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3.1

3.2

Scope:
3.1.1

3.1.2

3.1.3

This work shall consist of all structures, or parts of structures composed of Portland
cement concrete whether plain, reinforced, or a combination of both. Concrete
structures shall be constructed of Class ‘A’ Concrete, unless otherwise specified.
They shall be constructed on prepared foundations, at the locations indicated or
directed in conformity with the dimensions, lines and grades shown on the Plans
or as directed by the Engineer and in accordance with these Specifications.

The Concrete used in this type construction, unless stated in the project drawings,
shall be Class A, 3500 psi ready mix type conforming to ASTM Specification C94
and composed of Portland cement, sand and washed course limestone aggregate,
air-entraining agents and chemical additives (when approved) all conforming to
applicable ASTM specifications.

3.1.2.1 Concrete components shall be mixed with clean water, free of oil, acid,
alkali inorganic matter and supplied by an approved ready mix plant.

3.1.2.2 The design mix shall be a ready mix plant’s standard for the specified
strength, as established and tested by an approved laboratory in
accordance with applicable ASTM standard specifications.

3.1.2.3 If so requested, submit a copy of the laboratory test reports of the proposed
concrete mix and material to the City Engineer for approval prior to using
the proposed concrete.

Parts of a structure, or structures, indicated to be constructed with materials
other than Portland cement concrete and concrete reinforcement steel shall be
constructed in accordance with the provisions set out in the Section of these
Specifications covering the particular type of construction.

Materials:

3.2.1

3.2.2

Materials. Materials used in this construction shall meet the requirements of
the applicable Sections or Subsections of Section 23, Portland Cement Concrete, of
these specifications and the following:

Waterstops. Waterstops shall be of the type, shape and dimensions shown
on the plans.

3.2.2.1 Metallic waterstops shall be sheet copper conforming to the requirements
as specified in the current Specifications for Copper Sheet, Strip, Plate,
and Rolled Bar, Type ETP, ASTM Designation B152. The weight per
square foot shall be as specified on the Plans.

3.2.2.2 Nonmetallic waterstops shall be manufactured from either a natural
rubber, synthetic rubber, or polyvinylchloride (PVC) at the option of the
Contractor. Waterstops shall be produced by such a process that, as
supplied for use, they will be dense, homogeneous, and free from holes
and other imperfections. The cross-section of the waterstop shall be
uniform along its length and transversely symmetrical so that the thickness
at any given distance from either edge of the waterstop will be uniform.

3.2.2.3 Rubber waterstops shall be fabricated from a high grade thread-type
compound. The basic polymer shall be natural rubber or a copolymer of
butadiene and styrene, or a blend of both. The compound shall contain not
less than seventy (70%) percent by volume of the basic polymer, and the
remainder shall consist of reinforcing carbon black, zinc oxide,
accelerators, antioxidants, vulcanizing agents, and plasticizer.
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Samples taken from the finished rubber waterstop shall meet the following
requirements when tested in accordance with the current specified ASTM

method of test:

ASTM title Requirement Method of Test
Tensile Strength (Die ‘C’) 2500 psi (min.) ASTM D412
Ultimate Elongation (Die ‘C’) 450 % (min.) ASTM D412
Shore Durometer Hardness 60-70 ASTM D2240
Specific Gravity 1.15 (+0.03) ASTM D297 (Sec. 17)
Water Absorption (% by weight) 5% max. ASTM D570
Tensile Strength after accelerated aging, 80% max. ASTM D572

oxygen-pressure method

3.2.2.4 Polyvinylchloride waterstops shall be extruded from an elastomeric plastic
material. The material shall be a plastic compound, the basic resin of which
shall be polyvinylchloride. The compound shall contain any additional
resins, plasticizers, stabilizers, or other materials needed to ensure than

when the material

is compounded

it will

meet the performance

requirements of this Specification. No reclaimed polyvinylchloride shall be

used.

Samples taken from the finished Polyvinylchloride waterstop shall meet the
following requirements when tested in accordance with the current
specified ASTM method of test:

ASTM title Requirement Method of Test

Tensile Strength (Die ‘C’) — Sheet Material 2000 psi (min.) ASTM D412

Ultimate Elongation (Die ‘C’) — Sheet Material 350 % (min.) ASTM D412

Tensile Strength (Die ‘C’) — Finished Waterstop 1700 psi (min.) ASTM D412

Ultimate Elongation (Die ‘C’) — Finished Waterstop 300 % (min.) ASTM D412

Stiffness in Flexure 750 psi (min.) ASTM D747

Accelerated Extraction - Tensile Strength (Die ‘C’) 1700 psi (min.) ASTM D412

Accelerated Extraction - Elongation (Die ‘C’) 300 % (min.) ASTM D412
Effect on Alkali — Change in Weight (after 7 days) -0.1 to +0.25%

Effect on Alkali — Change in Hardness, shore +5%
Durometer (after 7 days)
Low Temperature Brittleness -35° ASTM D746
Specific Gravity 1.3 ASTM D792
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3.2.2.5 For polyvinylchloride waterstops, the supplier shall submit a certificate
stating that all of the performance requirements specified for the sheet
material under Polyvinylchloride Waterstops have been complied with.
Field splices for Polyvinylchloride waterstops shall be performed by
heat sealing the adjacent surfaces in accordance with the
manufacturer's recommendations. Waterstops shall be manufactured
with an integral cross-section which shall be uniform within plus or minus
1/8 inch in width, and the web thickness or bulb diameter within plus 1/16
inch and minus 1/32 inch.

3.2.2.6 The Contractor shall furnish the Engineer at his request and at no cost
to the city a certified test report from an approved laboratory covering
each lot or unit of finished waterstops. These test reports shall contain
the numerical laboratory test data of the required tests.

3.2.3 Epoxy Resin Systems. Two component epoxy resin systems shall conform to
the requirements of the appropriate class designation of AASHTO M 200, M234,
M235, unless otherwise designated on the Plans or in the Contract. The
appropriate class designation is determined by the proposed use of the material.

3.2.3.1 Requirements for Specific Uses.

3.2.3.1.1 Bonding fresh concrete to cured concrete. Requirements:
The material shall meet the compositional specifications of
AASHTO M 235, Class | and applicable requirements of the
Class lll performance specification.

3.2.3.1.2 Bonding Cured concrete to cured concrete. Requirements:
The material shall meet the compositional specification of
AASHTO M 235, Class Il and the applicable requirements of
the Class Il performance specification.

3.2.3.1.3 Binder in epoxy resin concrete and mortar for repairing
spalls and other defects in concrete. Requirements: The
material shall meet the compositional specification of AASHTO
M 235, Class Il and the applicable requirements of the Class Ill
performance specification.

3.2.3.2 Quality Assurance. The Contractor shall furnish the following
documentation showing compliance with these Specifications:

3.2.3.2.1 Acertified statement from the formulator of the epoxy stating
that each component material used in the formulation of
Component A (Epoxy Resin) and Component B (Hardener)
was purchased to conform to the requirements of the AASHTO
Specifications.

3.2.3.2.2 A certified formulation from the formulator of the epoxy resin
showing the composition of Component A (Epoxy Resin) and
Component B (Hardener). The parts by weight of each ingredient
shall be shown.

3.2.3.2.3 Aninfrared spectrum of each Component.

3.2.3.2.4 A sample of Component A and Component B sufficient
in quality to yield one quart of the mixed epoxy.

3.2.4 Bar Reinforcement. Unless otherwise specified, all steel reinforcement for concrete
shall be billet steel bars conforming to the requirements of ASTM A615.

3.2.5 Dowel Bars. Dowel bars shall be plain and shall conform to the requirements of
ASTM A306, Grade 55, 60, 65, or 70.
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3.3

3.4

3.2.6

Welded Wire Fabric. Fabric for reinforcement shall conform to ASTM A185, or as
indicated on the plans, and shall be supplied in mats of the size, design and weight
shown on the Plans.

Equipment:

3.3.1

3.3.2

3.3.3

Equipment and tools necessary for handling materials and performing all parts of
the work shall be subject to approval by the engineer as to design, capacity, and
mechanical condition. Equipment shall be on hand sufficiently ahead of the start of
construction operations to be examined and approved. The equipment and
organization shall be of sufficient capacity to accomplish the maximum continuous
concrete placement, as governed by the construction joints shown on the Plans or as
directed by the Engineer.

Ample and satisfactory equipment for conveying concrete from the mixer to final
position in the forms shall be provided. Closed chutes or pipes shall be used when
concrete is to be dumped or dropped for a distance greater than five (5) feet.
Where steep slopes are required, the chutes shall be equipped with Baffle boards
or shall be in short lengths that will enable the direction of movement to be
reversed.

Concrete vibrators shall be of an approved type and design and shall operate under
load at a rate as recommended by the manufacturer and approved by the
Engineer.

Construction:

34.1

3.4.2

Forms (Formwork).

3.4.1.1 Forms shall be mortar-tight and sufficiently rigid to prevent distortion due to
the pressure of the concrete and other stresses incidental to the construction
operations, including vibration. Forms shall be so constructed and
maintained as to prevent the opening of joints due to shrinkage of the
lumber.

3.4.1.2 The forms shall be built true to line and grade and shall be held in place by
means of studs or uprights, and waling, which shall be sufficiently and
substantially braced and tied.

3.4.1.3 Allforms and studding shall be cut off and capped with not less than a two (2)
inch by four (4) inch piece so that the top of the cap will be at the elevation
of the finished exposed surface of the concrete.

3.4.1.4 All edges shall be chamfered with three-quarter (34) inch material, unless
otherwise specified. All chamfer strips shall be straight, of uniform width, and
dressed. Wood devices of any kind used to separate forms shall be
removed before placing concrete within four (4) inches of such devices.

Form Lumber.

3.4.2.1 Form lumber for all exposed concrete surfaces shall be dressed at least on
one side and two edges and shall be so constructed as to produce
mortar-tight joints and smooth, even concrete surfaces.

3.4.2.2 Plywood forms, or forms face-lined with plywood, masonite, or other
approved similar material may be used, provided the plywood forms and
form linings are substantial, of uniform thickness, and are mortar-tight when
in position.
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3.4.3

34.4

3.4.5

3.4.6

3.4.7

Metal Ties. Metal ties or anchorages within the forms shall be so constructed as to
permit their removal to a depth of at least one inch from the face without injury to the
concrete. In case wire ties are permitted, the wires shall be cut back at least one-
quarter (¥4) inch from the surface of the concrete, and the surface left sound,
smooth, even, and uniform in color.

Walls. Sufficient openings shall be provided at intervals along the bottom of wall
forms to permit thorough cleaning prior to concrete placement. Such openings shall
be closed before placing concrete in the forms.

Surface Treatment. Prior to placing reinforcement, all forms shall be treated to
prevent the adherence of concrete. Forms not provided with a special treatment
shall be treated with an approved form-oil. Any material that will adhere to or
discolor the concrete shall not be used.

Metal Forms. The specifications for forms, as regards design, mortar tightness,
filleted corners, beveled projections, bracing, alignment, removal, and reuse and
oiling apply to metal forms. The metal used for forms shall be of such thickness
that the forms will remain true to shape. All bolt and rivet heads shall be
countersunk on the face forming the concrete surface. Clamps, pins, or other
connecting devices shall be designed to hold the forms rigidly together and to allow
removal without injury to the concrete. Metal forms which do not present a
smooth surface or do not line up properly shall not be used. Care shall be
exercised to keep metal forms free from rust, grease, or other foreign matter.
When the Contractor wishes to utilize a special forming system not specifically
authorized in this Specification, he shall submit his design and calculation to the
Engineer for review and approval.

Falsework.

3.4.7.1 The false work used to support the forms and concrete for concrete
structures shall be supported on sills resting on rigid foundations
composed of piles driven until the bearing capacity of each pile is
sufficient to support the load to which it will be subjected, or earth-borne
footings as hereinafter provided.

3.4.7.2 Earth-borne footings will be permitted only when, in the opinion of the
Engineer, the soil can adequately support the superimposed loads and
the following conditions are met:

3.4.7.2.1 Spread footings will only be permitted on table ground,
capable of supporting the superimposed load.

3.4.7.2.2 The site is graded and so maintained to prohibit ponding
of water or erosion of soil in the proximity of the spread
footings.

3.4.7.2.3 The falsework system shall be designed and constructed
to preclude exceeding the bearing capacity of the soil, but in
no case shall exceed 3,000 pounds per square foot.

3.4.7.2.4 The footings shall be designed and constructed to carry
the superimposed loads.

3.4.7.2.5 All footings shall be constructed on a level plane.

3.4.7.3 The falsework shall be designed and constructed to support the
required loading without distortion or settlement of the forms.

3.4.7.4 The Contractor shall place "tell-tales" for observation of the amount of
falsework settlement at locations designated by the Engineer.
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3.4.8

3.4.7.5

The Engineer may require the Contractor to submit detailed falsework
plans, together with a soils report, design calculations or any other
information necessary for a thorough review. The Contractor is totally
responsible for the design and construction of the falsework system and
shall repair, or remove and replace, as directed and at his expense, any
concrete, other material or portions of the structure which are damaged or
destroyed due to failure of the falsework.

Reinforcement.

3.4.8.1

3.4.8.2

3.4.8.3
3.4.84

3.4.85

3.4.8.6

All reinforcement shall consist of deformed steel bars, unless otherwise
indicated or directed. Deformed steel bars shall have a net area at all
sections equivalent to that of plain round or square bars of the
corresponding nominal size.

Structural steel shapes shall conform strictly to the slopes indicated or
required.

Steel wire fabric may be furnished in rolls or sheets.

Reinforcing steel shall be stored above the ground surface upon platforms,
skids or other supports located without the scope of the active construction
operations and shall be protected at all times from injury and damage. All
brush and weeds shall be removed from the area immediately prior to
storing reinforcing steel thereon.

Reinforcing steel, where indicated, shall be accurately bent, without heating,
to the forms and dimensions indicated on the Plans. Minimum bend
diameters shall be in accordance with the requirements of the American
Concrete Institute. Unless otherwise indicated, all bends shall be in one
plane. Bars three-quarters (%) of inch or less which have only hooks or a
single bend may be bent in the field, provided satisfactory equipment for
proper and accurate work is used and provided the bending is
accomplished true to form and dimensions without damage to the bars. All
other bending shall be done in the shop before shipment.

Substitution of bars of different sizes from those indicated on the Plans may
only be made with the written permission of the Engineer. If substitution is
permitted, the following shall apply:

3.4.8.6.1 The total area of steel in any one (1) linear foot in each
direction shall not be reduced.

3.4.8.6.2 For anycast-in-place concrete the clear distance between
parallel bars in a layer shall not be less than one and one-half
(1%2) bar diameters, one and one-half (1.5) times the maximum
size of the coarse aggregate, or one and one-half (1%2) inch
minimum.

3.4.8.6.3 Where positive or negative reinforcement is placed in two or
more layers, bars in the upper layers shall be placed directly
above those in the bottom layer with the clear distance
between layers not less than one (1) inch.

3.4.8.6.4 Clear distance limitation between bars shall also apply to the
clear distance between a contact lap splice and adjacent
splices or bars. Groups of parallel reinforcing bars bundled in
contact to act as a unit shall be limited to four (4) in any one
bundle. Bars larger than #11 shall be limited to two (2) in any
one (1) bundle in beams. Bundled bars shall be located within
stirrups or ties. Individual bars in a bundle cut off within the
span of a member shall terminate at different points with at
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least forty (40) bar diameters stagger. Where spacing
limitations are based on bar diameter, a unit of bundled bars
shall be treated as a single bar of a diameter derived from the
equivalent total area.

3.4.8.6.5 In walls and slabs, the primary flexural reinforcement shall
be spaced not farther apart than one and one-half (1.5) times
the wall or slab thickness, or eighteen (18) inches.

3.4.8.7 All reinforcement shall be furnished in the full lengths shown on the Plans,

3.4.8.8
3.4.89

unless otherwise approved in writing by the Engineer. No splices shall be
made unless indicated on the Plans or authorized by the Engineer. Splices
shall be so arranged and manipulated as to provide a minimum of two (2)
inches net clearance between the splices and the surface of the complete
concrete work, unless otherwise indicated or directed. Splices of tension
reinforcement at points of maximum stress shall be avoided. The members
at all splices shall be rigidly clamped by means of at least two approved
metal clips located approximately three (3) inches from the ends of the bars
and bolted around them or securely wired in a manner satisfactory to the
Engineer.

Steel shapes shall be spliced only as indicated on the Plans.

Steel fabric shall be spliced by overlapping of the sheets by not less than
twelve (12) inches; by matching at least three transverse members; and by
securely wiring the overlapped sections in a manner satisfactory to the
Engineer.

3.4.8.10 All reinforcing steel before being placed shall be thoroughly cleaned of

mill scale, rust, dirt, paint, oil, or other foreign substances of coating of any
character that will reduce the bond. If reinforcement which has been placed
becomes dirty, rusty, or spattered with mortar which dries before concrete
is placed around it, such reinforcement, or part affected, shall be thoroughly
cleaned before being covered with concrete.

3.4.8.11 Reinforcement shall be accurately placed and firmly held in position as

indicated on the Plans. Steel bars shall be securely fastened together with
metal clips or wire at each intersection, except where spacing is less than on
one (1) foot in each direction then alternate intersections shall be fastened.
All reinforcing steel shall be securely spaced from the forms and between
adjacent reinforcement by means of precast mortar blocks, metal spacers or
other approved devices or methods, and where possible, all spacer devices
shall be so arranged that their use cannot be detected in the completed
structure. Spacer blocks shall be cast of mortar mixed in the same
proportions as that in the concrete mixture and shall not have a length or
width greater than the depth required for proper spacing from the forms or
between adjacent reinforcement. The use of gravel, concrete, brick, or
wooden blocks is prohibited.

3.4.8.12 All the reinforcing steel necessary for a section of concrete structure

shall be accurately and securely placed and the placement approved by
the Engineer before any concrete is deposited in the section, and care
shall be observed not to disturb it during the placing of the concrete.

3.4.8.13 All dimensions relating to reinforcing bars are to the centers of the

bars, unless otherwise indicated.

3.4.8.14 Tolerances for bending and cutting during fabrication shall be in

accordance with the “Manual of Standard Practice" published by the
Concrete Reinforcing Steel Institute.
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3.4.9

3.4.10

3.4.11

3.4.12

Drainage and Weep Holes. Drainage openings and weep holes shall be
constructed using materials in the manner and at the locations shown on the Plans
or established by the Engineer. Ports or vents for equalizing hydrostatic pressure,
when required, shall be placed as directed.

Placing Pipes, Conduits, Anchors, Castings and other Appurtenances. Pipes,
conduits, anchors, castings, bolts, plates, grillages, and other appurtenances which
are necessary or desirable to be placed in the concrete of a structure, whether
indicated on the Plans or not, shall be placed by the Contractor during construction,
as directed. Unless otherwise stipulated, pipes and conduits will be delivered to the
Contractor at the site of the structure by the City or by other parties for whose use
the pipes and conduits are intended. No compensation will be allowed for placing
such pipes, conduits, and other appurtenances, except that no deductions will
be made for the volume of concrete displaced by those items.

Expansion Joints.

3.4.11.1 Expansion devices shall be as indicated on the Plans. The devices
shall be securely anchored in correct position. All sliding surfaces shall
be true and smooth and shall form complete contact throughout.
Movement shall not be impeded by the concrete in which they are
embedded.

3.4.11.2 Unless otherwise provided, where portions of concrete bridge
superstructure rest on the substructure, the contact area shall be
separated by at least two layers of three-ply bituminous-saturated paper.

3.4.11.3 Open joints shall be constructed using forms which will permit removal
without injury to the concrete. After removal of the forms, the joints shall
be cleaned thoroughly. Filled joints shall be constructed with premolded
filler, unless otherwise indicated. Joints requiring a sealant shall be
thoroughly cleaned and sealed with one of the specified joint sealing
materials before the structure is opened to traffic. Edges of open and
filled joints shall be chamfered or edged, as directed. Mortised joints
shall be constructed as shown on the Plans or as directed.

Placing Concrete.

3.4.12.1 Concrete shall not be placed until forms and reinforcing steel have been
checked and approved. The forms shall be clean of all debris and kept
wet immediately before concrete is placed. The method and sequence
of placing concrete shall be approved by the Engineer. Unless otherwise
permitted, all concrete shall be placed in daylight, and the placing of
concrete in any portion of the structure shall not be started unless it can
be entirely completed in daylight. When the placing of concrete is
permitted during other than daylight hours, an adequate and approved
artificial lighting system shall be provided and operated.

3.4.12.2 All concrete shall be thoroughly worked during the placing by means of
tools of approved type. The working shall be such as to force all coarse
aggregate from the surface and to bring mortar against the forms to
produce a smooth finish, substantially free from water and air pockets or
honeycomb.

