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TABLE 3. AGGREGATE - BITUMINOUS PAVEMENT SPECIFICATION
GRADATION BAND

Sieve Percentage by Weight
Passing Sieves
New Mexico TYPE B
Size: 1/2” max
1% in. -
I in. -
3/4 in. 100
1/2 in 80-98
3/8 in. 70-90
No.4 50-65
No.10 32-45
No.40 10-22
No.200 3-8
Bitumen Percent
Stone 45-7.0
Gravel 5.0-9.0

F. The job mix tolerances shown in Table 4 shall be applied to the job mix formula to
establish a job control grading band. The full tolerances still will apply if application of the
job mix tolerances results in a job control grading band outside the master grading band.

TABLE 4. JOB MIX FORMULA TOLERANCES
(Based on a Single Test)
Material Tolerance
Plus or Minus
Aggregate Passing No. 4 Sieve or Larger 7%
Aggregate Passing No. 19 sieve 6 %
Aggregate Passing No. 40 sieve 5%
Aggregate Passing No 200 sieve 3%
Bitumen 0.45 %
Temperature of Mix 20°F (11°C)

G.  Deviation from the final approved design for bitumen content and gradation of aggregates
shall not be greater than the tolerances permitted and shall be based on daily plant
extraction. Extraction tests for bitumen content and aggregate gradation will be made at
least twice daily. The mixture will be tested for bitumen content in accordance with
AASHTO T30.

H.  The completed mixture shall be sampled at the plant to retain job control. One sample shall
be taken from each sub-lot on a random basis, in accordance with procedures contained in
ASTM D3665. The lot size shall be consistent with that specified in paragraph 4.12 (a).
Testing shall be in accordance with the Marshall method procedures contained in Chapter
IIT of the Asphalt Institute Manual Series No.2 (MS-2), current edition, except the
temperature of the mix prior to compaction shall be 250°F = 5°F (121°C + 2°C). If any two
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consecutive Marshall test results of any property do not conform to the requirements
shown in Tables 1 and 2, the Contractor shall take immediate corrective action. In no
instance shall the percent air voids exceed = 1% of the job mix formula value.

The Engineer or his designated representative may halt production if the Marshall test
criteria are not met and not allow it to resume until the problem is corrected.

If the index of retained strength of the specimens of composite mixture, as determined by
ASTM D1075, is less than 75, the aggregates shall be rejected or the asphalt shall be
treated with an anti-stripping agent. The amount of anti-stripping agent added to the
asphalt shall be sufficient to produce an index of retained strength of not less than 75.

2.9 TEST SECTION

A.

Prior to full production, the Contractor shall prepare a quantity of bituminous mixture
according to the job mix formula. The amount of mixture should be sufficient to construct
a test section 50 feet long and 12 feet wide placed in two sections and shall be of the same
depth specified for the construction of the course which it represents. The underlying grade
or pavement structure upon which the test section is to be constructed shall be the 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.

If the test section should prove to be unsatisfactory, the necessary adjustments to the mix
design, plant operation, and/or rolling procedures shall be made. Additional test sections,
as required, shall be constructed and evaluated for conformance to the specifications. When
test sections do not conform to specification requirements, the pavement shall be removed
and replaced at the Contractor's expense. A marginal quality test section that has been
placed in an area of little or no traffic may be left in place. If a second test section also does
not meet specification requirements both sections shall be removed at the Contractor's
expense. Full production shall not begin without the Engineer or his designated
representative's approval.

2.10 TESTING LABORATORY

A.

The testing laboratory used to develop the job mix formula and to perform the tests
required by this specification shall meet the requirements of ASTM D 3666. A certification
that the laboratory meets these requirements shall be submitted to the Engineer.

2.11  WEATHER LIMITATIONS

A.  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 5.
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TABLE 5. BASE TEMPERATURE LIMITATIONS

Mat Thickness Base Temperature
(Minimum)
3 in. (7.5 cm) or Greater 40°F 4°C

Greater than 1 in. (2.5 cm) but 45°F  7°C
Less than 3 in. (7.5 cm)

1 in. (2.5 cm) or Less 50°F 10°C

2.12  BITUMINOUS MIXING PLANT

A.  Plants used for the preparation of bituminous mixtures shall conform to the requirements of
ASTM D995 with the following changes:

2.13  REQUIREMENTS FOR ALL PLANTS

A.  Truck scales: The bituminous mixture shall be weighed on approved scales furnished by
the producer, or on public scales at the producer's expense. Such scales shall be inspected
and sealed as often as the Engineer or his designated representative deems necessary to
assure their accuracy.

B.  Testing laboratory: The Contractor or producer shall provide laboratory facilities for
control and acceptance testing functions during periods of mix production, sampling, and
testing and whenever materials subject to the provisions of these specifications are being
supplied or tested. The laboratory shall provide adequate equipment, space, and utilities as
required for the performance of the specified tests.

C.  Inspection of plant: The Engineer or his designated representative shall have access, at all
times, to all parts of the plant for checking adequacy of equipment; inspecting operation of
the plant: verifying weights, proportions, and character of materials; and checking the
temperatures maintained in the preparation of the mixtures.

D.  Storage bins and surge bins: Paragraph 3.9 of ASTM D995 is deleted. Instead, the
following applies. Use of surge bins or storage bins for temporary storage of hot
bituminous mixtures will be permitted as follows:

1. The bituminous mixture may be stored in surge bins for period of time not to exceed
3 hours, provided all specifications, temperature and segregation, requirements are
fully met.

2. The bituminous mixture may be stored in insulated storage bins provided an inert

gas atmosphere or oxygen proof hot oil seal is maintained in the bin during the
storage period.

3. The bins shall be such that mix drawn from them meets the same requirements as
mix loaded directly into trucks.
4. If the Engineer or his designated representative determines that there is an excessive

amount of heat loss, segregation or oxidation of the mixture due to temporary
storage, no storage will be allowed.

01525613 ASPHALT PAVEMENT 02510-7
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2.14 HAULING EQUIPMENT

A.

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 paraffin oil, lime solution, or other approved material. 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 and covers shall be securely fastened.

2.15  BITUMINOUS PAVERS

A.

Bituminous pavers shall be self contained, power propelled units with an activated

vibrating screed (see K3305-10) or strike off assembly, heated if necessary, and shall be

capable of spreading and finishing courses of bituminous plant mix material which will

meet the specified thickness, smoothness, and grade. Pavers used for shoulders and similar

construction shall be capable of spreading and finishing courses of bituminous plant mix

material in widths shown on the plans.

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. The screed or strike off assembly shall effectively

produce a finished surface of the required evenness and texture without rearing, shoving, or

gouging the mixture.

The paver shall be capable of operating at forward speeds consistent with satisfactory

laying of the mixture.

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 or surface through a system of mechanical sensors or sensor directed

mechanisms or devices which 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:

1. Ski type device of not less than 30 feet (9.14 m) in length or as directed by the
Engineer or his designated representative.

2. Taut stringline (wire) set to grade.

3. Short ski or shoe.

2.16 ROLLERS

A.

Rollers of the steel wheel (Minimum 15 tons), and pneumatic tired type (Minimum 20
tons) shall be used. Vibratory rollers may be used subject to approval, in writing, of the
Engineer or his designated representative. 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. The use of equipment which causes excessive crushing of the aggregate will not
be permitted.

2.17  PREPARATION OF BITUMINOUS MATERIAL.

A.

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
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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).

2.18  PREPARATION OF MINERAL AGGREGATE

A.

The aggregate for the mixture shall be dried and heated to the temperature designated by
the job formula within the job tolerance specified. The maximum temperature and rate of
heating shall be such that no permanent damage occurs to the aggregates. 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.

2.19  PREPARATION OF BITUMINOUS MIXTURE

A.

B.

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.

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. It shall be established by the
Contractor, based on the procedure for determining the percentage of coated particles
described in ASTM D2489, and approved by the Engineer or his designated representative
for each individual plant and for each type of aggregate used. The minimum mixing time
shall be 25 seconds. The mixing time will be set to achieve 95% 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 the mix shall not exceed 1.0 percent.

2.20  TRANSPORTING, SPREADING, AND FINISHING

A.

The mixture shall be transported from the mixing plant to the point of use in vehicles
conforming to the requirements of Paragraph 4.3 of this Section. Deliveries shall be
scheduled so that spreading and rolling of all mixture prepared for one day's run can be
completed during daylight, unless adequate artificial lighting is provided. Hauling over
freshly placed material shall not be permitted until the material has been compacted, as
specified, and allowed to cool to atmospheric temperature.

Immediately before placing the bituminous mixture, the underlying course shall be cleared
of all debris with power blowers, power brooms, or hand brooms as directed.

The mix shall be placed at a temperature of not less than 250°F (107°C) when asphalt
cement is used and not less than 150°F (65°C) when tar is used.

Upon arrival, the mixture shall be spread to the full width by an approved 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 directed, 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. On
streets with inverted crown, no joint will be placed at invert of street. The mixture shall be
placed in consecutive adjacent strips having a minimum width of [**12 feet] except where
edge lanes require less width to complete the area.

01525613
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In a two layer operation the longitudinal joint in one layer shall offset that in the layer
immediately below by at least 1 foot (30 cm); however, the joint in the top layer shall be at
the centerline of the pavement. Except on streets with inverted crowns, where the invert is
at the center line of the street.

Transverse joints in one layer shall be offset by at least 2 feet (60 cm) from transverse
joints in the previous layer. Transverse joints in adjacent lanes shall be offset a minimum
of 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, raked, and luted
by hand tools.

221 COMPACTION OF MIXTURE

A.

After spreading, the mixture shall be thoroughly and uniformly compacted by rolling. The
surface shall be rolled when the mixture has attained sufficient stability so that the rolling
does not cause undue displacement, cracking or shoving. No vibratory roller or any
other type of vibratory machine shall be permitted without the written authorization
from the Engineer or his designated representative. The sequence of rolling operations
and the type of rollers used shall be at the discretion of the Contractor with approval from
Engineer or his designated representative.

