cost without compensation, until all Tropical Soda Apple plants and/or
Millet grass have been eradicated in the affected areas. The time frame for eradication or emergence of
plant specimens shall be the full and complete Warranty Period or as directed by the Owner.

904-3.5 LAYING SOD. Sodding shall be performed only during the seasons when satisfactory results can
be expected. Frozen sod shall not be used and sod shall not be placed upon frozen soil. Sod may be
transplanted during periods of drought with the approval of the Engineer, provided the sod bed is watered
to moisten the soil to a depth of at least 4 in (100 mm) immediately prior to laying the sod.

The sod shall be moist and shall be placed on a moist earth bed. Pitch forks shall not be used to handle
sod, and dumping from vehicles shall not be permitted. The sod shall be carefully placed by hand, edge
to edge and with staggered joints, in rows at right angles to the slopes, commencing at the base of the
area to be sodded and working upward. The sod shall immediately be pressed firmly into contact with the
sod bed by tamping or rolling with approved equipment to provide a true and even surface, and insure
knitting without displacement of the sod or deformation of the surfaces of sodded areas. Where the sod
may be displaced during sodding operations, the workmen when replacing it shall work from ladders or
treaded planks to prevent further displacement. Screened soil of good quality shall be used to fill all
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cracks between sods. The quantity of the fill soil shall not cause smothering of the grass. Where the
grades are such that the flow of water will be from paved surfaces across sodded areas, the surface of
the soil in the sod after compaction shall be set approximately 1 in (25 mm) below the pavement edge.
Where the flow will be over the sodded areas and onto the paved surfaces around manholes and inlets,
the surface of the soil in the sod after compaction shall be placed flush with pavement edges.

On slopes steeper than 1 vertical to 2-1/2 horizontal and in v-shaped or flat-bottom ditches or gutters, the
sod shall be pegged with wooden pegs not less than 12 in (300 mm) in length and have a cross-sectional
area of not less than 3/4 sq in (18 sq mm). The pegs shall be driven flush with the surface of the sod.

904-3.6 WATERING. Adequate water and watering equipment must be on hand before sodding begins,
and sod shall be kept moist until it has become established and its continued growth assured. In all
cases, watering shall be done in a manner that will avoid erosion from the application of excessive
guantities and will avoid damage to the finished surface. The Contractor will be required to water sodded
areas three days per week until the sod is well established, has good color and is approved by the
Engineer. The Contractor shall water every other day such that the sod is watered at least three times per
week. If the Contractor does not water the required three days per week, the days missed shall have the
payment for sod per square foot reduced at a pro-rata share based upon the number of total days
calculated for watering (less any rain days) times the number of days missed. It is imperative that the
Contractor water consistently to ensure proper sod growth.

904-3.7 ESTABLISHING TURF.

a. General. The Contractor shall provide general care for the sodded areas as soon as the sod has
been laid and shall continue until final inspection and acceptance of the work.

b. Protection. All sodded areas shall be protected against traffic or other use by warning signs or
barricades approved by the Engineer.

c. Mowing. The Contractor shall mow the sodded areas with approved mowing equipment,
depending upon climatic and growth conditions and the needs for mowing specific areas. In the event that
weeds or other undesirable vegetation are permitted to grow to such an extent that, either cut or uncut,
they threaten to smother the sodded species, they shall be mowed and the clippings raked and removed
from the area.

904-3.8 REPAIRING. When the surface has become bullied or otherwise damaged during the period
covered by this contract, the affected areas shall be repaired to re-establish the grade and the condition
of the soil, as directed by the Engineer, and shall then be sodded as specified in 904-3.5.

METHOD OF MEASUREMENT

904-4.1 This item shall be measured on the basis of the area in square yards (square meters) of the
surface covered with sod and accepted.

BASIS OF PAYMENT
904-5.1 This item will be paid for on the basis of the contract unit price per square yard (square meter) for
sodding, which price shall be full compensation for all labor, equipment, material, staking, and incidentals
necessary to satisfactorily complete the items as specified.
Payment will be made under:

Item T-904-5.1 Sodding -- Per Square Yard {sgquare-meter)

END OF ITEM T-904
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ITEM T-905 TOPSOILING
DESCRIPTION

905-1.1 This item shall consist of preparing the ground surface for topsoil application, removing topsoil
from designated stockpiles or areas to be stripped on the site or from approved sources off the site, and
placing and spreading the topsoil on prepared areas in accordance with this specification at the locations
shown on the plans or as directed by the Engineer.

MATERIALS

905-2.1 TOPSOIL. Topsoil shall be the surface layer of soil with no admixture of refuse or any material
toxic to plant growth, and it shall be reasonably free from subsoil and stumps, roots, brush, stones (2 in or
more in diameter), and clay lumps or similar objects. Brush and other vegetation that will not be
incorporated with the soil during handling operations shall be cut and removed. Ordinary sods and
herbaceous growth such as grass and weeds are not to be removed but shall be thoroughly broken up
and intermixed with the soil during handling operations. The topsoil or soil mixture, unless otherwise
specified or approved, shall have a pH range of approximately 5.5 pH to 7.6 pH, when tested in
accordance with the methods of testing of the association of official agricultural chemists in effect on the
date of invitation of bids. The organic content shall be not less than 3% nor more than 20% as determined
by the wet-combustion method (chromic acid reduction). There shall be not less than 20% nor more than
80% of the material passing the 200 mesh (0.075 mm) sieve as determined by the wash test in
accordance with ASTM C 117.

Natural topsoil may be amended by the Contractor with approved materials and methods to meet the
above specifications.

905-2.2 INSPECTION AND TESTS. Within 10 days following acceptance of the bid, the Engineer shall be
notified of the source of topsoil to be furnished by the Contractor. The topsoil shall be inspected to
determine if the selected soil meets the requirements specified and to determine the depth to which
stripping will be permitted. At this time, the Contractor may be required to take representative soil
samples from several locations within the area under consideration and to the proposed stripping depths,
for testing purposes as specified in 905-2.1.

CONSTRUCTION METHODS

905-3.1 GENERAL. Areas to be topsoiled shall be shown on the plans. If topsoil is available on the site,
the location of the stockpiles or areas to be stripped of topsoil and the stripping depths shall be shown on
the plans.

Suitable equipment necessary for proper preparation and treatment of the ground surface, stripping of
topsoil, and for the handling and placing of all required materials shall be on hand, in good condition, and
approved by the Engineer before the various operations are started.

905-3.2 PREPARING THE GROUND SURFACE. Immediately prior to dumping and spreading the topsoil
on any area, the surface shall be loosened by discs or spike-tooth harrows, or by other means approved
by the Engineer, to a minimum depth of 2 in (50 mm) to facilitate bonding of the topsoil to the covered
subgrade soil. The surface of the area to be topsoiled shall be cleared of all stones larger than 2 in (50
mm) in any diameter and all litter or other material which may be detrimental to proper bonding, the rise of
capillary moisture, or the proper growth of the desired planting. Limited areas, as shown on the plans,
which are too compact to respond to these operations shall receive special scarification.

Grades on the area to be topsoiled, which have been established by others as shown on the plans, shall
be maintained in a true and even condition. Where grades have not been established, the areas shall be
smooth-graded and the surface left at the prescribed grades in an even and properly compacted condition
to prevent, insofar as practical, the formation of low places or pockets where water will stand.
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905-3.3 OBTAINING TOPSOIL. Prior to the stripping of topsoil from designated areas, any vegetation,
briars, stumps and large roots, rubbish or stones found on such areas, which may interfere with
subsequent operations, shall be removed using methods approved by the Engineer. Heavy sod or other
cover, which cannot be incorporated into the topsoil by discing or other means shall be removed.

When suitable topsoil is available on the site, the Contractor shall remove this material from the
designated areas and to the depth as directed by the Engineer. The topsoil shall be spread on areas
already tilled and smooth-graded, or stockpiled in areas approved by the Engineer. Any topsoil stockpiled
by the Contractor shall be rehandled and placed without additional compensation. Any topsoil that has
been stockpiled on the site by others, and is required for topsoiling purposes, shall be removed and
placed by the Contractor. The sites of all stockpiles and areas adjacent thereto which have been
disturbed by the Contractor shall be graded if required and put into a condition acceptable for seeding.

When suitable topsoil is secured off the airport site, the Contractor shall locate and obtain the supply,
subject to the approval of the Engineer. The Contractor shall notify the Engineer sufficiently in advance of
operations in order that necessary measurements and tests can be made. The Contractor shall remove
the topsoil from approved areas and to the depth as directed. The topsoil shall be hauled to the site of the
work and placed for spreading, or spread as required. Any topsoil hauled to the site of the work and
stockpiled shall be rehandled and placed without additional compensation.

905-3.4 PLACING TOPSOIL. The topsoil shall be evenly spread on the prepared areas to a uniform
depth of 2 in (50 mm) after compaction, unless otherwise shown on the plans or stated in the special
provisions. Spreading shall not be done when the ground or topsoil is frozen, excessively wet, or
otherwise in a condition detrimental to the work. Spreading shall be carried on so that turfing operations
can proceed with a minimum of soil preparation or tilling.

After spreading, any large, stiff clods and hard lumps shall be broken with a pulverizer or by other
effective means, and all stones or rocks (2 in (50 mm) or more in diameter), roots, litter, or any foreign
matter shall be raked up and disposed of by the Contractor. after spreading is completed, the topsoil shall
be satisfactorily compacted by rolling with a cultipacker or by other means approved by the Engineer. The
compacted topsoil surface shall conform to the required lines, grades, and cross sections. Any topsoil or
other dirt falling upon pavements as a result of hauling or handling of topsoil shall be promptly removed.

METHOD OF MEASUREMENT

905-4.1 Topsoil shall be measured by the number of cubic yards of topsoil measured in its final position,
complete in place.

BASIS OF PAYMENT

905-5.1 Payment will be made at the contract unit price per cubic yard (cubic meter) for topsoiling
removed from stockpile and placed in its final position {ebtained-on-the-site}. This price shall be full
compensation for furnishing all materials and for all preparation, placing, and spreading of the materials,
and for all labor, equipment, tools, and incidentals necessary to complete the item.
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Item T-905-5.1 Topsoiling (Furnished from Off the Site) -- Per Cubic Yard {eubic-meter)

TESTING MATERIALS

ASTM C 117 Materials Finer than 75-um (No. 200) Sieve in Mineral Aggregates by
Washing

END OF ITEM T-905
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ITEM L-108 UNDERGROUND POWER CABLE FOR AIRPORTS
DESCRIPTION

108-1.1 This item shall consist of furnishing and installing power cables that are direct buried and
furnishing and/or installing power cables within conduit or duct banks in accordance with these
specifications at the locations shown on the plans. It includes excavation and backfill of trench for direct-
buried cables only. Also included are the installation of counterpoise wires, ground wires, ground rods
and connections, cable splicing, cable marking, cable testing, and all incidentals necessary to place the
cable in operating condition as a completed unit to the satisfaction of the Engineer. This item shall not
include the installation of duct banks or conduit, trenching and backfilling for duct banks or conduit, or
furnishing or installation of any cable for FAA facilities. Requirements and payment for trenching and
backfilling for the installation of underground conduit and duct banks is covered under Iltem L-110, Airport
Underground Electrical Duct Banks and Conduits.

EQUIPMENT AND MATERIALS
108-2.1 GENERAL.

a. Airport lighting equipment and materials covered by Federal Aviation Administration (FAA)
specifications shall be approved under the Airport Lighting Equipment Certification Program
described in Advisory Circular (AC) 150/5345-53, current version.

b. All other equipment and materials covered by other referenced specifications shall be subject to
acceptance through manufacturer’s certification of compliance with the applicable specification, when
requested by the Engineer.

c. Manufacturer’s certifications shall not relieve the Contractor of the Contractor's responsibility to
provide materials in accordance with these specifications and acceptable to the Engineer. Materials
supplied and/or installed that do not materially comply with these specifications shall be removed,
when directed by the Engineer and replaced with materials, which do comply with these
specifications, at the sole cost of the Contractor.

d. All materials and equipment used to construct this item shall be submitted to the Engineer for
approval prior to ordering the equipment. Submittals consisting of marked catalog sheets or shop
drawings shall be provided. Submittal data shall be presented in a clear, precise and thorough
manner. Original catalog sheets are preferred. Photocopies are acceptable provided they are as good
a quality as the original. Clearly and boldly mark each copy to identify pertinent products or models
applicable to this project. Indicate all optional equipment and delete non-pertinent data. Submittals for
components of electrical equipment and systems shall identify the equipment for which they apply on
each submittal sheet. Markings shall be boldly and clearly made with arrows or circles (highlighting is
not acceptable). Contractor is solely responsible for delays in project accruing directly or indirectly
from late submissions or resubmissions of submittals.

e. The data submitted shall be sufficient, in the opinion of the Engineer, to determine compliance with
the plans and specifications. The Contractor’s submittals shall be neatly bound in a properly sized 3-
ring binder, tabbed by specification section. The Engineer reserves the right to reject any and all
equipment, materials or procedures, which, in the Engineer’s opinion, does not meet the system
design and the standards and codes, specified herein.

f. All equipment and materials furnished and installed under this section shall be guaranteed against
defects in materials and workmanship for a period of at least twelve (12) months from final
acceptance by the Owner. The defective materials and/or equipment shall be repaired or replaced, at
the Owner’s discretion, with no additional cost to the Owner. The Contractor shall be responsible to
maintain a minimum insulation resistance of 500 megohms per AC 150/5340-26B, Maintenance of
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Airport Visual Aid Facilities, paragraph 5.1.3.1, with isolation transformers connected in new circuits
and new segments of existing circuits through the end of the contract warranty period.

108-2.2 CABLE. Underground cable for airfield lighting facilities (runway and taxiway lights and signs)
shall conform to the requirements of AC 150/5345-7, Specification for L-824 Underground Electrical
Cable for Airport Lighting Circuits. Conductor sizes noted above shall not apply to leads furnished by
manufacturers on airfield lighting transformers and fixtures.

Wire for electrical circuits up to 600 volts shall be per AC 150/5345-7 and/or Commercial Item Description
A-A-59544A, type THWN-2.

Cable type, size, number of conductors, strand and service voltage shall be as specified on the plans.

108-2.3 BARE COPPER WIRE (COUNTERPOISE, BARE COPPER WIRE GROUND AND GROUND
RODS). Wire for counterpoise or ground installations for airfield lighting systems shall be No. 6 AWG solid
for counterpoise and/or No. 6 AWG stranded for ground wire conforming to ASTM B3 and ASTM B8, and
shall be bare copper wire conforming to the requirements of ASTM B33. See AC 150/5345-30 for
additional details about counterpoise and ground wire types and installation.

Ground rods shall be copper-clad steel. The ground rods shall be of the length and diameter specified on
the plans, but in no case shall they be less than 8 feet (240 cm) long nor less than 5/8 inches (16 mm) in
diameter.

108-2.4 CABLE CONNECTIONS. In-line connections of underground primary cables shall be of the type
called for on the plans, and shall be one of the types listed below. No separate payment will be made for
cable connections.

a. The Cast Splice. A cast splice, employing a plastic mold and using epoxy resin equivalent to that
manufactured by 3M Company, “Scotchcast” Kit No. 82--B, or as manufactured by Hysol®
Corporation, “Hyseal Epoxy Splice” Kit No. E1135, or equivalent, is used for potting the splice is
acceptable.

b. The Field-attached Plug-in Splice. Figure 3 of AC 150/5345-26, Specification for L-823 Plug and
Receptacle, Cable Connectors, employing connector kits, is acceptable for field attachment to single
conductor cable. It shall be the Contractor’s responsibility to determine the outside diameter of the
cable to be spliced and to furnish appropriately sized connector kits and/or adapters and heat shrink
tubing with integral sealant.

c. The Factory-Molded Plug-in Splice. Specification for L-823 Connectors, Factory-Molded to
Individual Conductors, is acceptable.

d. The Taped or Heat-Shrink Splice. Taped splices employing field-applied rubber, or synthetic rubber
tape covered with plastic tape is acceptable. The rubber tape should meet the requirements of ASTM
D4388 and the plastic tape should comply with Mil Spec. MIL-1-24391 or Fed. Spec. A-A-55809. Heat
shrinkable tubing shall be heavy-wall, self-sealing tubing rated for the voltage of the wire being
spliced and suitable for direct-buried installations. The tubing shall be factory coated with a
thermoplastic adhesive-sealant that will adhere to the insulation of the wire being spliced forming a
moisture- and dirt-proof seal. Additionally, heat shrinkable tubing for multi-conductor cables, shielded
cables, and armored cables shall be factory kits designed for the application See AC 150/5345-30 for
additional details about methods of attaching a ground to a galvanized light base. Heat shrinkable
tubing and tubing kits shall be manufactured by Tyco Electronics/ Raychem Corporation, Energy
Division, or approved equivalent.
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In all the above cases, connections of cable conductors shall be made using crimp connectors using a
crimping tool designed to make a complete crimp before the tool can be removed. All L-823/L-824 splices
and terminations shall be made in accordance with the manufacturer’'s recommendations and listings.

All connections of counterpoise, grounding conductors and ground rods shall be made by the exothermic
process or approved equivalent, except the base can ground clamp connector shall be used for
attachment to the base can. All exothermic connections shall be made in accordance with the
manufacturer’s recommendations and listings.