3.4.12.3 If the forms show building or settlement while concrete is being placed,
the placing shall be stopped until correction has been made.
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3.4.13

3.4.14

3.4.15

3.4.16

3.4.12.4 T-beam girders, slabs, arch rings, and all horizontal sections of bridges
except curbs and sidewalks shall be constructed monolithically and
continuously, unless otherwise permitted. Curbs and sidewalks shall be
constructed after the bridge deck is completed unless otherwise indicated
on the Plans.

3.4.12.5 After initial set and prior to final set of the concrete, the forms shall not be
jarred, and no strain shall be placed on the ends of projecting
reinforcement. Piles shall not be driven closer than twenty (20) feet to
footings less than seven (7) days old nor to foundations supporting concrete
less than seven (7) days old.

Railings and Curbing. When constructing curb, careful attention shall be given to
the installation of railing steel or anchoring devices. Concrete railings shall not be
constructed on any structure until the falsework has been struck.

Chutes and Troughs. Concrete shall be placed so as to avoid segregation of the
materials and the displacement of the reinforcement. All chutes, troughs, and pipes
shall be kept clean and free from coatings of hardened concrete by thoroughly
flushing with water after each run. The water used for flushing shall be discharged
clear of the concrete already in place. Care shall be taken to fill each part of the
form by depositing the concrete as near final position as possible. The coarse
aggregate shall be worked back from the forms and around the reinforcement without
displacing the bars. After initial set of the concrete, the forms shall not be jarred and
no strain shall be placed on the ends of projecting reinforcement.

Concrete Testing. Concrete for structures shall be tested as shown on the Plans
or directed by the Engineer. Concrete test specimens shall be made and cured in
accordance with AASHTO Designation T233. A minimum of three (3) test
cylinders shall be made for each Structure concrete pour. For each day's pour,
no less than three (3) test cylinders shall be made. The Contractor shall be
responsible for obtaining the services of a testing laboratory to make, handle,
cure and break the test cylinders. To ensure that the cylinders are
representative of the concrete being placed, fresh concrete shall be sampled in
accordance to ASTM C172 (from middle of batch). Each group of test
specimens shall have one cylinder subjected to seven (7) day compressive
strength tests and a second cylinder twenty-eight (28) day test. Should the
value of either of the first two test breaks be below the expected values, the third
cylinder shall be tested for compressive strength. Low cylinder breaks may be
cause to have the concrete represented by the test specimens removed and
replaced. At the time the test cylinder specimens are made, the testing
laboratory will check the concrete slump and the air entrained.

Concrete Vibrating.

3.4.16.1 Unless otherwise directed, the concrete shall be compacted with
suitable mechanical vibrators operating within the concrete. When
required, vibrating shall be supplemented by hand spading with suitable
tools to assure proper and adequate compaction.

3.4.16.2 Vibrators shall be so manipulated as to work the concrete thoroughly
around the reinforcement and embedded fixtures and into corners and
angles of the forms. Vibrators shall not be used as a means to cause
concrete to flow or run into position in lieu of placing. The vibration at
any point shall be of sufficient duration to accomplish compacting but shall
not be prolonged to the point where segregation occurs.

3.4.16.3 At least one additional standby vibrating unit shall be available for all
individual pours in excess of ten (10) cubic yards.
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3.4.17

3.4.18

3.4.19

Joints.

3.4.17.1 Feather-edge construction joints will not be permitted. Transverse or
longitudinal joints through spans will not be permitted, except where
specified.

3.4.17.2 In no case shall the concreting of any section or layer be stopped or
temporarily discontinued within eighteen (18) inches of any finished
surface, unless the details of the structure provide for a coping having a
thickness of less than eighteen (18) inches, in which case, at the option of
the Engineer, the construction joint may be made at the underside of
the coping.

3.4.17.3 Layers completing a day's work or placed just prior to temporarily
discontinuing operations shall be cleaned of all laitance or other
objectionable material as soon as the surface has become sufficiently
firm to retain its form.

Bonding Construction Joints.

3.4.18.1 When dowels, reinforcing bars, or other adequate ties are not indicated
on the Plans, keys of a directed size shall be made by constructing
projections above the concrete and monolithically with the concrete.

3.4.18.2 In resuming work, the forms shall be drawn tightly against the face of the
concrete. The entire surface of the concrete to be bonded shall be
cleaned thoroughly and roughened with a steel tool. In addition, if
directed, the surface to be bonded shall be cleaned and roughened by
sandblasting. The surface shall then be soaked with clean water, after
which concreting may proceed.

Removal of Forms and Falsework.

3.4.19.1 Forms for ornamental work, railings, parapets, columns, and vertical
surfaces that do not carry loads shall be removed in from twelve (12) to
forty-eight (48) hours, unless otherwise directed by the Engineer. In
cold, damp, or freezing weather, all vertical forms shall remain in place
until the concrete has set sufficiently to withstand damage when the
forms are removed. In removing forms, care shall be exercised neither
to mar the surface of the concrete nor to subject it to any undue
pressure.

3.4.19.2 Projecting wires or other metal devices used for holding forms in place
and which pass through the body of the concrete shall be
removed or cut as specified in Section 3.4.3, and the holes or
depressions thus made and all other holes, depressions, and small voids
which show upon the removal of the forms shall be filled with cement
mortar mixed in the same proportions as that which was used in the
body of the concrete which is being repaired.

3.4.19.3 Falsework and supports under slab or girder spans, any length, may be
released and removed when representative specimens of the concrete
in the spans, cured by the methods and in the manner the concrete
which the test specimens represent is cured, attain a compressive
strength of three-thousand (3,000) pounds per square inch (psi). In
addition to the above requirement, the concrete shall have been placed a
minimum of ten (10) days, not counting the days of twenty-four
(24) hours each in which the temperature falls below forty (40°) degrees
Fahrenheit, or twenty-one (21) calendar days, whichever occurs first.
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3.4.19.4 For continuous concrete girder or slab units, any length, the falsework,
and supports shall not be released or removed from any span in the
continuous unit until the concrete in all spans in the unit has been placed
a sufficient length of time to meet all requirements for the removal of
falsework and supports as set forth above.

3.4.19.5 Forms supporting bridge decks between girders and outside curb
overhangs may be removed after seven (7) days.

3.4.20 Defective Concrete.
3.4.20.1 Any defective concrete discovered after the forms have been removed
shall be removed immediately and replaced. If the surface of the
concrete is bulged, uneven, or shows honeycombing which cannot be
repaired satisfactorily, the entire section shall be removed and replaced.
3.4.20.2 Concrete having a twenty-eight (28) day strength of less than the
minimum specified shall be removed and disposed of by the Contractor,
at his expense, unless specifically authorized by the Engineer, in writing,
to remain in place. The removal shall be in such manner as will not
cause damage to the remaining concrete or to other structural units or
other facilities and property.
3.4.21 Concrete Surface Finishes.
3.4.21.1 Unless otherwise authorized, the surface of the concrete shall be
finished immediately after form removal.
3.4.21.2 All concrete surfaces shall be given a Class 1 Finish. The following
surfaces of all structures shall be given a Class 2 Finish: roadway face
and top of curbs, vertical outside face of curb overhang or sidewalks slab,
bottom surface of slab overhang, bridge railings, barrier railings, all
vertical surfaces of the superstructure of dual bridges exposes to view
from either structure, all surfaces of retaining wall, wingwalls, and end
walls which are visible from passing vehicles.
3.4.21.21 Class 1 (Ordinary Surface Finish): Immediately
following the removal of the forms, all fins and irregular
projections shall be removed from all surfaces which are to
be exposed or waterproofed. On all surfaces, the cavities
produced by form ties and all other holes, honeycomb spots,
broken corners or edges, and other defects, shall be
thoroughly cleaned, saturated with water, and carefully
pointed and trued with a mortar of cement and fine
aggregate mixed in the proportions used in the Class of the
concrete being finished. Mortar used in pointing shall not be
more than forty-five (45) minutes old. All construction and
expansion joints in the completed work shall be left carefully
tooled and free of all mortar and concrete. The joint filler
shall be left exposed for its full length and clean and true
edges. All surfaces which cannot be repaired to the
satisfaction of the Engineer shall be "rubbed" as specified
for a Class 2 finish.
3.4.21.2.2 Class 2 (Rubbed Finish): After removal of forms, the
rubbing of concrete shall be started as soon as its condition
will permit. Immediately before starting the work, the
concrete shall be kept thoroughly saturated with water.
Sufficient time shall have elapsed before the wetting down
to allow the mortar used in the pointing to thoroughly set.
Surfaces to be finished shall be rubbed with a wetted wooden
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block or a medium coarse carborundum stone. The
carborundum stone shall not be used until the concrete has
hardened to the state where the sand will grind, rather than
ravel or roll. Rubbing shall be continued until all form marks,
projections, and irregularities have been removed; all voids
filled; and a uniform surface has been obtained. The paste
produced by this rubbing shall be left in place. A brush finish
or painting with grout will not be permitted. After all concrete
above the surface being finished has been placed; the final
finish shall be obtained by rubbing with a fine carborundum
stone and water. This rubbing shall be continued until the
entire surface is of a smooth texture and uniform color. After
the final rubbing is completed and the surface has dried, it
shall be rubbed with burlap to remove loose powder and shall
be left free from all unsound patches, paste, powder, and
objectionable marks.

3.4.21.23 Class 3 (Float Finish): This finish, for unformed
surfaces, except slab surfaces for pavements or bases,
shall be achieved by placing an excess of material in the
form and removing or striking off the excess with a
template, forcing the coarse aggregate below the mortar
surface. Creation of concave surfaces shall be avoided.
After the concrete has been has been struck off, the surface
shall be thoroughly worked and floated with a suitable floating
tool of wood, canvas, or cork. Before the finish has set, the
surface cement film shall be removed with a fine brush in
order to have a fine-grained, smooth but sanded texture.

3.4.22 Finishing Slab Surfaces for Pavements or Bases.

3.4.22.1 Bridge floors or top slabs of structures serving as finished pavements or

bases shall be finished either by hand methods or approved mechanical
finishing machines.

3.4.22.2 When the hand method is used, the bridge floors or slabs shall be

struck off with a screed which is parallel to the centerline of the roadway,
resting on bulkheads or screed strips cut or set to the required cross-
section of the roadway. This screed shall be so constructed as to have
sufficient strength to retain its shape and that the cutting edge may be
adjusted to conform to the profile of the roadway. Screeds shall be of
sufficient length to finish the full length of spans forty (40) feet or less in
length. Spans over forty (40) feet in length shall be finished in two or
more sections, but no section shall be less than twenty (20) feet in
length. Screed strips or headers shall be accurately set to the specified
grades, checked, and adjusted as necessary prior to the final screeding
operation. The screed shall be worked back and forth over the surface
until the proper profile and cross-section is obtained.

3.4.22.3 When mechanical finishing machines are used, they shall be approved

power driven machines, traveling on rails adjusted to conform to the
profile of the roadway. The machines shall be equipped with oscillating or
vibrating transverse or longitudinal screeds that may be adjusted to
conform to the profile or the required cross-section of the roadway. The
screeds shall have sufficient strength to retain their shape after
adjustment. The finishing machine shall go over each area of the bridge
floor as many times as is required to obtain the required profile and
cross-section.
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3.4.22.4 Regardless of the method of finishing, the Contractor shall maintain a
minimum rate of placement of twenty (20) linear feet of bridge deck per
hour when concrete is placed in a longitudinal section.

3.4.22.5 After finishing as described above, the surface shall be checked with a
twelve (12) foot straightedge and shall show no deviation in excess of
one-eighth (%) inch from the testing edge of the straightedge when
placed parallel to the centerline. Deviations in excess of this
requirement shall be corrected before the concrete sets.

3.4.22.6 The surface shall be finished by dragging a seamless strip of damp burlap
over the full width of the surface. The burlap drag shall consist of
sufficient layers of burlap to slightly groove the surface and shall be
moved forward with a minimum bow of the lead edge. The drag shall be
kept damp, clean, and free of particles of hardened concrete. A light
broom or brush herringbone finish that leaves a texture similar to that
obtained by the burlap drag may be used when permitted by the
Engineer. For bases, the surface shall be finished by grooving lightly
with a wire broom at an angle of sixty (60°) degrees Fahrenheit with the
centerline. All strokes shall begin at the center and end at the edge.
After the slab has been finished by the burlap drag, surfaces which will
become traffic lanes shall be textured by the formation of transverse
grooves. The grooves shall be formed in the surface at an appropriate
time during the stiffening of the concrete, so that in the hardened
concrete the grooves will be between 0.09 inch and 0.13 inch in width;
between 0.12 inch to 0.19 inch in depth; and spaced at random intervals
between 0.3 inch and 1.0 inch. The grooves shall terminate
approximately eighteen (18) inches from curbs, parapets, barrier walls,
and other vertical walls. The grooves shall be relatively smooth and
uniform; shall be formed without tearing the surface and without bringing
pieces of coarse aggregate to the top of the surface; and shall be
formed to drain transversely. All areas which do not conform to these
requirements shall be corrected at the Contractor's expense by
approved methods.

3.4.22.7 As soon as the surface has set sufficiently to withstand damage when
walking on it and not later than the morning following the placing of the
concrete, it shall be straightened with the twelve (12) foot straightedge
and all variations exceeding one-eighth (%) inch shall be plainly
marked. The Contractor shall correct and seal such variations in the
same manner as specified for Portland Cement Concrete Pavement.

3.4.23 Concrete Curing.

3.4.23.1 All concrete surfaces, except those surfaces protected by forms that
remain in place seven days or longer as required under the provisions
of Section 3.4.19, Removal of Forms and Falsework, shall be cured as
specified below. Curing shall begin as soon as the concrete has
hardened sufficiently to withstand surface damage to unformed
surfaces and immediately after the forms have been removed from
formed surfaces.

3.4.23.2 When the temperature is expected to fall below thirty-five (35°)
degrees Fahrenheit, the concrete shall be protected in accordance
with the provisions of Section 3.4.24.

3.4.23.3 The initial curing period for concrete surfaces shall be by the "Water
Method" for a period of not less than twenty-four (24) hours, or until the
concrete surfaces have been prepared for the application of curing
compound, in accordance with the provisions under 3.4.23.4.2 below.
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During the initial curing period, the concrete shall be protected from the sun
by burlap mats or other approved materials and kept completely and
continuously moist.

3.4.23.4 The "water Method" and membrane-forming compound method of
curing will be required for all bridge decks and on all concrete slabs
when the temperature exceeds ninety (90°) degrees Fahrenheit during
placement.

3.4.23.4.1 Water Method: All concrete slabs shall be covered
immediately with material suitable for use with the water cure
and kept thoroughly wet for at least one-hundred twenty
(120) hours from the beginning of the initial curing period. All
surfaces other than slabs shall be protected from the sun
and shall be kept wet for a period of at least seventy-two (72)
hours from the beginning of the initial curing period. Curbs,
walls, handrails, and other surfaces requiring a Class 2 finish
may have the covering temporarily removed for finishing, but
the covering shall be restored as soon as possible.

3.4.23.4.2 Membrane-Forming Compound Method: All surfaces
shall be given the required surface finish prior to application
of the curing compound. Prior to the application of curing
compound, the surface shall be kept moist. The rate of
application of curing compound shall be as recommended by
the manufacturer, but shall not be less than one (1) gallon
for one-hundred fifty (150) square feet of concrete surface.
The curing compound shall be applied, under pressure,
immediately after completion of the initial curing period or
acceptance of the concrete finish. If the surface is dry, the
concrete shall be thoroughly wet with water and the curing
compound applied just as the surface film of water
disappears. At the time of use, the compound shall be in a
thoroughly mixed condition with the pigment uniformly
dispersed throughout the vehicle. If the application of the
compound results in a streaked or blotchy appearance, the
method shall be stopped and water curing, as set out above,
applied until the cause of the defective appearance is
corrected. The coating shall be protected against marring
for a period of seven days from date of application. Any
coating marred or otherwise disturbed within the seven day
period shall be replaced at once.

3.4.24 Protection of Concrete in Cold Weather. If, after the concrete has been
placed, the ambient temperature is expected to drop below thirty-five (35°)
degrees Fahrenheit, provide insulation blankets, sufficient canvas, and
framework, or other types of housing, to enclose and protect the structure in
such a way that the air surrounding the fresh concrete can be maintained at a
temperature of at least forty-five (45°) degrees Fahrenheit and the surface
temperature of the concrete will not exceed eighty (80°) degrees Fahrenheit.
Maintain the above conditions for a period of one-hundred twenty (120) hours
after the concrete is placed. Furnish a maximum-minimum thermometer to the
Engineer for temperature documentation.
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35 Measurement.

351

3.5.2

3.5.3

354

3.5.5

All concrete will be measured for payment as stipulated under the Section
specifying each individual type of construction.

No allowance will be made for furnishing the material and the construction of
drainage openings and weep holes as indicated or as directed, provided such
openings are six (6) inches in diameter or less, except that no deduction will be
made for such openings in the computation of concrete quantities. Allowance will be
made for other openings as indicated.

No allowance will be made for additional cement used in depositing concrete
underwater; for use of calcium chloride or chemical additives; for fillers, sealers,
and tar paper used in expansion joints; for dowels or other materials used in bonding
construction joints; for waterstops; and for painting metals.

No allowance will be made for concrete placed below the foundation elevation
shown on the Plans or as directed by the Engineer.

No additional compensation will be made for high-early-strength concrete
substituted by the Contractor.

3.6 Payment. All concrete will be paid for as stipulated under the Section specifying each
individual type of construction.
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Clearing, Grubbing, Removal of Structures:
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7.1

7.2

7.3

Scope: This work shall consist of clearing, grubbing, removal, and disposal of all
vegetation and debris within the limits of the right-of-way and easement areas, and the
removal and satisfactory disposal of all buildings, structures, old pavements, fences,
and abandoned pipe lines. It shall also include the salvaging of designated materials
and backfiling the resulting trenches, holes, and pits; the preservation from injury or
defacement of all vegetation and objects designated to remain; and all necessary
replacement of fences, trees, hedges, shrubs, and flowers.

Equipment: All equipment for the satisfactory performance of the work shall be on the
project and approved before the work will be permitted to begin.

Construction Requirements:
7.3.1 Clearing and Grubbing.

7.3.1.1 The right-of-way lines and construction limits shall be clearly
established before work begins. All trees, shrubs, hedges, fences, and
other items to remain shall be as indicated on the Plans or as directed
by the Engineer.

7.3.1.2 The rights-of-way shall be cleared of all vegetation and debris except
items designated to remain. All other trees, stumps, roots, brush,
hedges, and other protruding obstructions within the excavation area
shall be completely grubbed. If excavation is not required, the area shall
be grubbed to a minimum depth of six (6) inches below existing grade to
remove grass, roots, and other organic material.

7.3.1.3 Low hanging branches and unsound or unsightly branches on trees or
shrubs designated to remain shall be removed as directed by the
Engineer. Tree limbs and branches shall be trimmed to provide
twenty (20) feet vertical clearance over the entire right-of-way. All
trimming shall be done by skilled workers in accordance with good tree
surgery practices, and cut or scarred surfaces of trees or shrubs to remain
shall be treated with an approved asphalt base paint prepared especially
for tree surgery.

7.3.1.4 Within embankment areas, all depressions resulting from grubbing
operations shall be backfilled with suitable material and left uniform. All
depressions in excavation areas below subgrade elevation shall be
backfilled with suitable material and compacted in accordance with the
provisions of Section 8, Excavation, Embankments, & Subgrade Prep.

7.3.2 Removal of Structures and Obstructions.

7.3.2.1 The Contractor shall raze, remove, and dispose of all buildings,
foundations, bridges, drainage structures, curbs, curbs and gutters,
pavements, sidewalks, and other obstructions not covered under Section
7.3.1 except those for which other provisions have been made. Demolition
of buildings shall be done in accordance with all applicable sections of the
Shelby County Building Code.

7.3.2.2 Structures and obstructions shall be removed to a depth of not less than
one (1) foot below natural ground except that within construction limits
removal shall be to a depth of not less than two (2) feet below subgrade
elevation. Basement floors shall be broken up to prevent holding of water
and bridges and drainage structures shall be removed or broken up in a
manner to prevent voids below subgrade elevation, and the cavities left
shall be filled to the level of the surrounding ground and compacted in
accordance with the provisions of Section 8, Excavation, Embankments, &
Subgrade Prep. With the approval of the Engineer, sewer and drainage
pipes and structures may be abandoned in place and filled with sand or
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grout. Any blasting or other operations necessary for the removal of an
existing structure or obstruction which may damage new work shall be
completed prior to placing the new work. Where property line adjustments
are required by the work, existing fencing shall be removed from the
original property lines, replaced with in-kind fencing along the new property
lines, and tied back to the old fence.

7.3.2.3 When specified on the Plans or Right-of-Way Agreement or so directed by
the engineer, all fences removed for construction purposes shall be
replaced with salvaged existing materials or with acceptable in-kind new
materials to enclose the original enclosed area as nearly as possible and tie
back to the old fence.