The speed of the roller shall, at all times, be sufficiently slow to avoid displacement of the
hot mixture. 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 all roller marks are eliminated, the surface is of smooth uniform texture, free of
segregation and voids and true to grade and cross section, and the required field density is
obtained. No exposed aggregate will be accepted, failure to comply with this requirement,
will result in complete removal and replacement of pavement.

To prevent adhesion of the mixture to the roller, the wheels shall be kept properly
moistened, but excessive water will not be permitted.

In areas not accessible to the roller, the mixture shall be thoroughly compacted with hot
hand tampers.

Any mixture that becomes loose and broken, mixed with dirt, 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.

The minimum prime coat coverage (CSSIH) of 0.25 gallons per square yard shall be placed
on all new asphaltic pavement surfaces, as per Paragraph 3.11 of Section 3019.

2.22  JOINTS

A.

The formation of all joints shall be made in such a manner as to ensure a continuous bond
between old and new sections of the course. All joints shall have the same texture, density,
and smoothness as other sections of the course.

The roller shall not pass over the 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, in which case the edge shall be cut
back to its full depth and width on a straight line to expose a vertical face. In both methods
all contact surfaces shall be given a tack coat of bituminous material before placing any
fresh mixture against the joint.
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Longitudinal joints which are irregular, damaged, or otherwise defective shall be cut back
to expose a clean, sound surface for the full depth of the course. All contact surfaces shall
be given a tack coat of bituminous material prior to placing any fresh mixture against the
joint.

2.23  ACCEPTANCE SAMPLING AND TESTING OF BITUMINOUS MIXTURE (DENSITY)

A.

Pavement density will be determined by comparing the density of cores or nuclear density
machine taken from the compacted pavement to the density of laboratory compacted

specimens.
1. Lot sizes. The pavement will be accepted for density on a lot basis. A lot will
consist of:

a. One day’s production where it is not expected to exceed 500 tons. A
minimum of one density test will be required.

b. A half day’s production where a days production is expected to consist of
between 300 and 1,000 tons. A minimum of two (2) density tests will be
required per day.

C. Similar subdivisions for quantities greater than 1,000 tons.

2. Laboratory Density. Bituminous mixture for laboratory compacted specimens shall

be sampled as per paragraph 4.12.

The specimens shall be compacted in accordance with ASTM D1559, Section 3.5, except

that the temperature immediately prior to compaction shall be 250°F £ 5° (120°C £ 3°).

The sample of bituminous mixture can be placed in an oven for not more than 30 minutes

to maintain the heat, but it shall not be reheated if it cools below 250°F (120°C) before use.

The density of each specimen shall be determined in accordance with ASTM D2726 or

D1188, whichever is applicable.

1. Core Density or Nuclear Density Machine. Cores or nuclear density machine for
determining the density of the compacted pavement shall be taken as indicated in
paragraph 4.12. The cores shall be taken in accordance with the requirements of
paragraph 4.14 The density of each core shall be determined in accordance with
ASTM D 2726 or D1188, whichever is applicable.

2. Pavement Density. The target density (percent compaction) of each lot of in-place
pavement shall be 98%.

Based on acceptance of each lot Quantity of bituminous pavement based on density will be

made using the minimum density requirement of 96.7% as the lower specification limit.

Any pavement density failing to meet minimum density requirement of 96.7% shall be

removed and replaced by Contractor at no additional cost to the Owner.

2.24  SURFACE TESTS

A.

Tests for conformity with the specified crown and grade shall be made by the Contractor
immediately after initial compaction. Any variation shall be corrected by the removal or
addition of materials and by continuous rolling.

The finished surface shall not vary more than [1/4 inches] for the surface course when
tested with a 16-foor (4.8 m) straightedge applied parallel with, or at right angles to, the
centerline.

After the completion of final rolling, the smoothness of the course shall be inspected by the
Engineer. Humps or depressions exceeding the specified tolerances shall be immediately
corrected by removing the defective work and replacing with new material, as required
Engineer. This shall be done at the Contractor’s expense.
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The finished surfaces of bituminous courses shall not vary from the grade line, elevations,
and cross sections shown on the contract drawings by more than % inch (12.70 mm). The
Contractor shall correct pavement areas varying in excess of this amount by removing and
replacing the defective work. Skin patching will not be permitted.

2.25 SAMPLING PAVEMENT

A.

Testing of completed pavement shall be at 150-foot intervals. The number and location of
the tests will be at the discretion of the Engineer. All tests necessary to determine
conformance with requirements specified in this specification shall be performed by the
testing lab and witnessed by the Engineer. Failures shall be paid for by the Contractor. All
test results to be sent to the Engineer.

2.26  THICKNESS

A.

The thickness of the pavement course shall be determined by cores taken at every 500
square yards or at every 125 linear feet of street. All tests necessary to determine
conformance with requirements specified herein shall be performed by the testing lab and
witnessed by the Engineer. Failures shall be paid for by the Contractor.

2.27  TESTING REQUIREMENTS

ASTM C29 Unit Weight Aggregate
ASTM C88 Soundness of Aggregates by Use of Magnesium Sulfate
ASTM C131 Resistance to Abrasion of Small Size Coarse
Aggregate by Use of the Los Angles Machine
ASTM C136 Sieve or Screen Analysis of Fine and Coarse Aggregates
ASTM C183 Sampling Hydraulic Cement
ASTM D75 Sampling Aggregates
ASTM D423 Liquid Limit of Soils
ASTM D424 Plastic Limit and Plasticity Index of Soils
ASTM D995 Requirements for Mixing Plants for Hot Mixed,
Hot Laid Bituminous Paving Mixtures
ASTM D1075 Effect of Water on Cohesion of Compacted Bituminous Mixtures
ASTM D1188 Bulk Specific Gravity of Compacted Bituminous
Mixtures Using Paraffin Coated Specimens
ASTM D1461 Moisture of Volatile Distillates in Bituminous Paving Mixtures
ASTM D1559 Resistance to Plastic Flow of Bituminous Mixtures Using Marshall
Apparatus
ASTM D2172 Quantitative Extraction of Bitumen from Bituminous Paving Mixtures
ASTM D2419 Sand Equivalent Value of Soil and Fine Aggregate
ASTM D2489 Degree of Particle Coating of Bituminous Aggregate Mixtures
ASTM D2726 Bulk Specific Gravity of Compacted Bituminous
Mixtures Using Saturated Surface Dry Specimens
ASTM D3665 Random Sampling of Paving Materials
ASTM D3666 Inspection and Testing Agencies for Bituminous Paving Materials
AASHTO T30 Mechanical Analysis of Extracted Aggregate
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The Asphalt Model Construction Specifications for Asphalt Concrete and
Institute’s Series Other Plant Type Mixes-

(SS-1)

The Asphalt Mix Design Methods for Asphalt Concrete

Institute’s Manual

No. 2 (MS-2)

2.28  Material Requirements

ASTM D242 Mineral Filler for Bituminous Paving Mixtures

ASTM D490 Tar

ASTM D946 Asphalt Cement for Use in Pavement Construction

ASTM D3381 Viscosity Graded Asphalt Cement for Use in Pavement Construction
AASHTO M226 Viscosity Graded Asphalt Cement

PART 3 - EXECUTION

3.1 PAVE

A.

MENT MARKING

The Contractor shall be responsible for restoring any pavement markings destroyed or
damaged by the construction. Pavement marking shall consist of centerline stripes, parking
space limits, pedestrian crosswalks, railroad crossings warnings, no passing zones edge
striping and other information described in the plans on the new or existing asphaltic
concrete pavement in accordance with the details shown on the drawings and as specified
herein.

3.2 CONSTRUCTION METHODS

A.

The Contractor shall use a crew experienced in the work of installing pavement markings
and shall supply all the equipment, personnel, traffic control, and materials necessary for
the placement of the pavement markings as shown in the plans or as directed by the
Engineer. All work shall be in conformance with the current edition of the New Mexico
State Highway and Transportation Department 2000 Edition.

The pavement surface to receive the pavement markings shall be thoroughly cleaned of all
dirt, organic growth, or other material that will prevent adhesion of the paint to the
pavement surface.

The pavement markings shall be placed in the proper alignment with suitable guides.
Deviation from the alignment established shall not exceed two inches, and, in addition, the
deviation in alignment of the centerline marking being placed shall not exceed one inch per
200 feet of roadway nor shall any deviation be abrupt.

When deemed necessary by the Engineer, the Contractor, at his expense, shall place any
additional pilot marking in the alignment specified. Any and all additional markings paled
on the roadway for alignment purposes shall be temporary in nature and shall not establish
a permanent marking on the roadway. Materials used for pilot markings and equipment
used to place such markings shall be approved by the Engineer.
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E. Markings on the roadway that are not in alignment or sequence, as shown on the plans or
as stated in this specification, shall be totally and completely removed by any effective
method approved by the Engineer. Grinding will not be allowed.

PAYMENT

A.  Payment for all work in this Section will be included in the unit bid price for HMAC
Overlay as shown in the Contractor’s Bid Proposal. Such payment shall be complete
compensation for the complete performance of the work including all subsidiary or
incidental items necessary to complete the work in accordance with the drawings and
specifications. No separate payment will be made for compliance with this section.

END OF SECTION
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SECTION 02521

CONCRETE CURBS, SIDEWALKS AND DRIVEWAYS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A.  Drawings, General Conditions of the Contract for Construction, Supplementary Conditions

and Division 1 — General Requirements apply to Work of this Section.
1.2 SCOPE

A.  The work covered by this section of the specifications consists of constructing all concrete
curbs, curbs and gutters, headers, sidewalks, concrete slabs for protection of pipelines, and
driveways shown on the drawings and of reconstructing or repairing any of those features
removed or damaged during construction of the pipeline.