108-2.5 SPLICER QUALIFICATIONS. Every airfield lighting cable splicer shall be qualified in making
cable splices and terminations on cables rated above 5,000 volts AC. The Contractor shall submit to the
Engineer proof of the qualifications of each proposed cable splicer for the cable type and voltage level to
be worked on. Cable splicing/terminating personnel shall have a minimum of three (3) years continuous
experience in terminating/splicing medium voltage cable.

108-2.6 CONCRETE. Concrete for cable markers shall conform to Specification Item P-610, Structural
Portland Cement Concrete.

108-2.7 FLOWABLE BACKFILL. Flowable material used to backfill trenches for power cable trenches
shall conform to the requirements of Item P-153, Controlled Low Strength Material.

108-2.8 CABLE IDENTIFICATION TAGS. Cable identification tags shall be made from a non-corrosive
material with the circuit identification stamped or etched onto the tag. The tags shall be of the type as
detailed on the plans.

108-2.9 TAPE. Electrical tapes shall be Scotch Electrical Tapes — number Scotch 88 (1-1/2” wide) and
Scotch 130C linerless rubber splicing tape (2”7 wide), as manufactured by 3M Company, or approved
equivalent.

108-2.10 ELECTRICAL COATING. Scotchkote™ shall be as manufactured by 3M Company, or
approved equivalent.

108-2.11 EXISTING CIRCUITS. Whenever the scope of work requires, connection to an existing circuit,
the circuit’s insulation resistance shall be tested, in the presence of the Engineer. The test shall be
performed in accordance with this item and prior to any activity affecting the respective circuit. The
Contractor shall record the results on forms acceptable to the engineer. When the work affecting the
circuit is complete, the circuit’s insulation resistance shall be checked again, in the presence of the
Engineer. The Contractor shall record the results on forms acceptable to the engineer. The second
reading shall be equal to or greater than the first reading or the Contractor shall make the necessary
repairs to the circuit to bring the second reading above the first reading. All repair costs including a
complete replacement of the L-823 connectors, L-830 transformers and L-824 cable, if necessary, shall
be borne by the Contractor. All test results shall be submitted in the Operation and Maintenance (O&M)
Manual.

108-2.12 DETECTABLE WARNING TAPE. Plastic, detectable, AWPA Red (electrical power lines,
cables, conduit and lighting cable) with continuous legend. Magnetic tape shall be polyethylene film with
a metalized foil core and shall be 4-6 inches wide. Detectable tape is incidental to the respective bid
item.

CONSTRUCTION METHODS

108-3.1 GENERAL. The Contractor shall install the specified cable at the approximate locations indicated
on the plans. Unless otherwise shown on the plans, all cable required to cross under pavements
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expected to carry aircraft loads shall be installed in concrete encased duct banks. Wherever possible,
cable shall be run without splices, from connection to connection.

Cable connections between lights will be permitted only at the light locations for connecting the
underground cable to the primary leads of the individual isolation transformers. The Contractor shall be
responsible for providing cable in continuous lengths for home runs or other long cable runs without
connections, unless otherwise authorized in writing by the Engineer or shown on the plans.

In addition to connectors being installed at individual isolation transformers, L-823 cable connectors for
maintenance and test points shall be installed at locations shown on the plans. Cable circuit identification
markers shall be installed on both sides of the L-823 connectors installed or at least once in each access
point where L-823 connectors are not installed.

Provide not less than 3 feet of cable slack on each side of all connections, isolation transformers, light
units, and at points where cable is connected to field equipment. Where provisions must be made for
testing or for future above grade connections, provide enough slack to allow the cable to be extended at
least 1 foot vertically above the top of the access structure. This requirement also applies where primary
cable passes through empty base cans, junction and access structures to allow for future connections, or
as designated by the Engineer.

Primary airfield lighting cables installed shall have cable circuit identification markers attached on both
sides of each L-823 connector and on each airport lighting cable entering or leaving cable access points,
such as manholes, handholes, pull boxes, junction boxes, etc. Markers shall be of sufficient length for
imprinting the cable circuit identification legend on one line, using letters not less than 1/4 inch in size.
The cable circuit identification shall match the circuits noted on the construction plans.

108-3.2 INSTALLATION IN DUCT BANKS OR CONDUITS. This item includes the installation of the
cable in duct banks or conduit as described below. The maximum number and voltage ratings of cables
installed in each single duct or conduit, and the current-carrying capacity of each cable shall be in
accordance with the latest National Electric Code, or the code of the local agency or authority having
jurisdiction.

The Contractor shall make no connections or splices of any kind in cables installed in conduits or duct
banks.

Unless otherwise designated in the plans, where ducts are in tiers, use the lowest ducts to receive the
cable first, with spare ducts left in the upper levels. Check duct routes prior to construction to obtain
assurance that the shortest routes are selected and interferences are avoided.

Duct banks or conduits shall be installed as a separate item in accordance with Item L-110, Airport
Underground Electrical Duct Banks and Conduit. The Contractor shall run a mandrel through duct banks
or conduit prior to installation of cable to insure that the duct bank or conduit is open, continuous and
clear of debris. Mandrel size shall be compatible with conduit size. The Contractor shall swab out all
conduits/ducts and clean base can, manhole, etc. interiors IMMEDIATELY prior to pulling cable. Once
cleaned and swabbed the base cans and all accessible points of entry to the duct/conduit system shall be
kept closed except when installing cables. Cleaning of ducts, base cans, manholes, etc. is incidental to
the pay item of the item being cleaned. All raceway systems left open, after initial cleaning, for any reason
shall be re-cleaned at the Contractor's expense. All accessible points shall be kept closed when not
installing cable. The Contractor shall verify existing ducts proposed for use in this project as clear and
open. The Contractor shall notify the Engineer of any blockage in the existing ducts.

The cable shall be installed in a manner to prevent harmful stretching of the conductor, injury to the
insulation, or damage to the outer protective covering. The ends of all cables shall be sealed with
moisture-seal tape providing moisture-tight mechanical protection with minimum bulk, or alternately, heat
shrinkable tubing before pulling into the conduit and it shall be left sealed until connections are made.
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Where more than one cable is to be installed in a conduit, all cable shall be pulled in the conduit at the
same time. The pulling of a cable through duct banks or conduits may be accomplished by hand winch or
power winch with the use of cable grips or pulling eyes. Maximum pulling tensions shall be governed by
cable manufacturer's recommendations. A non-hardening lubricant recommended for the type of cable
being installed shall be used where pulling lubricant is required.

Contractor shall submit pulling tension values to the Engineer prior to any cable installation. If required by
the Engineer, pulling tension values for cable pulls shall be monitored by a dynamometer in the presence
of the Engineer. Cable pull tensions shall be recorded by the Contractor and reviewed by the Engineer.
Cables exceeding the maximum allowable pulling tension values shall be removed and replaced by the
Contractor at the Contractor’'s expense.

The manufacturer's minimum bend radius or the NEC requirements whichever is more restrictive shall
apply. Cable installation, handling and storage shall be per manufacturer's recommendations. During cold
weather, particular attention shall be paid to the manufacturer's minimum installation temperature. Cable
shall not be installed when the temperature is at or below the manufacturer's minimum installation
temperature. At the Contractor’s option, the Contractor may submit a plan, for review by the Engineer, for
heated storage of the cable and maintenance of an acceptable cable temperature during installation when
temperatures are below the manufacturer’s minimum cable installation temperature.

Cable shall not be dragged across base can or manhole edges, pavement or earth. When cable must be
coiled, lay cable out on a canvas tarp or use other appropriate means to prevent abrasion to the cable
jacket.

108-3.3 INSTALLATION OF DIRECT-BURIED CABLE IN TRENCHES. Unless otherwise specified, the
Contractor shall not use a cable plow for installing the cable. Cable shall be unreeled uniformly in place
alongside or in the trench and shall be carefully placed along the bottom of the trench. The cable shall not
be unreeled and pulled into the trench from one end. Slack cable sufficient to provide strain relief shall be
placed in the trench in a series of S curves. Sharp bends or kinks in the cable shall not be permitted.

Where cables must cross over each other, a minimum of 3 inches vertical displacement shall be provided
with the topmost cable depth at or below the minimum required depth below finished grade.

a. Trenching. Where turf is well established and the sod can be removed, it shall be carefully stripped
and properly stored. Trenches for cables may be excavated manually or with mechanical trenching
equipment. Walls of trenches shall be essentially vertical so that a minimum of surface is disturbed.
Graders shall not be used to excavate the trench with their blades. The bottom surface of trenches
shall be essentially smooth and free from coarse aggregate. Unless otherwise specified, cable
trenches shall be excavated to a minimum depth of 18 inches below finished grade, except as
follows:

1) When off the airport or crossing under a roadway or driveway, the minimum depth shall be 36
inches unless otherwise specified.

2) Minimum cable depth when crossing under a railroad track, shall be 42 inches unless otherwise
specified.

Dewatering necessary for cable installation, erosion and turbidity control, in accordance with Federal,
State, and Local requirements is incidental to its respective pay items as part of Item L-108. The cost
of all excavation regardless of type of material encountered, shall be included in the unit price bid for
the L-108 Item.

The Contractor shall excavate all cable trenches to a width not less than 6 inches. Unless otherwise
specified on the plans, all cables in the same location and running in the same general direction shall
be installed in the same trench.
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When rock is encountered, the rock shall be removed to a depth of at least 3 inches below the
required cable depth and it shall be replaced with bedding material of earth or sand containing no
mineral aggregate particles that would be retained on a 1/4 inch sieve. Flowable backfill material may
alternatively be used. The Contractor shall ascertain the type of soil or rock to be excavated before
bidding. All such rock removal shall be performed and paid for under Item P-152.

Duct bank or conduit markers temporarily removed for trench excavations shall be replaced as
required.

It is the Contractor’s responsibility to locate existing utilities within the work area prior to excavation.
Where existing active cables cross proposed installations, the Contractor shall insure that these
cables are adequately protected. Where crossings are unavoidable, no splices will be allowed in the
existing cables, except as specified on the plans. Installation of new cable where such crossings must
occur shall proceed as follows:

1) Existing cables shall be located manually. Unearthed cables shall be inspected to assure
absolutely no damage has occurred.

2) Trenching, etc., in cable areas shall then proceed, with approval of the Engineer, with care taken
to minimize possible damage or disruption of existing cable, including careful backfilling in area of
cable.

In the event that any previously identified cable is damaged during the course of construction, the
Contractor shall be responsible for the complete repair or replacement.

b. Backfilling. After the cable has been installed, the trench shall be backfilled. The first layer of backfill
in the trench shall be 3 inches deep, loose measurement, and shall be either earth or sand containing
no mineral aggregate particles that would be retained on a 1/4 inch sieve. This layer shall not be
compacted. The second layer shall be 5 inches deep, loose measurement, and shall contain no
particles that would be retained on a 1 inch sieve. The remaining third and subsequent layers of
backfill shall not exceed 8 inches of loose measurement and be excavated or imported material and
shall not contain stone or aggregate larger than 4 inches maximum diameter.

The second and subsequent layers shall be thoroughly tamped and compacted to at least the density
of the adjacent undisturbed soil, and to the satisfaction of the Engineer. If necessary to obtain the
desired compaction, the backfill material shall be moistened or aerated as required.

Trenches shall not contain pools of water during backfilling operations. The trench shall be completely
backfilled and tamped level with the adjacent surface, except that when turf is to be established over
the trench, the backfilling shall be stopped at an appropriate depth consistent with the type of turfing
operation to be accommodated. A proper allowance for settlement shall also be provided. Any excess
excavated material shall be removed and disposed of in accordance with the plans and
specifications.

Underground electrical warning (caution) tape shall be installed in the trench above all direct-buried
cable. Contractor shall submit a sample of the proposed warning tape for acceptance by the
Engineer. If not shown on the plans, the warning tape shall be located 6 inches above the direct-
buried cable or the counterpoise wire if present. A 4 - 6 inch wide polyethylene film detectable tape,
with a metalized foil core, shall be installed above all direct buried cable or counterpoise. The tape
shall be of the color and have a continuous legend as indicated on the plans. The tape shall be
installed 8 inches minimum below finished grade.

c. Restoration. Where soil and sod has been removed, it shall be replaced as soon as possible after
the backfilling is completed. All areas disturbed by work shall be restored to its original condition. The
restoration shall include the seeding, sodding, topsoiling, and mulching as shown on the plans. The
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Contractor shall be held responsible for maintaining all disturbed surfaces and replacements until final
acceptance. When trenching is through paved areas, restoration shall be equal to existing conditions
and compaction shall meet the requirements of Item P-152. Restoration shall be considered
incidental to the pay item of which it is a component part.

108-3.4 CABLE MARKERS FOR DIRECT-BURIED CABLE. The location of direct buried circuits shall be
marked by a concrete slab marker, 2 feet (60 cm) square and 4 - 6 inch (100 - 150 mm) thick, extending
approximately 1 inch (25 mm) above the surface. Each cable run from a line of lights and signs to the
equipment vault shall be marked at approximately every 200 feet (60 m) along the cable run, with an
additional marker at each change of direction of cable run. All other direct-buried cable shall be marked in
the same manner. Cable markers shall be installed directly above the cable. The Contractor shall impress
the word “CABLE” and directional arrows on each cable marking slab. The letters shall be approximately
4 inches (100 mm) high and 3 inches (75 mm) wide, with width of stroke 1/2 inch (12 mm) and 1/4 inch (6
mm) deep.

The location of each underground cable connection, except at lighting units, or isolation transformers, or
power adapters shall be marked by a concrete marker slab placed above the connection. The Contractor
shall impress the word “SPLICE” on each slab. The Contractor also shall impress additional circuit
identification symbols on each slab as directed by the Engineer. All cable markers and splice markers
shall be painted international orange. Paint shall be specifically manufactured for uncured exterior
concrete. Furnishing and installation of cable markers is incidental to the respective cable pay item.

108-3.5 SPLICING. Connections of the type shown on the plans shall be made by experienced personnel
regularly engaged in this type of work and shall be made as follows:

a. Cast Splices. These shall be made by using crimp connectors for jointing conductors. Molds shall be
assembled, and the compound shall be mixed and poured in accordance with manufacturer’s
instructions and to the satisfaction of the Engineer.

b. Field-attached Plug-in Splices. These shall be assembled in accordance with manufacturer’s
instructions. These splices shall be made by plugging directly into mating connectors. In all cases the
joint where the connectors come together shall be wrapped with at least one layer of rubber or
synthetic rubber tape and one layer of plastic tape, one-half lapped, extending at least 1-1/2 inches
(37 mm) on each side of the joint.

c. Factory-Molded Plug-in Splices. These shall be made by plugging directly into mating connectors.
In all cases, the joint where the connectors come together shall be wrapped with at least one layer of
rubber or synthetic rubber tape and one layer of plastic tape, one-half lapped, extending at least 1-1/2
inches (37 mm) on each side of the joint.

d. Taped or Heat-Shrink Splices. A taped splice shall be made in the following manner:

Bring the cables to their final position and cut so that the conductors will butt. Remove insulation and
jacket allowing for bare conductor of proper length to fit compression sleeve connector with 1/4 inch
(6 mm) of bare conductor on each side of the connector. Prior to splicing, the two ends of the cable
insulation shall be penciled using a tool designed specifically for this purpose and for cable size and
type. Do not use emery paper on splicing operation since it contains metallic particles. The copper
conductors shall be thoroughly cleaned. Join the conductors by inserting them equidistant into the
compression connection sleeve. Crimp conductors firmly in place with crimping tool that requires a
complete crimp before tool can be removed. Test the crimped connection by pulling on the cable.
Scrape the insulation to assure that the entire surface over which the tape will be applied (plus 3
inches (75 mm) on each end) is clean. After scraping wipe the entire area with a clean lint-free cloth.
Do not use solvents.
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Apply high-voltage rubber tape one-half lapped over bare conductor. This tape should be tensioned
as recommended by the manufacturer. Voids in the connector area may be eliminated by highly
elongating the tape, stretching it just short of its breaking point. Throughout the rest of the splice less
tension should be used. Always attempt to exactly half-lap to produce a uniform buildup. Continue
buildup to 1-1/2 times cable diameter over the body of the splice with ends tapered a distance of
approximately 1 inch (25 mm) over the original jacket. Cover rubber tape with two layers of vinyl
pressure-sensitive tape one-half lapped. Do not use glyptol or lacquer over vinyl tape as they react as
solvents to the tape. No further cable covering or splice boxes are required.

Heat shrinkable tubing shall be installed following manufacturer’s instructions. Direct flame heating
shall not be permitted unless recommended by the manufacturer. Cable surfaces within the limits of
the heat-shrink application shall be clean and free of contaminates prior to application.

108-3.6 BARE COUNTERPOISE WIRE INSTALLATION FOR LIGHTNING PROTECTION AND
GROUNDING. If shown on the plans or included in the job specifications, bare counterpoise copper wire
shall be installed for lightning protection of the underground cables. Counterpoise wire shall be installed in
the same trench for the entire length of buried cable, conduits and duct banks that are installed to contain
airfield cables. Where the cable or duct/conduit trench runs parallel to the edge of pavement, the
counterpoise shall be installed in a separate trench located half the distance between the pavement edge
and the cable or duct/conduit trench. In trenches not parallel to pavement edges, counterpoise wire shall
be installed continuously a minimum of 4 inches above the cable, conduit or duct bank, or as shown on
the plans if greater. Additionally, counterpoise wire shall be installed at least 8 inches below the top of
subgrade in paved areas or 10 inches below finished grade in un-paved areas. This dimension may be
less than 4 inches where conduit is to be embedded in existing pavement. Counterpoise wire shall not be
installed in conduit. See AC 150/5340-30, Chapter 12, Equipment and Material, for counterpoise
installation details.