7.3.2.4 When specified on the Plans, trees, hedges, shrubs, flowers, or other growth
shall be replaced or substituted for in-kind as nearly as possible to its
original position, and growth established at the completion of the contract.

7.3.25 All pavements, base courses, sidewalks, curbs, gutters, and other
improvements designated for removal shall be removed and the material
disposed.

7.3.2.6 When so designated on the plans or in the Contract Documents, all
salvageable pipe, frames and grates, manhole rims and covers, pre-cast
manhole sections, shall become the property of the City. Salvageable items
shall be carefully removed and every precaution taken to avoid damage.
These salvaged items shall be taken to the Public Services Complex at
7700 southern Avenue or other designated storage locations as directed by
the City of Germantown. When no designation regarding ownership of
salvageable items is made, then the items shall become the property of the
Contractor and he shall have full responsibility for protecting and removing
the items from the site.

7.3.3 Disposal of Debris. All material from clearing and grubbing or removal of
structures and obstructions except salvaged items shall be disposed of off the
Project site and it shall be the Contractor's responsibility to secure any permits
necessary for the disposal.
7.4 Measurement.
7.4.1 Clearing, Grubbing and Removal of Structures and Obstructions: This item
will be paid for on a lump sum basis and no measurement will be made.
7.4.2 Removal of Concrete Sidewalk: This item will be measured by the square yard
in place at time of removal.
7.4.3 Removal of Asphalt Pavement: This item will be measured by the square yard
in place at time of removal.
7.4.4 Removal of Concrete Pavement: This item will be measured by the square
yard in place at time of removal.
7.45 Removal of Concrete Curb and Gutter: This item will be measured by linear
foot measured along the face of curb at time of removal.
7.4.6 Removal of Guardrail: This item will be paid for by linear foot at time of
removal.
7-6 City of Germantown Standard Specifications

February 2023




Section 7: Clearing, Grubbing, Removal of Structures

7.5 Payment.

75.1

7.5.2

753

75.4

7.5.5

7.5.6

Clearing, Grubbing and Removal of Structures and Obstructions: Payment
will be made for the work, completed and accepted by the Engineer, at the contract
lump sum price, which price shall be full compensation for clearing and grubbing
vegetation; removal and disposal of vegetation, debris, structures, and
obstructions; backfiling of depressions below subgrade elevation; protection of
trees to remain; restoration of fences, trees, hedges, shrubs, flowers, or other
growth as required; and moving salvageable materials to designated storage
locations in accordance with the stipulations and provisions of the contract.

Removal of Concrete Sidewalk: Payment will be for the work, completed and
accepted, by the Engineer at the contract unit price per square yard, which
price shall be full compensation for sidewalk removal and disposal; removal
of reinforcement, minor structures such as pull boxes, meter boxes, sign
posts, backfiling of depressions below subgrade elevation; protection of
trees to remain; restoration of fences, trees, hedges, shrubs, flowers or other
growth as required; and moving of salvageable materials to designated
storage locations.

Removal of Asphalt Pavement: Payment will be made for the work, completed
and accepted, by the Engineer at the contract unit price per square yard, which
price shall be full compensation for asphalt pavement removal and disposal,
removal of minor structures or frames, pavement base material and
backfilling of depressions below subgrade elevation; protection of manholes,
inlets, meters, pull boxes to remain; and moving of salvageable material to
designated storage locations.

Removal of Concrete Pavement: Payment will be for the work, completed
and accepted, by the Engineer at the contract unit price per square yard, which
price shall be full compensation for concrete pavement removal and
disposal; removal of reinforcement, minor structures such as pull boxes,
meter boxes, sign posts, backfilling of depressions below subgrade
elevation; protection of trees to remain; restoration of fences, trees, hedges,
shrubs, flowers or other growth as required; and moving of salvageable
materials to designated storage locations.

Removal of Concrete Curb and Gutter: Payment will be for the work,
completed and accepted, by the Engineer at the contract unit price per
linear foot, which price shall be full compensation for concrete curb and
gutter removal and disposal.

Removal of Guardrail: Payment will be for the work, completed and accepted,
by the Engineer at the contract unit price per linear foot, which price shall be
full compensation for guardrail removal and disposal.
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Excavation, Embankments & Subgrade Prep:

Table of Contents

o0 o 1= 2SR Section 8.1

=T [UT] o]0 01= o1 AP O PP P PP PTPPP Section 8.2

CONSLrUCLION REQUITEMENTS ...oiiiiiiiiie ittt et e et e e et e e et e e e e annees Section 8.3

IMBASUTIEIMIEINT ... s Section 8.4

PAYIMEBNT. . e e e e e e e et Section 8.5
City of Germantown Standard Specifications 8-3

February 2023




Section 8: Excavation, Embankments & Subgrade Prep

This Page Intentionally Left Blank

8-4 City of Germantown Standard Specifications

February 2023




Section 8: Excavation, Embankments & Subqgrade Prep

8.1

8.2

8.3

Scope: This work consists of excavating; building controlled embankments; disposal of
unsuitable material from roadbed excavations and beneath embankment areas;
construction and removal of temporary detours ordered by the Engineer; sloping, shaping and
dressing of all slopes; and the construction and preparation of the graded roadbed to receive
the construction of a base or pavement. Excavation shall consist of the removal of all
material shown on the Plans in cut sections or necessary undercutting as ordered by the
Engineer. Embankment work shall consist of constructing roadway or street embankments
including preparation of the areas upon which they are to be constructed by the placing and
compacting of material in holes, pits, and other depressions within the embankment area, all
in conformity with the lines, grades, and typical cross-sections shown on the Plans. Only
approved materials shall be wused in the construction of embankments. Subgrade
preparation shall consist of the final grading of the roadbed in both cuts and fills to the
density specified, including gravel backfill, gravel stabilization, or cement stabilization when
ordered by the Engineer.

Equipment: All equipment necessary for the satisfactory performance of excavation,
hauling, and embankment construction shall be on the project and approved by the Engineer
before the work will be permitted to begin. Compaction shall be accomplished by any type
of compacting equipment that will produce the required result, except equipment for final
subgrade compaction shall include pneumatic tire rollers with a minimum contact pressure of
eighty-five (85) pounds per square inch and a minimum single wheel load of four-thousand
five-hundred (4,500) pounds. Each roller shall be a wobble-wheel type in which the rear set of
wheels will not track the forward set and will be centered between the wheels of the forward
set. The roller shall be capable of forward and backward propulsion on any grade
encountered, and the Contractor shall furnish to the Engineer charts or tabulations of the
contact areas and pressures for the full range of tire loadings for each type of compactor tire
to be used.

Construction Requirements:

8.3.1 General. Prior to beginning excavation, embankment, and subgrade operations, all
necessary clearing and grubbing and removal of structures and obstructions shall
have been completed in the area in accordance with Specification Section 7,
Clearing Grubbing and Removal of Structures. The removal of unsuitable material
and/or undercutting ordered by the Engineer will not be considered contract items
and these two operations will be included in either excavation (unclassified) or
embankment (unclassified) respectively. If there is insufficient suitable material from
excavation on the project, it shall be the Contractor's responsibility to obtain the
additional material off the project to complete embankments according to the lines,
grades, and cross-sections on the Plans. Unsuitable material above subgrade or
from undercutting in cuts shall be disposed of as directed by the Engineer at no
additional cost to the City. Any imbalance of material quantities caused by these
operations or change in actual shrinkage factor shall be the Contractor's
responsibility. The Engineer's decision on the suitability of material or the need for
undercutting shall be final. If approved by the Engineer, gravel for undercut backfill
or stabilization and Portland cement for stabilization will be used and paid for as
separate items in the contract. The Contractor shall provide for proper drainage of
the project area to protect from ponding and erosion.

8.3.2 Excavation.

8.3.2.1 Excavation (unclassified) shall consist of the removal of all suitable or
unsuitable material in cut sections to the lines, grades, and cross-sections
shown on the Plans. All slopes, ditches and berms shall be neatly trimmed to
the lines given. Excavation beyond given lines or to correct slides,
regardless of the location, will be at the Contractor's expense, and the
suitability of the material from slides for embankment construction will be
determined by the Engineer. In the event the Contractor does have to obtain
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8.3.3

8.3.4

8.3.2.2

material from off the project, he shall notify the Engineer sufficiently in
advance so that the material to be used can be tested for suitability as
embankment material.

Surplus excavated material, if determined to be suitable by the Engineer,
may be used to widen embankments or to flatten slopes or may be deposited
in such other places and for such other purposes on the right-of-way as the
Engineer may approve. No payment to the Contractor shall be made for the
placement of surplus excavated material. Materials unsuitable for
construction of embankment or use as backfill shall be removed to off-site
waste disposal areas. The Contractor shall secure waste disposal areas
and dispose of surplus and unsuitable materials in such areas. It is the
Contractor's responsibility to obtain written permission from the owners of all
property(s) to be used for waste disposal areas prior to removal of material to
disposal sites. The Contractor shall dispose of all materials on the sites to
the satisfaction of the property owner(s).

Undercutting. This work shall consist of the removal and disposal of unsatisfactory
materials below grade in cut sections or in areas upon which embankments are to be
constructed. Areas to be undercut may be designated on the Plans if sufficient information
is available. However, the Engineer may increase, decrease, or change such areas to be
undercut if conditions dictate as construction progresses. Undercut areas shall be
backfilled with suitable material from excavation quantities, gravel backfill, or material
stabilized with gravel or Portland cement as ordered by the Engineer.

Embankments.

8.3.4.1

8.3.4.2

8.3.4.3

This work shall consist of constructing roadway or street embankments
including the preparation of the area upon which they are to be constructed, the
placing and compacting of approved materials where unsuitable material has
been removed, and the placing and compacting of embankment material in
holes, pits, and other depressions not filled in accordance with Section 7,
Clearing Grubbing and Removal of Structures. All work shall be in accordance
with these Specifications and in conformity with the lines, grades, and cross-
sections shown on the Plans. Only approved materials shall be used in the
construction of embankments, which material shall come from excavation on the
project or from approved sources furnished by the Contractor.

Any area upon which an embankment is to be constructed shall be plowed or
scarified, all cleavage planes destroyed, and the area rolled thoroughly with a
sheep’s-foot roller before embankment construction is begun in the area. An
area upon which an embankment is to be constructed having a slope steeper
than three-to-one (3:1) shall be benched with steps of not less than eight (8)
inches rise before any embankment materials are placed thereon. Benching shall
be of sufficient width to permit the operation of placing and compacting
equipment. Each successive benching cut shall begin at the intersection of the
original ground line and the vertical side of the previous cut. Material thus cut
out shall be re-compacted along with new material at the Contractor's expense.

Embankment construction will not be permitted within fifty (50) feet of any
structure or proposed structure until such structure is cured sufficiently to permit
embankment formation against it. This requirement will be waived when an
embankment or portion thereof is to form the foundation of a structure or part
thereof. Embankment to be placed on both sides of a concrete wall, manhole,
or box type structure shall be so constructed that the embankment is always
approximately the same elevation on both sides of the structure. Embankments
on only one side of abutments, wing-walls, or piers shall not be constructed until
the superstructure is in place or final concrete design strength has been
obtained.
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8.3.5

8.3.4.4

8.3.45

8.3.4.6

8.3.4.7

8.3.4.8

Where embankment is to be constructed across ground that will not support
earth moving equipment, the fill shall be started with a uniformly distributed
layer of thickness not greater than necessary to support the hauling equipment
while placing subsequent layers. In the construction of such a lift the density
requirement will be waived but the moisture content of the material used shall
not exceed the optimum moisture content for that material. Maximum thickness
and minimum density requirements will apply to all succeeding layers of
embankment construction. Each succeeding layer of embankment is to be
constructed with a compacted thickness not to exceed six (6) inches and shall
be approved before material for the next succeeding layer is placed.

Embankments shall be so constructed that adequate surface drainage will be
provided at all times. Roadway embankment materials shall be placed in
horizontal layers not to exceed a depth which will produce a six (6) inch
compacted layer. Each layer shall be compacted for the entire embankment
width to a density not less than ninety-five (95%) percent of maximum density
as determined in accordance with the standard specification of compaction and
density of soils, AASHTO T99. The moisture content of the embankment material
shall be controlled in such a way that the material will be compacted with a
moisture content ranging from two (2%) percent below to two (2%) percent
above the optimum moisture content as determined from the above mentioned
test and approved by the Engineer. If the moisture content of the material in the
embankment prior to compaction is greater than two (2%) percent above the
optimum moisture content, the material shall be aerated by disking, harrowing,
plowing, or other means approved by the Engineer, who shall be the sole judge as
to when the required density has been obtained. For each layer of embankment
material, the Contractor shall disk sufficiently to break down oversize clods,
thoroughly mix any different materials, secure correct moisture content, ensure
uniform density, and obtain proper compaction. Rolling with compacting
equipment shall start longitudinally at the sides and proceed toward the center,
overlapping on successive trips by at least one-half of the width of the tamping
roller. Tamping equipment shall be operated at a speed of no more than three
(3) miles per hour.

The Contractor shall be responsible until final acceptance for the stability of all
embankments and shall replace at his own expense any portion which, in the
opinion of the Engineer, has become displaced or damaged due to carelessness,
negligence, or by rainfall and weathering.

The slopes of all embankments, ditches, channels, and such other
appurtenances as may be indicated on the Plans shall be shaped and trimmed
to the lines, grades, and cross-sections shown or as directed by the Engineer.
This work shall also include the satisfactory shaping of spoil banks, waste
deposits, and any other areas deemed necessary by the Engineer to prepare
the project for final inspection and acceptance.

Water for dust control when ordered by the Engineer, whether to comply with
local Air Pollution Ordinances, safety, or good construction practices, shall be
readily available along with adequate distribution equipment.

Subgrade Preparation.

8.3.5.1

8.3.5.2

Work shall consist of the preparation of the roadbed to receive the construction
of a base or pavement, curb and gutter, driveways, or sidewalks thereon.

Subgrade preparation in fill sections shall consist of the compaction of the top
six (6) inches below subgrade elevation in paved areas only to a density of
ninety-eight (98%) percent as determined in accordance with the standard
specification of compaction and density of soils as defined in Section 8.3.4.
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8.3.5.3 Areas in cut sections where required density cannot be obtained may be
undercut and backfilled with suitable excavation material, stabilized with gravel or
Portland cement, or undercut and backfilled with gravel as directed by the
Engineer, who shall be the sole judge as to the method to be used. Special
attention shall be given to areas such as utility trenches and manhole backfill
areas. Payment will be made only for the gravel or Portland cement used, and no
additional compensation will be paid the Contractor for the work.

8.3.5.4 The Contractor shall be held responsible for the stability and proper
maintenance of subgrade acceptable to the Engineer, and no additional
compensation shall be paid to the Contractor to restore any subgrade after
preliminary acceptance. The Contractor shall also take all precautions necessary
to protect the acceptable subgrade from damage, and hauling over the finished
subgrade shall be limited to that which is essential for construction purposes.

8.3.5.5 Just prior to the installation of cement stabilized soil base and also prior to the
installation of asphaltic base material on the finished subgrade, the Contractor
shall conduct a proof-rolling of the subgrade. The proof-rolling shall be
conducted in the presence of a certified soil-test technician. A three (3) axle
straight dump truck with a single front axle and two (2) tandem rear axles
capable of carrying a minimum cargo weight of forty-four thousand (44,000)
pounds (22 tons) shall be used. The truck shall be fully loaded (min. 22 tons).
Any area of the subgrade observed to yield under the wheels of the proof-roll
vehicle shall be repaired and re-stabilized before any base material is placed
upon it. The repairs and re-stabilization of the subgrade shall be at the
Contractor's expense.

8.4 Measurement:

8.4.1

8.4.2

8.4.3

8.4.4

8.4.5

General: It is the intent of these Specifications to pay only for quantities of Excavation
and Embankment as shown on the Plans or Proposal, and it shall be the Contractors
responsibility to ensure that excavation materials are suitable for embankment
construction.

Excavation: Excavation will be computed by the cubic yard and only in cut sections of
the project. No measurement will be made for material from off the project required for
the satisfactory completion of the project. Measurements will be made for excavation
material in its original position by cross-sections and the average-end-area method.
Original cross-sections and final cross-sections will be taken from the sections shown on
the Plans. Excavation volumes so measured will not include an allowance for removal of
material from the Contractor's stripping operation. No measurement will be made for
excavation outside the project construction limits shown on the Plans; the removal of
slides; nor for undercutting which may be required. Undercut excavation will not be
measured. The cost of undercutting will be included in the price of gravel backfill,
Portland cement for stabilization of backfill material, or of earth backfill material.

Embankment: Embankment construction will be computed by the cubic yard in place,
compacted and ready for acceptance. Measurements for computations will be made by
cross-sections and the average-end-area method. Original cross-sections and final
cross-sections will be taken from sections shown on the Plans. Earth embankment
required to backfill undercut areas will be measured by the cubic yard in place compacted
and shaped to original ground line in fill sections or to subgrade elevation in cut sections.

Gravel for Undercut or Subgrade Stabilization: Gravel for undercut backfill or
subgrade stabilization in cut sections will be measured by the ton.

Portland Cement for Undercut Backfill or Subgrade Stabilization: Portland cement
for stabilization of subgrade or backfill materials will be measured by the pound.

8-8

City of Germantown Standard Specifications
February 2023




Section 8: Excavation, Embankments & Subqgrade Prep

8.5

Payment:

8.5.1

8.5.2

8.5.3

8.5.4

8.5.5

General: Subgrade preparation is not considered a pay item, and no work involved
shall be paid for directly except gravel and/or Portland cement as defined in Sections
8.5.4 and 8.5.5 below. It is the Contractor's responsibility to ensure that adequate
acceptable material is available to complete the project, and variations in shrinkage
factors, undercut quantities, or unsuitable material quantities will not relieve him
from that responsibility.

Excavation: Payment will be made at the contract unit price per cubic yard in its
original position in cut sections which price will be full compensation for the
excavation and hauling of acceptable materials to designated embankment areas
and the disposal of excess or unacceptable materials off the project or as directed
by the Engineer. No payment will be made for material excavated off-site and hauled
to the project to complete the work, which material will be paid for under
embankment.

Embankment: Payment will be made at the contract unit price per cubic yard in its
final position, in place, compacted, and accepted by the Engineer, which price shall be
full compensation for the preparation of the area, furnishing, depositing and compacting
the material, and the shaping and trimming of the embankments to the lines, grades,
and cross-sections shown on the Plans.

Gravel for Undercut or Subgrade Stabilization: Gravel for undercut backfill or
subgrade stabilization in cut sections will be paid for at the contract unit price per ton,
which price shall be full compensation for the excavation, placing and/or mixing
gravel with in-place material, compaction, and dressing to plan elevation as directed
by the Engineer, complete in place.

Portland Cement for Undercut Backfill or Subgrade Stabilization: Portland cement
for subgrade stabilization in cut sections or as backfill stabilization for undercut areas
will be paid for at the contract unit price per pound in place, which price shall be full
compensation for furnishing and placing cement, processing, compaction, and
dressing to plan elevation as directed by the Engineer, complete in place.
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Section 9: Graded Aggregate Base Course

9.1

Scope: This work shall consist of furnishing and placing one or more courses of graded

aggregate on a prepared subgrade in accordance with these Specifications and in
conformity with the lines, grades, thickness, and typical cross-sections shown on the Plans or
as directed by the Engineer.

9.2

Materials and Equipment:

Aggregates for Graded Aggregate Base Course shall be

crushed stone or crushed or uncrushed gravel together with such material as manufactured
sand or other fine materials naturally contained or added thereto as needed to conform with
one of the three gradations shown in the table below, as specified.

Grading Table for Graded Aggregate Base Course

Total Percent by Dry Weight, Passing Each Sieve (U.S. Standard)

Sieve Size

2»y2n

2" 12" 17 6" No. 40

100%

95-100% - -

35-65% 10-30%

Passing

100% 95-100% - 40-65% 10-30%

- 100% 90-100% 45-65% 10-35%

9.2.1

9.2.2

* Clay content will be determined by the Hydrometer Test - AASHTO T88.
Clay content up to 15 percent may be used with the approval of the Engineer.

Materials: Mineral aggregate for graded aggregate base course shall consist of

hard durable particles or fragments of crushed stone or gravel and other finely
divided mineral matter. Individual materials shall meet the requirements specified
hereinafter.

9211

9.2.1.2

9.2.13

Crushed stone shall be free of silt and clay. The coarse aggregate portion
of the stone shall have a percentage of wear of not more than fifty (50), and
when subjected to five (5) alternations of the sodium sulfate soundness
test, the weighted percentage of loss shall not exceed fifteen (15).