B. The Contractor shall furnish all material, equipment, tools, labor, superintendence and

incidentals necessary for the complete construction of this work in accordance with the
drawings and these specifications.

PART 2 - PRODUCTS

Not Used

PART 3 - EXECUTION

3.1 SIDEWALKS

A.
B.

The concrete for sidewalks shall be as specified in Section 03300 - Cast in Place Concrete.
The sidewalk sections shall be constructed accurately to the grade and section shown on
the plans. The slabs shall be screeded and floated to a uniform surface; then when the
concrete has set sufficiently to support knee boards, the surface shall be given a steel
trowel finish and then brushed lightly with a soft-bristled brush. The brush shall be
moistened with water and shall be kept reasonably clean at all times. Brushing shall be
limited to that necessary to remove the glaze and produce a non-slip surface. Edges shall be
round to a 1/8 inch radius with an edging tool.

Concrete sidewalks shall be constructed with an expansion joint at intervals of not more
than twenty (20) feet. A construction or contraction joint shall be at intervals equal to the
sidewalk width.

3.2 DRIVEWAYS

A.

B.

The concrete and the reinforcement for driveways shall be as specified in Section 03300 -
Cast in Place Concrete.

The driveway sections shall be constructed accurately to the grade and section shown on
the plans and to the lines and grades shown on the plans or established by the Engineer.
The concrete shall be reinforced with steel bars or welded wire fabric as shown on the
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3.5

3.6

3.7

drawings. The slabs shall be screeded and floated to a uniform surface; then when the
concrete has set sufficiently to support knee boards, the surface shall be given a steel
trowel finish then brushed lightly with a soft-bristled brush. The brush shall be moistened
with water and shall be kept reasonably clean at all times. Brushing shall be limited to that
necessary to remove the glaze and produce a non-slip surface. Edges shall be rounded to a
1/8 inch radius with an edging tool.

C. Concrete driveways shall be constructed with an expansion joint at intervals of not more
than twenty (20) feet. A construction or contraction joint shall be at intervals equal to the
driveway width.

EXPANSION JOINT MATERIAL

A.  Expansion joint material shall be an approved preformed bituminous impregnated non-
extruding type jointing material, 1/2" thick, and shaped to the section of the concrete
header or sidewalk.

CONCRETE SLABS FOR PROTECTION OF PIPE

A.  Slabs called-out on the drawings for protection of pipelines shall be constructed to the lines
and grades shown on the plans or established by the Engineer. The concrete shall be
reinforced with steel bars or welded wire fabric as shown on the drawings. The slabs shall
be screeded and floated to a uniform surface. Slabs shall be allowed to set-up before
backfilling.

CURING

A.  All concrete shall be cured as specified in Section 03300 - Cast in Place Concrete.

DEFECTIVE WORK

A.  Any defective work disclosed after the forms have been removed shall be immediately
removed and replaced. If any dimensions are deficient, or if any section is not constructed
to the proper grade, 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.

BACKFILLING

A.  Backfilling behind and adjacent to all concrete work shall be made from good quality
topsoil. This material shall be free from organic material such as leaves, grass, roots and
other unsuitable materials and free of rocks or stones. The Contractor shall provide a
smooth, even slope between the property line and the edge of concrete headers or the top of
other concrete structures.

B. Care shall be taken during the backfill and cleanup process not to scrape, chip, crack or
otherwise damage the concrete including tire marks from equipment or trucks. Any
damaged concrete will be removed and replaced at the expense of the Contractor.
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3.8 PAYMENT

A.  Payment shall be subsidiary to work items to which it relates, as either Lump Sum or unit
price, as shown on the proposal. Either such payment shall be complete compensation for
the complete performance of the work in accordance with the drawings and the provisions
of these specifications.

END OF SECTION
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SECTION 02600

SCHEDULE OF PIPE

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A.  Drawings, General Conditions of the Contract for Construction, Supplementary
Conditions and Division 1 — General Requirements apply to Work of this Section.

1.2 PIPE

A.  Approved pipe shall be used in construction of all pipelines and connections. The only
types of pipe which will be considered for use are those listed in this section. All pipes of
like sizes shall be of the same type and class. Acceptable types and classes of pipe which
may be approved for the various items of work are shown in the schedule below. See
SECTION 02610 - PIPE, VALVES, AND FITTING MATERIALS of these specifications

for other requirements.

PART 2 - PRODUCT
2.1 WATER
Size and Use
6” Water Lines
6” Irrigation Water Line

%, Service Lines

4” & 6” PRV & Pump Station Piping

1 Y4 PRV Piping

PART 3- EXECUTION

3.1 PAYMENT

Type and Class

PVC, AWWA C-900, DR 25
PVC, AWWA C-900, DR 14
Polyethylene

PE 4710

DR 11 (CTS)

DIP AWWA C151 PC350

SCH 80 PVC

A.  Payment will be made for all work covered in this section at the contract unit price per unit
or will be included in the lump sum price per job for items, as shown on the proposal.
Either such payment shall be complete compensation for the complete performance of the
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work in accordance with the drawings and the provisions of these specifications. No
separate payment will be made for compliance with this section.

END OF SECTION
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SECTION 02610

PIPE, VALVES AND FITTING MATERIALS

PART 1 - GENERAL

1.1  RELATED DOCUMENTS

A.  Drawings, General Conditions of the Contract for Construction, Supplementary
Conditions and Division 1 — General Requirements apply to Work of this Section.
1.2 SCOPE
A.  The work covered by this section of the specifications consists of the materials for all
piping, valves and fittings required for this project.
B.  The Contractor shall furnish all materials, equipment, tools labor, superintendence and

incidentals required for the complete construction of the work as shown on the drawings
and as specified herein. All pipe and fittings used for this project are to be new. PVC and
ductile iron pipe shall be properly restrained.

1.3 SUBMITTALS

A.

Before beginning fabrication of the pipe, the Contractor shall furnish the Engineer with
submittals which shall include a laying plan and details of a standard pipe section, special
fittings, and bends for all pipe materials. Dimensions indicating wall thickness standard
laying lengths as well as dimensions for all specials shall be included. Where applicable,
information pertaining to special linings, coatings and joint bonding shall include the type
of material being used, its application, method of installation and other information which
relates to the manner in which it will be used. The laying plan shall show the location of
each pipe section and each special length with each piece numbered or otherwise
designated in sequence. All special fittings, bends, etc. shall be made up into special
lengths so that, when installed, they will be located as indicated. Each pipe and fitting
shall be marked on the outside to indicate the class of pipe and the location number on the
laying plan. Pipe shall be furnished and installed in accordance with the approved laying
plan. Where two or more classes or lengths of pipe of the same diameter are to be
furnished, clearly mark each pipe section. All markings will be coded to the shop
drawings. The drawings shall be furnished in conformance with requirements of the
General Conditions. Review of the drawings by the Engineer shall not relieve the
Contractor of the responsibility for complying with all requirements of the Contract
Documents.

1.4 CERTIFICATION

A.

Certifications properly executed by the manufacturer shall be furnished to the Engineer
showing compliance with the required specifications. All pipe and fittings must conform
to ANSI/NSF standard 61 and must be certified by an organization accredited by ANSIL
Data resulting from tests performed shall be provided by the Contractor as requested by
the Engineer.
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1.5 INSPECTION

A.  The Engineer and his representatives shall have access to all phases of the work. The
manufacturer and Contractor shall provide proper facilities for access and inspection.
Materials, fabricated parts, and pipe which are discovered to be defective, or which do not
conform to the requirements of this Specification, will be subject to rejection at any time
prior to final acceptance of the pipe.

PART 2 - PRODUCTS
2.1 PIPE MATERIALS

A.  The Contractor shall supply all pipe required for the project. Refer to Section 02600 -
SCHEDULE OF PIPE for minimum pressure class and wall thickness to be provided for
the various types of pipe materials acceptable. For design purposes all pipe for this project
shall be of the sizes shown on the drawings, and shall be designed for the pressures shown

in Table 1.
Table 1 — Pipeline Design Pressure
. Total
L From . Working Surge Design Test Pressure
Pipeline . To Station Pressure Pressure .
Station (psi) (psi) Pressure (psi)
(psi)
Deer Valley Drive, 6-
inch Irrigation Line
+ +
(Discharge Line of 1+00 10+31 250 50 300 300
relocated pump station)
Deer Valley Drive, 6-
inch Irrigation Line 10431 20+51 100 50 150 150
(Suction Line of
relocated pump station
Deer Valley Drive, 6-
inch Distribution Line 1+100 20+51 100 50 150 150
All other piping N/A N/A 100 50 150 150

B.

The water main pipe shall also be designed for the earth loads based upon a soil unit

weight of 125 pounds per cubic foot and the depths of cover as indicated on the drawings.
In addition, 16,000-Ib. wheel load and a 1.5 impact factor, using a Type 5 laying condition
as defined by AWWA C151 shall be used. Bedding constant shall be 0.1 and the
deflection lag factor shall be 1.1. The modulus of soil reaction (E) for design purposes
shall be 700 psi. Design calculations shall be submitted to the Engineer for approval prior
to the fabrication of any pipe.

2.2 PVC PRESSURE PIPE

A.  PVC pressure pipe shall be unplasticized polyvinyl chloride plastic water pipe, blue in
color, with integral bell and spigot joints. Pipe 12-inches in diameter and smaller shall
meet the requirements of AWWA C900, "Polyvinyl Chloride (PVC) Pressure Pipe",
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Pressure Class 165 (DR25) and pressure Class 305 (DR14). Pipe greater then 12- inches in
diameter shall meet the requirements of AWWA C905, "Polyvinyl Chloride (PVC) Water
Transmission Pipe", Pressure Rating 165(DR25). Provisions must be made for expansion
and contraction at each joint with an elastomeric ring. The bell shall consist of an integral
wall section with a locked in, solid cross section elastomeric ring, which meets the
requirements of ASTM F477. The bell section shall be designed to be at least as
hydrostatically strong as the pipe to meet AWWA C900/C905.