The counterpoise wire shall be routed around each light fixture base, mounting stake, or junction/access
structures. The counterpoise wire shall also be exothermically welded to ground rods installed as shown
on the plans but not more than 500 feet (150 m) apart around the entire circuit.

The counterpoise system shall be continuous and terminate at the transformer vault or at the power
source. It shall be securely attached to the vault or equipment external ground ring or other made
electrode grounding system. The connections shall be made as shown on the plans and in the
specifications.

If shown on the plans or in the specifications, a separate equipment (safety) ground system shall be
provided in addition to the counterpoise wire using one of the following methods:

1) A ground rod installed at and securely attached to each light fixture base, mounting stake, and to
all metal surfaces at junction/access structures via #6 AWG wire.

2) For parallel voltage systems only, install a #6 AWG green insulated equipment ground conductor
internal to the conduit system and securely attach it to each light fixture base internal grounding
lug and to all metal surfaces at junction/access structures.

a. Counterpoise Installation Above Multiple Conduits and Duct Banks. Counterpoise wires shall be
installed above multiple conduits/duct banks for airfield lighting cables, with the intent being to provide
a complete cone of protection over the airfield lighting cables. When multiple conduits and/or duct
banks for airfield cable are installed in the same trench, the number and location of counterpoise
wires above the conduits shall be adequate to provide a complete cone of protection measured 22-
1/2 degrees each side of vertical.

Where duct banks pass under pavement to be constructed in the project, the counterpoise shall be
placed above the duct bank. Reference details on the construction plans.
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b. Counterpoise Installation at Existing Duct Banks. When airfield lighting cables are indicated on
the plans to be routed through existing duct banks, the new counterpoise wiring shall be terminated at
ground rods at each end of the existing duct bank where the cables being protected enter and exit the
duct bank. The new counterpoise conductor shall be bonded to the existing counterpoise system.

108-3.7 EXOTHERMIC BONDING. Bonding of counterpoise wire shall be by the exothermic welding
process. Only personnel experienced in and regularly engaged in this type of work shall make these
connections.

Contractor shall demonstrate to the satisfaction of the Engineer, the welding kits, materials and
procedures to be used for welded connections prior to any installations in the field. The installations shall
comply with the manufacturer’'s recommendations and the following:

a. Allslag shall be removed from welds.

b. Using an exothermic weld to bond the counterpoise to a lug on a galvanized light base is not
recommended unless the base has been specially modified. Consult the manufacturer’s installation
directions for proper methods of bonding copper wire to the light base. See also AC 150/5340-30 for
galvanized light base exception.

c. All buried copper and weld material at weld connections shall be thoroughly coated 6 mil of 3M
“Scotchkote,” or approved equivalent, or coated with coal tar Bitumastic® material to prevent surface
exposure to corrosive soil or moisture.

108-3.8 TESTING. The Contractor shall furnish all necessary equipment and appliances for testing the
airport electrical systems and underground cable circuits before and after installation. The Contractor
shall perform all tests in the presence of the Engineer. The Contractor shall demonstrate the electrical
characteristics to the satisfaction of the Engineer. All costs for testing are incidental to the respective item
being tested. For phased projects, the tests must be completed by phase and results meeting the
specifications below must be maintained by the Contractor throughout the entire project as well as during
the ensuing warranty period.

Earth resistance testing methods shall be submitted to the Engineer for approval. Earth resistance testing
results shall be recorded on an approved form and testing shall be performed in the presence of the
Engineer. All such testing shall be at the sole expense of the Contractor.

Should the counterpoise or ground grid conductors be damaged or suspected of being damaged by
construction activities the Contractor shall test the conductors for continuity with a low resistance
ohmmeter. The conductors shall be isolated such that no parallel path exists and tested for continuity.
The Engineer shall approve of the test method selected. All such testing shall be at the sole expense of
the Contractor.

After installation, the Contractor shall test and demonstrate to the satisfaction of the Engineer the
following:

a. That all affected lighting power and control circuits (existing and new) are continuous and free from
short circuits.

b. That all affected circuits (existing and new) are free from unspecified grounds.

c. That the insulation resistance to ground of all new non-grounded high voltage series circuits or cable
segments is not less than 500 megohms.

d. That the insulation resistance to ground of all non-grounded conductors of new multiple circuits or
circuit segments is not less than 500 megohms.
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e. That all affected circuits (existing and new) are properly connected in accordance with applicable
wiring diagrams.

f. That all affected circuits (existing and new) are operable. Tests shall be conducted that include
operating each control not less than 10 times and the continuous operation of each lighting and
power circuit for not less than 1/2 hour.

g. That the impedance to ground of each ground rod does not exceed 25 ohms prior to establishing
connections to other ground electrodes. The fall-of-potential ground impedance test shall be used, as
described by ANSI/IEEE Standard 81, to verify this requirement.

Two copies of tabulated results of all cable tests performed shall be supplied by the Contractor to the
Engineer. Where connecting new cable to existing cable, ground resistance tests shall be performed on
the new cable prior to connection to the existing circuit.

There are no approved “repair” procedures for items that have failed testing other than complete
replacement.

METHOD OF MEASUREMENT

108-4.1 Trenching shall be measured by the linear feet (meters) of trench, including the excavation,
backfill, and restoration, completed, measured as excavated, and accepted as satisfactory. When
specified, separate measurement shall be made for trenches of various specified widths.

The cost of all excavation, backfill, dewatering and restoration regardless of the type of material
encountered shall be included in the unit price bid for the work.

108-4.2 Cable or counterpoise wire installed in trench, duct bank or conduit shall be measured by the
number of linear feet of cable or counterpoise wire installed in trenches, duct bank or conduit, including
ground rods and grounding connectors, and trench marking tape ready for operation, and accepted as
satisfactory. Separate measurement shall be made for each cable or counterpoise wire installed in trench,
duct bank or conduit. The measurement for this item shall not include additional quantities required for
slack.

Cable and counterpoise slack is considered incidental to the item and is included in the contractor’s unit
price. No separate measurement or payment will be made for cable or counterpoise slack.

BASIS OF PAYMENT

108-5.1 Payment will be made at the contract unit price for trenching, cable and bare counterpoise wire
installed in trench (direct-buried), or cable and equipment ground installed in duct bank or conduit, in
place by the Contractor and accepted by the Engineer. This price shall be full compensation for furnishing
all materials and for all preparation and installation of these materials, and for all labor, equipment, tools,
and incidentals, including ground rods and ground connectors and trench marking tape, necessary to
complete this item.

Payment will be made under:

Item L-108-5.1 1/C No. 8 AWG, L-824, Type C, 5kV Cable, installed in ductbank or conduit - per
linear foot
Item L-108-5.2 1/C No. 6 AWG Counterpoise, installed above duct bank or conduit, including

ground rods and ground connectors - per liner foot
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AC 150/5345-7

AC 150/5345-26

AC 150/5340-26

AC 150/5340-30

AC 150/5345-53

A-a-59544A

FED SPEC A-A-55809

ASTM B3

ASTM B33

ASTM D4388

NFPA No. 70

MIL-S-23586C

ANSI/IEEE Std 81

MATERIAL REQUIREMENTS

Specification for L-824 Underground Electrical Cable for Airport Lighting Circuits
Specification for L-823 Plug and Receptacle Cable Connectors

Maintenance of Airport Visual Aid Facilities

Design and Installation Details for Airport Visual Aids

Airport Lighting Equipment Certification Program

Cable and Wire, Electrical L(Power, Fixed Installation

Insulation Tape, Electrical, Pressure-Sensitive Adhesive, Plastic

Soft or Annealed Copper Wire

Tin-Coated Soft or Annealed Copper Wire

Rubber tapes, Nonmetallic Semiconducting and Electrically Insulating

REFERENCE DOCUMENTS

National Electrical Code (NEC)
Sealing Compound, Electrical, Silicone Rubber

IEEE Guide for Measuring Earth Resistivity, Ground Impedance, and Earth
Surface Potentials of a Ground System

END OF ITEM L-108
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ITEM L-110 AIRPORT UNDERGROUND ELECTRICAL DUCT BANKS AND CONDUITS
DESCRIPTION

110-1.1 This item shall consist of underground electrical conduits and duct banks (single or multiple
conduits encased in concrete) installed in accordance with this specification at the locations and in
accordance with the dimensions, designs, and details shown on the plans. This item shall include
furnishing and installing of all underground electrical duct banks and individual and multiple underground
conduits. It shall also include all turfing trenching, backfilling, removal, and restoration of any paved or
turfed areas; concrete encasement, mandreling, pulling lines, duct markers, plugging of conduits, and the
testing of the installation as a completed system ready for installation of cables in accordance with the
plans and specifications. This item shall also include furnishing and installing conduits and all incidentals
for providing positive drainage of the system. Verification of existing ducts is incidental to the pay items
provided in this specification.

EQUIPMENT AND MATERIALS
110-2.1 GENERAL.

a. All equipment and materials covered by referenced specifications shall be subject to acceptance
through manufacturer's certification of compliance with the applicable specification when so
requested by the Engineer.

b. Manufacturer’s certifications shall not relieve the Contractor of the Contractor's responsibility to
provide materials in accordance with these specifications and acceptable to the Engineer. Materials
supplied and/or installed that do not materially comply with these specifications shall be removed,
when directed by the Engineer and replaced with materials, which do comply with these
specifications, at the sole cost of the Contractor.

c. All materials and equipment used to construct this item shall be submitted to the Engineer for
approval prior to ordering the equipment. Submittals consisting of marked catalog sheets or shop
drawings shall be provided. Submittal data shall be presented in a clear, precise and thorough
manner. Original catalog sheets are preferred. Photocopies are acceptable provided they are as good
a quality as the original. Clearly and boldly mark each copy to identify pertinent products or models
applicable to this project. Indicate all optional equipment and delete non-pertinent data. Submittals for
components of electrical equipment and systems shall identify the equipment for which they apply on
each submittal sheet. Markings shall be boldly and clearly made with arrows or circles (highlighting is
not acceptable). Contractor is solely responsible for delays in project accruing directly or indirectly
from late submissions or resubmissions of submittals.

d. The data submitted shall be sufficient, in the opinion of the Engineer, to determine compliance with
the plans and specifications. The Contractor's submittals shall be neatly bound in a properly sized 3-
ring binder, tabbed by specification section. The Engineer reserves the right to reject any and all
equipment, materials or procedures, which, in the Engineer’s opinion, does not meet the system
design and the standards and codes, specified herein.

e. All equipment and materials furnished and installed under this section shall be guaranteed against
defects in materials and workmanship for a period of at least twelve (12) months from final
acceptance by the Owner. The defective materials and/or equipment shall be repaired or replaced, at
the Owner’s discretion, with no additional cost to the Owner.

110-2.2 STEEL CONDUIT. Rigid galvanized steel conduit and fittings shall be hot dipped galvanized
inside and out and conform to the requirements of Underwriters Laboratories Standard 6, 514B, and
1242,
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110-2.3 PLASTIC CONDUIT. Plastic conduit and fittings-shall conform to the requirements of Fed. Spec.
W--C-1094, Underwriters Laboratories Standards UL-651 and Article 352 of the current National Electrical
Code shall be one of the following, as shown on the plans:

a. Type I-Schedule 40 PVC suitable for underground use either direct-buried or encased in concrete.
b. Type II-Schedule 40 PVC suitable for either above ground or underground use.
The type of adhesive shall be as recommended by the conduit/fitting manufacturer.

110-2.4 SPLIT CONDUIT. Split conduit shall be pre-manufactured for the intended purpose and shall be
made of steel or plastic.

110-2.5 CONDUIT SPACERS. Conduit spacers shall be prefabricated interlocking units manufactured for
the intended purpose. They shall be of double wall construction made of high grade, high density
polyethylene complete with interlocking cap and base pads, They shall be designed to accept No. 4
reinforcing bars installed vertically.

110-2.6 CONCRETE. Concrete shall conform to Item P-610, Structural Portland Cement Concrete, using
1 inch maximum size coarse aggregate with a minimum 28 day compressive strength of 4000 psi. Where
reinforced duct banks are specified, reinforcing steel shall conform to ASTM A615 Grade 60. Concrete
and reinforcing steel are incidental to the respective pay item of which they are a component part.

110-2.7 FLOWABLE BACKFILL. Flowable material used to back fill conduit and duct bank trenches shall
conform to the requirements of Item P-153, Controlled Low Strength Material. Fill shall be designed to
achieve a 28-day compressive strength of 200 psi under pavement.

110-2.8 DETECTABLE WARNING TAPE Plastic, detectable, AWPA Red (electrical power lines, cables,
conduit and lighting cable) with continuous legend. Magnetic tape shall be polyethylene film with a
metalized foil core and shall be 3-6 inches wide. Detectable tape is incidental to the respective bid item.

CONSTRUCTION METHODS

110-3.1 GENERAL. The Contractor shall install underground duct banks and conduits at the approximate
locations indicated on the plans. The Engineer shall indicate specific locations as the work progresses, if
required to differ from the plans. Duct banks and conduits shall be of the size, material, and type indicated
on the plans or specifications. Where no size is indicated on the plans or in the specifications, conduits
shall be not less than 2 inches (50 mm) inside diameter or comply with the National Electrical Code based
on cable to be installed, whichever is larger. All duct bank and conduit lines shall be laid so as to grade
toward access points and duct or conduit ends for drainage. Unless shown otherwise on the plans,
grades shall be at least 3 inches (75 mm) per 100 feet (30 m). On runs where it is not practicable to
maintain the grade all one way, the duct bank and conduit lines shall be graded from the center in both
directions toward access points or conduit ends, with a drain into the storm drainage system. Pockets or
traps where moisture may accumulate shall be avoided. No duct bank or underground conduit shall be
less than 18 inches below finished grade. Where under pavement, the top of the duct bank shall not be
less than 18 inches below the subgrade.

The Contractor shall mandrel each individual conduit whether the conduit is direct-buried or part of a duct
bank. An iron-shod mandrel, not more than 1/4 inch (6 mm) smaller than the bore of the conduit shall be
pulled or pushed through each conduit. The mandrel shall have a leather or rubber gasket slightly larger
than the conduit hole.
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The Contractor shall swab out all conduits/ducts and clean base can, manhole, pull boxes, etc. interiors
IMMEDIATELY prior to pulling cable. Once cleaned and swabbed the base cans, manhole, pull boxes,
etc. and all accessible points of entry to the duct/conduit system shall be kept closed except when
installing cables. Cleaning of ducts, base cans, manholes, etc. is incidental to the pay item of the item
being cleaned. All raceway systems left open, after initial cleaning, for any reason shall be re-cleaned at
the Contractor's expense. All accessible points shall be kept closed when not installing cable. The
Contractor shall verify existing ducts proposed for use in this project as clear and open. The Contractor
shall notify the Engineer of any blockage in the existing ducts.

For pulling the permanent wiring, each individual conduit, whether the conduit is direct-buried or part of a
duct bank, shall be provided with a 200 pound test polypropylene pull rope. The ends shall be secured
and sufficient length shall be left in access points to prevent it from slipping back into the conduit. Where
spare conduits are installed, as indicated on the plans, the open ends shall be plugged with removable
tapered plugs, designed for this purpose.

All conduits shall be securely fastened in place during construction and shall be plugged to prevent
contaminate from entering the conduits. Any conduit section having a defective joint shall not be installed.
Ducts shall be supported and spaced apart using approved spacers at intervals not to exceed 5 feet.

Unless otherwise shown on the plans, concrete encased duct banks shall be used when crossing under
pavements expected to carry aircraft loads, such as runways, taxiways, taxilanes, ramps and aprons.
When under paved shoulders and other paved areas, conduit and duct banks shall be encased using
flowable fill for protection. All conduits within concrete encasement shall terminate with female ends for
ease in current and future use. Install factory plugs in all unused ends, do not cover the ends or plugs
with concrete.

Where turf is well established and the sod can be removed, it shall be carefully stripped and properly
stored.

Trenches for conduits and duct banks may be excavated manually or with mechanical trenching
equipment unless in pavement, in which case they shall be excavated with mechanical trenching
equipment. Walls of trenches shall be essentially vertical so that a minimum of shoulder surface is
disturbed. Blades of graders shall not be used to excavate the trench.

When rock is encountered, the rock shall be removed to a depth of at least 3 inches below the required
conduit or duct bank depth and it shall be replaced with bedding material of earth or sand containing no
mineral aggregate particles that would be retained on a 1/4 inch sieve. Flowable backfill may alternatively
be used. The Contractor shall ascertain the type of soil or rock to be excavated before bidding. All such
rock removal shall be performed and paid for under Item P-152.

Underground electrical warning (Caution) tape shall be installed in the trench above all underground duct
banks and conduits in unpaved areas. Contractor shall submit a sample of the proposed warning tape for
approval by the Engineer. If not shown on the plans, the warning tape shall be located 6 inches above the
duct/conduit or the counterpoise wire if present.