Gravel shall be screened and all oversize material may be crushed and
fed uniformly back over the screen. The coarse aggregate portion
(retained on the No. 4 sieve) shall have a percentage of wear of not more
than fifty (50), and when subjected to five (5) alternations of the sodium
sulfate soundness test, the weighted percentage of loss shall not exceed
fifteen (15). The portion of the material passing the No. 40 sieve shall be
non-plastic or shall have a liquid limit of not more than thirty (30) and a
plasticity index of not more than eight (8).

If fine aggregate, coarse aggregate, or binder, in addition to that present in
the base material, is needed in order to meet the gradation or density
requirements or for satisfactory bonding of the material, it shall be
uniformly blended with the base course material at the mixing plant by a
mechanical feeder to maintain a uniform flow on the belt to the mixer.
Blending of materials on the stockpiles or in the pits by bulldozer,
clamshell, dragline, or similar equipment will not be permitted. The
composite gradation of aggregate shall be the grading specified.

Equipment: All equipment necessary for the satisfactory performance of this

construction shall be on the Project and approved before work will be permitted
to begin. If mixing is required, an approved stationary twin shaft pugmill or a
mechanical mixer (for road mixing) shall be included. Pneumatic-tire rollers as
described in Standard Specification Section 8.2, Excavation, Embankments &
Subgrade Prep.
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9.3

Construction Requirements:

9.3.1

9.3.2

9.3.3

9.3.4

General. After the subgrade has been completed as specified in Specification
Section 8, aggregate shall be spread in one or more layers for one or more lane
widths as directed by the Engineer. It shall not be laid on a subgrade that is
frozen or contains frost. Hauling over material already placed will not be
permitted until it has been spread, mixed, shaped, and compacted.

Mixing. If mixing of two or more materials is required, one of the following types
of mixing operations may be used. If the required compacted depth of the base
course exceeds six (6) inches, the base shall be constructed in two or more layers
of approximate equal thickness, unless vibrating or other methods are approved.
Types of special compacting equipment MUST be used. In such cases, the
compacted depth of a single layer of base course may be increased to eight (8)
inches upon approval by the Engineer.

9.3.2.1 Stationary Plant Method. The base course material shall be mixed in
an approved stationary mixing plant. Water shall be added during the
mixing operation in the amount necessary to provide a moisture content
satisfactory for compaction.

9.3.2.2 Road Mix Method (Mechanical Mixer). After the material for the base
course has been placed by an aggregate spreader or windrow-sizing
device, the material shall be mixed by means of an approved mechanical
mixer (for road mixing). Water shall be added during mixing in the
amount necessary to provide a moisture content satisfactory for
compaction.

9.3.2.3 Road Mix Method (Motor-Grader). After the material has been
thoroughly mixed, it shall be spread while at the required optimum
moisture content by means of approved motor graders.

Manhole and Water Valve Adjustments. Drainage and sanitary sewer
manholes and water valves owned by the City shall be adjusted and set at final
grade by the Contractor as necessary for compliance with the Plans.
Adjustments of City owned manholes shall be as described in Standard
Specification Section 22, Manhole Adjustment. Manholes, valve boxes, and other
utility structures not owned by the City, but within the right-of-way of the Project
shall be adjusted as necessary by the owner of such facilities. The Contractor
shall be responsible for notifying other owners of any required adjustments and
for the accomplishment of that work by the owner of such facilities according to
the project schedule.

Shaping and Compaction.

9.3.4.1 Except where mechanical aggregate spreading equipment is used to place
the base material, final shaping of each layer prior to compaction shall
be accomplished by motor grader. In the event that mechanical
spreading equipment fails to shape the base material properly, final
shaping shall be done by motor grader or other approved means.

9.3.4.2 Immediately following spreading and final shaping, each successive
layer shall be compacted with pneumatic-tire rollers described under
Specification Section 8.2, Excavation, Embankments & Subgrade Prep.
Equipment and any other types of compacting equipment provided the
required density and the required degree of uniformity and smoothness
are attained. Compaction shall progress gradually from the edges of the
base to the center, parallel with the centerline of the road, and shall
continue until the base layer has been compacted to its full width. Where
lifts of shoulder materials are placed to confine the base material, the
initial pass of the compacting equipment shall overlap the shoulder to a
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width of not less than twelve (12) inches. Along curbs, headers, and
walls, and at all places not accessible to the roller, the material shall be
compacted with hand operated vibrating equipment to the required
density.

9.3.4.3 Compaction of each layer shall continue until an average dry density of
not less than one-hundred (100%) percent of theoretical density based upon
eighty-three (83%) percent of a solid volume has been achieved.
Further, no individual test shall be less than ninety-seven (97%) of
theoretical density. The density determination will be based on the bulk
specific gravity, AASHTO T84 and T85 and the dry weight of the
aggregate. The compaction of each layer shall be approved before
material for the next successive layer is placed. Placing and
compacting areas shall be kept separate.

9.3.4.4 The surface of each layer shall be so constructed that the aggregates
become firmly keyed and a uniform texture produced and shall be
maintained in that condition until covered by the following stage of
construction or until final acceptance of the project. Any irregularities that
develop shall be corrected by loosening the material at those places and
adding or removing material, as required.

9.3.4.5 Approved distributors shall be used to apply water uniformly over the base
materials during compaction in sufficient quantity for proper compaction.
Softening of the underlying subgrade resulting from use of excess water is
to be avoided.

9.3.5 Maintenance. After construction of the base has been completed satisfactorily,
it shall be maintained, under traffic if required, smooth and uniform until covered
by the following stage of construction or until the project has been completed
and accepted.

9.3.6 Thickness Requirements. The thickness of the completed base shall be in
conformity with the thickness shown on the Plans. The thickness shall be
measured at such frequency as established by the Engineer by means of test
holes or other approved methods.

9.3.7 Surface Requirements. The surface of the finished base shall conform to
the lines, grades and cross-sections shown on the Plans or established by the
Engineer and shall have a satisfactorily smooth riding quality.

9.4 Measurement:

9.4.1 General. Subgrade preparation for the for the placing of base courses will be
considered a part of the work for providing Graded Aggregate Base course except
where gravel for backfill or subgrade stabilization or cement for backfill or subgrade
stabilization is required. In such cases, payment will be made in accordance with
payment Specification Section 8.5.4 or 8.5.5.

9.4.2 Graded Aggregate Base Course. Measurement will be by the square yard,
compacted in palace at specified thickness.

9.5 Payment: The accepted quantities for Graded Aggregate Base Course will be paid for
at the contract unit price per square yard for the specified thickness, which price will be
full compensation for furnishing, mixing, spreading, and compacting the aggregate,
complete in place.
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14.1

14.2

Scope: This work shall consist of all types of excavation, special protection, protection of
existing utilities, backfilling, and grading for all types of drainage facilities including such
labor, material and equipment, and all other items as may be necessary to complete
the earthwork as shown on the Plans, stipulated in the Contract Documents, or directed by

the Engineer.
Materials and Equipment:

14.2.1 Lumber.

suitable for such purposes or as specified in the Contract Documents.

14.2.2
shown in the table below:

Lumber to be used for bracing trenches may be any species

Pit Run gravel. Pit run gravel shall consist of one of the three (3) gradations

Total Percent by Dry Weight,
Passing Each Sieve (U.S. Standard)

Sieve Size

2»y2u

13"

1—y2n

1!5

3/8"

No. 40

Clay *

Passing

100%

95-100%

35-65%

10-30%

1-12%

100%

95-100%

40-65%

10-30%

1-12%

100%

90-100%

45-65%

10-35%

2-12%

* Clay content will be determined by the Hydrometer Test-AASHTO T88.

14.2.3

1424

143
1431

Clay content up to 15 percent may be used with the approval of the Engineer.

14.2.2.1 That portion passing the No. 40 sieve will be known as the binder. The
binder aggregate will consist of hard durable particles of limestone or
sound siliceous material. Shale aggregate or pipe clay binder will not be
acceptable. The percent of silt will not exceed the percent of clay by
more than twenty-five (25) percent. If the binder material is insufficient to
bond the aggregate a satisfactory binding material may be incorporated,
as approved by the Engineer, so that the resultant mixture will comply
with these Specifications. The mixing will be done uniformly, and
blending of material on stockpiles or in the pits by bulldozers, clamshells,
draglines, or similar equipment will not be permitted

Backfill Material. Material for backfill shall be fine compactable soil selected
from site excavation if approved by the Engineer as being suitable. Additional
material needed shall be obtained from borrow excavation. Select backfill
materials will be specified on plans as necessary.

Equipment. All equipment necessary for the satisfactory performance of this
work shall be on the project and approved before work will be permitted to
begin.

Construction Requirements:

General. All excavation performed under this Section including trench
excavation, structure excavation, and channel excavation but excluding
undercut excavation will be considered unclassified excavation regardless of
the nature of the material and objects excavated and will not be measured or
paid for separately except as specifically noted herein. Pavement removal and
replacement shall be accomplished as specified in Standard Details for
Typical Repair of Utility Cuts in Pavement.
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14.3.2

14.3.3

1434

Undercut Excavation. Undercut excavation shall consist of removing and
disposing of soft, spongy earth, mulch, mud, unconsolidated fill, organic
matter, and any other unsatisfactory materials below the grade established on
the Plans for storm drains, structures, and channels where determined
necessary by the Engineer. No undercut excavation shall be performed
without prior authorization of the Engineer in writing. The limits of undercut
excavation will be determined by the Engineer, who will be present during the
undercut operations. Undercut areas shall be backfilled with suitable materials
as specified on the plans to the grade established on the Plans. The backfill
shall be placed in six (6) inch maximum lifts and compacted by use of
appropriate mechanical compaction equipment.

Unauthorized Excavation Below Subgrade or Outside of Limits. All
unauthorized excavation carried beyond or below the lines and grades given by
the Plans or Contract Documents, together with the removal of such excess
excavated materials, and the cost of refilling the space of such over digging or
unauthorized excavation, shall be at the Contractors expense. The excess
space between the undisturbed bottom and sides of the excavation and
subgrade limits shown on the Plans for storm drain pipe shall be refilled with
suitable material and compacted per Section 14.3.2 unless otherwise
directed by the Engineer. The excess space between the undisturbed bottom
of the excavation and subgrade elevations shown on the Plans for box
culverts and concrete channel lining shall be refilled with suitable material and
compacted per Section 14.3.2. The unauthorized excavation outside of side
excavation limits shall be backfilled with select material unless otherwise
directed by the Engineer. The backfill shall be compacted in accordance with
Section 14.3.2 of these Specifications.

Change in Excavation Location or Grade. If the Engineer orders in writing
that the location or grade of a proposed drainage facility be changed from that
shown on the Plans, the following provisions will apply.

14.3.4.11f the change is made before excavation work has begun and the
facility being constructed is covered in the Proposal Sheet(s) by pay
items with appropriate depth classifications (pipes, manholes, and
similar items), the appropriate pay item will apply to the new depth
measurements along the changed center line. If the changed location
or grade introduces a new depth classification not included in the
Proposal Sheet(s), a Change Order will be prepared in accordance
with these Specifications. If the facility being constructed is not
covered in the Proposal Sheet(s) by pay items with depths
classifications (box culverts, concrete channel lining, unlined channel,
inlets, junction structures, etc.) and if the average depth of excavation
per linear foot at the changed location or grade is within ten (10%)
percent of the original Plan quantity, there will be no change in the unit
price for this work and no additional compensation (or reduced
compensation) will be allowed for the change. If the average depth of
excavation per linear foot at the changed location is more than ten
(10%) percent above or below original Plan quantities, a new unit
price for the actual excavation depth will be established. For purposes
of comparing changed quantities to Plan quantities, a one (1) foot
wide strip will be assumed from natural ground line to invert along
both the revised and original locations; quantities will then be
calculated for the one (1) foot wide strip along both conditions and
then divided by the proper lengths.
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14.3.4.21f the change is made after excavation has already begun on the
original Plan location, the procedures described above will apply to
payment for work along the changed location. If abandonment of an
existing excavation or a portion of an existing excavation is required
due to a change by the Engineer, the Contractor will be compensated
for the backfiling and restoration of the abandoned excavation.
Backfilling and restoration of the abandoned excavation will be
accomplished in accordance with the appropriate section of these
Specifications.

14.3.4.3Filling a portion of existing excavation to meet changed grades will be
accomplished in accordance with Section 14.3.2 of these
Specifications.

14.3.4.41f a change in location and/or grade is authorized in writing by the
Engineer at the written request of the Contractor; whether before or
after excavation work has begun; the Contractor will not receive any
additional compensation whatsoever for the changed work even
though lengths and/or depth of excavation may be greater than
original Plan quantities. Backfilling and restoration of abandoned
excavation work will be accomplished totally at the Contractor's
expense. If changes requested by the Contractor result in reduced
lengths and/or depth of excavation, the revised quantities using
Proposal unit prices or Change Orders as appropriate will be used to
develop payment.

14.3.5 Disposition of Excavated Material. Excavated materials suitable for backfill
shall be stored no closer than two (2) feet from the edge of the excavation to
allow free passage of the Engineer and permit the Engineer to perform his
work in an expeditious and safe manner. Excavated material shall not
obstruct crosswalks, sidewalks, street intersections, nor interfere unreasonably
with travel on streets by occupants of adjoining property. Gutters or other
surface drainage facilities shall not be obstructed. When clear access to fire
hydrants, mail boxes, sewer and conduit manholes, and similar utility or
municipal service facilities is required, the Contractor must provide such
access. Excavated material intended for backfill shall be stored in such a
manner as to minimize loss of excavated material due to erosion. All materials
excavated, disturbed, damaged, or removed by the Contractor and not to be
used for refilling trenches, channels, or structure excavations or to be used in
restoration of subsurface or surface facilities or conditions, shall be removed
from the site and disposed of by the Contractor, unless otherwise directed.
The City reserves the right to retain excess excavation material and direct the
Contractor to deliver it to a site specified by the Engineer at the Contractor's
expense. If the Contractor proposes to store or place such excess excavated
material upon any property, written consent of the property owner or owners
must be secured in advance and a certified copy thereof be filed with the
Engineer. No surplus or excess materials shall be deposited in any stream
channel nor in any place where preconstruction surface drainage would be
changed, without written permission of the Engineer.

14.3.6 Control of Storm-water. The Contractor shall keep all excavations free of
water. He shall provide all dams, flumes, channels, sumps, or other works
necessary to keep the excavation entirely clear of water and shall provide and
operate pumps or other suitable equipment of adequate capacity for dewatering
the excavations. He shall avoid producing mud in the trench or channel bottom
by his operations. If necessary or so ordered by the Engineer, the Contractor
shall place pit run gravel at his own expense to maintain a firm, dry excavation
bottom and base. Pipe bedding, laying, jointing, and the placing of concrete or
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14.3.7

14.3.8

masonry shall be done in a water free trench or excavation, which shall be kept
clear of water until pipe joints, concrete and masonry have set and are resistant to
water damage. The water shall be disposed of at the contractor's expense. All
gutters, pipes, drains, conduits, culverts, catch basins, inlets, ditches, creeks, and
other storm water facilities shall be kept in operation, or their flows shall be
satisfactorily diverted and provided for during construction. Any facilities disturbed
during construction shall be restored to the satisfaction of the Engineer.

Excavation Around Obstructions. The Contractor shall perform all excavation
by hand where excavation by machinery would endanger trees, structures or
utilities which otherwise might be saved by the use of hand excavation. The
Contractor shall cautiously excavate test holes to locate the limits of underground
obstructions anticipated within the excavation. When a water pipe, gas pipe,
sewer, or similar utility comes within the limits of the trench, such facilities shall be
properly supported.

Trench Excavation. All trenches shall be open cut unless otherwise shown on
the Plans. Tunneling, boring, or jacking will be allowed only on permission of the
Engineer, unless otherwise shown on the Plans, and complete record thereof
shall be kept in the Contractor's project diary.

The Contractor shall be responsible for prosecuting the work in accordance with
the grades and lines shown on the Plans or as directed by the Engineer.
Trenches may be excavated by machinery to a depth that will not disturb the
finished subgrade. The remaining material shall be hand excavated so that the
pipe may be laid on a firm, undisturbed subgrade.

No more than two-hundred (200) feet of trench shall be opened at any time in
advance of the completed storm drain, nor shall more than one-hundred (100) feet
be left unfilled except by written permission from the Engineer. In special cases
the Engineer may limit the distance to which the trench may be opened by
notifying the Contractor in writing.

The width of trenches below a level one (1) foot above the outside top of pipe
shall be such as to leave not less than six (6) inches on each side of the
outside of the pipe for all sizes up to and including fifteen (15) inch diameter
pipe. Maximum trench width dimension for these pipe sizes shall be thirty-six
(36) inches. For eighteen (18) inch diameter pipe, the width of trenches
below a level one (1) foot above the outside top of pipes shall be such as to
allow not less than six (6) inches on each side of the pipe, with a maximum
trench width of forty-two (42) inches. For pipe sizes over eighteen (18) inches,
the width of trenches below a level one (1) foot above the outside top of the
pipe shall be such as to allow not less than twelve (12) nor more than fifteen
(15) inches on each side of the outside top of the pipe. If the trench width at or
below that level one (1) foot above the outside top of pipe exceeds the widths
specified, provision shall be made for the additional load upon the pipe at the
Contractors expense. For pipes other than circular, trench widths shall be
adjusted to provide for the additional pipe width along the horizontal axis.

The sides of the trench below a level one (1) foot above the outside top of
pipe shall be as nearly vertical as possible. The bottom of the trench shall be
carefully graded, formed, and aligned according to the Plans and to the
satisfaction of the Engineer before storm drains are laid thereon. The bottom
of the trench shall be excavated at each joint of bell and spigot pipe to allow
the body of the pipe a uniform contact and support throughout its entire
length. When mortar joints are specified, bell holes shall be excavated at
each joint in the pipe line to provide space underneath the pipe in which to
properly build up mortar joints.
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14.3.9 Excavation for Drainage Structures. The Contractor shall be responsible for
prosecuting the work in accordance with the lines and elevations shown on the
Plans or as directed by the Engineer. The Contractor shall excavate as
required for all structures with foundations carried to firm, undisturbed earth at
the elevation of the underside of the structure.

The outside dimensions of all manholes, inlets, box culverts, channel lining,
and other drainage structure excavations shall be at least twelve (12) inches
greater than the outside of the masonry or concrete work to permit backfilling
around the structure.

Where structures are to be built in street right-of-way or paved areas, the
excavation shall not exceed two (2) feet from the outside of the masonry or
concrete work. In the event that the excavation exceeds this limit, the
Contractor will be required, at his expense, to backfill the entire space around
the structure with suitable material compacted as specified in Section 14.3.17
of these Specifications.

For drainage facilities to be constructed in fill areas, the fill shall first be
placed and compacted in accordance with these Specifications. The
excavation for the drainage facilities shall then commence following the
placement of fill.

14.3.10 Unlined Channel Excavation. The Contractor shall be responsible for
prosecuting the work in accordance with the grades and lines shown on the
Plans or as directed by the Engineer. The sides and bottom of the channel shall
be excavated and shaped so as to conform with the cross sections shown on the
Plans or as directed by the Engineer

14.3.11 Treacherous Ground. When running sand, quicksand, or other treacherous
ground is encountered, the work shall be carried on with the utmost vigor and shall
be prosecuted day and night should the Engineer so direct.

14.3.12 Sheeting and Shoring. The Contractor shall furnish, place, and maintain such
sheeting and shoring as may be required to support the sides of any excavation
to prevent earth movement that could endanger the work or workmen; or to
prevent any earth movement which might in any way delay the work, change the
required width of the excavation, or endanger adjacent pavement, utilities,
sewers, buildings, or other structures above or below the ground surface; or to
contain the construction within a specified area such as an easement or street
right-of-way. The Contractor shall place this sheeting and shoring for such
protective purposes without the Engineer's instructions.

During the extraction of sheeting, care shall be exercised to prevent damage due
to settlement or movement of new drainage facilities. The sheeted trench width,
as measured between those faces of the sheeting in contact with the earth trench
wall, shall not exceed the maximum width of trench specified in Section 14.3.8
below an elevation one (1) foot above the top of the pipe. Walers and struts shall
be designed and installed to present no obstructions to proper placement of the
pipe, bedding, cradle or encasement, nor shall they interfere with the satisfactory
laying and jointing of the pipe.

Sheeting, bracing, and shoring shall be withdrawn and removed as the backfilling
is being done, except where and to such extent as the Engineer shall order that
sheeting, bracing, and shoring be left in place, or where the Engineer will permit
the same to be left in place at the Contractor's request The Contractor shall cut
off any such sheeting at least two (2) feet below the surface and shall remove the
cutoff material from the excavation.
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All sheeting, bracing, and shoring which is not left in place under the foregoing
provisions shall be removed in a manner which will not endanger the
completed work or the structures, utilities, sewers, or property whether public
or private. The Contractor shall exercise care to prevent the opening of voids
during the extraction process.