The pipe shall withstand a minimum quick burst pressure of 755 psi when tested in
accordance with ASTM C1599. The pipe shall withstand, with no visible evidence of
shattering or splitting, when subjected to the drop impact test, an impact of 120 ft./lbs. in
accordance with ASTM D2444.

The PVC pressure pipe used to replace sanitary sewer lines shall meet the requirements of
ANSI/TAWWA (C900-89 and shall be Class 150 (DR 18), and it shall be connected to
existing sewer pipe at each end with adapter couplings having stainless steel hardware.

The PVC pressure pipe used to relocate and/or replace existing water lines shall be rated
for minimum working pressure of 150 psi and shall meet the requirements of either
ANSI/AWWA (C900-89, minimum DR 18, blue in color, or ANS/AWWA C905-88,
minimum DR 18, blue in color, with cast iron pipe O.D.

The minimum length of restrained joints shall be as indicated in TABLE 1 at the end of
these specifications. The procedure and materials used for restraining the joints shall be as
recommended by the pipe manufacturer. The Contractor shall submit the recommended
procedure with details to the Engineer for field inspection purposes.

PART 3 - EXECUTION

3.1 POLYVINYL CHLORIDE PRESSURE (PVC) FITTINGS

A.  The fittings for AWWA C900 and AWWA C905 PVC pipe shall be ductile or cast iron
conforming to the requirements of ANS/AWWA C110/A21.10-87, and shall be suitable
for use with the specified PVC pipe with which they are used. For other classes and
schedules of PVC pipe, the fittings shall have the same, or greater, respective
class/schedule as that of the pipe with which they will be used. Fittings shall have
elastomeric rings for sealing. Solvent welding will not to be acceptable. Where necessary,
VINYL-iron PVC pipe to A/C pipe coupling adapter will be used for connecting to exiting
A/C pipe.

1. Restrained Joints for PVC Pipe: Restrained joint devices for all PVC pipe shall
incorporate a series of machined serrations (not "as cast") on the inside diameter to
provide positive restraint, exact fit and 360 degree contact and support of the pipe
wall. The solid back-up ring shall have a beveled leading edge to assure an exact fit
behind the pipe bell. Restraint devices shall be of ductile iron, ASTM A536, Grade
65-45-12. Connecting bolts shall be of high strength, low alloy material in
accordance with ANSVAWWA C111/A21.11.

2. All restraint devices for PVC pipe shall have a working pressure rating equivalent to
the full rated pressure of the PVC pipe on which they are installed, with a minimum
2:1 safety factor in any nominal pipe size. In addition, they shall meet or exceed the
requirements of UNI-B-13-94. Notarized certification from the manufacturer of the
joint restraint device shall be submitted. Restraint devices shall be Uni-Flange
Block Buster Series 1300 manufactured by Ford or an Engineer approved equal.
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3.2 DUCTILE IRON FITTINGS

A.

E.

Fittings for ductile iron pipe shall be cast iron or ductile iron and shall be end grooved,
mechanical joint, flanged, or a combination as shown or required and shall conform to
AWWA C110. In general, flange fittings shall be used on all exposed piping and all other
fittings shall be mechanical joints. End grooved fittings shall only be used where shown on
the drawings. All fittings or restrained joints shall be designed for pressures indicated in
Table 1 Section 2.1.A.

All ductile iron fittings shall be cast from the same quality of metal used in casting ductile
iron pipe and shall be subjected to the same test requirements. Marking and weighing shall
be as required for the ductile iron pipe. Coatings shall be the same as ductile iron pipe.

All flanged fittings shall be faced and drilled in accordance with the standard drilling for
ANSI B16.1 Class 125 and Class 250 flanges.

Bolts shall be of the length and diameter required by the ANSI specification for Class 125
and 250 flanges. Bolts and nuts shall be of best quality mild steel and shall be provided
with hexagonal heads, except where other types of bolts are specified. Ring gaskets shall
be used in all flanged joints and shall be rubber composition sheet packing, Rainbow,
Durable Barlock or equal.

Fittings shall be wrapped with one 10 mil polyethylene wrap per AWWA C105.

3.3 VALVES

A.

All valves shall be of the type shown or specified on the drawings and as specified herein.
All valves shall either be flanged, or as shown on the drawings. All valves shall be
complete with the required devices and appurtenances required for operation, and
extension stems, as shown on the plans or as specified herein. All valves shall be for
buried service operation.

3.4 GATE VALVES

A.

General: gate valves shall be of the resilient wedge, tapered seat, iron body, bronze
mounted type and shall comply with AWWA C-509. Gate valves shall be installed where
shown on the plans. Gate valves shall be rated for a minimum of 200 psi working pressure,
seat test of 400 psi. Gate valves shall be Kennedy C509 or approved equal.

Records of tests shall be furnished as specified in AWWA C509. Records of tests shall be
submitted prior to approval of the valves.

Body: The valves shall have a ductile iron body, bonnet and O-ring plate.

Stems: Valves shall be non-rising stem, opening by turning in a counter clockwise
direction. The stems shall be bronze or copper alloy with integral collars. Stainless steel
stems or stem nuts are not acceptable. Stems shall be sealed by three O-rings. Two O-
rings shall be located above the collar and one O-ring below. The top two O-rings shall be
replaceable with the valve fully open. All gaskets shall be O-ring seals. Flat gaskets shall
not be allowed.

Wedge: The wedge shall be ductile iron, completely encapsulated with rubber. The wedge
shall be symmetrical and seal equally well with flow in either direction.

Coating: Interior and Exterior ferrous metal surfaces shall be epoxy coated to comply with
AWWA C550 standard.

Affidavit of Compliance: An affidavit of compliance as specified in AWWA C509 shall be
furnished during the submittal phase prior to approval of the valves. Certified drawings and
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material specifications shall be furnished by the manufacturer through the Contractor
covering all items included in AWWA C509. Manufacture of valves to the furnished shall
commence only after the certified drawings have been accepted by the Engineer.

3.5 FIRE HYDRANTS

A.

mmo

General: fire hydrants shall manufactured in accordance with AWWA C502 and be of
break flange traffic model. Hydrant shall be rated for a minimum of 150 psi working
pressure.

The hydrant shall be of dry top center stem construction with main valve opening against
pressure.

Operating nut and thrust nut shall be bronze. Bearings shall be located both above and
below thrust collar. A stop nut shall be provided to prevent over travel and compression
of the stem. The main valve seat ring shall be bronze and screw into the bronze drain ring.

Split break away flange and stainless steel snap on ring shall allow 360 degree rotation of
stand pipe.

Hydrant shall have a minimum valve opening of 5 74”.

Inlet connection shall be a 6” mechanical joint.

All hydrants shall conform to; AWWA standard, and the standards established by the
Lincoln County Emergency Service District. Hydrant shall have two 2 2" hose nozzles and
one 4 2" pumper nozzle. Nozzle thread shall be National Standard. Operating nuts shall be
National Standard. The Fire hydrant shall be a Mueller Super Centurion 250 3-way A-423 or
equal.

3.6 PRESSURE REDUCING VALVE (14 & 4”)

A.

MAIN VALVE: The valve shall be hydraulically operated, single diaphragm-actuated,
globe or angle pattern. The valve shall consist of three major components; the body, with
seat installed; the cover, with bearings installed; and the diaphragm assembly. The
diaphragm assembly shall be the only moving part and shall form a sealed chamber in the
upper portion of the valve, separating operating pressure from line pressure.

BODY: No separate chambers shall be allowed between the main valve cover and body.
Valve body and cover shall be of cast material. Ductile Iron is standard and other materials
shall be available. No fabrication or welding shall be used in the manufacturing process.
The valve shall contain a resilient, synthetic rubber disc, with a rectangular cross-section
contained on three and one half sides by a disc retainer and forming a tight seal against a
single removable seat insert. No O-ring type discs (circular, square, or quad type) shall be
permitted as the seating surface.

The diaphragm assembly containing a non-magnetic 303 stainless steel stem with
sufficient diameter to withstand high hydraulic pressures shall be fully guided at both ends
by a bearing in the valve cover and an integral bearing in the valve seat. No center guides
shall be permitted. The stem shall be drilled and tapped in the cover end to receive and
affix such accessories as may be deemed necessary. The diaphragm assembly shall be the
only moving part and shall form a sealed chamber in the upper portion of the valve,
separating operating pressure from the line pressure.

The flexible, non-wicking, FDA approved diaphragm shall consist of nylon fabric bonded
with synthetic rubber compatible with the operating fluid. The center hole for the main
valve stem must be sealed by the vulcanized process or a rubber grommet sealing the
center stem hole from the operating pressure.
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F. The main valve seat and the stem bearing in the valve cover shall be removable. The cover
bearing and seat in 6” and smaller size valves shall be threaded into the cover and body.
The lower bearing of the valve stem shall be contained concentrically within the seat and
shall be exposed to the flow on all sides to avoid deposits. To insure proper alignment of
the valve stem, the valve body and cover shall be machined with a locating lip. No
“pinned” covers to the valve body shall be permitted. Cover bearing, disc retainer and seat
shall be made of the same material. All necessary repairs and/or modifications other than
replacement of the main valve body shall be possible without removing the valve from the
pipeline.

G.  The valve manufacturer shall warrant the valve to be free of defects in material and
workmanship for a period of three years from date of shipment, provided the valve is
installed and used in accordance with all applicable instruction. Electrical components
shall have a one year warranty.