Joints in plastic conduit shall be prepared in accordance with the manufacturer’'s recommendations for the
particular type of conduit. Plastic conduit shall be prepared by application of a plastic cleaner and
brushing a plastic solvent on the outside of the conduit ends and on the inside of the couplings. The
conduit fitting shall then be slipped together with a quick one-quarter turn twist to set the joint tightly.
Where more than one conduit is placed in a single trench, or in duct banks, joints in the conduit shall be
staggered a minimum of 2 feet.

Changes in direction of runs exceeding 10 degrees, either vertical or horizontal, shall be accomplished
using manufactured sweep bends.
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Whether or not specifically indicated on the drawings, where the soil encountered at established duct
bank grade is an unsuitable material, as determined by the Engineer, the unsuitable material shall be
removed in accordance with Iltem P-152 and replaced with suitable material. Alternatively, additional duct
bank supports that are adequate and stable shall be installed, as approved by the Engineer.

All excavation shall be unclassified and shall be considered incidental to the respective L-110 pay item of
which it is a component part. Dewatering necessary for duct installation, erosion and turbidity control, in
accordance with Federal, State, and Local requirements is incidental to its respective pay item as a part
of Item L-110. The cost of all excavation regardless of type of material encountered, shall be included in
the unit price bid for the L-110 Item.

Unless otherwise specified, excavated materials that are deemed by the Engineer to be unsuitable for
use in backfill or embankments shall be removed and disposed of offsite.

Any excess excavation shall be filled with suitable material approved by the Engineer and compacted in
accordance with item P-152.

It is the Contractor’s responsibility to locate existing utilities within the work area prior to excavation.
Where existing active cables cross proposed installations, the Contractor shall insure that these cables
are adequately protected. Where crossings are unavoidable, no splices will be allowed in the existing
cables, except as specified on the plans. Installation of new cable where such crossings must occur shall
proceed as follows:

1) Existing cables shall be located manually. Unearthed cables shall be inspected to assure
absolutely no damage has occurred

2) Trenching, etc., in cable areas shall then proceed with approval of the Engineer, with care taken
to minimize possible damage or disruption of existing cable, including careful backfilling in area of
cable.

In the event that any previously identified cable is damaged during the course of construction, the
Contractor shall be responsible for the complete repair.

110-3.2 DUCT BANKS. Unless otherwise shown in the plans, duct banks shall be installed so that the top
of the concrete envelope is not less than 18 inches (45 cm) below the bottom of the base or stabilized
base course layers where installed under runways, taxiways, aprons, or other paved areas, and not less
than 18 inches (45 cm) below finished grade where installed in unpaved areas.

Unless otherwise shown on the plans, duct banks under paved areas shall extend at least 3 feet (90 cm)
beyond the edges of the pavement or 3 feet (90 cm) beyond any underdrains that may be installed
alongside the paved area. Trenches for duct banks shall be opened the complete length before concrete
is placed so that if any obstructions are encountered, proper provisions can be made to avoid them.
Unless otherwise shown on the plans, all duct banks shall be placed on a layer of concrete not less than
3 inches (75 mm) thick prior to its initial set. The Contractor shall space the conduits not less than 3
inches apart (measured from outside wall to outside wall). All such multiple conduits shall be placed using
conduit spacers applicable to the type of conduit. As the conduit laying progresses, concrete shall be
placed around and on top of the conduits not less than 3 inches (75 mm) thick unless otherwise shown on
the plans.

Conduits forming the duct bank shall be installed using conduit spacers. No. 4 reinforcing bars shall be
driven vertically into the soil a minimum of 6 inches to anchor the assembly into the earth prior to placing
the concrete encasement. For this purpose, the spacers shall be fastened down with locking collars
attached to the vertical bars. Spacers shall be installed at 5 foot intervals. Spacers shall be in the proper
sizes and configurations to fit the conduits. Locking collars and spacers shall be submitted to the
Engineer for review prior to use.
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When specified, the Contractor shall reinforce the bottom side and top of encasements with steel
reinforcing mesh or fabric or other approved metal reinforcement. When directed, the Contractor shall
supply additional supports where the ground is soft and boggy, where ducts cross under roadways, or
where shown on the plans. Under such conditions, the complete duct structure shall be supported on
reinforced concrete footings, piers, or piles located at approximately 5 foot (150 cm) intervals.

All pavement surfaces that are to have ducts installed therein shall be neatly saw cut to form a vertical
face. All excavation shall be included in the contract with price for the duct.

Install a plastic, detectable, color as noted 3-6 inch wide tape 8 inches minimum below grade above all
underground conduit or duct lines not installed under pavement. Utilize the 3 inch wide tape only for
single conduit runs. Utilize the 6 inch wide tape for multiple conduits and duct banks. For duct banks
equal to or greater than 24 inches in width, utilize more than one tape for sufficient coverage and
identification of the duct bank as required.

When existing cables are to be placed in split duct, encased in concrete, the cable shall be carefully
located and exposed by hand tools. Prior to being placed in duct, the Engineer shall be notified so that he
may inspect the cable and determine that it is in good condition. Where required, split duct shall be
installed as shown on the drawings or as required by the Engineer.

110-3.3 CONDUITS WITHOUT CONCRETE ENCASEMENT. Trenches for single-conduit lines shall be
not less than 6 inches (150 mm) nor more than 12 inches (300 mm) wide, and the trench for 2 or more
conduits installed at the same level shall be proportionately wider. Trench bottoms for conduits without
concrete encasement shall be made to conform accurately to grade so as to provide uniform support for
the conduit along its entire length.

Unless otherwise shown on the plans, a layer of fine earth material, at least 4 inches (100 mm) thick
(loose measurement) shall be placed in the bottom of the trench as bedding for the conduit. The bedding
material shall consist of soft dirt, sand or other fine fill, and it shall contain no particles that would be
retained on a 1/4 inch (6 mm) sieve. The bedding material shall be tamped until firm. Flowable backfill
may alternatively be used.

Unless otherwise shown on plans, conduits shall be installed so that the tops of all conduits are at least
18 inches (45 cm) below the finished grade.

When two or more individual conduits intended to carry conductors of equivalent voltage insulation rating
are installed in the same trench without concrete encasement, they shall be spaced not less than 3
inches apart (measured from outside wall to outside wall) in a horizontal direction and not less than 6
inches (150 mm) apart in a vertical direction. Where two or more individual conduits intended to carry
conductors of differing voltage insulation rating are installed in the same trench without concrete
encasement, they shall be spaced not less than 3 inches (75 mm) apart (measured from outside wall to
outside wall) in a horizontal direction and lot less than 6 inches (150 mm) apart in a vertical direction.

Trenches shall be opened the complete length between normal termination points before conduit is
installed so that if any unforeseen obstructions are encountered, proper provisions can be made to avoid
them.

Conduits shall be installed using conduit spacers. No. 4 reinforcing bars shall be driven vertically into the
soil a minimum of 6 inches to anchor the assembly into the earth while backfilling. For this purpose, the
spacers shall be fastened down with locking collars attached to the vertical bars. Spacers shall be
installed at 5 foot intervals. Spacers shall be in the proper sizes and configurations to fit the conduits.
Locking collars and spacers shall be submitted to the Engineer for review prior to use.

110-3.4 MARKERS. The location of each end and of each change of direction of conduits and duct banks
shall be marked by a concrete slab marker 2 feet (60 cm) square and 4 - 6 inches (100 - 150 mm) thick
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extending approximately 1 inch (25 mm) above the surface. The markers shall also be located directly
above the ends of all conduits or duct banks, except where they terminate in a junction/access structure
or building.

The Contractor shall impress the word “DUCT” or “CONDUIT” on each marker slab. The Contractor shall
also impress on the slab the number and size of conduits beneath the marker along with all other
necessary information as determined by the Engineer. The letters shall be 4 inches (100 mm) high and 3
inches (75 mm) wide with width of stroke 1/2 inch (12 mm) and 1/4 inch (6 mm) deep or as large as the
available space permits. Furnishing and installation of duct markers is incidental to the respective duct
pay item.

110-3.5 BACKFILLING FOR CONDUITS. For conduits, 8 inches (200 cm) of sand, soft earth, or other
fine fill (loose measurement) shall be placed around the conduits ducts and carefully tamped around and
over them with hand tampers. The remaining trench shall then be backfilled and compacted in
accordance with Item P-152, Excavation and Embankment, except that material used for back fill shall be
select material not larger than 4 in in diameter.

Flowable backfill may alternatively be used.
Trenches shall not contain pools of water during back, filling operations.

The trench shall be completely backfilled and tamped level with the adjacent surface: except that, where
sod is to be placed over the trench, the backfilling shall be stopped at a depth equal to the thickness of
the sod to be used, with proper allowance for settlement.

Any excess excavated material shall be removed and disposed of in accordance with instructions issued
by the Engineer.

110-3.6 BACKFILLING FOR DUCT BANKS. After the concrete has cured, the remaining trench shall be
backfilled and compacted in accordance with Item P-152, Excavation and Embankment, except that the
material used for backfill shall be select material not larger than 4 in in diameter. In addition to the
requirements of P-152, where duct banks are installed under pavement, one moisture/density test per lift
shall be made for each 250 linear feet of duct bank or one work period’s construction, whichever is less.

Flowable backfill may alternatively be used.
Trenches shall not contain pools of water during backfilling operations.

The trench shall be completely backfilled and tamped level with the adjacent surface: except that, where
sod is to be placed over the trench, the backfilling shall be stopped at a depth equal to the thickness of
the sod to be used, with proper allowance for settlement.

Any excess excavated material shall be removed and disposed of in accordance with instructions issued
by the Engineer.

110-3.7 RESTORATION. Where sod has been removed, it shall be replaced as soon as possible after
the backfilling is completed. All areas disturbed by the work shall be restored to its original condition. The
restoration shall include seeding, sodding, topsoiling, and mulching shown on the plans. The Contractor
shall be held responsible for maintaining all disturbed surfaces and replacements until final acceptance.
All restoration shall be considered incidental to the respective L-110 pay item.

METHOD OF MEASUREMENT

110-4.1 Underground conduits and duct banks shall be measured by the linear feet (meter) of conduits
and duct banks installed, including encasement, locator tape, trenching and backfill with designated,
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resolution, and for drain lines, the termination at the drainage structure, all measured in place, completed,
and accepted. Separate measurement shall be made for the various types and sizes.

BASIS OF PAYMENT

110-5.1 Payment will be made at the contract unit price per linear foot for each type and size of conduit
and duct bank completed and accepted, including trench and backfill with the designated material, and,
for drain lines, the termination at the drainage structure. This price shall be full compensation for
furnishing all materials and for all preparation, assembly, and installation of these materials, and for all
labor, equipment, tools, and incidentals necessary to complete this item in accordance with the provisions
and intent of the plans and specifications.

Payment will be made under:

ltem L-110-5.1 Electrical Conduit, 1-2” Schedule 40 PVC - per linear foot
Item L-110-5.2 Electrical Duct Bank, 4-4” Schedule 40 PVC - per linear foot
fem—110-53

MATERIAL REQUIREMENTS

Underwriters Laboratories  Rigid Metal Conduit
Standard 6

Underwriters Laboratories  Fittings for Cable and Conduit
Standard 514B

Underwriters Laboratories Intermediate Metal Conduit
Standard 1242

Underwriters Laboratories  Schedule 40 and 80 Rigid PVC Conduit (for Direct Burial)
Standard 651

Underwriters Laboratories  Type EB and A Rigid PVC Conduit and HDPE Conduit (for concrete
Standard 651A encasement)

AC 150/5340-30 Design and Installation Details for Airport Visual Aids

AC 150/5345-53 Airport Lighting Equipment Certification Program

Standard Specification for Deformed and Plain Carbon-Steel Bars

ASTM A615 for Concrete Reinforcement

ASTM D1556
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Standard Test Method for Density and Unit Weight of Soil in Place
ASTM D1557 by the Sand-Cone Method

Standard Test Methods for Laboratory Compaction Characteristics
of Soil Using Modified Effort

ASTM D2167 Standard Test Method for Density and Unit Weight of Soil in Place
by the Rubber Balloon Method
ASTM D2922
Standard Test Methods for Density of Soil and Soil-Aggregate in Place by
Nuclear Methods (Shallow Depth
END OF ITEM L-110
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ITEM L-112 DIRECTIONAL BORE
DESCRIPTION

112-1.1 GENERAL. This item shall consist of furnishing and installing underground utilities using the
method of installation commonly referred to as directional boring. This item shall include all services,
equipment, materials, and labor for the complete and proper installation, testing, restoration of
underground utilities and environmental protection and restoration. A No. 6 AWG Copper Counterpoise
Conductor shall be installed with and external to the directional bore duct. Quantity of counterpoise shall
be per the details. The No. 6 AWG counterpoise shall be incidental to the cost of the conduit installed as
paarrt of the directional bore.

SUBMITTALS

112-2.1 WORK PLAN. Prior to beginning work, the Contractor must submit to the Engineer a general
work plan outlining the procedure and schedule to be used to execute the work. The work plan shall
define the procedures for accomplishing the directional boring, locating existing underground utilities and
cables of any type, protection of all existing utilities and cables and procedures for installing base cans at
various locations along the directional bore. The Contractor shall also provide documentation of the
depth of the directional bore along its entire length.

112-2.2 EQUIPMENT. The Contractor shall submit specifications on directional drilling equipment to be
used to the Engineer to ensure that the equipment will be adequate to complete the project.

112-2.3 MATERIAL. Specifications on the material to be used in the directional bore shall be submitted
to the Engineer. The material shall include the pipe, conduit, fittings and any other items which are to be
an installed component of the project.

EQUIPMENT/CONSTRUCTION

112-3.1 GENERAL. The directional drilling equipment shall consist of a directional drilling rig of
sufficient capacity to perform the bore and pullback the pipe, a drilling fluid mixing and delivery system of
sufficient capacity to successfully complete the crossing, a guidance system to accurately guide boring
operations and trained and competent personnel to operate the system. All equipment shall be in good,
safe operating condition with sufficient supplies, materials and spare parts on hand to maintain the
system in good working order for the duration of the project.

112-3.2 GUIDANCE SYSTEM. The guidance system shall be of a proven type and shall be setup and
operated by personnel trained and experienced with this system. The operator shall be aware of any
magnetic anomalies and shall consider such influences in the operation of the guidance system if using a
magnetic system.

112-3.3 CONDUIT/DUCT. The conduit / duct shall be Schedule 80 wall thickness or greater. Conduit
shall be Carlon Plus 80 Rigid PVC nonmetallic conduit, or approved equivalent. Schedule 80 HDPE
conduit shal-may be considered provided the contractor submits product data and a 12” sample of the
proposed product.

The Contractor is responsible for selection of Schedule 80 PVC raceway that is compatible with the
proposed directional bore method and equipment.

112-3.4 EXECUTION. The Engineer must be notified 48 hours in advance of starting work. The
directional bore shall not begin until the Engineer is present at the job site and agrees that proper
preparations for the operation have been made. The Engineer’s approval for beginning the installation
shall in no way relieve the Contractor of the ultimate responsibility for the satisfactory completion of the
work as authorized under the Contract.
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The Contractor shall provide documentation that all underground utilities and cable systems have been
located, staked and depths confirmed. No work shall begin until the Engineer and Owner are assured
that the directional boring operation will not result in any utilities or cable system being cut or damaged.
The Contractor shall perform hand digging of the existing underground utilities and/or cable systems to
accurately establish their depths at no additional cost to the Owner. Any damage done to the existing
underground utilities and/or cable systems shall be promptly repaired by the Contractor at no additional
cost to the Owner.

METHOD OF MEASUREMENT

112-4.1 The items described in this section shall be paid for on a linear foot basis based on a
calculation of “pavement width +20° +20™. Any additional footage required for the transition from
designed depth up to the surface or “other” foot age installed shall be considered incidental to the footage
take off described above.

BASIS OF PAYMENT

112-5.1 Payment will be made at the contract unit price per linear foot for each type and size of conduit
completed and accepted. This price shall be full compensation for furnishing all materials and for all
preparation, assembly, boring equipment, locating equipment and installation of these materials, and for
all labor, equipment, tools, and incidentals necessary to complete this item in accordance with the
provisions and intent of the plans and specifications.

Payment will be made under:

If any of the following bid items are not included in the bid, the quantity is hereby specified as zero.

Item L-112-4.1 Directional Drill — 1 - 2” Conduit, Schedule 80 (or equivalent wall
thickness) — per Linear Foot

END OF ITEM L-112
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ITEM L-125 INSTALLATION OF AIRPORT LIGHTING SYSTEMS
DESCRIPTION

125-1.1 This item shall consist of airport lighting systems furnished and installed in accordance with this
specification, the referenced specifications, and the applicable FAA Advisory Circulars. The systems shall
be installed at the locations and in accordance with the dimensions, designs, and details shown on the
plans. This item shall include furnishing and installing of all equipment, materials, services, and
incidentals necessary to place the systems in operation as completed units.