Steel drag shields or trench boxes may be used in lieu of sheeting, shoring,
and bracing unless the Engineer directs otherwise.

14.3.13 Excess Width of Trench. If the Contractor is permitted to use equipment

that results in wider trenches than hereinbefore specified, concrete cradle or
additional concrete cradle shall be used around pipe if required to resist the
additional load caused by the extra width. The dimensions of this cradle will
be specified by the Engineer, and no extra compensation will be allowed for
the additional material or work.

14.3.14 Wellpoints. The Contractor shall use wellpoints, sump pumps, or any other

method of dewatering as required to lower the water table below the bottom
of the excavation. He shall make a request to the Engineer and receive
approval of the use of special dewatering equipment other than well points or
sump pumps. Dewatering operations are considered incidental to the work
and no additional compensation shall be made to the Contractor.

14.3.15 Underpinning. When excavations require underpinning of existing structures,

the Contractor shall submit shop drawings of underpinning details to the
Engineer prior to commencement of excavation below the foundation of the
structure. Review of underpinning details by the Engineer shall not relieve the
Contractor of his responsibility for protection of the structure and its contents.

14.3.16 Existing Utilities.

14.3.16.1 Location: The plans indicate the available records of location
of existing structures and facilities, both above and below the ground,
but the City assumes no responsibility for the accuracy or
completeness of this information. Utility service connections are not
shown on the Plans, but can be encountered at any location on the
Project. If it is necessary to adjust or relocate any utility, it shall be the
Contractor's responsibility to coordinate the work with the appropriate
utility. Any cost or delays incurred by the Contractor in this activity
shall be incidental and no additional compensation will be made.

14.3.16.2 Protection: If the construction of the storm drains, structures, or
channel requires the removal and replacement or protection of any
overhead wires or poles, the Contractor shall make satisfactory
arrangements for such work with the owner or owners of such wires and
poles and no additional payment will be made by the City.

The Contractor shall protect any sewer or utility within the limits of the
construction. The Contractor shall proceed with caution in any
excavation and shall use every means to determine the exact location of
underground structures, pipe lines, conduits, and similar obstructions
prior to excavation in the vicinity thereof. The City will not be responsible
for the cost of protection or repair or replacement of any structure, pipe
line, conduit, service connection, or similar facility above and below
ground which may be broken or otherwise damaged by the Contractor's
operations. All water and gas pipes and other conduits adjacent to or
crossing the excavation shall be properly supported and protected by the
Contractor.
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14.3.16.3 Service Connections: Sewer and utility services between mains
and buildings shall be maintained and adjusted as necessary by the
Contractor so as to provide as nearly a Continuous operation as
reasonably can be expected. This shall be accomplished in any way that
the Contractor may desire, provided that the individual service not be
inoperative more than two (2) consecutive hours. The occupants shall
be notified by the Contractor at least six (6) hours in advance of such
service interruptions. When a break occurs, the Contractor shall notify the
affected occupant(s) of the probable length of time that the service will be
interrupted.

If existing underground facilities or utilities require removal and
replacement for the prosecution of this work, all replacements of such
underground construction or parts thereof shall be made with new
materials conforming to the requirements of these Specifications or, if not
specified, as approved by the Engineer.

The removal and replacement of sewer services to accommodate new
construction shall be the Contractor's responsibility from the sewer main to
a point where the new grade and existing grade can be matched.
Payment will be made in accordance with Section 14.5.4 of these
Specifications.

The Contractor shall be responsible for any damage to the service as a
result of his operations. The City does not guarantee the number, size,
condition, nor length of adjustment necessary to bring a service to a new
grade.

14.3.17 Backfilling. Bedding for drainage facilities shall be constructed. in

accordance with the following specifications for the various type facilities:

Storm Drain Pipe Installation — Section 15
Drainage Manholes, Inlets & Structures — Section 16

After drainage facilities have been bedded and installed in accordance with
appropriate specifications and upon permission of the Engineer, the backfill may
be placed. No trash will be allowed to accumulate in the space to be backfilled.
Particular care shall be taken to avoid allowing wood to be included in the backfill,
other than sheeting and shoring that has been approved to be left in place.

The Contractor shall at all times be responsible for the condition of the trenches
and filled areas. He shall maintain frequent inspection of same and at any time
before the final acceptance of the work by the City the trenches or filled areas
settle and sunken places appear, he shall be required to refill these sunken
places with suitable material as soon as they are discovered. All trenches shall
be barricaded and caution lighted at all times for the protection of the public.

Backfilling shall be accomplished as soon as practicable after underground work
is completed and inspected. Backfilling operations shall proceed in an orderly
fashion following as closely behind construction operations as practical.

All backfill shall be placed in uniform horizontal layers. "Ramping," that is pushing
backfill material down a ramp into excavated areas, will not be permitted unless
authorized in writing by the Engineer.

City of Germantown Standard Specifications 14-11

February 2023




Section 14: Earthwork Drainage Facilities

14.3.18 Backfilling in Street Right-of-Way and Improved Property.

14.3.18.1 Backfill Material within Pavement Areas: Backfill in
excavations through pavement in street right-of-way or wherever
prevention of backfill settlement is considered essential such as
driveways and paved parking areas on private property, and where the
plans require or the Engineer orders, shall be installed in controlled lifts
after the pipe has been bedded from the top of the pipe to finished
subgrade elevation. The lifts have to be controlled so that the maximum
compacted thickness is six (6) inches. Each layer shall be compacted to
not less than ninety-five (95%) percent of maximum standard density as
determined in accordance with AASHTO T99. The moisture content of the
compacted material must be plus or minus two (+2%) percent of optimum.
No layer of material shall be added to the trench until the preceding layer
has been tested and found satisfactory. The Contractor shall ensure that
a field technician is present at all times when trenches are being
backfilled to perform and record the results of the required tests. Pea
gravel, sand or similar granular materials approximately uniform in size
and without bonding properties shall not be used. At the Contractor’s
option, he may choose to use either size No. 57 or No. 67 limestone
aggregate backfill. No additional compensation will be made if the
Contractor chooses to use the aggregate backfill.

14.3.18.2 Backfill Material Outside of Pavement Areas: Backfill in
excavations outside of pavement in street right f-way or outside of public
right-of-way shall be made with select, job-excavated earth from the top
level of the bedding material or foundation to the subgrade elevation in
paved area, or to within | inch of the surface in areas to be sodded, or to
the surface in all other areas. Nongranular, job-excavated material shall
be free from debris, organic matter, perishable compressible materials,
and shall contain no stones or lumps or rock fragments larger than six (6)
inches in dimension, nor be in such amount that will interfere with the
consolidating properties of the fill material. Care shall be taken that stones
and lumps are kept separated and well distributed, and that all voids are
completely filled with fine materials. The upper three (3) feet of backfill
in sodded or planted areas shall be free of such rocks or lumps larger
than one (1) inch in diameter.

14.3.18.3 Placement and Compaction.

14.3.18.3.1 Storm Drain Trenches: As soon as the pipe has been
bedded, laid, jointed, and inspected by the Engineer,
backfilling shall continue in the following manner. Backfill
shall be placed by hand in six (6) inch loose layers above the
bedding and tamped with heavy tampers or pneumatic
tampers, special care being taken not to damage the pipe or
joints, to a point two (2) feet above the outside top of the pipe.
From this point to the subgrade elevation of the pavement, or
to the bottom of the sod, or to the original ground surface in
all other areas, suitable backfill shall be placed in twelve (12)
inch loose layers and compacted to ninety-five (95%) percent
of maximum density at plus or minus two (£2) percent of
optimum moisture content as determined by Laboratory
Standard Proctor Test (AASHTO T99).

14.3.18.3.2 Structure and Box Culvert Excavations: As soon as
the masonry or concrete work has set sufficiently to
withstand compaction, and the Engineer has inspected it,
suitable backfill shall be placed in six (6) inch loose layers
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concurrently and uniformly on all sides and compacted with
heavy tampers or pneumatic tampers to ninety-five (95%)
percent of maximum density at plus or minus two (*2%)
percent of optimum moisture content as determined by
Laboratory Standard Proctor Test (AASHTO T 99).
Suitable backfill shall be placed in this manner
concurrently on all sides from the foundation of the
structure or culvert to the subgrade elevation of the
pavement, or to the bottom of the sod or to the original
ground surface in all other areas.

14.3.18.3.3 Concrete Channel Lining Excavations: As soon as
concrete work has set sufficiently to withstand backfilling
and has been inspected by the Engineer, select backfill
material shall be placed by methods other than ramping
and compacted by jetting or flooding from the foundation
of the channel lining to three (3) inches above the top of
the wall. Backfill will be rounded slightly adjacent to the
top of wall to an elevation | inch above the top of the wall
to assure positive surface drainage over the top of the
wall. Backfill operations shall be coordinated with
placement of the weep hole drainage system behind the
channel lining wall. Special care shall be exercised during
backfilling operations to prevent settlement behind
channel lining walls.

14.3.19 Backfilling in Open Areas and Unimproved Property.

14.3.19.1 Backfill Material: Backfill for storm drain pipe excavations in
open areas and unimproved property shall be made with select earth
material from the top level of the bedding material or foundation to the
surface. Backfilling for structures, box culverts and concrete channel
lining excavations in open areas and unimproved property shall be
performed in accordance with Section 14.3.18 of these
Specifications. Nongranular, job-excavated material to be used for
backfill shall be free from debris, organic matter and perishable
compressible materials, and shall contain no stones or lumps or rock
fragments larger than six (6) inches in dimension or in such amount
that will interfere with the consolidating properties of the fill material.
Stones and lumps shall be kept separated and well distributed, and all
voids shall be completely filled with fine materials.

14.3.19.2 Placement of Backfill: Backfill procedures specified for
improved areas shall apply from the trench bottom to a point two (2)
feet above the outside of the pipe. From this point to slightly above
the surrounding surface elevation, suitable backfill may be placed by
bulldozer or other mechanical means.

14.3.20 Drainage Facilities Placed on Fill.

14.3.20.1 Suitable Material: Fill material placed in areas over which
drainage facilities will be constructed shall be select earth material
from the elevation of suitable subgrade to the bottom elevation for
bedding or foundation of the drainage facility.

14.3.20.2 Placement and Compaction: If drainage facilites are
constructed on filled areas, the fill material shall be placed in 6 inch
loose layers and compacted to ninety-five (95%) percent of maximum
density at plus or minus two (x2%) percent of optimum moisture
content as determined by Laboratory Standard Proctor Test
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(AASHTO T99) up to a point at least two (2) feet above the outside top of
the pipe or to the foundation of manholes, inlets, special structures,
box culverts, concrete channel lining and concrete ditch paving. If
compaction standards for storm drain pipe exceed that of the adjoining
fill, the width of compaction for the storm drain shall be not less than
the outside diameter of pipe plus ten (10) feet. If compaction
standards for the manhole, inlets, special structure, box culverts,
concrete channel lining and concrete ditch paving exceed that of
adjoining fill, the limits of compaction for the facility shall be not less
than five (5) feet outside of the facility base slab.

14.3.21 Final Grading. Final grading around and above drainage facilities shall be

shaped to the slope of adjacent undisturbed ground. Sufficient grading
operations shall be performed to provide natural surface drainage from
adjacent properties into drainage facilities. Slopes should not be steeper than
three-to-one (3:1) on adjoining properties unless otherwise specified on the
plans.

Grading above the top of concrete channel lining walls shall be accomplished
in accordance with proposed cross sections supplied by the City at the
preconstruction conference or as directed by the Engineer. Grading shall
provide adequate drainage over the top of channel walls. Side slopes shall
be graded to provide a minimum slope of one-half (%2) inch per foot beginning
three (3) inches above the top of channel walls. Side slopes shall be rounded
off near the channel wall to an elevation of one (1) inch above the top of wall.
The addition of sod will provide a final side slope elevation two (2) inches
above the top of wall.

14.4 Measurement:

144.1

14.4.2

14.4.3

14.4.4

14.4.5

14.4.6

Undercut Backfill. Undercut backfill will be measured by the cubic yard of
suitable material upon prior authorization by the Engineer.

Sheeting and Shoring Directed to Remain in Place. Sheeting and shoring
directed to remain in place will be measured by the one-thousand (1,000) board
feet, in place prior to being cut off below grade. Sheeting and shoring placed
and removed by the Contractor will not be measured for payment.

Pavement Backfill. Pit run gravel or other suitable materials used for backfill
under pavements or other areas indicated on the Plans or required by these
Specifications will not be measured for payment, but will be considered as a
subsidiary obligation of the Contractor under other Pay Items of the Contract.

Unlined Channel. Unlined channel will be measured per linear foot along the
center line for various channel cross sections, complete in place.

Sewer Service Connection Removal and Replacement. Sewer service
connection removal and replacement for construction of drainage facilities
shall be measured per each, complete in place. Sewer service connections
damage by the Contractor, which do not require removal and replacement for
construction of drainage facilities, will not be measured for payment.

General. All work for excavation, blasting, drainage of trench and
dewatering, backfilling of excavation, compaction, grading, protection of
existing utilities, water service connection adjustments, disposal of excess
materials, and all other similar items included in this section of the
Specifications but not covered by a Pay Item herein will be considered as a
subsidiary obligation of the Contractor under other Pay Items of the Contract.
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14.5

14.4.7

Compaction Testing. Compaction tests for backfill of all trenches within the
right-of-way shall be required. Tests will be paid for by the Contractor and
performed by a qualified testing agency.

Payment:

1451

14.5.2

14.5.3

1454

Undercut Backfill. Accepted quantities of undercut backfill will be paid for a
the contract unit price per cubic yard of backfill material furnished and placed,
which price will be full compensation for undercut excavation, special
protection, protection of existing utilities, and backfilling to bottom of facility
subgrade elevations, complete in place.

Sheeting and Shoring Directed to Remain in Place. Accepted quantities of
sheeting and shoring directed by the Engineer to remain in place will be paid
for at the contract unit price per one-thousand (1,000) board feet in place prior
to being cut off below grade, which will be full compensation for material only.
The cost of placing sheeting and shoring to remain in place shall be incidental
to the work. No payment will be made for sheeting and shoring placed and
removed by the Contractor.

Unlined Channel. Accepted quantities of unlined channel will be paid for at
the contract unit price per linear foot for various channel cross sections, which
price will be full compensation for excavation, removal, and disposal of
excavated material and grading, complete in place.

Sewer Service Connection Removal and Replacement. Accepted quantities
of sanitary sewer building connections removed and replaced will be paid for at
the contract unit price per each connection which price will be full compensation
for excavation, removal of old connection line and appurtenances, materials
and construction of new connection, joining to existing connection line, and
backfilling, complete in place.
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Concrete Channel Lining & Concrete Ditch Paving:
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17.1  Scope: This work shall consist of the construction of reinforced concrete channel lining,

plain concrete ditch paving and reinforced concrete ditch paving of the dimensions, details,
and sections presented in the Plans, stipulated in the Contract Documents, or directed by the
Engineer. The construction shall be accomplished in accordance with these Specifications,
in conformity with the lines, grades, details, and cross-sections shown on the Plans, and
directions furnished by the Engineer. The work shall include furnishing all labor, material,

and equipment required to successfully complete the work.

17.2  Materials and Equipment: The Contractor will furnish and maintain in good condition all
equipment and facilities as required for the proper execution and inspection of the Work. All
equipment and facilities will be on site and approved by the Engineer before work will be

permitted to begin.

17.21

17.2.2

17.2.3

17.24

17.25

New Material. All material furnished by the Contractor will be new, high quality
and free from defects. All materials shall be subject to sampling, testing, and
approval or rejection by the Engineer. Used materials in acceptable condition
may be used for trench bracing, forms, falsework, and similar uses. Material
not conforming to the requirements of the Specifications will be considered
defective and will be removed immediately from the site.

Qualifications of Manufacturers. The source or supply for each material to be
supplied by the Contractor shall be subject to approval by the Engineer before
orders are placed. Products shall be the industry standard product of a
manufacturer of established good reputation in the industry and
manufactured to meet the specified design requirements of the material being
supplied.

Material Inspection and Testing.

17.2.3.1 Representative samples of material intended for incorporation in the
work will be submitted for examination when so specified or requested.
All material to be used in the work will be sampled, inspected, and tested
by current ASTM specifications, or other standard specifications. The
Contractor will furnish the Engineer with three (3) copies of certified
reports from a reputable testing laboratory showing the results of the
tests carried out on representative samples of material to be used on the
Project. The performance or cost of all testing is the responsibility of the
Contractor.

17.2.3.2 The Contractor will notify the Engineer before any deliveries of material
and shall make whatever provisions are necessary to aid the Engineer in
the inspection and culling of the material before installation.

17.2.3.3 All materials not conforming to the requirements of these Specifications
shall be considered as defective and rejected for use and shall be
removed from the site of the work.

Storage. The Contractor will provide and maintain storage facilities and exercise
such measures to maintain the specified quality and fithess of material to be
incorporated in the work.

Concrete. Concrete shall be Class A, 3500 psi ready mix type conforming to
ASTM Specification C94 and composed of Portland cement, sand and washed
course limestone aggregate all conforming to applicable ASTM specifications,
Unless noted otherwise on the plans, or as directed by the Engineer.

17.2.5.1 Concrete components shall be mixed with clean water, free of oil, acid,
alkali inorganic matter and supplied by an approved ready mix plant.

17.2.5.2 The design mix shall be a ready mix plant’s standard for the specified
strength, as established and tested by an approved laboratory in
accordance with applicable ASTM standard specifications.
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17.2.6

17.2.7

17.2.8

17.2.5.3 If so requested, submit a copy of the laboratory test reports of the
proposed concrete mix and material to the City Engineer for approval
prior to using the proposed concrete.

17.2.5.4 Concrete used for construction and installation of concrete channel
lining and ditch paving shall be Class A. All Portland cement, coarse
aggregate, fine aggregate, water, air entraining agents and chemical
admixtures; their proportioning, mixing, and delivery shall be as
specified in Specification Section 23, Portland Cement Concrete.

Steel Reinforcement. Deformed steel reinforcing bar shall conform to ASTM
A615 for Grade 40 or Grade 60 and shall be of the grades, sizes, and
dimensions shown on the plans. Reinforcing bars will be installed at the
designated spacings and locations shown on the plans or as directed by the
Engineer. Welded wire fabric conforming to ASTM A185 shall have a
minimum vyield strength of sixty-five (65,000) psi and fabric conforming to
ASTM A497 shall have a minimum yield strength of seventy (70,000) psi and
shall be of the size, design, and weight and at the locations shown on the plans
or as directed by the Engineer.

Filter Cloth and Fasteners. Unless noted otherwise on the plans, or as
directed by the Engineer, the filter cloth material and fasteners for weep-hole
drainage system shall conform to applicable ASTM specifications.

Washed Gravel. Washed gravel for weep hole drainage system shall be
crushed stone or washed gravel meeting the quality requirements of ASTM D692
and one of the following grading requirements:

Amounts Finer than Each Sieve-Size

Total Percent by Dry Weight for Square Opening Sieves (U.S. Standard)

Sieve Size 1% 1" $Z8 s % No. 4 No. 8 No. 16
100% 95-100% - 25-60% - 0-10% 0-5% -
- 100% 90-100% 20-55% 0-15% 0-5% - -
Passing - - 100% 90-100% 40-70% 0-15% 0-5% -
- - 100% 90-100% 40-75% 5-25% 0-10% 0-5%
- - - 100% 85-100% 10-30% 0-10% 0-5%
17.2.9 Weep-Hole Drain Pipe. Perforated and non-perforated tubing and fittings for
weep-hole drainage system shall be of the diameter specified on the Design
Standards or as directed by the Engineer and of only one pipe material for the
entire job: Perforated and non-perforated polyethylene corrugated tubing and
fittings shall meet the requirements of AASHTO M252 and M294.
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17.3  Construction Requirements:

17.3.1 Concrete Channel Lining. The requirements for concrete form-work,

falsework, reinforcement, placing concrete, removal of forms and falsework,
removal of defective concrete, and curing and protection of concrete as
defined in Standard Specification Section 3, Concrete Structures, of these
Specifications shall apply to the construction of concrete channel lining except
as modified in this section of the Specifications. Concrete materials,
proportioning, mixing, and delivery shall conform to Standard Specification
Section 23, Portland Cement Concrete. The subgrade shall be carefully
shaped to the channel section shown on the Plans and compacted to provide a
firm foundation in conformance with Standard Specification Section 14,
Earthwork Drainage Facilities.

17.3.1.1 Weep-Hole Drainage System: The weep-hole drainage system
shall be constructed as shown on the Design Standards, or as
directed by the Engineer. Weep-holes when shown on the Plans
shall be constructed along the culvert walls at the locations and intervals
shown on the Design Standard or as directed by the Engineer. Weep-
holes shall be constructed of four (4) inch diameter tubing. Weep-hole
tubing shall be cut off smoothly and flush with the interior surface of the
culvert wall.