H.  Valve shall have the following:

e 150# Flange, Ductile Iron Body, Bronze Trim, Stainless Steel Valve Stem, Copper

Tubing/Fittings
e Isolation Valves Option (B)
e Opening Speed Control Option (S)
e X43 Y Strainer Option (Y)
e Epoxy Coating Option (KC)
e Adder for Option (P) X143 Inlet & Outlet Pressure Gauges
e Adder for X101 Valve Position Indicator
e Globe Pattern #1 Basic Components
e XS58C Restriction Fitting #2 Basic Components (installed in Y Strainer)
e CLA VA 30-300 CRD ## Basic Components

L PILOT CONTROL SYSTEM
1. The pressure reducing pilot control shall be a direct-acting, adjustable, spring-
loaded, normally open, diaphragm valve designed to permit flow when controlled
pressure is less than the spring setting. The pilot control system shall include a fixed
orifice. No variable shall be permitted.
2. The pilot control shall have a second downstream sensing port which can be utilized
to install a pressure gauge.
A full range of spring settings shall be available in ranges of 0 to 450 psi.
4. A direct factory representative shall be made available for start-up service,
inspection and necessary adjustments.
5. This valve shall be a CLA-Val Co. Model No. 90-01 Pressure Reducing Valve. As
manufactured by CLA-Val Co. Newport Beach, CA 92659-0325 or M115 Series as
manufactured by Watts, Houston, Texas 77075.

W

J. Training: Contractor is to coordinate 8 hours of training with the owner on the PRV’s.
Training shall consist at a minimum: operation, adjustments, part replacement and
maintenance.

3.7 COMBINATION AIR VALVES

A.  General Combination air valves shall be of the single housing style that combines the
operating features of both air/vacuum and air release valves. The air/vacuum portion shall
automatically exhaust large quantities of air during the filling of a line and allow air to re-

01525613 PIPE, VALVES AND FITTING MATERIALS 02610-6
08/14



enter when the internal pressure of the pipeline nears a vacuum. The air release
mechanism shall automatically release small quantities

3.8 CORPORATION STOPS

A.  Corporation stops shall be rated for a working pressure of a minimum of 150 psi with a
surge pressure of 50 psi. Corporation stops shall be of sizes and connections as shown on
the drawings. Corporation stops shall be Mueller or approved equal.

B.  The use of pipes and pipe fittings that contain more that 8.0% lead or solders and flux that
contains more that 0.2% lead is prohibited in the following circumstances:

1. for installation or repair of any public water supply; and
2. for installation or repair of any pluming in a residential or nonresidential facility
providing water for human consumption and connected to a public drinking water
supply system.
3.9 METERS
A.  Contractor to tie into existing meters.

3.10 VALVE BOXES

A.

All Valves installed underground that are 16-inch diameter and less shall be provided with
a valve box accurately set over the operating nut. Valve boxes shall be of cast iron,
complete with cover, and shall be of the extension type with screw-or-slide-type
adjustment and flared base suitable for the particular valve on which it is installed. Boxes
shall be similar to Clow-National No. F-24.50.

3.11 METER BOXES

A.

All newly placed meter boxes shall be Sigma MBP61

3.12 THRUST RESTRAINT

A.

All underground pressure piping 12” diameter and less shall be provided with both
mechanically restrained joints and concrete thrust blocking at all changes in direction and
at the locations of valves, fittings, service stub-outs, and dead-ends in accordance with
Table 2 below. All piping for the pump station shall be restrained as shown on the
drawings. All pressure pipelines installed within casings shall have restrained joints
throughout the entire length of casing plus a minimum of one additional joint length on
both sides of casing. For specially fabricated pipe such as steel pipe, restrained length
calculations from the manufacturer shall be submitted to the Engineer for review and
approval, prior to pipe fabrication. Restrained lengths shall be designed to withstand 1.5 x
(rated working pressure of the pipeline); and shall be designed for the configuration and
earth loads indicated on the drawings. The restrained lengths indicated in TABLE 2 are the
minimum required to be provided and are considered to be in addition to what the pipe
manufacturer recommends. The most conservative restrained lengths shall be used for this
project, whether they are what are indicated in the plans or what the pipe manufacturer
calculates.
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Table 2 Minimum Restrained Horizontal Length For 6 Inch Pipe in Feet

Fitting For Test Pressure 150 psi | For Test Pressure 300 psi
Restrained Length (ft) Restrained Length (ft)
11 Ya
2 6

22 4 11
45 9 22
90 20 52
Dead End 36 94
Tee 10 20
Reducer 19 40

Contractor can deflect pipe to 50% of Manufacturer’s Recommendation.
3.13 SERVICE SADDLES

A.  The service saddle shall have a ductile iron body per ASTM AS536. The saddle shall have
an outlet for the service connection that will allow an NPT or AWWA thread to be tapped
into it.

B.  The saddle shall have two (313) carbon steel bales per ASTM A108 C1018) and be
electro-galvanized with dichromate seal per ASTM B633.

C.  The nuts shall be cold formed semi-finished heavy hex steel A563 with an electro-
galvanized with di-chromate seal per ASTM B633. The washers shall be carbon steel per
ASTM A108 and electro-galvanized with dichromate seal per ASTM B633.

D.  The gasket shall be a TaperSeal outlet gasket that has a hydro-mechanical lip that seals
better on the pipe surface as the line content pressure increases.

E. The gasket shall be made of Nitrile (Buna N) and NSF 61 listed. The gasket shall be
compounded to resist: water, oil acids, alkalies, most (aliphatic) hydrocarbon fluids and
many other chemicals. The gasket shall have a temperature range of -20°F to +180°F. The
gasket shall be fully cemented into a cavity to hold it in place around the outlet during
installation.

3.14 PAYMENT

A.  For all work covered in this section will be included in the appropriated bid unit price per
unit as shown in the proposal. Such payment shall be complete compensation for the
complete performance of the work in accordance with the drawings and the provisions of
these specifications.

END OF SECTION
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SECTION 02730

PIPE INSTALLATION

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A.

1.2 PIPE

Drawings, General Conditions of the Contract for Construction, Supplementary
Conditions and Division 1 — General Requirements apply to Work of this Section.

The pipe, fittings, and accessories shall be inspected upon delivery and during the progress
of the work. Any material found to be defective will be rejected by the Engineer and the
Contractor shall remove such defective material from the site of the work.

The Contractor shall be responsible for all material furnished by him and he shall replace
at his own expense all such material found to be defective in manufacture or damaged after
delivery.

All pipe, fittings, and other accessories shall, unless otherwise authorized, be unloaded at
the point of delivery, hauled to and distributed at the site of the work by the Contractor. In
loading and unloading, the materials shall be lifted by hoists with slings using two-point
pickup. Pipe shall not be slid, or rolled on skidways, to avoid shock or damage to the
materials. Under no circumstances shall the materials be dropped, or skidded or rolled
against pipe already on the ground.

PART 2 - PRODUCTS

NOT USED

PART 3 - EXECUTION

3.1 PIPE BEDDING

A.  Pipe bedding and classes of bedding conditions shall be as indicated on the plans and as

specified herein

B.  Pipe bedding shall be Class B crushed aggregate (crusher fines). Bedding material shall be
granular and conform to the following physical characteristics.

Sieve Size Percent Passing
(Square Openings) by Weight

3/8 inch 100
No. 4 90-100
No. 8 55-80

No. 16 40-70

No. 30 25-50"

No. 300 6-15
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32

33

34

C.

Placement-Refer to this Section 3.2

CRUSHER FINES PLACEMENT

The granular bedding material shall be non-plastic as determined in accordance with
ASTM D 4318. The material shall be free from roots, grass, other vegetable matter, clay
lumps, or other deleterious materials. Bedding material shall be placed from 3” below the
pipe or as shown in the plans to 12” above the pipe in 8" lifts and compacted to 90%
ASTM D-1557 with appropriate compaction equipment. No water flooding will be
allowed. No backfill material larger than 3/8 - inch shall be allowed from bottom of trench
to 12" above the pipe.

PIPE INSTALLATION IN TRENCH

A.

After the trench has been excavated and the pipe bed properly fine graded, the pipe shall
be laid in accordance with manufacturer's recommendations and the following
specifications. Each length of pipe shall be inspected for defects immediately before it is
laid. Any defective pipe which has been damaged by mishandling or any other cause shall
be replaced with satisfactory pipe by the Contractor at his expense.

Pipe shall be laid true to line and to a uniform grade in a dry trench with no sharp changes
in grade. Pipe shall rest uniformly on the bottom of the trench or upon the prepared
bedding throughout the length of the pipe and bell holes shall be provided, where required,
to assure this. Pipe shall be laid true to the lines and depths shown on the plans. Pipe
which is not in true alignment or shows any undue settlement after laying, shall be taken
up and re-laid at the Contractor's expense.

Pipes shall be clean inside before they are joined and shall be maintained free of water,
soil, and all other foreign matter. All openings to the pipe shall be closed by suitable
means at all times except as the actual progress of the work may require the pipe to be
open.

The work shall be watertight at all joints and any leaks or defects shall be immediately
repaired. Any pipe which has been disturbed for any cause after being laid in its final
position shall be taken up, the joint cleaned and the pipe properly re-laid.

The Contractor shall furnish watertight plugs for the pipe ends and/or other openings as
may be required. These plugs shall be installed and maintained by the Contractor; during
non-work hours, nighttime, weekends, and non-pipe laying operations, at each location
where the pipe is being installed. The Contractor shall provide the temporary plugs for all
pipe openings that would normally be left open during construction. The information on
the proposed plugs to be furnished for use on the project shall be included as part of the
information submitted for the pipe to be furnished on the project. At the completion of the
work, the Contractor shall turn the plugs over to the Owner. Pipe plug information shall
be included in the pipe manufacture’s submittal to the Contractor. Pipe plugs shall be
onsite prior to start of pipe installation.

UTILITY RELOCATIONS

A.