EQUIPMENT AND MATERIALS
125-2.1 GENERAL.

a. Airport lighting equipment and materials covered by Federal Aviation Administration (FAA)
specifications shall be certified and listed under Advisory Circular (AC) 150/5345-53, Airport Lighting
Equipment Certification Program, current version.

b. All equipment and materials covered by referenced specifications shall be subject to acceptance
through manufacturer’s certification of compliance with the applicable specification when so
requested by the Engineer.

c. Manufacturer’s certifications shall not relieve the Contractor of the Contractor’'s responsibility to
provide materials in accordance with these specifications and acceptable to the Engineer. Materials
supplied and/or installed that do not materially comply with these specifications shall be removed,
when directed by the Engineer and replaced with materials, which do comply with these
specifications, at the sole cost of the Contractor.

d. All materials and equipment used to construct this item shall be submitted to the Engineer for
approval prior to ordering the equipment. Submittals consisting of marked catalog sheets or shop
drawings shall be provided. Submittal data shall be presented in a clear, precise and thorough
manner. Original catalog sheets are preferred. Photocopies are acceptable provided they are as good
a quality as the original. Clearly and boldly mark each copy to identify pertinent products or models
applicable to this project. Indicate all optional equipment and delete non-pertinent data. Submittals for
components of electrical equipment and systems shall identify the equipment for which they apply on
each submittal sheet. Markings shall be boldly and clearly made with arrows or circles (highlighting is
not acceptable). Contractor is solely responsible for delays in project accruing directly or indirectly
from late submissions or resubmissions of submittals.

e. The data submitted shall be sufficient, in the opinion of the Engineer, to determine compliance with
the plans and specifications. The Contractor’s submittals shall be neatly bound in a properly sized 3-
ring binder, tabbed by specification section. The Engineer reserves the right to reject any and all
equipment, materials or procedures, which, in the Engineer’s opinion, does not meet the system
design and the standards and codes, specified herein.

f.  All equipment and materials furnished and installed under this section shall be guaranteed against
defects in materials and workmanship for a period of at least twelve (12) months from final
acceptance by the Owner. The defective materials and/or equipment shall be repaired or replaced, at
the Owner’s discretion, with no additional cost to the Owner.

125-2.2 TAPE. Electrical tapes shall be Scotch Electrical Tapes — number Scotch 88 (1-1/2” wide) and
Scotch 130C linerless rubber splicing tape (2” wide), as manufactured by the Minnesota Mining and
Manufacturing Company, or approved equivalent.

City of San Antonio L-125-1 INSTALLATION OF AIRPORT LIGHTING SYSTEMS
San Antonio International Airport July 25, 2014
GA FIS Taxiway & Apron Improvements



125-2.3 CONCRETE. Concrete shall conform to Item P-610, Structural Portland Cement Concrete, using
1 inch maximum size coarse aggregate with a minimum 28 day compressive strength of 4000 psi. Where
reinforced duct banks are specified, reinforcing steel shall conform to ASTM A615 Grade 60. Concrete
and reinforcing steel are incidental to the respective pay item of which they are a component part.

125-2.4 CONDUIT. Conduit shall conform to Item L-110, Airport Underground Electrical Duct Banks and
Conduits.

125-2.5 CABLE. Cable shall conform to Item L-108, Underground Power Cable for Airports.

125-2.6 CONNECTORS. L-823 connectors used to splice the L-824 primary cable shall conform to Iltem
L-108, Underground Power Cable for Airports. Equipment shall be provided with the appropriate number
of connecting lead plugs.

125-2.7 BASE CANS. Provide the size and type of base can as indicated on the plans and details. Base
cans shall conform to the requirements of FAA AC 150/5345-42, current version. Coordinate bolt hole
patterns for bases with fixtures to be installed. The base cans are considered part of the light fixture or
sign and no separate payment shall be made for the base can.

125-2.8 ISOLATION TRANSFORMERS. Isolation transformers shall be of rating compatible with
associated light fixture or sign and shall conform to the requirements of FAA AC 150/5345-47, current
version. The isolation transformers are considered part of the light fixture or sign and no separate
payment shall be made for the isolation transformer.

125-2.9 GROUND RODS. Ground rods shall be one piece, copper clad. The ground rods shall be of the
length and diameter specified on the plans, but in no case shall they be less than 8-feet (240 cm) long nor
less than 5/8 in (15 mm) in diameter. The ground rods are considered part of the hghtfidure or sign and
no separate payment shall be made for the ground rods.

125-2.10 IDENTIFICATION TAGS. Identification tags shall be as indicated on the details in the plans.
The identification tags are considered part of the kghtfddre or sign and no separate payment shall be
made for the identification tags.

125-2.11 AIRFIELD LIGHTS. Airfield lights shall conform to the requirements of FAA AC 150/5345-46,
current version. Taxiway Fixture lamps shall be 45W Incandescent or LED as indicated on the plans.
Airfield lights shall be installed at the locations indicated in the plans in accordance with the details.

125-2.12 GUIDANCE SIGNS. Guidance signs shall conform to the requirements of FAA AC 150/5345-44,
current version. Guidance signs shall be of the size and type as indicated on the details in the plans with
LED lamps. The signs shall be installed at the locations indicated in the plans in accordance with the
details with the messages as shown on the sign schedule.

CONSTRUCTION METHODS

125-3.1 GENERAL. The installation and testing details for the airport lighting systems shall be as
specified in the latest revision of the applicable FAA Advisory Circulars. Light fixtures and signs shall
conform to the details and dimensions shown in the plans.

125-3.2 PLACING EQUIPMENT. The light fixtures and signs shall be installed at the approximate location
indicated in the plans. Assemble the equipment in accordance with the manufacturer’s instructions.

125-3.3 REMOVAL OF EQUIPMENT. Removal of existing light fixtures and signs shall be done carefully
to prevent damage to the lights, filters, base plates, sign panels, or sign frames. Removed items aet
shall be salvaged and turned over to the airport. It is the responsibility of the
Contractor to repair or replace any damaged equipment during removal. Prior to removal, report in writing
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to the Engineer any broken components, lamp burnouts, or other defects found at the time of removal.
Light bases and foundations shall be removed and disposed of at the Contractor’'s expense.

125-3.5 MAINTENANCE OF AIRPORT LIGHTING SYSTEMS. The Contractor shall maintain the airport
lighting systems during the various phases of the work as shown on the phasing plan(s) or as directed by
the Engineer. The Contractor shall be responsible for all temporary connections in the field or at the
regulator necessary for operation of the circuits during construction.

125-3.6 RESTORATION. After the backfill is completed, the contractor shall dispose of all surplus
material, dirt and rubbish from the site. The Contractor shall restore all disturbed areas equivalent to or
better than their original condition. The restoration shall include seeding and mulching. The Contractor
shall grade around structures as required to provide positive drainage away from the structure. The
Contractor shall be held responsible for maintaining all disturbed surfaces and replacement until final
acceptance. All restoration shall be considered incidental to the item for which it applies.

125-3.7 INSPECTION. Inspect each light fixture and sign to determine that it is installed correctly, at the
proper height, in line with the other fixtures, level, and properly oriented.

Check all fixture and sign securing screws or bolts to ensure that they have been tightened per
manufacturer’s recommendations. Use an anti-seize compound on bolts made of stainless steel.

Check each fixture and sign to determine that the lenses and panels are clean and unscratched.

Check identification numbers for each light fixture and sign to determine that the number at the
installation is assigned in the plans or by the Owner’s direction.

Check equipment covered by FAA specifications to determine if the manufacturers have supplied certified
equipment. Also check equipment for general conformance with the specification requirements.

Check base plates for damage during installation and refinish according to manufacturer’s instructions.
125-3.8 TESTING AND DEMONSTRATION. Contractor to furnish all necessary equipment and
appliances for testing the underground cables, counterpoise, and safety ground in accordance with Item
L-108, Underground Power Cable for Airports.
Test the installations by operating the system continuously for at least 1/2 hour. During this period,
change the intensity of variable intensity components to ensure proper operation at least 10 times.
Testing shall be completed prior to demonstration.
Demonstrate the essential features of the following electrical systems:

a. Airfield Lighting Fixtures

b. Airfield Guidance Signs

c. Airfield Lighting Control System
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Prior to acceptance of the work, the Contractor shall demonstrate to the Owner all features and functions
of the systems and shall instruct the Owner in the proper operation of the systems. The Contractor shall
furnish the necessary trained personnel to perform the demonstration or shall arrange to have the
manufacturer’s representatives present to assist with the demonstrations.

125-3.9 RECORD DRAWINGS. All items shall be shown in actual location installed. All underground
ducts, conduits, drains, ground grids, force mains, etc. (all underground utilities) installed by the
Contractor or located by the Contractor during construction of this project shall be surveyed. The data
shall be sufficiently accurate to locate the utility at a later date. The data shall include North-South and
East-West coordinates and an elevation. All structures installed by the Contractor shall be surveyed.
The center of the structure shall be located by a North-South and East-West coordinate and an elevation.
Change the equipment schedules to agree with items actually furnished. At the end of the project, all
changes shall be transferred to a set of reproducible design drawings marked “As-Built” and dated and
stamped by the electrical contractor.

125-3.10 OPERATION AND MAINTENANCE MANUALS. Within each major division of work, each
specification section in the Contract Documents which require submission of O & M information shall be
individually identified by a typed index tab. The Contractor shall provide two (2) copies of manufacturer's
manuals in book form as required by this item, for all installed equipment. As a minimum, it shall contain
the following:

a. Safety precautions used while maintaining the equipment.

b. Theory of circuit and system operation.

c. Complete schematic and interconnecting wiring diagrams.

d. Complete parts list with each circuit component keyed to designations assigned on schematics
and wiring diagrams. Complete information shall be given for each part to permit ordering for
replacement purposes. This information shall include the components rating, name of
manufacturer and the manufacturer's part number.

e. Recommended preventive maintenance, including care, cleaning, lubrication, service intervals,
etc.

f.  Troubleshooting procedures.

g. Physical characteristics (weight, size, mounting dimensions, etc.).

h. Installation instructions.

i. Operating instructions.

j-  Recommended spare parts and usage for a 1 year period.

k. Submit for checking purposes a specific set of written operating instructions on each item, which
requires instructions to operate. After approval, provide one copy for insertion in each Operation
and Maintenance Manual.

[.  Submit for approval maintenance information consisting of manufacturer's printed instructions
and parts list for each major item of equipment. After approval, insert information in each
Operations and Maintenance Manuals. Detailed schematic diagrams shall be furnished for all

electrical/electronic equipment.

m. Bill of materials.
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n. Physical layout plans.

0. Equipment supplier list.

p. Panel schedules shall be submitted with the respective panel data.
g. Special instructions.

r. Service maintenance contracts including the name, address and 24-hour phone number and
contact of Manufacturer’s authorized repair company.

O&M Manuals shall consist of a hard cover, view type, 3-ring binders sized to hold 8 1/2" x 11” sheets.
Provide designation of project in each pocket. Designation is to describe project and contents. Manual
shall include approved shop drawings, product data, and warranty.

METHOD OF MEASUREMENT

125-4.1 Airfield lights will be measured for payment on a unit basis per each, for each type installed as
completed units in place, accepted, and ready for operation.

125-4.2 Guidance signs will be measured for payment on a unit basis per each, installed as completed
units in place, accepted, and ready for operation.

125-4.4 Measurement for removal of airfield lights and guidance signs will be per each for the quantity
removed.

125-4.5 Maintenance of airport lighting systems will be measured for payment on a lump sum basis.

125-4.5 Measurement for the removal of cable will be made on a lump sum basis. Removal of cable
includes all conduit and cable, saw cutting, and excavation underneath appropriate item for which it
applies.

BASIS OF PAYMENT

125-5.1 Payment will be made at the contract unit price for each complete Airfield Light and Guidance
Sign, of the type indicated, installed and accepted by the Engineer. This price shall be full compensation
for furnishing all materials and for all preparation, assembly, and installation of these materials, and for all
labor, equipment, tools, and incidentals necessary to complete this item in accordance with the provisions
and intent of the plans and specifications.

Airfield light units include fixtures, stems, frangible couplings, base cans, base plates, gaskets, isolation
transformers, grounding connections, ground rods, excavation, backfill, restoration, testing, and incidental
items required to provide a functioning unit in accordance with the Contract Documents.

Guidance sign units include modules of the type specified, foundations, base cans, cover plates, gaskets,
isolation transformers, conduit and conduit hubs, grounding connections, ground rods, excavation,
backfill, restoration, testing, and incidental items required to provide a functioning unit in accordance with
the Contract Documents.

City of San Antonio L-125-5 INSTALLATION OF AIRPORT LIGHTING SYSTEMS
San Antonio International Airport July 25, 2014
GA FIS Taxiway & Apron Improvements



125-5.3 Payment will be made at the contract unit price for each Airfield Light and Guidance Sign
removed. This price shall be full compensation for the disconnection from the electrical system, removing
and disposing of all materials, site restoration, and for all labor, equipment, tools, and incidentals
necessary to complete this item in accordance with the provisions and intent of the plans and
specifications. This payment shall also include the transportation of salvaged materials to the Owner’s
designated location.

125-5.4 Payment will be made at the contract lump sum price for Maintenance of Airport Lighting
Systems. This price shall be full compensation for temporary jumpers, connections, conduit, and for all
labor, equipment, tools, and incidentals necessary to complete this item in accordance with the provisions
and intent of the plans and specifications.

125-5.5 Payment will be made at the contract lump sum price for removal of cable. This price shall be full
compensation for the disconnection from the electrical system, removing and disposing of all materials,
site restoration, and for all labor, equipment, tools, and incidentals necessary to complete underneath the
appropriate item for which it applies. This item is in accordance with the provisions and intent of the plans
and specifications.

Payment will be made under:

ltem L-125-5.1 L-861T Taxiway Edge Light - per each

ltem L-125-5.2 L-861T(L) Taxiway Edge Light- per each

Item L-125-5.3 L-858(L) Guidance Sign, Size 3, Style 2, Class 1 - per each

Item L-125-5.4 Remove Airfield Light - per each

Item L-125-5.5 Maintenance of Airport Lighting System During Construction - per Lump Sum

Item L-125-5.6 Remove Conduit and Cable 1 — Lump Sum

Hem-125-58

Hem-125-50

Hem-L1265-510

Hem-L126-511

HemL126-512

Hem-L1265-513

Hem-L1265-514
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AC 150/5340-18

AC 150/5340-26

AC 150/5340-30

AC 150/5345-7

AC 150/5345-26

AC 150/5345-42

AC 150/5345-44

AC 150/5345-46

AC 150/5345-47

MATERIAL REQUIREMENTS

Standards for Airport Sign Systems
Maintenance of Airport Visual Aid Facilities
Design and Installation Details for Airport Visual Aids

Specification for L-824 Underground Electrical Cable for Airport Lighting
Circuits

Specification for L-823 Plug and Receptacle Cable Connectors

Specification for Airport Light Bases, Transformer Housings, Junction
Boxes, and Accessories

Specification for Runway and Taxiway Signs
Specification for Runway and Taxiway Light Fixtures

Specification for Series to Series Isolation Transformers for Airport Lighting
Systems

END OF ITEM L-125
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Item L-127 MODIFICATION OF ALCS
DESCRIPTION

127-1.1 This item shall consist of modifying the existing airfield lighting control system (ALCS) in
accordance with this specification, the referenced specifications, and the applicable FAA Advisory
Circulars. This item shall include furnishing and installing of all equipment, materials, services, and
incidentals necessary to modify the ALCS.

EQUIPMENT AND MATERIALS
127-2.1 GENERAL.

a. Airport lighting equipment and materials covered by Federal Aviation Administration (FAA)
specifications shall be certified and listed under Advisory Circular (AC) 150/5345-53, Airport Lighting
Equipment Certification Program, current version.

b. All equipment and materials covered by referenced specifications shall be subject to acceptance
through manufacturer’s certification of compliance with the applicable specification when so
requested by the Engineer.

c. Manufacturer’s certifications shall not relieve the Contractor of the Contractor's responsibility to
provide materials in accordance with these specifications and acceptable to the Engineer. Materials
supplied and/or installed that do not materially comply with these specifications shall be removed,
when directed by the Engineer and replaced with materials, which do comply with these
specifications, at the sole cost of the Contractor.

d. All materials and equipment used to construct this item shall be submitted to the Engineer for
approval prior to ordering the equipment. Submittals consisting of marked catalog sheets or shop
drawings shall be provided. Submittal data shall be presented in a clear, precise and thorough
manner. Original catalog sheets are preferred. Photocopies are acceptable provided they are as good
a quality as the original. Clearly and boldly mark each copy to identify pertinent products or models
applicable to this project. Indicate all optional equipment and delete non-pertinent data. Submittals for
components of electrical equipment and systems shall identify the equipment for which they apply on
each submittal sheet. Markings shall be boldly and clearly made with arrows or circles (highlighting is
not acceptable). Contractor is solely responsible for delays in project accruing directly or indirectly
from late submissions or resubmissions of submittals.

e. The data submitted shall be sufficient, in the opinion of the Engineer, to determine compliance with
the plans and specifications. The Contractor’s submittals shall be neatly bound in a properly sized 3-
ring binder, tabbed by specification section. The Engineer reserves the right to reject any and all
equipment, materials or procedures, which, in the Engineer’s opinion, does not meet the system
design and the standards and codes, specified herein.

f.  All equipment and materials furnished and installed under this section shall be guaranteed against
defects in materials and workmanship for a period of at least twelve (12) months from final
acceptance by the Owner. The defective materials and/or equipment shall be repaired or replaced, at
the Owner’s discretion, with no additional cost to the Owner.

CONSTRUCTION METHODS
127-3.1 The existing graphical user interface on the ALCS shall be removed. A new graphical user

interface with updated airport background shall be provided. The new graphical user interface shall be of
the same size and type of the existing graphics to fit within the space provided.
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METHOD OF MEASUREMENT

127-4.1 The modification of the existing ALCS shall be measured as an allowance item completed and
accepted.