The weep-hole drainage system when shown on the Plans or Design
Standards shall consist of a four (4) inch diameter perforated drain tubing
surrounded by a continuous gravel drain, and wrapped in filter cloth. A
weep-hole drain shall be constructed along the entire length of both
culvert walls as shown on the Design Standard or as directed by the
Engineer. The perforated drain pipe shall be connected to a weep hole at
no greater than thirty (30) foot intervals.

The weep-hole drain shall be at the grade shown on the Plans but shall
not be less than zero-point-four (0.40%) percent. The filter cloth shall be
placed with the long dimension parallel to the centerline of the culvert
and shall be laid loosely without wrinkles or creases. The filter cloth shall
be installed in such a manner that all splice joints perpendicular to the
culvert are provided with a minimum overlap of three (3) feet. The cloth
shall be placed such that the upstream strip overlaps the downstream
strip.

The cloth shall be protected at all times during construction from
contamination by surface runoff, and any cloth so contaminated shall
be removed and replaced with uncontaminated cloth at the
Contractor's expense. Any damage to the cloth during its installation
shall be replaced by the Contractor at his own expense. Gravel overlaying
the cloth shall not be dropped on the cloth from a height greater than
three (3) feet.

After the filter cloth has been properly placed, a layer of washed gravel
shall be spread on the bottom of the drain and brought to a uniform grade
at the flow-line elevation of the drainpipe. Care shall be taken during the
gravel placement operation as well as the pipe installation to prevent
damage to the filter cloth. To repair a torn, punctured, or otherwise
damaged section, a piece of filter cloth is cut large enough to cover
the damaged area and overlap all around the damaged area a minimum of
twelve (12) inches and sewn to the cloth.

Perforated pipe shall be laid with the flow sector and perforations at the
bottom. The under-drain pipe shall be connected to the weep hole by
means of a split tee of the same material as the pipe.
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After the pipe has been laid and inspected, the backfilling shall be
carefully done so that the pipe will not become displaced. The backfilling
around the pipe shall be with the washed gravel specified. Unless
otherwise designated on the Plans, the gravel backfill shall be a minimum
of four (4) inches on each side of the pipe and twelve (12) inches over
the pipe. The overlap of the filter cloth closure at the top of the drain
system shall be at least twelve (12) inches and secured with
mechanical ties.

17.3.1.2 Expansion Joints: Transverse expansion joints shall be provided at
thirty (30) foot intervals. Expansion joints shall be constructed at right
angles to the centerline of the channel, throughout channel bottom
and sidewalls in conformance with Design Standards. Preformed
expansion joint material shall be three-quarters (%) inch thickness
and full depth of slab and walls.

17.3.1.3 Connecting Storm Drains: Existing and new storm drains intercepted
by the channel shall be formed into sidewalls and cut off flush and
smooth with the inside face of the wall so as to not leave an
obstruction along the wall. Channel sidewalls shall be poured
monolithically around pipe sections. Intercepted drains shall be
oriented at right angles to the wall or skewed in the direction of flow.
The steel reinforcement shall be placed around each pipe end as it
intersects the channel wall in accordance with Design Standards.
Existing pipes twelve (12) inches in diameter or smaller intercepted by
the channel shall be extended as required for proper connection at no
additional compensation. Existing pipes larger than twelve (12) inches in
diameter shall be extended as required for proper connection and paid
for at the appropriate price per linear foot for the pipe. Pipe extensions
will be of the same material as the existing pipe except for pipe larger
than twelve (12) inches in diameter which shall be reinforced concrete
pipe unless otherwise directed by the Engineer.

17.3.1.4 Finish: Sidewalls shall be given a Class | ordinary surface finish and
the bottom slab shall be given a Class 3, float finish except for
brushing as defined in Section 3.4.20 of the Standard Specifications.
Sidewalls and slab shall be cured in accordance with Section 3.4.22.

17.3.1.5 Invert: The bottom slab of the channel shall be constructed with a 'V'
shaped invert as shown on the Design Standard.

17.3.1.6 Fence Sleeves: Shall be manufactured three (3) inch diameter sleeves
in accordance with Standard Specification Section 19.3.1, Chain Link
Fence. Fence sleeves shall be provided in the channel walls for fence
posts as shown on the Plans or directed by the Engineer.

17.3.1.7 Concrete Testing: Concrete for structures shall be tested as shown on
the Plans or directed by the Engineer. Concrete test specimens shall be
made and cured in accordance with AASHTO Designation T233. A
minimum of three (3) test cylinders shall be made for each Structure
concrete pour. For each day's pour, no less than three (3) test
cylinders shall be made. The Contractor shall be responsible for
obtaining the services of a testing laboratory to make, handle, cure
and break the test cylinders. To ensure that the cylinders are
representative of the concrete being placed, fresh concrete shall be
sampled in accordance to ASTM C172 (from middle of batch). Each
group of test specimens shall have one cylinder subjected to seven
(7) day compressive strength tests and a second cylinder twenty-eight
(28) day test. Should the value of either of the first two test breaks be
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below the expected values, the third cylinder shall be tested for
compressive strength. Low cylinder breaks may be cause to have the
concrete represented by the test specimens removed and replaced.
At the time the test cylinder specimens are made, the testing
laboratory will check the concrete slump and the air entrained.

With prior consent of the Engineer, the Contractor may prepare field
cylinders. These cylinders may be used as a gauge for early safe
removal of forms where the Contractor requests earlier removal than set
out in the Specifications.

17.3.1.8 Backfilling: Full backfill shall not be placed until representative test
samples of the concrete used in the channel lining attain a compressive
strength of at least three-thousand (3,000) psi. In addition, the concrete
shall have been placed a minimum of five (5) days, not counting days of
twenty-four (24) hours each when the temperature is below forty (40°)
degrees Fahrenheit. Backfill shall be placed by means which insures
proper compaction. Backfill shall be carried up simultaneously behind
the sidewalls to maintain uniform loading. Backfill above filter cloth
closure shall be of suitable nonporous material. Placement and
compaction of the backfill and final cleanup shall be in accordance with
Standard Specifications Section 14, Earthwork Drainage facilities.

17.3.1.9 Access Ramp: Access ramps for maintenance vehicles shall be
constructed at the locations and to the details shown on the Plans.
Location of contraction and expansion joints in channel lining shall be
adjusted to fall outside of the ramp connection area. Longitudinal
channel wall reinforcement shall be bent and tied to ramp wall
reinforcement. Longitudinal ramp bottom reinforcement shall extend into
the channel bottom area a minimum of thirty (30) inches.

17.3.1.10 Channel Transitions: Transitions in wall height and/or channel
width shall be constructed within the limits shown on the Plans or as
directed by the Engineer. The full height of wall or width of channel,
including the transition portion, shall be poured monolithically.
Continuous vertical reinforcement as required in the Plans and Design
Standards for the full wall height constructed shall be placed to insure
structural adequacy for the higher wall segment. The transition from one
wall height to another shall be accomplished with a smooth and uniform
slope on the top of wall.

17.3.2 Concrete Ditch Paving.

17.3.2.1 General: Site preparation work and grading work shall be
performed in accordance with Standard Specification Section 8
(Excavation, Embankments & Subgrade Prep.) and Section 14
(Earthwork Drainage Facilities), respectively. The subgrade shall be
carefully shaped to the trapezoidal section shown on the Plans and
compacted to provide a firm foundation for the concrete.

17.3.2.2 Reinforcement: Ten (10) gauge welded wire fabric (6" x 6") shall be
used in reinforced concrete ditch paving unless otherwise specified
on the Plans or directed by the Engineer. Fabric shall be sufficiently
supported to maintain two (2) inches of clearance between fabric and
bottom surface of concrete ditch paving, for four (4) inch thick ditch
paving, and three (3) inches of clearance for six (6) inch thick ditch
paving.
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17.3.2.3 Joints:

17.3.2.3.1 Contraction Joints. Formed or sawed transverse
contraction joints one-quarter (%) inch wide by one (1)
inch deep will be required at ten (10) foot maximum
intervals.

17.3.2.3.2 Expansion Joints. Transverse expansion joints three-
quarters (%) inch width preformed expansion material full
depth of slab, will be required at thirty (30) foot intervals.

17.3.2.4 Placing and Finishing Concrete: Immediately before placing the
concrete, the subgrade shall be thoroughly wetted, and the forms
given a coating of light oil. The forms shall be thoroughly cleaned and
oiled each time before using.

The concrete shall be placed immediately after mixing; the edges shall
be spaded and the concrete thoroughly consolidated, after which the
surface shall be finished smooth and even by means of a wooden
float. A final finish of a rough uniform texture shall be obtained by
brushing with a fiber brush.

The edges of the paved ditch shall be rounded to a radius of one-half
(*2) inch, and edges along expansion joints shall be finished with an
edging tool with a radius of not over one-quarter (¥4) inch and then all
edging marks removed with a float and brush.

17.3.2.5 Protection and Curing: Immediately after finishing the concrete, it
shall be cured as specified under Standard Specification Section
3.4.23, Concrete Curing. The Contractor shall protect the ditch
paving until final acceptance of the project. Any concrete that is
damaged prior to acceptance shall be repaired by removing and
reconstructing the damaged sections between joints.  Such
reconstruction shall be at the Contractor's expense.

17.3.2.6 Test Specimens: The Contractor shall furnish the concrete, mold
and labor necessary for casting test specimens in the field. The
Engineer will designate the frequency of sampling the fresh concrete.
The method of making and curing these specimens will be in
accordance with AASHTO Designation T23. Test cores shall be drilled
by the Contractor at his expense if required by the Engineer at
locations selected by the Engineer.

17.3.2.7 Backfilling: Immediately after the concrete has set sufficiently and
the forms have been removed, the spaces on each side of the ditch
paving shall be filled with suitable material and thoroughly compacted;
or when sod is specified, it shall be placed as shown on the Plans.
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17.4 Measurement:

1741

17.4.2

17.4.3

17.4.4

Concrete Channel Lining. Concrete channel lining will be measured for
pavement per linear foot measured along the centerline of the channel for the
various wall heights, invert depths, and channel width sections included in the
Contract Documents. Transition sections will be measured and paid for as the
larger of the sections connected. Wingwalls and Concrete Skirts when
required will be measured for payment in conformance with Standard
Specification Section 16.5.7. Fence for concrete channel lining when
required will be measured for payment in conformance with Standard
Specification Section 19.4.1.

Access Ramp. No measurement of the access ramp structure will be made.
Fence gates when required will be measured for payment in conformance
with Standard Specification Section 19.5.1.

Concrete Ditch Paving. Concrete ditch paving will be measured for payment per
square foot for the various thicknesses specified in the Contract Documents.

Reinforced Concrete Ditch Paving. Reinforced concrete ditch paving will be
measured for payment per square foot for the various thicknesses specified in the
Contract Documents.

17.5 Payment:

17.5.1

17.5.2

17.5.3

1754

Concrete Channel Lining. The accepted quantities of concrete channel lining
will be paid for at the contract unit price per linear foot for the various sizes
specified. Their unit price shall be full compensation for excavation, foundation
preparation, bedding, utility protection, materials and materials' testing, formwork,
steel reinforcement, fence post sleeves, drain connections twelve (12) inches in
diameter and smaller, concrete placement, form removal, finishing, curing, weep
hole drainage system, joints, backfilling, and all other incidental labor, material
and equipment necessary to complete the work.

Access Ramp. Access ramp construction will be paid for at the lump sum price
specified in the Contract Documents which price will be full compensation for
excavation, foundation preparation, utility protection, materials and materials'
testing, formwork, steel reinforcement, fence post sleeves, drain connections
twelve (12) inches in diameter and smaller, concrete placement, form removal,
finishing, curing, weep hole drainage system, backfilling, and all other incidental
labor, materials, and equipment necessary to complete the work.

Concrete Ditch Paving. The accepted quantities of concrete ditch paving will be
paid for at the contract unit price per square foot complete in place for the various
thicknesses specified in the Contract Documents. This unit price will be full
compensation for excavation, subgrade preparation, utility protection, forming,
placing concrete, materials and materials' testing, form removal, finishing, curing,
joints, backfilling, and all other incidental labor, material and equipment
necessary to complete the work.

Reinforced Concrete Ditch Paving. The accepted quantities of reinforced
concrete ditch paving will be paid for at the contract unit price per square foot
complete in place for the various thicknesses specified in the Contract
Documents. This unit price will be full compensation for excavation, subgrade
preparation, utility protection, forming, furnishing and placing reinforcement,
placing concrete, materials and materials' testing, form removal, finishing, curing,
joints, backfilling and all other incidental labor, material and equipment necessary
to complete the work.
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Sodding:
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21.2

Scope: This work shall consist of furnishing and placing sod at all locations as presented
in the Plans, stipulated in the Contract Documents, or directed by the Engineer. Ordinarily,
the work will consist of the furnishing and placing of new sod originating from sources
outside the rights-of-way and easement limits. In some cases, however, the work will
include removing sod from areas where the requirements of the project would destroy
existing sod, storing the sod so removed, and resetting it in areas shown on the Plans or
designed by the Engineer. The work shall include furnishing all labor, material, and
equipment required to successfully complete the work.

Materials and Equipment: The Contractor will furnish and maintain in good condition all
equipment and facilities as required for the proper execution and inspection of the Work. All
equipment and facilities will be on site and approved by the Engineer before work will be
permitted to begin.

21.2.1 New Material. All material furnished by the Contractor will be new, high quality
and free from defects. All materials shall be subject to sampling, testing, and
approval or rejection by the Engineer. Material not conforming to the
requirements of the Specifications will be considered defective and will be
removed immediately from the site.

21.2.2 Qualifications of Manufacturers. The source or supply for each material to be
supplied by the Contractor shall be subject to approval by the Engineer before
orders are placed. Products shall be the industry standard product of a
manufacturer of established good reputation in the industry and
manufactured to meet the specified design requirements of the material being
supplied.

21.2.3 Storage. The Contractor will provide and maintain storage facilities and exercise
such measures to maintain the specified quality and fithess of material to be
incorporated in the work.

21.2.4 Sod. New sod shall consist of live, dense, well rooted growth of Bermuda grass,
free from Johnson grass, nut-grass, and other obnoxious grasses or weeds, well
suited for the intended purpose and for the soil in which it is to be planted. All
sod shall be cleanly cut in strips having a reasonably uniform thickness of not less
than two (2) inches and cut in ten (10) to twelve (12) inch squares. The sale or
movement of sod for propagation is controlled by Tennessee Plant Pest Act of
1955, TCA 43-55 et. seq., and the Contractor shall be responsible for obtaining
all inspections, authorizations, and permits which may be required by such law
and the Tennessee Department of Agriculture.

21.2.5 Fertilizer. Manufactured fertilizer shall be a standard commercial fertilizer
containing the specified percentages by weight of nitrogen (N), phosphoric acid
and potash. The fertilizer shall be furnished in standard containers with the
name, weight, and guaranteed analysis of the contents clearly marked. The
containers shall insure proper protection in handling and transporting the
fertilizer. All commercial fertilizer shall comply with local, state, and federal
fertilizer laws. Fertilizer shall be Grade 15-15-15 unless otherwise specified on
the plans or in the Contract Documents.

21.2.6  Ammonium Nitrate. Ammonium nitrate shall be a standard commercial product,
shall conform to the requirements for other commercial fertilizers as specified in
Section 20.2.5, and shall have a minimum of thirty-three and one-half (33%2%)
percent nitrogen.

21.2.7 Agricultural Limestone. Agricultural limestone shall contain not less than
eighty-five (85%) percent of calcium carbonate and magnesium carbonate
combined and shall be crushed so that at least eighty-five (85%) percent will pass
the No. ten (10) mesh sieve and one-hundred (100%) percent will pass the
three-eighths (3%) inch sieve.
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21.3  Construction Requirements:

21.31

21.3.2

21.3.3

21.34

21.35

Weather Limitations. Sod shall be set or reset only when the soil is moist and
favorable to growth. No setting or resetting shall be done between December 1%
and February 1%, unless weather and soil conditions are considered favorable
and permission is granted by the Engineer.

Removing and Storing Sod for Resetting. If specified, sod removed from such
areas as lawns, yards, and lots shall be so cut, handled, and stored that the sod
can be reset in the same locations from which it was removed. No exchange of
sod will be permitted unless approved by the Engineer. Unless reset immediately
after cutting, sod shall be stacked in piles and kept moist until reset. Sod shall be
reset within seven (7) days after removal, unless otherwise specifically permitted
by the Engineer. Reset sod shall show vitality and growth at the time of
acceptance by the City and for the duration of the warranty period.

Sodding. The area to be sodded shall be brought to the grades shown on the
Plans or as directed by the Engineer. The surface of the ground to be sodded
shall be loosened to a depth of not less than one (1) inch with a rake or other
device. Area shall be moistened until saturated for a minimum depth of one inch
and kept moist until the sod is placed. Immediately before placing the sod,
fertilizer and lime shall be applied uniformly to the prepared surface of the
ground. Fertilizer shall be applied at the rate of eight (8) pounds of Quality
Grade 15-15-15, or equivalent per one-thousand (1,000) square feet. Agricultural
limestone shall be applied at the rate of one-hundred (100) pounds per one-
thousand (1,000) square feet.

Sod shall be placed as soon as practical after removal from the point of origin
and shall be kept in a moist condition during the interim. The sod shall be
carefully placed by hand on the prepared ground surface with the edges in close
contact and, as far as possible, in a position to break joints. Each strip of sod
laid shall be fitted and rolled using a roller of sufficient size and weight to fix the
sod into place. Immediately after placing, the sod shall be thoroughly wetted and
rolled with an approved roller or hand tamped, as approved by the Engineer.
Pinning or pegging shall be required on slopes greater than two-to-one
(2:1) to hold the sod in place or in other instances at the direction of the
Engineer.

Maintenance and Repair. The sod shall be watered as frequently as
necessary for a period of two weeks, after which, ammonium nitrate shall be
applied at the rate of three and one-half (3.5) pounds per one-thousand
(1,000) square feet, and the sod given an additional watering.

The Contractor shall not allow any equipment or material placed on any
planted area and shall erect suitable barricades and guards to prevent his
equipment, labor, or the public from traveling on or over any area planted with
sod. Care shall include periodic watering, fertilizing and mowing necessary to
maintain the vitality and appearance of the sod. When mowing is required,
mower blades shall be set at sufficient height to protect the vitality of the
growth. Sodded areas that become eroded, damaged, or fail to successfully
establish a stand of grass, shall be repaired and/or replaced as directed by
the Engineer. All material and labor required to maintain and repair seeded
areas shall be furnished by the Contractor at no cost to the City. Sod must be
living at the time of final acceptance of the project and through the duration of
the warranty period.

Disposal of Surplus Material. All surplus material shall be disposed of off-
site.
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21.4 Measurement:

21.4.1 Sodding. Sod will be measured for payment by the square yard of surface
upon which the sod has been set.

21.5 Payment:

21.5.1 Sodding will be paid for the contract unit price per square yard for the accepted
guantities, which price will be full payment for furnishing, setting, pinning and
pegging, if required, fertilizing, watering, mowing, providing and placing
agricultural limestone, and for the maintenance and repair of the sodded
area.
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Portland Cement Concrete:
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23.1  Scope: This specification covers the classification, materials, proportioning of materials,
equipment, mixing requirements, and testing for Portland cement concrete to be used for
construction of streets, and miscellaneous structures and facilities as defined in the
dimensions, details, and sections presented in the Plans, stipulated in the Contract
Documents, or directed by the Engineer. The construction shall be accomplished in
accordance with these Specifications, in conformity with the lines, grades, details, and
cross-sections shown on the Plans, and directions furnished by the Engineer. The work
shall include furnishing all labor, material, and equipment required to successfully complete
the work.

23.2  Concrete Classification: Unless noted otherwise on the plans, or as directed by the
Engineer, Portland cement concrete used for construction of the various items covered in
the Standard Specifications shall be classified by usage as follows:

23.2.1 Class ‘A’ Concrete. Class A concrete shall be used as specified for such items as
concrete curb, curb and gutter, sidewalks, drainage and sewer structures (other than
box culverts), ditch paving, channel lining of ditches, concrete cradles, encasements,
embankment slope paving, roadway base, pavement and similar uses.

23.2.2 Class ‘P’ Concrete. Class P concrete shall be used for cast-in-place box culverts,
precast structures, precast-prestressed structures, or structural members unless
noted otherwise on the plans, or as directed by the Engineer.

23.2.3 High-Early-Strength Concrete. High-early-strength concrete shall be as specified
in Section 23.6.5.

23.3 Materials:

23.3.1 Portland Cement. Portland cement shall be Type | cement or Type | / Il Cement
conforming to the requirements of AASHTO M85. Type Il ( high-early-strength)
cement conforming to the requirements of AASHTO M85 may also be used.