WATER AND SEWER
1. Existing water and sewer lines shall remain in service at all times during
construction, unless otherwise noted on the plans. Existing utilities that will be
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exposed during construction shall be shored or otherwise supported so that no
damage occurs to the exposed lines. If leaks develop in any existing, exposed,
water or sewer lines, those leaks shall be repaired immediately by the Contractor at
no additional expense to the Owner. The Contractor shall not interrupt the service or
function or disturb the support of any utility without written authority from the
particular utility owner. Where protection is required to ensure support of utilities,
the Contractor shall place and provide the necessary protection and all cost
associated with such shall be included in the unit price bid for the various work
items, unless a specific bid item is stated. Any existing lines, which will require
relocation by the Contractor, shall be relocated in accordance with these
specifications.

2. All temporary or permanent relocation, and alteration of utilities requested by the
Contractor for his convenience shall be his responsibility and the Contractor shall
make all arrangements and bear all associated costs.

3.5 SUBMITTAL OF BY-PASS PLANS

A.

A by-pass plan for any and all utilities shall be submitted to the Engineer for review and
approval 21 calendar days prior to the planned by-pass. Submittal shall include: the time
the by-pass is planned; how it will be accomplished; materials to be used; contractor
support personnel and equipment to be used for the by-pass; Contractor contact during by-
pass; time required for the by-pass; time of day the by-pass will be conducted; interruption
time (if any); by-pass close down procedures; testing of bypass and disinfection
procedures for water lines if applicable.

3.6 SUBMITTAL OF TIE-IN PLANS (PUMP STATION)

A.

Plans for tie-ins of the pump station shall be submitted to the Engineer for review and
approval 21 calendar days prior to the planned work. The plans shall include the time
when the work will be performed; the methods and materials to be used; any interruption
of service time required; and the testing and disinfection procedures to be followed, where
applicable.

3.7 SUBMITTAL OF RESIDENTIAL WATER SHUT DOWN PLAN

A.

Plans for the shutting off of water to the residents shall be submitted to the Engineer for
review and approval 21 calendar days prior to the planned work. Contractor will distribute
notices to the residents 72 hours prior to any shutdown. Contractor shall coordinate the
day and time with the Owner. Time will be limited to 4 hours for each occurrence.

The procedure will be for work associated with any tie-ins, gate valve replacement or fire
hydrant installation.

3.8 SEWER AND POTABLE WATER SEPARATION

A.

When installed parallel to existing potable water lines, sewer lines shall be separated from
the potable water lines by a distance of at least nine (9) feet. Where the nine foot
separation distance cannot be achieved the following separation requirements shall be
observed:
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When installed parallel to an existing potable water line, the sewer piping shall be
located lower than the potable water line with at least two (2) feet between outside
diameters vertically, and at least four (4) feet between outside diameters
horizontally.

When crossing an existing potable water line, a separation of six (6) inches between
outside diameters of potable and sewer lines shall be achieved. Additionally, one
length of sewer pipe shall be centered on the potable water line.

3.9 WATER AND SEWER SEPARATION

A.

Where water and sewer lines are parallel, a minimum separation (outside-to-outside) of 9
feet shall be maintained in all directions. Sewers that parallel water lines must be installed
in separate trenches. Where the nine foot separation distance cannot be achieved, the
following guidelines will apply:

1.

The sewer need not be disturbed where a new waterline is to be installed parallel to
an existing sewer that shows no evidence of leakage and the waterline is installed
above the sewer a minimum of two feet vertically and four feet horizontally. Should
excavation for the waterline produce evidence that the sewer is leaking, the sewer
must be repaired or replaced as described in part (3).

The sewer need not be disturbed where a new waterline is to cross over (by two feet
or more) existing sewer showing no evidence of leakage. Should excavation for the
waterline produce evidence that the sewer is leaking, then the sewer must be
repaired or replaced as described in parts (4) OR (5).

Where a sanitary sewer parallels a water line, the sewer shall be constructed of PVC
meeting ASTM specifications with a pressure rating for both the pipe and joints of
150 psi. The vertical separation shall be a minimum of two feet between outside
diameters and the horizontal separation shall be a minimum of four feet between
outside diameters. The sewer shall be located below the water line.

Where a sewer crosses under a water line and the sewer is constructed of ABS truss
pipe, similar semi-rigid plastic composite pipe, clay pipe or concrete pipe with
gasketed joints, a minimum two foot separation distance shall be maintained. The
initial backfill shall be cement stabilized sand (two or more bags of cement per
cubic yard of sand) for all sections of sewer within nine feet of the water line. This
initial backfill shall be from one quarter diameter below the centerline of the pipe to
one pipe diameter (but not less than 12 inches) above the top of the pipe.

Where a sewer crosses over a water line all portions of the sewer within nine feet of
the water line shall be constructed of PVC pipe with a pressure rating of at least 150
psi using appropriate adapters. In lieu of this procedure the new conveyance may be
encased in a joint of 150 psi pressure class pipe at least 18 feet long and two
nominal sizes larger than the new conveyance. The space around the carrier pipe
shall be supported at 5 feet intervals with spacers or be filled to the spring line with
washed sand. The encasement pipe should be centered on the crossing and both
ends sealed with cement grout or manufactured seal.

Where a sanitary sewer crosses a water line and the sewer is constructed of ductile iron or
PVC with a minimum pressure rating of 150 psi, an absolute minimum distance of 6 inches
between outside diameters shall be maintained. In addition, the sewer shall be located below
the water line where possible and one length of the sewer pipe must be centered transversely
on the water line.
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3.10  WATERLINE/MANHOLE SEPARATION

A.

Unless sanitary sewer manholes and the connecting sewer can be made watertight and
tested for no leakage, they must be installed so as to provide a minimum of nine feet of
horizontal clearance from an existing or proposed water line. Where the nine foot
separation distance cannot be achieved, a carrier pipe as described previously in this
section may be used where appropriate.

3.11 OTHER UTILITIES

A.

The facilities of utility companies, such as telephone, cable television, electric power, gas,
etc., have been indicated as nearly as possible on the drawings. It shall be the responsibility
of the Contractor, however, to determine the locations of those, or any other facilities at the
job site, and to arrange with the respective utility owners for any necessary relocation of
conflicting facilities. All utility owners shall be contacted by the Contractor so that the
respective utilities can be located prior to any excavation by the Contractor. It shall be the
Contractor's responsibility to coordinate all locating efforts with the utility owners and to
reflect such efforts in the construction schedule.
1. Water or By-Pass
a. All water or by-pass work shall be coordinated with the owner of the
particular line being relocated or by-passed and per the requirements of the
contract specifications. The design of relocated lines and by-pass lines shall
be subject to the specific conditions of each location, and approval by the
Engineer and the owner of the respective line.
b. If by-pass work is needed, the contractor will inform Engineer prior to any
work being performed. Contractor will submit a detail of proposed by-pass to
the Engineer for review.

3.12 MARKING TAPE

A.

Any new or relocated sewer, potable water, natural gas, buried phone, or other utility shall be
marked by installing the appropriate marking tape in the trench. Marking tape for water and
sewer shall be metallic. All other marking tape shall consist of a minimum of 4.0 mil inert
polyethylene plastic. The tape shall be imprinted continuously over its entire length in
permanent black ink to identify the type of line. The tape shall be 6 inches in width and
colored High Visibility Safety Yellow for gas lines, High Visibility Blue for water lines,
High Visibility Brown for sewer lines.

New force mains shall be marked by installing the appropriate marking tape in the trench
during pipeline installation. The marking tape shall be as manufactured by Alarm-Tapes,
Inc., or equal. Installation in the trench shall be as recommended by the manufacturer and as
shown on the drawing details.

3.13  TESTING

A.

Water Lines: All water lines shall be cleaned, sterilized and pressure tested. This work shall
be performed by the Contractor on completed sections of lines in accordance with the
procedures set forth herein.

The Contractor shall provide all means and methods necessary to safely and efficiently flush
the new 6” and 8” pipeline at all low points in the line or at the most appropriate locations.
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This includes but is not limited to temporary ports, valves and discharge lines, as well as
signage and barricades that may be needed to accomplish this work.

Water for Testing: All water within reason, which is needed for filling, flushing and testing
water lines will be furnished by the Owner in accordance with Section 01500-Construction
Facilities and Temporary Controls; to the Contractor at such points along the pipeline as
water is available from existing distribution or supply systems. Wasting of water will not be
condoned and such actions may require the Owner to withdraw use of such water.

The Contractor shall make provisions to provide the potable water, by tank truck or other
means, to the points necessary to produce specified test pressure.

The Contractor shall take special care to keep the interior of all pipe clean during storing,
handling, and laying operations in order to reduce the need for flushing to an absolute
minimum. In addition, all open ends shall be tightly covered whenever unattended to prevent
small animals and dirt from entering the pipeline after it is in place.

Disinfection: Before acceptance for operation, each unit of completed water system shall be
sterilized as specified below or as prescribed by AWWA Standard C651. The unit to be
sterilized shall be thoroughly flushed with water until all entrained dirt and mud have been
removed before introducing the chlorinating material. The chlorinating material shall be
either liquid chlorine conforming to AWWA B-301 or hypochlorite conforming to AWWA
B-300. The chlorinating material shall provide a dosage of not less than 50 parts per million
and shall be introduced into the water line in an approved manner. The treated water shall be
retained in the pipe long enough to destroy all non-spore-forming bacteria. Except where a
shorter period is approved, the retention time shall be at least 24 hours and shall produce not
less than 10 p.p.m. of chlorine at the extreme end of the line at the end of the retention
period. All valves on the lines being sterilized shall be opened and closed several times
during the contact period.