BASIS OF PAYMENT
127-5.1 Payment for this item shall be at the contract allowance price for the completed work. This price
shall be full compensation for furnishing all materials, for all preparation, assembly, installation of

materials, and for all labor, equipment, tools and incidentals necessary to complete the item.

Payment will be made under:
ltem L-127-5.1 Modification of ALCS - per allowance

MATERIAL REQUIREMENTS

AC 150/5345-3 Specification for L-821, Panels for the Control of Airport Lighting
AC 150/5345-56 Specification for L-890, Airport Lighting Control and Monitoring System
(ALCMS)

END OF ITEM L-127
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DIVISION I - EARTHWORK
ITEM
100 MOBILIZATION

100.1. DESCRIPTION: Establish and remove offices, plants, and facilities. Move personnel,
equipment, and supplies to and from the project or the vicinity of the project site to begin work or
complete work on Contract Items.

100.2. MEASUREMENT: This Item will be measured by the lump sum as the work progresses.

100.3. PAYMENT: Partial payments of the lump sum bid for mobilization will be as follows. The
adjusted Contract amount for construction Items as used below is defined as the total Contract
amount less the lump sum for mobilization.

A.

Payment will be made upon presentation of a paid invoice for the payment bond, performance
bond, and required insurance. The combined payment for bonds and insurance will be no
more than 10% of the mobilization lump sum or 1% of the total Contract amount, whichever
is less.

Payment will be made upon verification of documented expenditures for plant and facility
setup. The combined amount for all these facilities will be no more than 10% of the
mobilization lump sum or 1% of the total Contract amount, whichever is less.

When 1% of the adjusted Contract amount for construction Items is earned, 50% of the
mobilization lump sum bid or 5% of the total Contract amount, whichever is less, will be
paid. Previous payments under this Item will be deducted from this amount.

When 5% of the adjusted Contract amount for construction Items is earned, 75% of the
mobilization lump sum bid or 10% of the total Contract amount, whichever is less, will be
paid. Previous payments under the Item will be deducted from this amount.

When 10% of the adjusted Contract amount for construction Items is earned, 90% of the
mobilization lump sum bid or 10% of the total Contract amount, whichever is less, will be
paid. Previous payments under this Item will be deducted from this amount.

Payment for the remainder of the lump sum bid for “Mobilization” will be made on the next
estimate cycle after the initial retainage estimate or at final acceptance for projects without
retainage.

100.4. BID ITEM:

Item 100.1 - Mobilization - lump sum

Item 100.2 - Insurance and Bond - lump sum
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ITEM
101 PREPARING RIGHT-OF-WAY

101.1. DESCRIPTION: Prepare the right of way and designated easements for construction operations
by removing and disposing of all obstructions when removal of such obstructions is not
specifically shown on the plans to be paid by other Items.

101.2. MATERIALS:

A. Obstructions. Obstructions shall be considered to include, but not limited to, remains of
houses not completely removed by others, foundations, floor slabs, concrete, brick, lumber,
plaster, cisterns, septic tanks, basements, abandoned utility pipes or conduits, equipment or
other foundations, fences, retaining walls, outhouses, shacks, and all other debris as well as
buried concrete slabs, curbs, gutters, driveways, and sidewalks.

This item shall also include the removal of trees, stumps, bushes, shrubs, brush, roots,
vegetation, logs, rubbish, paved parking areas, miscellaneous stone, brick, drainage
structures, manholes, inlets, abandoned railroad tracks, scrap iron and all debris, whether
above or below ground, except live utility facilities.

It is the intent of this specification to provide for the removal and disposal of all obstructions
to the new construction together with other objectionable materials not specifically provided
for elsewhere by the plans and specifications.

B. Explosives. This item shall not govern for the demolition of buildings by the use of
explosives. Such demolition work shall be governed by the use of a special specification
controlling the work.

C. Fences. Unless shown otherwise on the plans, all fences along the right-of-way which are
damaged or removed temporarily by the Contractor shall be replaced by the Contractor to an
equal or better condition at no additional cost to the City.

D. Hazardous Materials. If the Contractor encounters hazardous substances, industrial waste,
other environmental pollutants, underground storage tanks, or conditions conducive to
environmental damage, Contractor shall immediately stop work in the area affected and
report the condition to the Owner's representative in writing. Contractor shall not be
responsible for or required to conduct any investigation, site monitoring, containment,
cleanup, removal, restoration or other remedial work of any kind or nature (the “remedial
work™) under any applicable level, state or federal law, regulation or ordinance, or any
judicial order. If the Contractor agrees in writing to commence and/or prosecute some or all
of the remedial work, all costs and expenses, to include any extension of the contract time, of
such remedial work shall be paid by Owner to Contractor as additional compensation.

101.3. EQUIPMENT: Provide applicable equipment to conduct work as described in this specification
or as specified on the plans.

101.4. CONSTRUCTION: Protect designated features on the right of way and prune trees and shrubs
as directed. Do not park equipment, service equipment, store materials, or disturb the root area
under the branches of trees designated for preservation. When shown on the plans, treat cuts on
trees with an approved tree wound dressing within 20 min. of making a pruning cut or otherwise
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101.5.

causing damage to the tree. Follow all local and state regulations when burning. If burning of
brush is approved, pile and burn at approved locations. When working in state or national forests
or parks, coordinate work with state and federal authorities. Testing, removal, and disposal of
hazardous materials will be in accordance with 101.2.D, “Hazardous Materials.”

Clear areas shown on the plans of all obstructions, except those landscape features that are to be
preserved. Such obstructions include but are not limited to those identified in 101.2.A,
“Obstructions” and other items as specified on the plans. Remove vegetation and other landscape
features not designated for preservation. Removal of live utility facilities is not included in this
Item. Remove culverts, storm sewers, manholes, and inlets in proper sequence to maintain traffic
and drainage.

Unless otherwise indicated on the plans, all underground obstructions shall be removed to the
following depths:

e In areas receiving embankment, remove obstructions not designated for preservation to 2 ft.
below natural ground.

e In areas to be excavated, remove obstructions to 2 ft. below the excavation level.
e In all other areas, remove obstructions to 1 ft. below natural ground.
When allowed by the plans or directed, cut trees and stumps off to ground level.

Holes remaining after removal of all obstructions, objectionable materials, vegetation, etc. shall
be backfilled and tamped and the entire area bladed, to prevent ponding of water and to positive
provide drainage. Backfill materials deemed unacceptable by the Engineer shall be removed and
replaced at no additional cost to the City. In areas that are to be immediately excavated,
backfilling and blading may be eliminated if approved by the Engineer. Areas to be used as
borrow sites and material sources shall have all obstructions, objectionable materials, vegetation,
etc., removed to the complete extent necessary to prevent such objectionable matter from
becoming mixed with the material to be used in the construction.

Where a conduit is shown to be replaced, it shall be removed in its entirety and all connections to
the existing conduit shall be extended to the new line. Where an existing conduit is to be cut and
plugged, the line shall be cut back not less that 2 feet and a plug of concrete not less that 2 feet
long shall be poured and held in the end of the pipe or the plug may be accomplished by using a
precast stopper grouted into place.

Material to be removed will be designated as “salvageable” or “non-salvageable” on the plans
prior to bidding by the Contractor. All “salvageable” material will remain the property of the City
and will be stored at the site as directed by the Engineer. All “non-salvageable” materials and
debris removed shall become the property of the Contractor and shall be removed from the site
and shall be disposed of properly and in accordance with local, state, and federal requirements.

All asphaltic material shall be deposited of or recycled at a facility authorized to accept the
asphalt for such purposes.

Dispose of wells in accordance with TxDOT Item 103, “Disposal of Wells.”

MEASUREMENT: “Preparing Right-of-Way” for new construction will be measured by the
lump sum.
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101.6. PAYMENT: This item will be paid for at the contract lump sum price bid for “Preparing Right-
of-Way,” which price shall be full compensation for work herein specified, including the
furnishing of all materials, equipment, tools, labor, and incidentals necessary to complete the
work. The lump sum price will be pro-rated based on the number of phases in the project. A
phase will be eligible for payment when street excavation is completed for that phase.

101.7. BID ITEM:

Item 101.1 - Preparing Right-of-Way - lump sum
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ITEM
530 BARRICADES, SIGNS, AND TRAFFIC HANDLING

530.1. DESCRIPTION: This item shall govern for providing, installing, moving, repairing,
maintaining, cleaning and removing upon completion of work, all barricades, signs, cones, lights
and other such type devices and of handling traffic as indicated on the plans or as directed by the
Engineer.

530.2. GUIDELINES FOR BARRICADING ON CITY RIGHT-OF-WAY: The barricade contractor
must locally maintain sufficient materials in stock to accommodate three or more construction
phases per project. These will include all applicable traffic control sign types, trucks, trailers,
arrow boards, and all other traffic control devices assigned to the Contractor’s barricading
operation.

The Texas Manual on Uniform Traffic Control Devices (TMUTCD), Section 6A-6, requires the
appropriate training for all personnel who are involved in the selection, placement, and
maintenance of traffic control devices on construction projects. The City of San Antonio requires
that all personnel associated with barricading operations and traffic handling possess certificates
from either of the two groups listed in Table 1 below. Each certificate will be valid for four years.

Table 1
Barricading Training
Texas Engineering Extension Service American Traffic Safety Service Association

Work Zone Traftic Control Training Course for Worksite Traffic Supervisors

The Contractor shall have a minimum of one barricade supervisor and three persons who are
responsible for construction work zone traffic control. These persons shall be based in the San
Antonio metropolitan area and their sole tasks shall be implementing and maintaining
construction work zone traffic control devices.

The Contractor shall have a commercial telephone answering service during non-working hours.
The Contractor shall provide the City during working hours with an office telephone number,
pager number, and cellular telephone number to contact the barricading supervisor. The
contractor must be able to respond to any call within two hours. The barricading contractor or
General Contractor must possess liability insurance in the minimum amount of one million
dollars. A copy of the liability policy must be sent to the City Traffic Engineer for approval 48
hours prior to starting barricading operations.

The contractor shall comply with all standards set forth in the plan barricade detail sheets. One
noncompliance letter issued by the City to the Contractor in regard to construction work zone
traffic control, and not corrected within 48 hours, will be cause for delay of payment for this item.

If the general contractor elects to do his own barricading, he must comply with all the foregoing
requirements. Additionally, a general contractor will be required to submit a traffic control plan
(TCP) at least 72 hours in advance (excluding weekends and holidays) of starting work in each
construction phase. Upon satisfactory evidence of competent barricading expertise, this
requirement for a traffic control plan may be waived by the City Traffic Engineer.
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530.3.

530.4.

530.5.

EQUIPMENT: Provide the machinery, tools and equipment necessary for proper prosecution of
the work. All machinery, tools and equipment used shall be maintained in a satisfactory and
workmanlike manner.

CONSTRUCTION: All barricades, signs, and other types of devices listed above shall conform
to the requirements of the TMUTCD. It is the contractor’s responsibility to see that all traffic
control devices are properly installed and maintained at the job site. If it is determined by the
Traffic Engineering Representative that the traffic control devices do not conform to the
established standards, or are incorrectly placed to protect the general public, the Traffic Engineer
shall have the option to stop the work, at no expense to the City, until the situation is corrected by
the Contractor. If it is determined that additional temporary traffic control devices, special
directional devices, and/or business name signs are required, they will be provided by the
contractor at no additional cost. As work progresses, the location of temporary traffic control
devices will be adjusted and modified as necessary by the Contractor.

All retro reflective traffic control devices such as barricades, vertical panels, signs, etc., shall be
maintained by cleaning, replacing or a combination thereof such that during darkness and rain,
the retro reflective characteristics shall equal or exceed the retro reflective characteristics of the
standard reflective panels in the Inspector’s possession.

The contractor shall contact the City of San Antonio Traffic Operations Section prior to removing
any traffic signs or traffic signals. Prior to completion of the contract and removal of barricades,
all applicable permanent traffic signs and signals must be in place and functioning properly. All
permanent signs or traffic control devices missing or damaged during construction shall be
replaced at the contractor’s expense. Permanent pavement marking shall be applied prior to the
opening of any street to traffic. Temporary short-term expendable pavement markings may be
provided prior to application of permanent markings.

The contractor must maintain all streets open to through traffic by repairing trenches, potholes,
etc., at no direct payment. The contractor shall provide reasonable access to residences and all
businesses within all phases of the work, as well as providing suitable access accommodations for
school children, pedestrians, garbage pick-up and mail delivery by the US Postal Service.
Temporary pedestrian crossing will be determined in the field by the Police Department School
Services Unit. Temporary pedestrian crossings shall be 4 feet wide by 4 inches thick asphalt
treated base or asphaltic concrete and will be paid for under Item 206, “Asphalt Treated Base” or
Item 205, “Hot Mix Asphaltic Concrete Pavement,” respectively.

When flagging is required by the plans or Traffic Control Plan, provide a Contractor
representative who has been certified as a flagging instructor through courses offered by the
Texas Engineering Extension Service, the American Traffic Safety Services Association, the
National Safety Council, or other approved organizations. Provide the certificate indicating
course completion when requested. This representative is responsible for training and assuring
that all flaggers are qualified to perform flagging duties. A qualified flagger must be
independently certified by one of the organizations listed above or trained by the Contractor’s
certified flagging instructor. Provide the Engineer with a current list of qualified flaggers before
beginning flagging activities. Use only flaggers on the qualified list.

Flaggers must be courteous and able to effectively communicate with the public. When directing
traffic, flaggers must use standard attire, flags, signs, and signals and follow the flagging
procedures set forth in the TMUTCD.

MEASUREMENT: This item will be measured by “Lump Sum” as indicated on the plans.
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530.6. PAYMENT: This item will be paid for at the contract lump sum price bid for “barricades, signs,
and traffic handling”. This price shall be full compensation for furnishing all labor, materials,
supplies, equipment and incidentals necessary. To complete the work as specified. The lump
sump price will be pro-rated based on the number of workdays in the project contract. Failure to
complete the work within time allowed in the project contract due to approving designs, testing,
material shortages, closed construction season, curing periods, and testing periods will not qualify
for additional compensation. When additional work is added by an approved field alteration or
when work is suspended for the convenience of the City, through no fault of the contractor,
additional compensation may be paid to the Contractors.

530.7. BID ITEM:

Item 530.1 - Barricades, Signs and Traffic Handling - lump sum
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ITEM
531 SIGNS

531.1. DESCRIPTION: Furnish retroreflective and nonretroreflective signs constructed of aluminum
substrate to the dimensions specified and install signs of varying sizes and legends as shown on
the plans or as specified by the Engineer.

531.2. MATERIALS: The following ASTM Standards and documents, of the issue in effect on the date
of Invitation for Bid, form a part of this specification to the extent herein.

=82 F 0 F >

ASTM B 209 Specification for Aluminum and Aluminum Alloy Sheet and Plate
ASTM D 523 Standard Method for Test for Specular Gloss

ASTM D 4956 Standard Specification for Retroreflective Sheeting for Traffic Control
ASTM E 284 Standard Definition of Terms Relating to Appearance of Materials
ASTM E 308 Computing the Colors of Objects by Using the CIE System

ASTM E 810 Standard Test Method for Coefficient of Retroreflection of Retroreflective
Sheeting

ASTM E 1164 Standard Practice for Obtaining Spectrophotometric Data for Object-Color
Evaluation

CIE Publication Number 39-2, Recommendation for Surface Colors for Visual Signaling

FP-92 Standard Specifications for Construction of Roads and Bridges on Federal Highway
Project

Substrate. This shall be aluminum alloy 5052-H38 and otherwise in conformance with
ASTM B-209 and have gold chromate finish. The size, shape and thickness of the sign blanks
are as indicated on the standard detail sheet in the plans or as specified by the Engineer.

1. Metal working. The aluminum shall be free of burrs and pits on both sides, including
edges and holes, and shall be made ready for applications of the sheeting.

2. Surface Preparation. The aluminum shall be thoroughly cleaned and degreased with
solvent and alkaline emulsions cleaner by immersion, spray, or vapor degreasing and
dried prior to application of the gold chromate sheeting coat.

The aluminum shall be new and corrosion-free with holes drilled or punched, corners
rounded to the radii shown in the standard detail sheet, and all edges smoothed prior to
application of sheeting. The heavy or medium chromate coating shall conform in color
and corrosion resistance to that imparted by the Alodine 1200F treatment.

3. Size. The dimensions of substrate applications for regulatory, warning, and guide signs
shall be as specified by the Engineer and as shown on the plans.
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K. Background, Legends, Symbols, and Colors. These shall be in accordance with the
Standard Highway Sign Designs (SHSD) for Texas and with the Texas Manual of Uniform
Traffic Control Devices (TMUTCD).

1.

Retroreflective Materials. Retroreflective materials shall comply with "Standard
Specifications for construction of Roads and Bridges on Federal Highway Projects", FP-
85 and Federal Specifications L-S-300C. The Contractor shall furnish a certification that
the materials comply with the requirements of FP- 85 and L-S-300C.

a. Retroreflective Sheeting. Type III (High Intensity): The materials as listed in these
specifications shall comply with FP-85, Section 718 and L-S-300C. Colors shall be
as specified in specifications for Standard Highway Sign Colors (FHWA, HTO-21).

b. Retroreflective Sheeting. Type IX (Diamond Grade Fluorescent yellow green, VIP
Reflective Sheeting): The materials shall comply with ASTM 4956. Designed to
provide higher nighttime sign brightness in the legibility distance and brightness at
high entrance angles. The minimum fluorescence luminance factor (YF) for new
sheeting shall be 35%.