23.3.2 Fine Aggregate. Fine aggregate shall consist of natural sand, clean and free
from any surface film or coating and graded from fine to coarse. Fine aggregate
shall conform to the requirements of ASTM C33 with the following exceptions
and stipulations:

Deleterious Substances: Max. %
(Shall NOT exceed the following limits) (by weight)
Removed by Decantation 3%
Coal or Lignite 1%
Clay Lumps 1%
Other local deleterious Substances 1%
(such as shale, alkali, mica, coated grains, soft & flaky particles)
Total coal, clay lumps, shale, soft fragments and 50
other local deleterious substances
All fine aggregate shall be free from amounts of organic impurities that would be
detrimental to concrete strength and durability. Aggregate shall be subjected to
the colorimetric test made in the field as follows:
Fill a twelve (12) oz. graduated bottle to the four and on-half (4%2) oz. mark with the
sand to be tested. Add a three (3%) percent solution of sodium hydroxide until the
volume, after shaking, amounts to seven (7) ounces. Shake thoroughly and let
stand for twenty-four (24) hours. The sample shall then show a practically
colorless solution, or at least, a solution not darker than straw color.
City of Germantown Standard Specifications 23-5

February 2023




Section 23: Portland Cement Concrete

Fine aggregate shall be well graded from coarse to fine and, when tested by means
of laboratory sieves, shall conform to the following requirements:

Fine Aggregate
Total Percent by Dry Weight, Passing Each Sieve (U.S. Standard)

Sieve Size

6" No. 4 No. 16 No. 50 No. 100 No. 200

Passing

100% 90-100% 50-90% 10-30% 0-10% 0-3%

23.3.3

Note: Not more than forty-five (45%) percent should be retained between any
two consecutive sieves.

Fine aggregate shall be of such quality that mortar composed one {l) part Portland
cement and three (3) parts fine aggregate, by weight when made into briquettes or
cylinders, shall show a tensile or compressive strength at seven (7) and twenty-
eight {28) days at least equal to the strength of briquettes or cylinders composed
of one {I) part of the same cement and three (3) parts standard Ottawa sand by
weight. The percentage of water used in making the test specimens of cement
and fine aggregate shall be such as to produce a mortar of the same consistency
as that of the Ottawa sand test specimens of standard consistency.

Coarse Aggregate. Coarse aggregate for any class of Portland cement
concrete shall consist of crushed stone or crushed or uncrushed gravel unless
otherwise specified. Coarse aggregate for Class A concrete shall be furnished in
two sizes: Size No. 4 and Size No. 67 as shown hereinafter in Table 23-1,
Coarse Aggregate Gradation Table. The two sizes shall be manufactured, within
the specified limits, to produce Size No. 467 when combined in the proper
proportions at the batching plant. If the supplier provides a proper stockpile to
prevent segregation, then a combined Size No. 467 can be used in lieu of
blending Size No. 4 and Size No. 67. Coarse aggregate for Class P concrete
shall be Size No. 57 or Size No. 67 as may be specified or directed. Only
limestone coarse aggregate shall be used for Class P concrete; gravel coarse
aggregate will not be permitted. Coarse aggregate for concrete curbing placed by
machine extrusion methods shall be Limestone size No. 57 or size No. 67. The
coarse aggregates shall otherwise conform to the requirements of AASHTO M80
and ASTM C33 with the following exceptions and stipulations:

Max. %
(by weight)

Deleterious Substances:
(Shall NOT exceed the following limits)

1.0%
0.25%
1.0%

1.) Coal or Lignite

2.) Clay Lumps

3.) Material passing the No. 200 sieve

4.) Thin or elongated pieces

0,
(length greater than 5 times average thickness) OO

5.) Soft or nondurable Fragments
(Fragments which are structurally weak such as shale, soft-sand limestone,
limonite concretions, gypsum, weathered schist, or cemented gravel)

3.0%

6.) Other local deleterious substances 1.0%
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In the case of crushed aggregate, if all the material finer than the 200 mesh sieve
consists of the dust of fracture essentially free of clay or shale, Item 3 (above),
may be increased to one and one-half (1.5%) percent (Max.).

The sum of the percentages of ltems No. I, 2, 3, 5 and 6 shall not exceed 5.0%.

When the coarse aggregate is subjected to five alternations of the sodium sulfate
soundness test, the weighted percentage of loss shall be not more than nine.

The percentage of wear as determined by ASSHTO T96 shall not exceed 40%.

Table 23-1: Coarse Aggregate Gradation Table

Total Percent by Dry Weight for Square Opening Sieves (U.S. Standard)

Sieve Size

2»

1Ay2u

1ll

3/4"

1/2u

%u

No. 4

No. 8

No. 4 Rock

100%

90-100%

20-55%

0-15%

0-5%

No. 467 Rock

100%

95-100%

35-70%

10-30%

0-5%

No. 57 Rock

100%

95-100%

25-60%

0-10%

0-5%

No. 67 Rock

100%

90-100%

20-55%

0-10%

0-5%

23.3.4

23.3.5

23.3.6

Water. The water used in mixing concrete shall be clean, free from oil, acid,
strong alkalis, organic or vegetable matter.

Air-Entraining Admixtures. Air-Entraining Admixtures shall conform to the
requirements of AASHTO M154, except that the tests for bleeding, bond
strength and volume change will not be required. The Contractor shall furnish
test data from a recognized laboratory showing that the air-entraining admixture
proposed for use conforms to the requirements of these Specifications. A
recognized laboratory is defined as one of the following: A State
Transportation Department Laboratory; a Federal Highway Administration
Laboratory; or other laboratories which are approved by the City.

Chemical Additives. For Portland cement concrete mixtures, these additives
shall conform to the requirements of AASHTO M194 covering the following
five types:

Type A Water Reducing Admixtures

Type B Retarding Admixtures

Type C Accelerating Admixtures

Type D Water Reducing and Retarding Admixtures

Type E Water Reducing and Accelerating Admixtures

Additionally, admixtures for increasing the flowable characteristics of concrete
(super plasticizers — high range water reducing) may be used, subject to the
approval of the Engineer for each class and intended use of the concrete. Such
admixtures shall meet the applicable requirements of AASTM C494. The use of a
plasticizer shall not change the maximum water requirements for the approved
design mix. When approved for use, the admixture shall be introduced into the
mix in the manner and quantities recommended by the manufacturer.
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23.4

23.3.7

23.3.8

Additives listed in Items A through E above and super plasticizers may only be used
with the written approval of the Engineer. Before any admixture is approved, the
manufacturer of the admixture or the Contractor shall furnish the City
documentary evidence that the material proposed for use has been tested in
accordance with the methods of test specified in AASHTO M194 (or ASTM C494
for super plasticizers) and meets the requirements of that Specification.
Documentary evidence for all additives shall be the results of tests conducted by a
testing laboratory inspected at regular intervals by the National Bureau of
Standards. The City may require a notarized certification from the manufacturer
of any additives used stating that the material is identical with that originally
approved and has in no way been changed or altered. Even though additives
have been approved by the City, the Contractor shall be responsible for the
successful use of the additives. No reduction in the cement content of the
concrete as designed without chemical additives will be made when additives are
permitted.

Calcium chloride additives will NOT be permitted.

Curing Materials. Curing materials shall be as specified in the various
Sections of the Standard Specifications, Contract Documents and as
specified below:

23.3.7.1 Water: Water used in curing Portland cement concrete shall be free
from any substance which may be injurious to concrete when applied on
the surface as a curing agent.

23.3.7.2 Burlap: Burlap shall conform to AASHTO M182, Class 3 or Class 4. If
Class 1 or Class 2 burlap is permitted, at least two layers shall be used.

23.3.7.3 Liquid Membrane-Forming Compounds: These compounds shall
conform to AASHTO M148. Where applied texture finish is specified, a
Type 1-D, Class 8, membrane which is compatible with the texture finish
shall be used. Type 2 (white pigmented) membrane shall be used in all
other applications, unless otherwise specified.

23.3.7.4 White Polyethylene Sheeting: Unless noted on the plans or directed
by the Engineer, This material shall conform to AASHTO M171.

Fly Ash. Class C or Class F Fly Ash conforming to the requirements of
AASHTO M295 may be used as a replacement for Portland cement if
approved in writing by the Engineer. The maximum amount of cement being
replaced by fly ash shall not exceed twenty (20%) percent.

Equipment: Equipment and tools necessary for handling materials and performing all
parts of the Work shall be subject to the approval of the Engineer. The equipment
shall be at the job site sufficiently ahead of the start of construction operations to be
examined thoroughly and approved. The equipment and organization shall be of
sufficient capacity to accomplish the maximum continuous concrete placement, as
governed by the construction joints shown on the Plans and Design Standards or as
directed by the Engineer.

23.4.1

Batching Plant and Equipment. The batching plant shall include bins,
weighing hoppers, and scales. If cement is used in bulk, a bin, hopper, and
separate scale for cement shall be included. The Contractor shall provide
adequate means for cement cutoff checks. The weighing hoppers shall be
properly sealed and vented to preclude dusting during operation. The bulk
cement storage bin or hopper shall be provided with adequate means for
sampling the cement in storage.
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23.4.1.1 Bins and Hoppers: Bins with adequate separate compartments for
fine aggregates, each size of coarse aggregate, and cement shall be
provided in the batching plant. Each compartment shall discharge
efficiently and freely into the weighing hopper. Means of control shall
be provided so that as the quantity desired in the weighing hopper is
being approached, the material may be added slowly and shut off with
precision. A port or other opening shall be provided for removing an
overload of any one of the several materials from the hopper. Weighing
hoppers shall be constructed so as to eliminate accumulations of tare
materials and to discharge fully without jarring the scales. Partitions
between compartments, both in bins and in hoppers, shall be ample to
prevent spilling under any working conditions.

23.4.1.2 Scales: The scales for weighing aggregates and cement shall be of
either the beam type or the spring-less-dial type. They shall be accurate
within one-half (0.5%) percent throughout the range of use. The value of
the minimum graduation on the scale for weighing cement shall not be
greater than five (5) pounds. The value of the minimum graduation on the
scale for weighing amounts of aggregates up to ten-thousand (10,000)
pounds or more shall be not greater than zero-point-one ( 0.1%) percent
of the nominal capacity of the scales but shall not exceed fifty (50)
pounds.

Scales shall be tested no less than once monthly by a certified scale
testing company. Testing shall meet the requirements of applicable
County Ordinances and State law. The Contractor shall have available
not less than ten (10) standard fifty (50) pound weights meeting the
requirements of the U.S. Bureau of Standards for calibrating and testing
weighing equipment. The person dispensing weighed material shall
certify that the amounts of materials used is in accordance with
guantities shown on the delivery ticket.

23.4.1.3 Equipment for Structural Concrete: The requirements for batching
plants shall be as prescribed above, except that when approved by the
Engineer, the requirement for storage compartments in addition to weigh
bins, for fine and coarse aggregates may be waived, provided the
batching tolerances specified in Section 23.5.2.1 are maintained. Ample
and satisfactory equipment for conveying concrete from the mixer to final
position in the forms shall be provided. Closed chutes or pipes shall be
used when concrete is to be dumped or dropped for a distance greater
than five (5) feet. Where steep slopes are required, the chutes shall be
equipped with baffle boards or shall be in short lengths that will enable the
direction of movement to be reversed. Tremie pipes for placing seal
concrete under water shall consist of a water tight tube ten (10) inches to
fourteen (14) inches in diameter. It shall be constructed so that the bottom
can be sealed and opened after it is in place and fully charged with
concrete. It shall be supported so that it can be easily moved horizontally
to cover all the work area and vertically to control the concrete flow.

23.4.2 Concrete Mixers. Concrete may be mixed at a central point or wholly or in part

in truck mixers. Each mixer shall have attached in a prominent place a
manufacturer's plate showing the capacity of the drum, in terms of mixing and
agitating capacity, and the speed of rotation of the mixing drum or blades for
both mixing and agitation.

Concrete mixers shall be capable of combining -the aggregates, cement,
additives when specified, and water into a thoroughly mixed and uniform mass
within the specified mixing period. They shall have a minimum capacity
sufficient to comply with minimum production requirements.
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Concrete mixers shall be equipped with an approved device for accurately
measuring water within a range of error of not more than one percent. The
amount of water used in each batch shall be shown by an indicator which is
accurately calibrated and easily read.

Central plant mixers shall be equipped with an approved batch meter and
timing device which will automatically lock the discharge lever during the full
time of mixing and release it at the end of the mixing period. This device shall
be equipped with a bell or other suitable warning device that will give a
clearly audible signal each time the lock is released. In case of failure of the
timing device, the mixer may be used for the balance of the day while it is
being repaired, providing the Contractor furnishes a satisfactory means of
determining the mixing time.

23.4.2.1 Concrete Mixers at Site of Construction: Unless noted on the plans
or directed by the Engineer, concrete mixers will not be permitted at the
site of construction.

23.4.2.2 Truck Mixers and Truck Agitators: Truck mixers used for mixing
and hauling concrete and truck agitators used for hauling central-
mixed concrete shall meet all the applicable requirements under
Section 23.4.2 above, and in addition, the manufacturer's plate shall
indicate the various uses for which the equipment is designed, the
gross volume of the drum, and the minimum and maximum speed of
rotation of the drum or blades for charging, mixing and agitating.
Trucks equipped for mixing shall be equipped with an approved
device for recording the number of revolutions of the drum or blades.
Mixers or agitators used to mix and transport paving concrete shall be
of the hydraulic drum lift type or other especially designed types which
will discharge low slump concrete (17 to 24" Slump) at a satisfactory
rate without segregation.

23.4.2.3 Non-Agitator Trucks: Bodies of non-agitator hauling equipment for
concrete shall be smooth, mortar tight, metal containers, and shall be
capable of discharging the concrete at a satisfactorily controlled rate
without segregation. Covers shall be provided when needed for
protection of the concrete. Non-agitator trucks may be used only with
approval of the Engineer.

23.4.2.4 Admixture Induction: A satisfactory method and equipment for setting
the dosage for admixtures must be furnished and if admixtures other
than air entraining agents are used, they shall be added in the manner
and in the dosage recommended by the manufacturer.

23.4.2.5 Concrete Vibrators: Vibrators shall be of an approved type and
design, and shall operate under load at the rate as recommended by
the manufacturer and approved by the Engineer. For concrete
structures, all concrete to be vibrated shall be compacted by means of
approved high frequency internal vibrators or other approved types of
vibrators immediately after being deposited in the forms. At least two
(2) vibrators in good operating condition and two (2) sources of power
shall be available at the site where more than twenty-five (25) cubic
yards of concrete are to be poured. The use of external vibrators for
compacting concrete will be permitted where the concrete is
inaccessible for adequate compaction, provided the forms are
sufficiently rigid to prevent displacement or damage from external
vibration and approved by the Engineer. For concrete pavement, the
frequency of surface vibrators shall not be less than three-thousand
five-hundred (3,500) impulses per minute and the frequency of the
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internal type shall not be less than five-thousand (5,000) impulses per
minute for tube vibrators and not less than seven-thousand (7,000)
impulses per minute for spud vibrators. When spud type internal
vibrators, either hand operated or attached to spreader or finishing
machines, are used adjacent to forms, they shall have a frequency not
less than seven-thousand (7,000) impulses per minute. For
prestressed concrete, all concrete shall be thoroughly compacted with
approved high frequency vibrators operating at a minimum of seven-
thousand (7,000) vibrations per minute.

23,5 Handling, Batching and Mixing:

23.5.1

23.5.2

Stockpiling Aggregates. Sites for aggregate stockpiles shall be grubbed and
cleaned prior to storing aggregates, and the ground shall be firm and smooth
and well drained. A cover of at least three (3) inches of aggregate shall be
maintained in order to avoid the inclusion of soil or foreign material. The
stockpiles shall be built in layers not exceeding four feet in height, and each
layer shall be completely in place before the next layer is started so as to
prevent segregation. The material shall be deposited in such manner as
to prevent coning, except in the case of aggregate composed essentially of
material finer than the No. 4 sieve and base material.

Dumping, casting or pushing over sides of stockpiles will be prohibited,
except in the case of aggregate for base material and fine aggregate
materials.

Unless otherwise authorized, aggregates from different sources, different
gradings or differing in specific gravity by more than zero-point-three (0.03)
shall not be stockpiled together. Stockpiles of different types or sizes of
aggregates shall be spaced far enough apart, or separated by suitable walls
or partitions, to prevent the mixing of the aggregates.

When it is necessary to operate trucks or other equipment on a stockpile in
the process of building the stockpiles, it shall be done in a manner approved by
the Engineer. Any method of stockpiling aggregate which allows the stockpile
to become contaminated with foreign matter or causes excessive degradation of
the aggregate will not be permitted. Excessive degradation will be determined by
sieve tests of samples taken from any portion of the stockpile over which
equipment has operated, and failure of such samples to meet all grading
requirements for the aggregate shall be considered cause for discontinuance
of such stockpiling procedure.

Stockpiles shall be maintained in a saturated surface dry condition to the
extent possible.

Handling, Measuring and Batching Material.

23.5.2.1 General: The batch plant site, layout, equipment and provisions for
transporting material shall be such as to assure a continuous supply of
material to the Work.

Aggregates shall be handled from stockpiles or other sources to the
batching plant in such manner as to maintain a uniform grading of the
material. Aggregates that have become segregated, or mixed with earth
or foreign material, shall not be used. All aggregates produced or
handled by hydraulic methods, and washed aggregates, shall be
stockpiled or binned for draining at least eleven (11) hours before being
batched. Rail shipment requiring more than one-hundred two (102)
hours will be accepted as adequate binning only if the car bodies permit
free drainage. In case the aggregates contain high or non-uniform
moisture content, storage or stockpile periods in excess of twelve (12)
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hours may be required by the Engineer. The Engineer may require
sprinkling of aggregate that has dried to the extent that it absorbs mixing
water.

The fine aggregate and each size of coarse aggregate shall be
separately weighed into the hopper or hoppers in the respective
amounts set by the Contractor and approved by the Engineer.
Cement shall be measured by the sack or weight. Separate scales
and hoppers shall be used for weighing the cement. The scales shall
be equipped with a device to indicate positively the complete
discharge of the batch of cement into the batch box or container.
Ninety-four pounds of bulk cement shall be considered one sack.
Batches involving fractional sacks will not be allowed except when
bulk cement is used.

Batching plants equipped to proportion aggregates and bulk cement
by weight by means of automatic and interlocked proportioning
devices of approved type may be used.

Batching shall be so conducted as to result in the required weights of
each material being within a tolerance of one (1%) percent for cement
and one and one-half (1.5%) percent for aggregates.

Water may be measured either by volume or by weight. The accuracy of
measuring the water shall be within a range of error of not over one
percent. Unless otherwise permitted, calibrated tanks for measuring
water shall include an auxiliary tank from which the measuring tank
shall be filled. The measuring tank shall be equipped with an outside
tap and valve to provide for checking the setting unless other means
are provided for readily and accurately determining the amount of
water in the tank. The volume of the auxiliary tank shall be at least
equal to that of the measuring tank.

The use of chemical additives shall be as prescribed under Section
23.3.5, and they shall be added to the mix using the methods and at
the time and in the manner recommended by the manufacturer of the
additive, subject to approval by the Engineer.

Unless specifically provided in the contract, the furnishing and use of
approved additives or admixtures and the other precautions
necessary to provide satisfactory concrete and concrete products
shall be considered subsidiary to the furnishing and placement of the
concrete and any and all additional costs related thereto and risks
resulting therefrom shall be borne by the Contractor.

Different types of cement shall not be mixed, nor shall they be used
alternately. Where it is necessary for the color of the concrete to be
uniform, only those cements which will produce similar color in
concrete may be used alternately. The Engineer shall designate
which cements may be used alternately.

Air entraining agents shall be added to the mix by an approved
procedure and by the use of an approved dispenser to assure an
accurate proportioning of the agent. All admixtures shall be measured
with an accuracy of plus or minus three (3%) percent.
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23.5.2.2 Limitations on Concrete Operations: Mixing of concrete shall be

discontinued in time to allow finishing to be completed in daylight hours,
unless an adequate and approved artificial lighting system is provided
and operated.

When concrete is being placed during hot weather, appropriate measures
shall be taken to reduce the hazards of increased rate of cement
hydration and high concrete temperatures. The temperature of the
concrete at point of discharge shall not exceed ninety (90°) degrees
Fahrenheit. The Engineer may require any or all, but not limited to, the
following precautions to reduce the temperature of the concrete:

1. Sprinkle coarse aggregate stockpiles in a manner so as to distribute
the water evenly and to prevent a variation of moisture within the
stockpile.

2. Use crushed or chipped ice as a portion of the mixing water, or use
water cooled by refrigeration of other means. If ice is used, it shall be
substituted on a pound for pound basis for water and completely
melted before the concrete is discharged from the mixer.