After sterilization, water mains shall be drained or flushed and before being put into service
shall be sampled twice (BY CONTRACTOR) for bacteriological analysis in accordance with
AWWA C651 and Department of Health Standards. Second test shall be at least 24 hours
after the first test. Both tests must pass for acceptance. If the pipeline does not pass the
bacteriological analysis Contractor shall be required to re-sterilize and re-test until it does
pass, at no additional cost to the Owner. The Contractor shall provide the necessary means
for draining and for disposing of the water, at Contractor's expense. Disposing of water shall
be done in a manner and at a time not to inconvenience the public. The Contractor must
obtain and pay for a discharge permit from Municipal Services prior to discharging or
flushing testing water into drainage structures or street ROW.

De-chlorination: Prior to discharging any chlorinated water onto City streets, ditches,
ROW?’s or other areas, contractor shall apply a neutralizing chemical to chlorinate water to
neutralize any chlorine residual remaining in the water.

All required testing will be borne by the Contractor. All laboratory results shall be
submitted directly to the Engineer from the test laboratory.

Contractor shall not connect to existing system until all testing, disinfection and de-
chlorination has been completed and has received permission from the Engineer to
proceed.
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Hydrostatic Pressure Testing: All valves shall be checked for proper operation, and the
completed section of pipeline shall be subjected to a hydrostatic pressure and leakage test.
After completion of each valved section and following the filling and disinfection of the
section, the system shall be subjected to this test. The meter, pressure gauges, pump, small
piping and hose connections, and all labor necessary for conducting the test, shall be
furnished by the Contractor. The test procedure shall be as follows:

After the section of pipeline has been filled water shall be pumped into the section and the

pressure raised to the test pressure indicated in Table 1 below.

Table 1 — Pipeline Design Pressure

Workin Surge Total
L From . & 5 Design Test Pressure
Pipeline . To Station Pressure Pressure .
Station (psi) (psi) Pressure (psi)
(psi)
Deer Valley Drive, 6-
inch Irrigation Line
+ +
(Discharge Line of 1+00 10+31 250 50 300 300
relocated pump station)
Deer Valley Drive, 6-
inch Irrigation Line 10+31 20451 100 50 150 150
(Suction Line of
relocated pump station
Deer Valley Drive, 6- 1+100 20+51 100 50 150 150
inch Distribution Line
All other piping N/A N/A 100 50 150 150

This test pressure shall be maintained for a period of at least two (2) hours. The water
required to maintain this pressure shall be delivered into the pipe through a water meter.
The total leakage is defined as the amount of water registered on the meter at the end of
the two-hour test period. The test pressure shall not vary plus or minus 5 psi for the
duration of the test, if it does the test shall be repeated until this criteria is met. Should this
leakage exceed the allowable amount, as specified herein, the Contractor shall make such
repairs as may be required until the actual leakage, as determined by succeeding tests, is
not greater than the allowable as determined by the formula:

L_SDJE

148,000
in which:
L= Allowable Leakage in gallons/hour.
= Length of pipe.
= Inside diameter of pipe in inches.
P= Average test pressure during the test, in pounds per square inch, gage;

determined by computing the weighted average of actual pressures on various
portions of the section.

After all sections of the pipeline have been pressure tested, as described above, all valves
shall be closed and the line left full of the water for disinfection and testing. All testing of
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all lines, is to be done in the presence of the Engineer. The Contractor shall provide a log
outlining the stationing, date and time of pressure test and above criteria for submittal to
the Owner through the Engineer.

3.14 PAYMENT

A.  Payment will be made for all work covered in this section at the contract unit bid price per
unit of the water line items or will be included in the lump sum price per job for items
shown in the proposal. Either such payment shall be complete compensation for the
complete performance of the work in accordance with the drawings and the provisions of
these specifications.

END OF SECTION
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SECTION 03300

CAST-IN-PLACE CONCRETE

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A.

Drawings, General Conditions of the Contract for Construction, Supplementary
Conditions and Division 1 — General Requirements apply to Work of this Section.

1.2 SECTION INCLUDES

A.

This section of the specifications covers all of the work required for constructing concrete
curbs, headers, sidewalks, driveways, manhole bases, splash boxes, channels, cast-in-place
manholes, thrust collars and other miscellaneous work.

Concrete for this project shall conform to the requirements of this section. The Contractor
shall furnish all materials, equipment, tools, labor, superintendence, and incidentals
necessary to perform the work in accordance with the drawings and these specifications.

1.3 GOVERNING REFERENCE SPECIFICATIONS

A.

The latest editions of the following specifications and references govern work of this
section and constitute minimum requirements. Where specific requirements in this section
of the Specifications are more stringent, they shall supersede the corresponding
requirements of these Referenced Specifications.

1.4 AMERICAN CONCRETE INSTITUTE (ACI)

ToOTmoAwe

ACI 301 Specifications for Structural Concrete Buildings

ACI 301 Manual of Standard Practice for Detailing Reinforced Concrete Structures
ACI 318 Building Code Requirements for Reinforced Concrete

ACI 347 Recommended Practice for Concrete Formwork

ACI 613 Recommended Practice for Concrete Formwork

ACI 614 Recommended, Practice for Measuring, Mixing, and Placing Concrete
ACI 621 Comm.Selection and Use of Aggregates for Concrete

SP-7 ACI Manual of Concrete Inspection

1.5 AMERICAN SOCIETY FOR TESTING MATERIALS (ASTM)

A. ASTM A-82 Cold Drawn Steel Wire for Concrete Reinforcement
B. ASTM A-615  Deformed and Plain Billet-Steel Bars for Concrete Reinforcement
C. ASTM A-616  Rail-Steel Deformed and Plain Bars for Concrete Reinforcement
D. ASTM A-706  Low-Alloy Steel Deformed Bars for Concrete Reinforcement
E. ASTM C-31 Making & Curing Concrete Compression and Flexure Test Specimens
in the Field.
F. ASTM C-33 Concrete Aggregates
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G. ASTM C-39 Compressive Strength of Molded Concrete Cylinders

H. ASTM C-40 Organic Impurities In Fine Aggregates for Concrete

L ASTM C-42 Standard Method of Obtaining and Testing Drilled Cores and Sawed
Beams of Concrete.

J. ASTM C-9%4 Standard Method of Obtaining and Testing Drilled Cores and Sawed
Beams of Concrete

K. ASTM C-136  Standard Method of Test for Sieve or Screen Analysis of Fine and
Coarse Aggregate

L. ASTM C-138  Standard Method of Test for Weight per Cubic Foot,Yield and Air
Content (Gravimetric) of Concrete

M. ASTM C-143  Standard Method of Test for Slump of Portland Cement Concrete

N. ASTM C-150  Standard Specification for Portland Cement

0. ASTMC-171 Sheet Material for Concrete Curing

P. ASTM C-172  Standard Method of Sampling Fresh Concrete

Q. ASTMC-173  Air Content of Freshly Mixed Concrete by the Volumetric Method

R. ASTM C-192  Standard Method of Making and Curing Concrete Compression and
Flexure Test Specimens in the Laboratory

ASTM C-231 Standard Method of Test for Air Content of Freshly Mixed Concrete by

the Pressure Method

T. ASTM C-260  Air-Entraining Admixture for Concrete

U. ASTM C-309  Liquid Membrane-Forming Compounds for Curing Concrete

V. ASTM C-494  Chemical Admixtures for Concrete

W. ASTM C-618  Fly Ash and Raw od Calcined Natural Pozzolan for use as a Mineral

Admixture in Portland Cement Concrete

1.6 PORTLAND CEMENT ASSOCIATION (PCA)
A.  Design and Control for Concrete Mixtures
1.7 AMERICAN WELDING SOCIETY (AWS)
A.  AWSDI2.1 Recommended Practices for Welding Reinforcing Steel, Metal Inserts
and Connections in Reinforced Concrete Construction
1.8 U.S. ARMY CORPS OF ENGINEERS
A. CRDC-572 Specification of Water Stops
1.9 NEW MEXICO DEPARTMENT OF TRANSPORTATION

A.

Standard Specifications for Highways and Bridge Construction

1.10  LATEST EDITION OF EACH OF THE ABOVE GOVERNING STANDARDS SHALL APPLY

1.11  EXCAVATION AND GRADING

A.  Excavation or filling for concrete structures and other miscellaneous concrete work shall
conform to the lines and grades as shown on the plans or as established in the field and
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shall be as specified in Section 02222 - Excavating, Backfilling and Compacting for
Pavement.

PART 2 - PRODUCTS

2.1 CEMENT

A.  Portland cement shall conform to the latest revisions of A.S.T.M. Designation C-150,
Type 11, and shall be of an approved brand. Only one brand of cement will be permitted in
any one structure. Plant tests and certificates of conformity with the specification shall be
furnished with each carload of cement.

22 FINE AGGREGATE

A.  Fine aggregate shall consist of hard, strong, durable and uncoated particles of natural sand,
washed and screened. The aggregate shall be free from injurious amounts of clay, soft or
flaky materials, loam or organic impurities and the grading shall conform to the following:

Percentage Passing Square Openings
No. 4 No. 16 No. 50 No. 100 No. 200
95-100 45-70 15-30 3-8 0-3

B.  Fineness modulus shall not vary more than plus or minus 0.20 from that of approved

sample, which shall be between 2.20 and 2.90.
23 COARSE AGGREGATE

A.  Coarse aggregate shall consist of hard, tough, durable and uncoated particles of washed
and screened gravel or crushed stone. It shall be free of vegetation, soft, friable, thin, or
elongated particles.

B.  Maximum size of coarse aggregate shall be governed by the conditions of placement of the
concrete and shall not be greater than 3/4 of the distance between reinforcing bars. In no
case shall the maximum size be greater than 2 inches. All aggregates shall be approved
before use.