Electronically Cuttable Film. Electronically cuttable film shall consist of flexible,
transparent, durable acrylic colored films coated with a transparent pressure sensitive
adhesive protected by a clear removable liner. These films are designed to be applied to
retroreflective materials for the creation of traffic control signs and devices by either
cutting by knife over roll (sprocket fed or friction fed) and flat bed electronic cutting
machines. The films shall be available in standard traffic colors, be dimensionally stable,
and be designed to optimally cut, weed, lift, and transfer. Use of electronic cuttable films
will not require the release of any volatile organic compounds.

When electronic cuttable film is applied to retroreflective sheeting, the resulting color of
the composite sheeting will conform to Federal Specification FP-92, Section 718.01 and
ASTM D 4956 or to the using agency specification for the appropriate retroreflective
sheeting to which it is applied.

Only signage utilizing electronically cuttable film will be allowed. Silk screened sign
faces will not be accepted.

a. Color Test. Conformance to color requirements shall be determined by instrumental
method in accordance with ASTM E 1164 on sheeting applied to aluminum test
panels. The values shall be determined on a HunterLab Labscan 6000 0/45
Spectrocolorimeter with option CMR 559 [or approved equal 0/45 (45/0) instrument
with circumferential viewing (illumination)].

Computations shall be done in accordance with ASTM E 308 for the 2° observer.

b. Coefficient of Retroreflection R”. When electronic cuttable film is applied to
retroreflective sheeting, the composite will conform to the percentage retained of the
minimum coefficient of retroreflection specified by the using agency and the
manufacturer for the retroreflective sheeting when the retroreflective sheeting is
screen processed. The coefficient of retroreflection shall be determined in accordance
with ASTM E 810. Coefficients of retroreflection R” shall be specified in units of
candelas as per foot candle per square foot (candelas per lux per square meter). The
observation angles shall be 0.2 and 0.5 degrees unless otherwise specified. The
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entrance angles shall be —4 and 30 degrees unless otherwise specified. The electronic
cuttable film shall have and 85° specular gloss of not less than 50 when tested in
accordance with ASTM D 523.

c. Processing and Cuttability. The electronic cuttable film shall permit cutting,
weeding, masking with transfer tape, lifting, and application to retroreflective
sheeting when used in accordance with manufacturer’s recommendations at
temperatures between 65° and 95° F and relative humidifies between 30% and 70%.
The film shall lay flat with minimal edge curl and be dimensionally stable.

d. Adhesive Liner. The protective liner attached to the adhesive shall be removable by
peeling without soaking in water or other solutions, without breaking, tearing, or
removing any adhesive from the electronic cuttable film. The liner shall have a
controlled release from the adhesive coated film sufficient to allow cutting without
the film popping off from the liner while still allowing the liner to easily be peeled
from the film.

e. Film. Film with punched edges for use on sprocket fed knife over roll cutters shall be
edge scored and weeded to remove film in the punched area as a means of
eliminating adhesive build up on the sprockets.

f. Resistance to Accelerated Outdoor Weathering. When electronic cuttable film is
applied to retroreflective sheeting, the surface of the film shall be weather resistant
and show no appreciable cracking, blistering, crazing, or dimensional change after 2
years unprotected outdoor exposure, facing the equator and inclined 45° from the
vertical. Following weather exposure, panels shall be washed in a 5% HCI solution
for 45 seconds, rinsed thoroughly with clean water, blotted dry with a soft cloth and
brought to equilibrium at standard conditions.

After cleaning, the coefficient of retroreflection shall not be less than the value
specified by the using agency for the retroreflective sheeting when the retroreflective
sheeting is screen processed. Show no appreciable evidence of cracking, scaling,
pitting, blistering, edge lifting or curling or more than 1/32 inch shrinkage or
expansion. Show good color fastness or better when tested. The electronic cuttable
film shall not be removable from the retroreflective sheeting without damage.

g. Sign Face. The sign face, made of electronic film and retroreflective sheeting shall
comply with the appearance, specification, and good workmanship designated by the
using agency for sign faces constructed of screen processed retroreflective sheeting
of the same type.

3. Non-Retroreflective Sheeting. All letters, numerals, and symbols shall be as prescribed
in this specification.

4. Application Methods. The method of application of sheeting, letters, numbers, and
symbols shall be precisely as prescribed in writing by the manufacturer.

a. Legend Spacing and Layout. Spacing and layout for all traffic control signs shall
conform to the SHSD.
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b. Tolerance for Horizontal Alignment. Letters, numerals, and symbols shall be
horizontally aligned to a tolerance of 1/16 inch. Test of each sign board shall be as
follows:

(1) Place a metal straight edge along the bottom of a series of letters forming each
line of the sign. In each line, letters shall not vary more than 1/16 inch from that
line.

c. Tolerance for Vertical Alignment. Letters, numerals, and symbols shall be
vertically aligned to a tolerance of 1/16 on each letter in each line:

(1) Place a metal straight edge along the bottom edge of a series of letters forming
each line of the sign. Place a square along the straight edge and test the trueness
of the vertical faces of individual letters. Letters shall be normal to the square
within 1/16 inch.

L. Sign Posts. Steel post shall conform to the standard specification for hot rolled carbon sheet
steel, structural quality, ASTM designation A570, Grade 50. Average minimum yield
strength after cold forming is 60,000 psi. The cross section of the post shall be square tube
formed steel, carefully rolled to size and shall be welded directly in the corner by high
frequency resistance welding or equivalent process and externally scarified to agree with
corner radii. Sign posts shall be hot dipped galvanized conforming to ASTM A653, G90.

1. Sizes. Perforated sign posts, anchors and sleeves shall be of the following size:

Size USS Gauge Weight
157 X 1%” 14 1.71
1347 X 1347 14 1.71
27X 2” 12 2.42
2957 X 2V 12 2.77

Holes shall be 7/16 + 1/64 inches in diameter on one inch centers on all four sides down
the entire length of the post. On square tubing, holes shall be on centerline of each side in
true alignment and opposite each other directly and diagonally. The length of each post
shall have a permissible length tolerance of + %4”.

The finished posts shall be straight and have a smooth, uniform finish. It shall be possible
to telescope all consecutive sizes of square tubes freely and for not less than ten feet of
their length without the necessity of matching any particular face to any other face. All
holes and ends shall be free from burrs and ends shall be cut square.

a. Tolerance on Outside Sizes.

Nominal Outside Dimension Outside Tolerances at Corners
12" X 1%” +0.006”
1% X 1347 +0.008”
27x2” +0.008”
2957 X 2V +0.010”

Note: Measurement from outside dimensions shall be made at least 2 inches from the
end of the tube.
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Permissible variation in wall thickness is +0.011”, -0.005”.

Convexity and concavity shall be measured in the center of the flat sides, tolerance in
+0.010”, determined at the corner.

b. Squareness of Sides and Twist Permissible in 3” Length.

Nominal Outside Dimension Squareness Tolerance Twist

127 x 17 +0.009” 0.050”
1347 x 1347 +0.010” 0.062”
27X 2” +0.012” 0.062”
2987 X 2V +0.014” 0.062”

Permissible variation in straightness is 1/16 of an inch in 3 feet. The standard outside
corner radius shall be 5/32 of an inch £1/64 inch.

2. Installation. The square end of the post shall not be modified or pointed.

a. Flange. When sign post installation is required over building basements, bridges and
cavities, a galvanized cast iron pipe flange shall be used. The base shall be 8 inches
in diameter with six 5/16 inch holes drilled equidistant around the circumference, %
inch from the outer edge. The neck of the flange shall be 3inches in diameter, drilled
and threaded to receive a 2 inch diameter galvanized post.

b. Hardware. All ground mounted signs shall be attached to posts using %’ aluminum
drive rivets. Stainless steel banding material, brackets and clips will be used for signs
installed on light standards or mast arms.

c. Construction. Anchors shall be anchored in a minimum of one cubic foot of class
“C” concrete, 28 inches deep, with a 6 inch long, % inch diameter pin inserted
through the pre-drilled hole 3 inches from the bottom of the pole. Where the pole
installation requires surface mounting, an 8 inch flange with a 2 inch threaded collar
shall be used. The pole shall be galvanized, two inches in diameter and threaded to fit
the flange. Sign placement and orientation shall be as specified in the construction
plans.

M. Anti-Vandalism and Maker’s Mark Decals. The anti-vandalism decal shall be installed on

the back bottom left corner of the sign. Decals will be supplied by the Traffic Operations
Section (207-7765). Each sign shall be permanently marked on the lower right corner of the
back side with the month and year of installation, and name of manufacturer.

Warranty. The Contractor shall warrant the materials and workmanship of each sign in
accordance with the maximum limits of material warranties extended by manufacturers of
raw materials, subject to the conditions they specify. Type III and Type IX, Fluorescent
Yellow Green, sheeting processed and applied to sign blank materials in accordance with
sheeting manufacturer's recommendations, shall perform effectively for the number of years
stated in Tables 1 and 2 of this specification. The retroreflective sheeting will be considered
unsatisfactory if it has deteriorated due to natural causes to the extent that: (1) the sign is
ineffective for its intended purpose when viewed from a moving vehicle under normal day
and night driving conditions; or (2) the coefficient of retroreflection is less than the minimum
specified for that sheeting during that period listed in Tables 1 and 2. When sign failure
occurs prior to the minimum years indicated and an inspection demonstrates that the failure is
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caused by materials warranted to contractor to endure at least that long, the sign will be
replaced or repaired free of materials charges. When failure occurs and inspection
demonstrates that such failure is due to poor workmanship, the sign will be replaced or
repaired at Contractor's expense, including shipping charges.

Table 1
Minimum Coefficient of Retroreflection
[0.2° observation angle and -4° entrance angle]

Type III Sheeting: 10 Year Life Span
Sheeting Color Candelas per Foot -
Candle per Sq. Ft.
White 250
Yellow 170
Green 45
Red 45
Blue 20
Brown 12
Table 2

Minimum Coefficient of Retroreflection
[0.2° observation angle and -4° entrance angle]

Type IX Sheeting: 7 Year Life Span
. Candelas per Foot -
Sheeting Color Candle per Sq. Ft.
Floresent Yellow Green 300

531.3. EQUIPMENT: Provide machinery, tools, and equipment necessary for proper execution of the
work.

531.4. CONSTRUCTION: Construction shall be high quality with no visible defects in the finished
product. Fabrication shall be in accordance with these specifications. Street name signs shall
always be supplied and installed at each project intersection whether signs previously existed at
the location or not.

A. Unsignalized Intersection. At unsignalized intersections, ground-mounted street name signs
of 9 inch heights with 6 inch letters and 1-'2 inch block numbers are required.

B. Signalized Intersection.

1. Ground Mounted Street Signs. If a signalized intersection has either mast arms or span-
wire on which overhead street name signs can be attached, no ground mounted streets
name signs are required at that intersection.

2. Overhead Street Signs. Signs shall be bolted or strapped to the mast arm or span wire.
Attachments to mast arms shall be by means of a % inch stainless steel strap and a
stainless steel flared strap bracket.

a. Signs Outside Central Business District. Overhead street name signs installed
outside of the Central Business District shall be 15 inches high with 6% inch letters
and 4% inch block numbers.
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b. Signs Within Central Business District. Overhead street name signs installed inside
the Central Business District shall be 18 inches high with 8 inch letters and 4 '% inch
block numbers. Overhead street name signs shall be installed on all approaches.

C. Existing Signs. The removal of existing signs shall be coordinated with the Traffic Division
to assure required signage is in place during all construction phases. When existing signs are
to be removed, they will be unbolted from their post by hand and delivered to the Traffic

Operations Section (207-7765).

531.5. MEASUREMENT: Measurement shall be based on the number of satisfactorily installed signs.

531.6. PAYMENT: The accepted quantities shall be paid at the contract unit price for the sign type
applicable in the bid list which shall be full compensation, furnishing of all materials, labor, tools,
equipment, and supplies to construct signs of varying sizes and legends as shown on the plans or

531.7.

as specified by the Traffic Design Engineer.

BID ITEM:

Item 531.1 - Metro Street Name, Block Numbers* (Varies x 15”)
Item 531.2 - Metro Street Name, Block Numbers* (Varies x 18”)
Item 531.3 - R1-1 STOP* (30”)

Item 531.4 - R1-2 YIELD* (36”)

Item 531.5 - R1-4 ALL WAY plate* (18” x 6”)

Item 531.6 - R2-1 Speed Limit* (24” x 30”)

Item 531.7 - R3-1 No Right Turn* (24” x 24”)

Item 531.8 - R3-2 No Left Turn* (24” x 24”)

Item 531.9 - R3-3 NO TURNS* (24” x 24”)

Item 531.10 - R3-4 No U-Turns*(24” x 24”)

Item 531.11 - R3-5 Left or Right Only* (30” x 36”)

Item 531.12 - R3-6 Lane-Use Control* (30” x 36”)

Item 531.13 - R3-7 LEFT LANE MUST TURN LEFT or RIGHT LANE MUST TURN RIGHT*

(30”7 x 30”)

Item 531.14 - R3-8 Lane-Use Control* (30” x 30”)

Item 531.15 - R3-8 U-Turn Only* (24 x 30”)

Item 531.16 - R3-9 Two Way Left Turn Only* (30” x 36”)
Item 531.17 - R4-7 Keep Right* (24” x 30”)

Item 531.18 - R5-1 DO NOT ENTER* (30” x 30”)
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Item 531.19 - R6-1 ONE WAY* (36” x 12”)

Item 531.20 - R6-2 ONE WAY* (18 x 24”)

Item 531.21 - R7-1 NO PARKING ANYTIME* (18” x 24”)

Item 531.22 - R7-18 NO PARKING THIS SIDE THIS BLOCK*(18” x 24”)

Item 531.23 - R1-1 (STOP)* (187 X 18”)

Item 531.24 - R9-3a Pedestrian Crossing Prohibited*(18” X 18”)

Item 531.25 - R10-11 NO TURN ON RED 7-9 AM AND 2-4 PM, SCHOOL DAYS ONLY*
Item 531.26 - R10-11a NO TURN ON RIGHT*(24” x 30)

Item 531.27 - R10-12 LEFT TURN YIELD ON “Green Ball”*(30” x 36™)

Item 531.28 - R10-5 LEFT ON ARROW ONLY*(24” x 30”)

Item 531.29 - R10-6 STOP HERE ON RED* (24” x 36”)

Item 531.30 - R10-7 DO NOT BLOCK INTERSECTION*(24” x 30)

Item 531.31 - S-25 NO PARKING 7-9 AM AND2-4 PM SCHOOL DAYS ONLY*(18” x 24”)

Item 531.32 - S-26 NO PARKING 7-9 AM AND2-4 PM STUDENT LOADING, SCHOOL
DAYS ONLY*(18” x 24”)

Item 531.33 - S-27 NO PARKING 7-9 AM AND 2-4 PM SCHOOL BUS ZONE, SCHOOL
DAYS ONLY*(18” x 24”)

Item 531.34 - S1-1 Advance School Crossing and School Crossing**(36” x 36”)
Item 531.35 - W16-7 Diagonal Arrow sign**(30” x 18”)

Item 531.36 - S4-1 1\20 MPH School Sign***(24” x 48”)

Item 531.37 - W1-1 Turn*(30” x 30”)

Item 531.38 - W1-2 Curve*(30” x 30™)

Item 531.39 - W1-3 Reverse Turn*(30” x 30™)

Item 531.40 - W1-4 Reverse Curve*(30” x 30”)

Item 531.41 - W1-5 Winding Road*(30” x 30”)

Item 531.42 - W1-6 Large Arrow™ (48” X 24”)

Item 531.43 - W1-7 Large Arrow™ (48” X 24”)

Item 531.44 - W16-7 Diagonal Arrow sign* (30” x 18”)
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Item 531.45 - W1-8 Chevron Alignment* (18 x 24”)

Item 531.46 - W3-3 Signal Ahead* (36” x 36”)

Item 531.47 - W8-1 BUMP* (30” x 30”)

Item 531.48 - W8-2 DIP* (30” x 30”)

Item 531.49 - W9-2 Lane Ends Merge Left* (30” x 30”)
Item 531.50 - W10-1 Railroad Advance Warning* (36 Dia.)
Item 531.51 - W11-2 Ped Crossing* (30” x 30™)

Item 531.52 - W13-1 Advisory Speed* (18” x 18”)

Item 531.53 - W14-1 DEAD END* (30” x 30”)

Item 531.54 - W14-2 NO OUTLET* (30” x 30”)

Item 531.55 - OM-3 Type 3 Object Marker* (12” x 36™)
Item 531.56 - OM-4P End of Road Marker* (18” x 18”)
Item 531.57 - 9 inch Street Name, Block Numbers* (Varies x 97)
Item 531.58 - W14-1P Dead End Street Marker* (36” x 9”)
Item 531.59 - Special Sign*

Item 531.60 - W14-2P No Outlet Street Marker* (36 x 9)
Item 531.61 - S5-1 School Speed Limit When Flashing*** (24 x 48”)
Item 531.62 - W16-9p Ahead** (36” x 20”)

Item 531.63 - W16-2 XXX FT** (30”x 18”)

Item 531.64 - W13-1 30MPH Advisory** (18” x 18”)

Item 531.65 - S4-3A School Zone Arrows* (24” x 18”)