3. The Contractor may employ other means which he may have at his
disposal if approved by the Engineer. In order to minimize the
number and extent of precautions as indicated during the production
and use of concrete during hot weather, the Contractor may use
approved chemical admixtures for set-retarding purposes, with the
Engineer's approval. However, the use of such approved set-
retarding admixtures shall not relieve the Contractor of the necessity
for other precautions deemed necessary to minimize variability of the
physical characteristics, strength, and other requirements of the green
concrete.

Unless authorized in writing by the Engineer, mixing and temperature in
the shade and away from artificial heat reaches forty (40°) degrees
Fahrenheit (if the temperature is expected to reach thirty-five (35°)
degrees Fahrenheit or below), and not resumed until an ascending air
temperature in the shade and away from artificial heat reaches thirty-five
(35°) degrees Fahrenheit.

When concreting at temperatures above thirty-five (35°) degrees
Fahrenheit, the aggregates or water shall be heated or cooled if
necessary prior to being placed in the mixer so that the temperature of
the resultant mixture will be not less than fifty (50°) degrees Fahrenheit
nor more than ninety-five (95°) degrees Fahrenheit at the time of
placement. If heating is required, the apparatus used shall heat the mass
uniformly and shall be so arranged as to preclude the possible
occurrence of overheated areas which might injure the concrete.

When concreting is authorized at temperatures thirty-five (35°) degrees
Fahrenheit or less, the Engineer will require the water or the aggregates
or both to be heated to not less than seventy (70°) degrees Fahrenheit
nor more than one-hundred fifty (150°) degrees Fahrenheit. The
temperature of the mixed, heated concrete shall be not less than fifty
(50°) degrees Fahrenheit nor more than one-hundred (100°) degrees
Fahrenheit at the time of placement. No concrete shall be placed on
frozen grade nor shall frozen aggregates be used in the concrete.

When it is expected that the ambient temperature will drop below
thirty-five (35°) degrees Fahrenheit, the Contractor shall provide
sufficient canvas and framework, other types of housing, or to

City of Germantown Standard Specifications 23-13

February 2023




Section 23: Portland Cement Concrete

enclose and protect the concrete in such a way that the air surrounding
the fresh concrete can be maintained at a temperature of not less
than forty-five (45°) degrees Fahrenheit and the temperature of the
concrete shall not exceed eighty (80°) degrees Fahrenheit. The
above conditions shall be maintained for a period of on-hundred
twenty (120) hours after the concrete is placed. The Contractor shall
be responsible for the quality of concrete placed during cold weather,
and any concrete injured by frost action or freezing shall be removed
and replaced at the Contractor's expense. When impending weather
conditions indicate the possibility of the need for such temperature
protection, all necessary hearing and covering material shall be on
hand ready for use before Engineer's permission is granted to begin
placement.

23.5.3 Mixing Concrete.

23.5.3.1 General: The concrete may be mixed in a central mix plant or in truck
mixers. The mixer shall be of an approved type and capacity, and
shall comply with the applicable requirements of Section 23.4.2.
Mixers shall be cleaned at suitable intervals. Equipment having
components made of aluminum or magnesium alloys which would have
contact with plastic concrete during mixing, transporting or pumping of
Portland cement concrete, shall not be used.

The batch shall be so charged into the drum that a portion of the mixing
water shall enter in advance of the cement and aggregates. Mixing
time shall be measured from the time all materials except water are in
the drum. The flow of water shall be uniform, and all water shall be in
the drum by the end of the first fifteen (15) seconds of the mixing
period. The throat of the drum shall be kept free of such
accumulations as may restrict the flow of materials into the drum.

When mixed in a central mixing plant, the mixing time shall not be
less than sixty (60) seconds nor more than ninety (90) seconds.
Mixing time ends when the discharge chute opens. Transfer time in
multiple drum mixers shall be included in the mixing time. The
contents of an individual mixer drum shall be removed before
succeeding batch is emptied therein.

The mixer shall be operated at the drum speed recommended by the
manufacturer. Any concrete mixed less than the specified time shall be
discarded and disposed of by the Contractor at his expense. Mixers for
central mix plants shall not be operated at a capacity greater than the
manufacturer's guaranteed mixing capacity.

Mixed concrete from the central mixing plant shall be transported in truck
mixers, truck agitators or non-agitating trucks having special bodies. The
time elapsing from the time water is added to the mix until the concrete is
deposited in place at the site of the work shall not exceed forty-five (45)
minutes when the concrete is hauled in on agitating trucks, nor sixty (60)
minutes when hauled in truck mixers or truck agitators. When high early
strength concrete is used, agitator trucks only shall be used and the
concrete shall be deposited in place at the site of the work within forty-five

(45) minutes from the time water is added to the mix, regardless of the
method of transportation, unless otherwise approved by the Engineer.

Re-tempering concrete by adding water or by other means will not be
permitted. Concrete that is not within the specified slump limits at time of
placement shall not be used. Admixtures for increasing the workability or
for accelerating the set will be used only when provided for in the
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Contract, or permitted by the Engineer. The addition of admixtures to the
mix shall be in accordance with the provisions of Section 23.5.2.1.

Tests for air content shall be made on samples of fresh concrete when
and as directed. The air content shall be that specified under Section
23.6.1 of these Specifications and shall be determined in accordance with
AASHTO T 152, T 196 or T 199.

23.5.3.2 Ready Mixed Concrete: Ready mixed concrete shall fully comply with
ASTM C94 for Ready Mixed Concrete and to the requirements of these
Specifications. Ready mixed concrete shall be discharged from the
mixer within one (1) hour after the introduction of water, provided the air
temperature or the concrete temperature does not exceed seventy (70°)
degrees Fahrenheit. When the air temperature or concrete temperature
exceeds seventy (70°) degrees Fahrenheit, the elapsed time between the
addition of water to the mix and discharge shall not exceed thirty (30)
minutes. The thirty (30) minute time limit for temperatures exceeding
seventy (70°) degrees Fahrenheit may be extended to one (1) hour,
provided an approved admixture is used. The admixture shall be a water
reducing and retarding agent meeting the requirements of Section
23.3.6, Type D, and shall be used in accordance with the provisions of
Section 23.5.2.1. The ready-mix plant furnishing the concrete shall have
been inspected and approved for use as provided in Section 23.4. The
delivery ticket accompanying each load of concrete shall show the class
and quantity of concrete, the quantity of cement, aggregates, water, and
additive used in the batch, and the time of batching. Materials used in
the concrete shall be tested and approved.

23.6  Concrete Mix Design and Proportioning:

23.6.1

23.6.2

General. Unless otherwise specified in the Contract Documents, all concrete
shall contain an air entraining admixture. The concrete shall contain between four
(4%) percent and eight (8%) percent entrained air. Other admixtures may be
used if specifically approved by the Engineer. The use of calcium chloride will not
be allowed. The Engineer may specify differing compressive strengths for the
concrete classification by notation on the Plans or in the Special Provisions, and
those values shall govern over the values of these Specifications.

Concrete Mix Design. Prior to mixing any concrete for the project, the Contractor
shall submit his proposed design mix and reports of tests for each classification of
concrete to the City for approval. The design mix shall be submitted on a form
that indicates the supplier and type of the concrete and materials to be used as
well as the amounts of materials per cubic yard for at least the following items
and units (based upon saturated surface dry aggregate):

Material: Measure Unit:

Cement Pounds per yd3

Fine Aggregate Pounds per yd?®

Air Entraining Admixture Ounces per yd?

Other Admixtures (if allowed) Ounces per yd?

Water Pounds per yd?

Fly Ash Pounds per yd?®
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23.6.3

23.6.4

23.6.5

Proportioning. Concrete shall be manufactured by combining the several
materials prescribed in the design mix in the proportions necessary to
obtain the specified compressive strength listed in the Standard
Specifications, presented in the Plans, stipulated in the Contract Documents, or
directed by the Engineer. Proportioning shall be based upon the specified
cement content, and the amount of water for Class of concrete shall not
exceed the quantity shown in the Tennessee Department of Transportation
Standard Specifications for Road and Bridge Construction, Section 604.03
(Class A concrete) or Section 615.09 (Class P concrete). Below this limit, the
quantity of water shall be adjusted to meet the slump requirements. Aggregate
weights shown in the Contractor's mix design(s) shall be based on saturated
surface dry aggregate; batch weights shall be corrected to compensate for
surface moisture on the aggregate in order to determine the amount of water to
be added at the mixer.

Changes in Mix. When approved by the Engineer, the ratio of coarse and fine
aggregate may be adjusted in order to assure better workability or to
accommodate placement by pumping. However, in no case shall the fine
aggregate exceed forty-four (44%) percent of the total aggregate. If during the
progress of the Work, the specific gravity of one or both of the aggregates
change more than plus or minus zero-point-zero-three (0.03) from those
shown on the concrete design, the design weights shall be adjusted by a
design change to conform to the new specific gravity.

High-Early-Strength Concrete. High-early-strength concrete may be required
in the Plans and Specifications or substituted at the request of the Contractor,
subject to the approval of the Engineer. When high-early-strength cement
concrete is authorized, it shall conform to the requirements of the Tennessee
Department of Transportation (Section 604.03 or 615.09), except that the 28 day
strength shall be obtained in 7 days. The use of Type | or Type Illl cement for
high-early-strength concrete will be optional with the Contractor. Up to 800
pounds per cubic yard of Type | cement may be used to produce high-early-
strength concrete in lieu of using Type lll cement. When Type | cement is used,
the concrete shall have a minimum of 7.6 sacks (714 pounds) of cement per
cubic yard of concrete. If admixtures are used to obtain high-early-strength
concrete, such admixtures may only be used if previously approved by the
Tennessee Department of Transportation for similar uses of the concrete and if
specifically approved for the project by the Engineer. The gradation of fine and
coarse aggregates shall be the same as that approved for the concrete for which
the high-early-strength concrete is substituted. All materials entering into the
high-early-strength concrete shall be of the same kind and class as the materials
entering into the other part or parts of the facility constructed of the class of
concrete for which high-early-strength concrete is being substituted. No
additional compensation will be made if the Contractor elects to substitute high-
early-strength concrete for any class of concrete. The unit price for the class for
which the substitution is made shall be full compensation for the concrete.

23.7  Testing:

23.7.1

Test Samples. The Contractor will be responsible for obtaining the services of a
qualified testing laboratory to prepare all test cylinders and test all samples.
Testing ages will be seven (7) days and twenty-eight (28) days unless otherwise
determined by the Engineer. Laboratory cylinders shall be used to determine the
quality of concrete produced. The number of cylinders to be cast daily for any
guantity of concrete and laboratory tested, shall be specified by the Engineer. With
prior consent of the Engineer, the Contractor may prepare field cylinders. These
cylinders may be used as a gauge for early safe removal of forms where the
Contractor requests earlier removal than set out in the Specifications.
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23.7.2 Cement testing. All cement used in the work shall be pretested before use.
Cement may be used upon completion of a satisfactory three (3) day physical
test made in accordance with current ASTM Specifications. Cement shall be
tested by an approved commercial testing laboratory at the Contractor's expense.

23.7.3 Core Samples. If the testing of cylinders indicates compressive strength less than
required in the Plans or Standard Specifications for the class of concrete
specified, the Contractor may, at his option, elect to drill core samples from the
actual concrete placed. If the Contractor elects to drill (or is instructed by the
Engineer to drill) core samples from the hardened concrete, the costs of obtaining
the cores and of repairing the core holes with nonshrinking grout shall be the
responsibility of the Contractor.

The cores shall be drilled as directed by the Engineer, at the same approximate
locations from which the test cylinder concrete was obtained. The locations of the
drilled cores shall be selected so that the remaining structure will not be impaired
or sustain permanent damage after the holes are repaired by the Contractor. The
drilled samples shall be tested for compressive strength, and the equivalent
twenty-eight (28) day strength of the concrete placed and represented by the
drilled core samples shall be determined. The Engineer shall use the test results
of the drilled cores to determine the acceptability of the concrete.

23.7.4 Methods of Sampling and Testing. Test cylinders cast to determine
acceptability for minimum AASHTO strength requirements shall be made and
cured in accordance with AASHTO T23 and tested in accordance with
AASHTO T22. Test cylinders cast to determine when a precast unit or a
structure may be put into service or to determine when a tensioning load may
be transferred shall be cured by methods identical to those used in curing the
concrete member, and tested in accordance with AASHTO T22.

Drilled core samples shall be taken and tested in accordance with AASHTO
T24. Due to possible fracturing effect of the coring operation, drilled core
samples having a compressive strength of eighty-five (85%) percent or more
of specified strength will be considered acceptable.

Slump shall be determined in accordance with AASHTO T119 on the job site
during each placement.

The amount of air entrained shall be determined by pressure or volumetric
meters of approved design and in accordance with AASHTO Method T152 or
AASHTO Method T196, except that AASHTO Method T199 may be used after
the accuracy of the Air Indicator has been determined by comparison tests.

23.7.5 Concrete Failing to Meet Strength Requirements. Concrete which has been
mixed and placed in accordance with these Specifications, and which fails to
meet the minimum 28 day strength requirements shall be removed and
disposed of by the Contractor, at his expense, unless specifically authorized by
the Engineer, in writing, to remain in place. The removal shall be in such
manner as will not cause damage to the remaining concrete, other structures,
or other facilities and property.

The Engineer may, at his discretion, allow concrete which fails to meet the
minimum strength requirement to remain in place. Payment for this concrete
will be at a reduced price, to compensate the City for loss of durability. The
amount of the reduction shall be determined by the Engineer and shall be
based on the particular circumstances.
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23.8  Miscellaneous:

23.8.1 Concrete Mixed and/or Batched off Project Site. Concrete may be mixed
and/or batched off the immediate project site, subject to specific approval of
the Engineer and under the direct supervision of the Contractor. A delivery
ticket (certified by the batch plant) showing the Compressive Strength
required, mix design, quantity of cement, quantity of fine and coarse
aggregate, moisture content, total water and gallons per cubic yard of
concrete shall be furnished the Engineer with each delivery of concrete and the
Contractor shall show to the satisfaction of the Engineer that the plant is so
located and equipped as to produce and deliver concrete fully meeting the
specification requirements.

23.9 Measurement: The methods of measurement for concrete shall be as specified
elsewhere in these Specifications for each particular item constructed by the
Contractor.

23.10 Payment: The methods of payment for concrete shall be as specified elsewhere
in these Specifications for each particular item constructed by the Contractor.
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Fibrous Concrete Reinforcing:
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24.1  Scope: This work shall consist of providing Fibermesh fiber to concrete mix in the proper
volume of zero-point-one (0.1%) percent as presented in the Plans, stipulated in the
Contract Documents, or directed by the Engineer. The work shall include furnishing all
labor, material, and equipment required to successfully complete the work.

24.2 Materials:

24.2.1 General. All material furnished by the Contractor will be new, high quality and
free from defects. All materials shall be subject to sampling, testing, and approval
or rejection by the Engineer. Used materials in acceptable condition may be
used for trench bracing, forms, falsework, and similar uses. Material not
conforming to the requirements of the Specifications will be considered defective
and will be removed immediately from the site.

24.2.2 Qualifications of Manufacturers. The source or supply for each material to be
supplied by the Contractor shall be subject to approval by the Engineer before
orders are placed. Products shall be the industry standard product of a
manufacturer of established good reputation in the industry and
manufactured to meet the specified design requirements of the material being
supplied.

24.2.3 Fibermesh Fiber. Use only one-hundred (100%) percent virgin polypropylene or
macro-synthetic specifically manufactured for use in concrete secondary
reinforcement. Volume of fibrous reinforcement per cubic yard (yd3) of concrete
shall equal a minimum of zero-point-one (0.1%) percent (equal to on and 1.5
pounds per cubic yard). Materials shall meet the requirements of ASTM
C1116/C1116M, Type lll fiber for reinforced concrete.

24.2.4 Physical Characteristics. The Contractor is to submit three (3) copies of the
manufacturer's printed product data for the fibrous concrete reinforcement
material intended for use. Include in this submittal the manufacturer's
batching and mixing instructions. Physical Characteristics of the fibermesh
product shall be as follows:

Specific Gravity 0.91
Tensile Strength 80 — 110 Ksi
Fiber Length Graded per Manufacturer

24.2.5 Execution. The fibrous concrete reinforcement is to be added to the concrete
materials at the time the concrete is batched in amounts in accordance with
approved submittals for each type of concrete required. The concrete is to be
mixed in strict accordance with fiber reinforcement manufacturer's
instructions and recommendations to ensure wuniform and complete
distribution. The batch tickets for each delivery truck shall indicate the type of
concrete being delivered and the amount of fibrous concrete reinforcement
added to the batch of concrete. The delivery ticket shall be given over to the
City representative at the job site. Concrete shall be placed and finished in
accordance with other sections of these Specifications.

City of Germantown Standard Specifications 24-5
February 2023




Section 24: Fibrous Concrete Reinforcing

This Page Intentionally Left Blank

24-6

City of Germantown Standard Specifications
February 2023




Section 27: Bituminous Plant Mix Pavements (General)

City of Germantown

Engineering Department

STANDARD
SPECIFICATIONS

Bituminous Plant Mix Pavements
(General)

City of Germantown Standard Specifications 27-1
February 2023




Section 27: Bituminous Plant Mix Pavements (General)

This Page Intentionally Left Blank

27-2 City of Germantown Standard Specifications

February 2023




Section 27: Bituminous Plant Mix Pavements (General)

Bituminous Plant Mix Pavements

(General):
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27.1

27.2

27.3

27.4

Scope: The Specifications include general requirements that are applicable to all types
of bituminous pavements of the plant mix type, irrespective of gradation of aggregate,
kind and amount of bituminous material, or pavement used. Deviations from these
general requirements will be indicated in the specific requirements of each type.

This work shall consist of one or more courses of bituminous mixture constructed in the
prepared foundation in accordance with these Specifications, and in reasonably close
conformity with the lines, grades, thicknesses and typical cross-sections shown on the
Plans, stipulated in the Contract Documents, or directed by the Engineer. The work shall
include furnishing all labor, material, and equipment required to successfully complete the
work.

Work performed for the City of Germantown under this section to install a bituminous
plant mix base shall be done in accordance with Section 407 of the Tennessee
Department of Transportation Standard Specifications for Road and Bridge Construction
and any current Special Provisions of said Section issued by the Tennessee Department
of Transportation.

Section 407 and any Special Provisions of the Standard Specifications for Road and
Bridge Construction shall be considered a part of these Specifications as if printed
herein verbatim with those exceptions as noted below.

Measurement: All measurements for work performed under this Section shall be
made in accordance with the methods set forth in other related Sections of these
Specifications.

Payment: All basis of payment for work performed under this Section shall be made in
accordance with the methods set forth in other related Sections of these
Specifications.

Quality Assurance. The Contractor shall be responsible for quality control of his
plant and processes. To that end, he shall propose a quality control plan for
use on this project at the pre-construction conference. The Contractor shall be
responsible for implementing the approved Quality Control Plan. All payment requests
will be accompanied by copies of the applicable test results of tests performed upon
the materials placed. Failure to meet minimum requirements or to furnish proof of the
tests performed may be considered as reason to withhold or adjust the amount of
payment. Unacceptable work will be rejected by the Engineer.
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Asphaltic Concrete Mix (Hot Mix):
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28.1

28.2

28.3

Scope: This work shall consist of a foundation composed of a hot mixture of coarse
aggregate, fine aggregate, mineral filler, if specified or required, and asphalt cement,
prepared in an Asphalt mixing plant. It shall be constructed in one or more layers, on a
prepared subgrade, granular sub-base, or base in accordance with these
Specifications, and in reasonably close conformity with the lines, grades, thicknesses and
typical cross-sections shown on the Plans, stipulated in the Contract Documents, or
directed by the Engineer. The work shall include furnishing all labor, material, and
equipment required to successfully complete the work.

The provisions of Section 27, Bituminous Plant Mix Pavements (General) of these
Specifications shall apply to this construction unless otherwise stipulated.

Work performed for the City of Germantown under this section to install a bituminous
plant mix base shall be done in accordance with Section 411 of the Tennessee Department
of Transportation bureau of Highways Nashville Standard Specifications for Road and
Bridge Construction and any current Special Provisions of said Section issued by the
Tennessee Department of Transportation.

Section 411 and any Special Provisions of the Standard Specifications for Road and
Bridge Construction shall be considered a part of these Specifications as if printed
herein verbatim with those exceptions as noted below.

Measurement: The Asphaltic Concrete Surface (Hot Mix) will be measured by the
ton as evidenced by truck delivery tickets that have been sealed by a Certified Public
Weigher licensed by The State of Tennessee, collected at the job site. All truck
delivery tickets for a day's run shall be delivered to a City Inspector at the end of that
day. Tickets not collected by the Inspector in the field will not be considered for
payment.

Payment: The accepted quantities of Asphaltic Concrete Surface (Hot Mix), complete
in place, will be paid for at the contract unit price per ton. The cost of tack coat required
will be incidental to the cost of the work and included in the contract price of other
items of the work.
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