24 WATER

A. Water shall be clean, clear, free from oil, acid or organic matter and free from injurious

amounts of alkali, salts, or other chemicals.
2.5 SHOP DRAWINGS
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Submit shop drawings for fabrication, bending, and placement of concrete reinforcement.
Comply with ACI 315 showing bar schedules, stirrup spacing, diagrams of bent bars and
arrangement of concrete reinforcement. Include special reinforcement required at the
openings through structures. Provide full wall and beam elevations of concrete and walls
showing all embedments, vertical and horizontal reinforcing and all special reinforcement.
Fabrication, bar bending, cutting, etc., shall be in accordance with the requirements as
specified herein.

Submit manufacturers product data with application and installation instructions for
proprietary materials and items including reinforcement and forming accessories,
admixtures, patching compounds, joint systems, bituminous damp-proofing, curing
compounds and others as requested by the Engineer. Submit manufacture's certificate of
conformance with these Specifications for all proprietary materials and products.

2.6 FORMS

A.

The forms shall be of wood or metal and shall be of sufficient strength to support the
concrete without bulging between supports and sufficiently water tight to hold the
concrete mortar. The forms shall be constructed such that the finished concrete shall be of
the form and dimensions shown on the plans. All form work for exposed surfaces shall be
of such material and so constructed as to produce a smooth, even surface when the
concrete is placed. All forms shall be oiled before use. In general, wall forms may be
removed after the concrete has been in place for 24 hours. All exposed edges shall have a
3/4-inch chamfer whether or not shown on the details. Immediately upon removal of the
forms, any honeycombed sections shall be repaired as directed.

2.7 CONCRETE MIX

A.

Class "A" concrete shall contain not less than 5.5 sacks of cement per cubic yard. No more
water shall be used than is required to produce a workable mix and in no case will the
water content exceed 6.5 gallons per sack of cement. The proportioning of the constituents
of the concrete shall be such as to produce a dense and workable mixture, and the mix
shall be approved before any concrete is placed.

The minimum 28 day compressive strength for Class A concrete shall be 4000 psi.

Cement Stabilized Backfill for backfill stabilization shall contain a minimum 2 sacks of
cement per cubic yard. No more water than 10 gallons per sack of cement shall be used.

PART 3 - EXECUTION

3.1 MIXING

A.

All aggregates shall be accurately weighed or measured by volume. The concrete shall be
mixed in an approved batch mixer equipped with an accurate water measuring tank, and
shall be mixed for one and one half minutes after all materials are in the mixer. "Ready
Mixed" or "Transit Mix" concrete may be used. If used, it shall conform to these
specifications and the "Standard Specifications for Ready Mixed Concrete", A.S.T.M.
Serial Designation C 94.
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Each mixer and agitator shall have attached thereto in a prominent place, a metal plate or
plates on which are plainly marked, for the various uses for which the equipment is
designed, the capacity of the drum or container in terms of the volume of mixed concrete
and the speed of rotation of the mixing drum, blades or paddles. Stationary mixers shall be
equipped with an acceptable timing device that will not permit the batch to be dispatched
until the specified mixing time is elapsed. Truck mixers, shall be equipped with means by
which the number of revolutions of the drum blades, or paddles may be readily verified.
The mixer, when loaded to capacity, shall be capable of combining the ingredients of the
concrete within the specified time into a thoroughly mixed and uniform mass and of
discharging the concrete with a satisfactorily degree of uniformity. No mixer or agititator
shall be used if the results of slump tests of individual samples taken at approximately the
one quarter, and the three quarter points of the placement differ by more than 2-inches.
Mixers and agitators shall be inspected frequently for changes in condition due to
accumulations of hardened concrete or mortar, or to wear of blades.

Truck mixers shall have adequate water supply and metering devices. No water can be
added to the concrete after the initial mixing without the permission of the Engineer.

After mixing, the concrete shall be transported to the forms in a manner which will
prevent separation or segregation of the aggregates and shall be placed without undue
delay. It shall be deposited as nearly as practicable in its final position in order to avoid
rehandling or flowing of the concrete. As the concrete is placed, it shall be vibrated by
means of a vibrator of the type which is submerged in the concrete.

Mixing at mixing speed shall begin immediately after all ingredients are in the mixer. For
complete mixing in the truck each batch shall be mixed not less than 70 or more
revolutions of the drum. For partial mixing in the truck each batch shall be mixed not less
than 50 or more than 100 revolutions of the drum. Mixing speed shall be as designated by
the manufacturer. All revolutions after the prescribed mixing time shall be at agitating
speed. The agitating speed shall be not less than one or nor more than four revolutions per
minute. The drum shall be kept in continuous motion from the time mixing is started until
the discharge is completed.

The maximum time interval between the introduction of the mixing water to the cement
and aggregates, and the placing of the concrete in the forms shall not exceed the following:

AIR OR CONCRETE TEMPERATURE MAXIMUM TIME
(Whichever is Higher)

90 degrees F. or above (Air Only) 45 minutes

75 degrees F. to 89 degrees F. 60 minutes

35 degrees F. to 74 degrees F. 90 minutes

Concrete shall not be placed when the ambient temperature is less than 40 degrees
Fahrenheit and falling, but may be placed if the temperature is 40 degrees Fahrenheit and
rising. Concrete shall not be placed when the temperature will drop below 35 degree
Fahrenheit within 24 hours after placement as projected by the National Weather Service
unless properly protected. The temperature of the concrete at the time of placement in the
forms shall not be less than 50 degrees Fahrenheit nor more than 90 degrees Fahrenheit.
When placing concrete in freezing weather, means shall be provided for keeping the
concrete at a temperature of at least S0°F for not less than 72 hours after placing or until
the concrete has thoroughly hardened. Concrete shall not be placed when weather
conditions are unsuitable for such work.
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3.2 TRANSPORTING

A.

Concrete shall be handled from the mixer to the place of final deposit in a manner that will
prevent segregation and when practicable, shall be deposited in its final position without
rehandling or flowing. All equipment used in transporting concrete shall be maintained in
a clean condition. Concrete shall not be delivered from hoists, by spout, by trough, or
dumped into carts with a free fall of more than 4 feet. Every precaution shall be taken to
prevent separation or loss of ingredients while transporting the concrete. Runways for
carts or buggies shall not bear upon the reinforcing or fresh concrete. Pumping and
conveying of concrete shall be done only after approval by the Engineer and with
equipment that will insure a continuous flow without segregation.

33 PLACING

A.

Concrete shall not be placed until all reinforcement is securely and properly fastened in its
correct position. Form ties shall be checked and re-tightened where necessary. Forms and
reinforcement shall be inspected and approved by the Engineer prior before beginning
placement of concrete. All embedded items shall be in place and clean-out openings closed
before such inspection. A procedure for inspection of forms reinforcing, inserts, etc., prior
to all concrete placement will be instituted and coordinated by the Engineer. At least 24
hours prior to concrete placement the Contractor shall submit an inspection sheet to the
Engineer. The inspection sheet, to be developed shall show the location and quantity of
concrete to be placed, the time and date schedule for placement and shall be signed by the
Contractor's representative. Signing of this sheet will certify that all of the items necessary
have been inspected, and that the area is ready for final review by the Engineer. If the
Engineer determines that the corrections are excessive, the placement should be
rescheduled and the Engineer notified 12 hours before scheduled placement after the
corrections are made. A representative of the Engineer will be on the job during the
placement of concrete and concrete shall not be placed unless the Engineer or his
representative is present.

Concrete shall be placed in a manner that will prevent segregation, thoroughly embed all
reinforcement and fixtures, fill all angles in the forms and prevent formation of aggregate
pockets or honeycomb. Placement in walls columns or other deep forms shall be done
through openings in the forms, spaced at frequent intervals, or through tremies so that the
free fall shall not exceed 4 feet. Points of depositing the concrete shall be spaced so that
the concrete surfaces can be kept level without using vibrators or others equipment to
cause it to flow into place.

Concrete shall be placed with the aid of approved mechanical vibrating equipment.
Vibration shall be applied to the concrete and shall be of sufficient intensity and duration
to cause flow or settlement of the concrete, thoroughly compacting, and complete
embedment of reinforcement and fixtures. Supplemental forking and spading by hand may
be required to secure dense uniform surfaces and complete filling of corners and angles.

Excessive spading or vibrating causing undue water gain or segregation will not be
permitted. If moderate working causes excessive water gain the mix shall be adjusted.
Excess water shall be removed when it appears. When concrete in floors or slabs are
deposited on the ground, the subgrade shall be thoroughly compacted and moistened
before placement. A grill tamp shall be used on floor slabs. Completed sections shall
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SECTION 03600

GROUT

PART 1 - GENERAL
1.1 RELATED DOCUMENTS

A. Drawings, General Conditions of the Contract for Construction, Supplementary
Conditions and Division 1 — General Requirements apply to Work of this Section.

1.2 SCOPE

A.  Grout is specified herein and shall be used where indicated in the Contract Documents as
specified. The Contractor shall furnish all material and perform all operations in
connection with the grouting of sewer manholes and other miscellaneous uses, such as
concrete patching.

PART 2 - PRODUCTS
2.1 NON-SHRINK NON-METALLIC GROUT

A.  Non-shrink non-metallic grout shall be used where indicated on the drawings. The grout
shall be Masterflow 713 grout by Masterbuilder, Five Star, or approved equal.

B.  The grouting as installed shall be capable of developing a minimum compressive strength
of 2,500 pound per square inch at twenty-eight days, when tested in the form of 2-inch
cubes.

2.2 SAND CEMENT GROUT

A.  Sand cement shall be used as indicated on the drawings. The grout shall contain 7-1/2
sacks of cement per cubic yard of grout and shall contain only sufficient water to provide
required consistency. The sand shall be as specified for concrete in Section 03300. Curing
requirements shall be as specified for concrete in Section 03300.

PART 3 - EXECUTION
3.1 PAYMENT
A.  Payment will be made for all work covered in this section at the contract unit price per unit
or will be included in the lump sum price per job items, as shown on the proposal. Either

such payment shall be complete compensation for the complete performance of the work
in accordance with the drawings and specifications.

END OF SECTION
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