Item 531.66 - S5-2A, End School Zone* (24 x 97)

Item 531.67 - R9-6 (YIELD TO PEDS)* (12” X 18”)

Item 531.68 - R3-17 (BIKE LANE)* (30” X 24”)

Item 531.69 - R3-17a (AHEAD)* (30” X 12”)

Item 531.70 - R3-17b (ENDS)* (30” X 127)

Item 531.71 - R4-4 (BEGIN RIGHT TURN LANE YIELD TO BIKES)* (36” X 30”)
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Item 531.72 - R1-2 (YIELD)* (18” X 18” X 18”)

Item 531.73 - W11-1 (Bicycle Warning)* (30” X 30”)

Item 531.74 - R5-3 (NO MOTOR VEHICLES)* (24” X 24”)

Item 531.75 - D11-1 (Bike Route)* (24” X 18”)

Item 531.76 - M4-11 (BEGIN)* (Bicycle Route Supplemental Plaques) (12 X 4”)
Item 531.77 - M4-12 (END)* (Bicycle Route Supplemental Plaques) (12” X 4”)
Item 531.78 - M4-13 (TO)* (Bicycle Route Supplemental Plaques) (127 X 4”)
Item 531.79 - M7-1 (arrow)* (Route Sign Supplemental Plaques) (12 X 97)

Item 531.80 - M7-2 (arrow)* (Route Sign Supplemental Plaques) (12” X 97)

Item 531.81 - M7-3 (arrow)* (Route Sign Supplemental Plaques) (12 X 97)

Item 531.82 - M7-3 (arrow)* (Route Sign Supplemental Plaques) (12” X 97)

Item 531.83 - M7-3 (arrow)* (Route Sign Supplemental Plaques) (12 X 9)

Item 531.84 - M7-3 (arrow)* (Route Sign Supplemental Plaques) (12” X 97)

Item 531.85 - M7-3 (arrow)* (Route Sign Supplemental Plaques) (12” X 9)

* High Intensity

** Diamond Grade (Fluorescent Yellow Green)

*** Diamond Grade (Fluorescent Yellow Green) with High Intensity White Background

NOTE: All overhead mounted signs shall be Diamond Grade
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THE FOLLOWING ITEMS ARE SPECIAL PROVISIONS TO
THE CITY OF SAN ANTONIO
STANDARD SPECIFICATIONS FOR CONSTRUCTION
DATED JUNE 2008

1. Item 700 Project SChedules....... ..o v e e 7 Pages

General

1. None

Standard Specifications

1. Delete Item 700 - Cost Loaded Schedules (dated June 2008) in its entirety and
replace with Item 700 — Project Schedules (dated February 2010) shown on the
attached document.
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ITEM 700

2\
PROJECT SCHEDULES

This item shall govern the creation, maintenance, and delivery of Critical Path

Method (CPM) project schedules.

CRITICAL PATH METHOD PROJECT
SCHEDULE

The Contractor shall create and maintain a
Critical Path Method (CPM) Project Schedule
showing the manner of execution of work that
the contractor intends to follow in order to
complete the contract within the allotted time.
The project schedule shall employ
computerized CPM for the planning,
scheduling and reporting of the work as
described in this specification. The CPM
project schedule shall be prepared using the
Precedence Diagram Method (PDM). The
Contractor shall create and maintain the
schedule using Primavera Project Manager
5.x or above or Primavera Contractor 4.1 or
above.  For construction contracts under
$300K and project durations 90 days or less,
the project schedule can be created and
maintained in Microsoft Project software. The
observance of the requirements herein is an
essential part of the work to be done under the
contract. No direct compensation will be
allowed for fulfilling these requirements, as
such work is considered subsidiary to the
various bid items of the contract.

PERSONNEL

The Contractor shall provide an individual,
referred to hereafter as the Scheduler, to
create and maintain the Project Schedule.
The Scheduler shall be proficient in Critical
Path Method (CPM) analysis as demonstrated
through certification from Project
Management Institute (PMI), Association for
the Advancement of Cost Engineering
(AACE) or possess sufficient experience to be

Item 700 “Project Schedules™
February 2010

able to perform required tasks on the specified
software and be able to prepare and interpret
reports from the software. The Scheduler
shall be made available for discussion or
meetings when requested by the City.
PROJECT SCHEDULE

1. GENERAL:

At least twenty (20) calendar days prior to the
pre-construction conference, the Contractor
shall submit a Project Schedule, which shall
show the sequence and interdependence of
activities required for complete performance
of the work. All schedule submittals shall be
in the electronic form to include PDF plots of
the schedule, a PDF plot defining the Critical
Path and two week look-ahead, and include
the native Primavera file format.  The
Contractor shall submit the schedule to the
Web-portal and Project Manager via
electronic mail, CD-Rom, floppy disc, or any
other electronic media acceptable to the City.
The City will review the Project Schedule
within twenty (20) calendar days for
compliance with the specifications and notify
the Contractor at the pre-construction
conference of its acceptability. No work shall
begin until the City has accepted the Project
Schedule.

2. SEQUENCE:

The Project Schedule shall show the sequence
and interdependence of activities required for
complete performance of the work. The
Contractor shall be responsible for assuring
all work sequences are logical and show a
coordinated plan of the work. The purpose of
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the City requiring the Project Schedule shall
be to:

a. Ensure adequate planning during the
execution and progress of the work in
accordance with the allowable number of
calendar days and all milestones.

b. Assure coordination of the efforts of the
Contractor, City, Utilities and others that
may be involved in the project and that
activities are included in the schedule
highlighting coordination points with
others,

c. Assist the Contractor and City in
monitoring the progress of the work and
evaluating proposed changes to the
contract, and

d. Assist the City in administering the
contract time requirements.

3. ACTIVITIES:
Each activity on the Project Schedule shall
include:

a. An activity number utilizing an
alphanumeric designation system that is
agreeable to the City;

b. Concise description of the work
represented by the activity; and

c. Activity durations in whole work days
with a maximum of twenty (20) work
days. Durations greater than twenty (20)
work days may be used for non-
construction  activities  (mobilization,
submittal preparation, curing, etc.), and
other  activities mutually agreeable
between the City and Contractor.

The Contractor shall provide to the City a
legend for all abbreviations. The activities
shall be coded so that organized plots of the
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Project Schedule may be produced. Typical
activity coding includes traffic control phase,
location and work type. Show an estimated
production rate per working day for each
work activity. Activity durations shall be
based on production rates shown.

4. WORK DURATION AND RESOURCES:
The schedule layout shall be grouped by
Project and then by Work Breakdown
Structure (WBS) for organizational purposes.
The original and remaining duration shall be
displayed. ~ The grouping band will, by
default, report work days planned. One
additional level of effort activity shall be
added to the schedule as a “time calculator”
with a seven-day calendar without holidays.
The calculation of their days will show up in
the duration columns in Primavera.

If specified by general note, the Contractor
shall plan and incorporate major resources
into the Project Schedule. Major resources
are defined as crews and equipment that
constrain the Contractor from pursuing
available work. The resources shall
accurately represent the Contractor's planned
equipment and manpower to achieve the
productivity rates specified above.

Work shall be scheduled based upon the
Contractor’s standard work week utilizing the
appropriate  calendar  assignments in
Primavera software If the Contractor’s initial
baseline plan is to perform the Work on a six
or seven-day work week, then the appropriate
calendar in Primavera must be used and the
Engineer must be notified in writing through
the Submittal process. This does not affect
the total calendar days allotted by the
contract.

Assign working calendars for the days you
plan to work. Designate all City holidays (12)
as non-working days (holidays). For dates
beyond the current calendar year assume that

Page 2 of 7



City of San Antonio Standard Specifications for Construction

the City holidays are the same as the current
calendar year.

Seasonal weather conditions shall be
considered and included in the Project
Schedule for all work influenced by
temperature and/or precipitation. Seasonal
weather conditions shall be determined by an
assessment of average historical climatic
conditions. Average historical weather data is
available through the National Oceanic and
Atmospheric Administration (NOAA). These
effects will be simulated through the use of
work calendars for each major work type (i.e.,
earthwork, concrete paving, structures,
asphalt, drainage, etc.). Project and work
calendars should be updated each month to
show days actually able to work on the
various work activities.

Total float is defined as the amount of time
between the early start date and the late start
date, or the early finish date and the late finish
date, for each and every activity in the
schedule. Float time in the Project Schedule
is a shared commodity between the City and
the Contractor.

Only City responsible delays in activities that
affect milestone dates or the contract
completion date, as determined by CPM
analysis, will be considered for a time
extension.

5. OTHER REQUIREMENTS:

Code and organize all work by Work
Breakdown Structure (WBS).An example
WBS will be provided by the City.

Percent complete type shall be Duration
Percent Complete.

Duration type shall be Fixed Units

Submittals shall be included in the schedule
with a logical tie to what each drives.
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Proposed Change Orders shall be added the
schedule identifying it as a Proposed Change
Order. This task must be linked to the
schedule with logical ties and approved by the
City. Upon approval of Change Order, task
will be renamed identifying work performed
and Change Order number and resources will
be added to the task.

Constraints are limited to project start, project
finish, material delivery, and use on
Submittals. If a schedule requires additional
constraints, then an explanation shall
accompany the schedule Submittal.

The schedule shall include activity milestones
for material delivery.

Default progress is disallowed.

If work is performed out of sequence, then an
explanation must be included in the project
narrative.

JOINT REVIEW, REVISION AND
ACCEPTANCE

Within twenty (20) calendar days of receipt of
the Contractor's proposed Project Schedule,
the City shall evaluate the schedule for
compliance with this specification, and notify
the Contractor of its findings. If the City
requests a revision or justification, the
Contractor shall provide a satisfactory
revision or adequate justification to the
satisfaction of the City within seven (7)
calendar days. If the Contractor submits a
Project Schedule for acceptance, which is
based on a sequence of work not shown in the
plans, then the Contractor shall notify the City
in writing, separate from the schedule
submittal.

The City's review and acceptance of the

Contractor's  Project Schedule is for
conformance to the requirements of the
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contract documents only. Review and
acceptance by the City of the Contractor's
Project Schedule does not relieve the
Contractor of any of its responsibility for the
Project Schedule or of the Contractor's ability
to meet interim milestone dates (if specified)
and the contract completion date, nor does
such review and acceptance expressly or by
implication warrant, acknowledge or admit
the reasonableness of the logic, durations,
manpower or equipment loading of the
Contractor's Project Schedule. In the event
the Contractor fails to define any element of
work, activity or logic and the City review
does not detect this omission or error, such
omission or error, when discovered by the
Contractor or City shall be corrected by the
Contractor at the next monthly schedule
update and shall not affect the project
completion date.

Acceptance by the City of a Baseline or
project update schedule that exceeds
contractual time does not alleviate the
Contractor from meeting the contractual
completion date.

Payment may be delayed until acceptable
baseline or updated schedule is received and
accepted by the City.

UPDATES

The Project Schedule shall be updated on a
monthly basis. The Project Schedule update
shall be submitted one week prior to the pay
application submittal. The Contractor shall
meet with the City each month at a scheduled
update meeting to review actual progress
made through the Data Date of the schedule
update as determined by the Project Manager.
The review of progress will include dates
activities actually started and/or completed,
the percentage of work completed, the
remaining duration of each activity started
and/or completed, and the amount of work to
complete with an analysis of the relationship
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between the remaining duration of the activity
and the quantity of material to install over that
given period of time with a citation of past
productivity. The monthly schedule update
shall include a progress narrative explaining
progress, identifying progress made out of
sequence, defining the Critical Path,
identification of any potential delays, etc. The
Project Schedule Narrative template will be
required for the narrative.

The project schedule update layout shall be
grouped by Project, then WBS. The layout
shall include the following columns:

Activity ID

Activity Description

Original Durations

Remaining Durations

Start and Finish Dates

Baseline Start and Finish Dates

Total Float

Performance Percent Complete
Display logic and target bars in the
Gantt bar chart view

—~Se@ e ooow

PROJECT SCHEDULE REVISIONS

If the Contractor desires to make major
changes in the Project Schedule, the
Contractor shall notify the City in writing and
submit the proposed schedule revision. The
written notification shall include the reason
for the proposed revision, what the revision is
comprised of, and how the revision was
incorporated into the schedule. Major
changes are hereby defined as those that may
affect compliance with the contract
requirements or those that change the critical
path. All other changes may be accomplished
through the monthly updating process without
written notification.

TIME IMPACT ANALYSIS

The Contractor shall notify the City when an
impact may justify an extension of contract
time or adjustment of milestone dates. This
notice shall be made in writing as soon as
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possible, but no later than the end of the next
estimate period after the commencement of an
impact or the notice for a change is given to
the Contractor. Not providing notice to the
City within twenty (20) calendar days after
receipt will indicate the Contractor's approval
of the time charges as shown on that time
statement.  Future consideration of that
statement will not be permitted and the
Contractor forfeits his right to subsequently
request a time extension or time suspension
unless the circumstances are such that the
Contractor could not reasonably have
knowledge of the impact by the end of the
next estimate period.

When changes are initiated or impacts are
experienced, the Contractor shall submit to
the City a written time impact analysis
describing the influence of each change or
impact. A “time impact analysis” is an
evaluation of the effects of changes in the
construction sequence, contract, plans, or site
conditions on the Contractor's plan for
constructing the project, as represented by the
schedule. The purpose of the time impact
analysis is to determine if the overall project
has been delayed, and if necessary, to provide
the Contractor and the City a basis for making
adjustments to the contract.

A time impact analysis shall consist of one or
all of the steps listed below:

1. Establish the status of the project before
the impact using the most recent project
schedule update prior to the impact
occurrence.

2. Predict the effect of the impact on the
most recent project schedule update prior
to the impact occurrence. This requires
estimating the duration of the impact and
inserting the impact into the schedule
update. Any other changes made to the
schedule including modifications to the

Item 700 “Project Schedules”
February 2010

calendars or constraints shall be noted.

3. Track the effects of the impact on the
schedule during its occurrence. Note any
changes in sequencing, and mitigation
efforts.

4. Compare the status of the work prior to
the impact (Step 1) to the prediction of the
effect of the impact (Step 2), and to the
status of the work during and after the
effects of the impact are over (Step 3).
Note that if an impact causes a lack of
access to a portion of the project, the
effects of the impact may extend to
include a reasonable period for
remobilization.

The time impact analysis shall be
electronically submitted to the City. If the
Project Schedule is revised after the submittal
of a time impact analysis but prior to its
approval, the Contractor shall promptly
indicate in writing to the City the need for any
modification to its time impact analysis. One
(1) copy of each time impact analysis shall be
submitted within fourteen (14) calendar days
after the completion of an impact. The City
may require Step 1 and Step 2 of the time
impact analysis be submitted at the
commencement of the impact, if needed to
make a decision regarding the suspension of
contract time. Approval or rejection of each
time impact analysis by the City shall be
made within fourteen (14) calendar days after
receipt unless subsequent meetings and
negotiations are necessary.

MEASUREMENT and PAYMENT

Project Schedule will not be measured or paid
for directly, but shall be included in the unit
price bid for the items of construction in
which the operations occur.
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PROJECT SCHEDULE NARRATIVE

PROJECT NAME:

CONTRACTOR NAME:

PERIOD ENDING:

SUBMITTAL DATE:

PREPARED BY:

Evaluation Summary

NTP:

Data Date:

Contractual Completion Date:

Current Scheduled Completion Date:

Previous Period Scheduled Completion Date:

Contract Calendar Days:

Yes No

Contractor has included both a hard copy (pdf) and the native Primavera file format?

Project calendars have been updated to reflect actual charged working days for the progress period,
according to the contract time statement?

Schedule update reflects approved change orders for the progress period?

Have any major changes been made to the schedule? (A major change is defined as those that may
affect compliance with the contract requirements or those that change the critical path. If yes, written
notification is required to include the reason for the proposed revision, what the revision is comprised of,
and how the revision was incorporated into the schedule.) If yes, provide details in Section 3 & 5 below.

Are any delays included in this schedule submittal for which the Contractor intends to submit a Time
Impact Analysis (TIA) for a claim delay? If yes, provide details in Section 6 below.

1. Identify general progress for the update period.

2. Identify work performed out of sequence and provide an explanation for the reason.

Item 700 “Project Schedules”
February 2010 Page 6 of 7
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3. Describe any changes made to the project’s logic and the reason for the change(s).

4. Identify any new constraints used and provide an explanation for their use.

5. Define the critical path of the project, including any changes from the previous update.

6. Identify any delays that have occurred for the progress period, the reason for the delay, and current status.

7. Identify any potential delays and possible mitigation efforts.

8. Other comments.

Item 700 “Project Schedules”
February 2010 Page 7 of 7
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March 25, 2014
Arias Job No. 2014-31 VIA Email: John.Hippchen@rsandh.com

Mr. John Hippchen, P.E., LEED AP
Reynolds, Smith and Hills, Inc.
13750 San Pedro, Suite 300

San Antonio, Texas 78232

RE: Geotechnical Data Study
Federal Inspection Station (FIS) — Apron and Connector Taxiway Improvements
San Antonio International Airport
San Antonio, Texas

Dear Mr. Hippchen:

The results of our Geotechnical Data Study for the subject project are presented in this report.
Our findings and recommendations should be incorporated into the design study for the project.
Please consult with us as needed during any part of the design process.

Thank you for the opportunity to be of service to you.
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