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SECTION 02 15 00 - COFFERDAMS AND PROTECTIVE WORKS

PART 1 -- GENERAL
1.1 SUMMARY

A. The WORK includes furnishing all design, labor, and equipment necessary to construct
and maintain in good working order all cofferdams and protective works necessary during
construction of facilities located in or adjacent to static or moving bodies of water as
specified herein.

B. All cofferdam and related protective work shall be located within the approved disturbance
area limits as shown on the Contract Drawings.

C. Remove all temporary cofferdams or other temporary protective works upon completion
of the facilities located in or adjacent to bodies of water.

1.2  CONTRACTOR SUBMITTALS

A. The CONTRACTOR shall submit a proposed plan for cofferdams and protective works in
accordance with the requirements of Section 01 33 00 — Contractor Submittals which shall
address, as a minimum, the following items:

1. Type of cofferdam or other protective works to be used.

2. Sequence of construction for cofferdam or other protective works-related Work items.

3. Description of provisions for limiting siltation or other effects on the river.

4. Description of provisions for removal of temporary cofferdams or protective works and
replacement or grading to design elevations shown on the Contract Documents

following removal.

5. Description of provisions for excavating and dewatering insides of the cofferdams or
protective works, in accordance with Section 31 23 19 — Dewatering.

6. Regulatory requirements for cofferdam and cofferdam-related activities.

7. All calculations, assumptions, material properties, and other data required to
substantiate the design of the cofferdam and protective works.

B. The submittal shall be prepared and sealed by a Professional Engineer registered in the
State of California experienced with cofferdam and related design.

C. The plan shall be submitted for review a minimum of sixty (60) calendar days prior to
beginning planned cofferdam work, shall be subject to review, permitting, and acceptance
by governing authorities and the owners of any facilities utilized for water conveyance; as
well as OWNER. However, these reviews shall not relieve the CONTRACTOR of full
responsibility for the adequacy and stability of the cofferdams and protective works.
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1.3

1.4

Additionally, the CONTRACTOR shall submit a fish salvage plan concurrent with the
cofferdam and protective works plan, describing:

1. The anticipated order of activities for fish salvage operations behind the cofferdams
prior to dewatering.

2. The qualified, subcontracted biologists intended to carry out fish salvage operations.
3. Equipment specifications intended for use in the fish salvage operations.
QUALIFICATIONS

The CONTRACTOR shall demonstrate a minimum of ten (10) years’ experience in the
construction of shoring walls, in-water work, and cofferdams including, but not necessarily
limited to experience with sheet piles, H piles, soldier pile walls, segmental (block) walls,
earth fill cofferdams, and the associated planning, staging, and dewatering aspects
thereof.

DEFINITIONS

Existing Ground. The elevation of the existing ground surface before construction
(including existing ground surfaces under water).

Finish Grade. Represents the grade required by the Contract Documents to be the
finished ground surface upon completion of construction.

PART 2 -- PRODUCTS

2.1

A

GENERAL

The type of construction used for cofferdams or other protective works (e.g., double-walled
sheetpile cofferdams, tremie concrete, construction concrete block, or sandbag
cofferdam) shall be at the choice of the CONTRACTOR, provided that the selected
alternative fulfills the requirements of project permits and the Contract Documents.
Cofferdam designs, configurations, or staging sequences that are substantially different
than those shown on the Contract Documents require the CONTRACTOR to submit
alternate design concepts such that the design and ownership team can evaluate design
and permitting impacts.

Cofferdams or other protective works shall be constructed, maintained, and removed
using materials and methods that do not produce siltation or other degradation of the water
quality of the creek which exceeds the limits of applicable federal, state, and local
regulations.

Cofferdams shall be designed and constructed of such a size that in no instance do they
encroach within 10 feet of disturbed areas for other work.

Sheeting or any other methods requiring disturbance below original ground surface may
not be used in any archeologically sensitive areas.
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2.2

2.3
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2.6

A

WOOD SHEETING

Wood used for sheeting, shoring, and bracing will be sound; straight grained; free from
shakes, loose knots, and other defects liable to impair its strength or durability; and will be
Yellow Pine, Douglas Fir, or equivalent and will be either tongue-and-grooved or splined.
Wood sheeting will not be less than nominal 2 inches thick.

STEEL SHEETING

Steel sheeting will conform to ASTM A 328.

STRUCTURAL STEEL

Temporary structural steel channels, angles, plates, and bars shall conform to ASTM A
36.

Temporary structural steel W-Beams shall conform to ASTM A 992.

Temporary structural steel rectangular HSS sections shall conform to ASTM A 500 Grade
B.

Temporary structural steel pipe sections shall conform to ASTM A 53 Grade B.
SANDBAGS IN WATER

All temporary sandbags placed in water will conform to all applicable federal, state, and
local laws and regulations.

CONSTRUCTION CONCRETE BLOCKS

Construction concrete blocks shall be Ultrablock, Inc. or equivalent.

PART 3 -- EXECUTION

3.1

A

COFFERDAMS

Cofferdams shall be designed by the CONTRACTOR and construction methods will be
selected by the CONTRACTOR. The design of the cofferdams will take into account the
range of river elevations which can be expected during the time allowed for in-water
construction. The CONTRACTOR shall review available flow records to make this
determination.

Once the cofferdam is installed, the CONTRACTOR shall coordinate with their
subcontracted biologists to perform a fish salvage process. The salvage will remove fish
from behind the cofferdam or between cofferdams to be released back into the river. This
will allow the area between cofferdams or behind a cofferdam to be completely dewatered
during the river low flow periods. The CONTRACTOR shall follow the fish salvage plan
that has been submitted and approved by the OWNER or ENGINEER and CDFW. The
general process is assumed to be as follows:

1. Prior to the cofferdam installation the fish salvage team shall use electro-fishers on a
very low setting (non-stunning and moving downstream), to herd without capture.
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Once the cofferdam is constructed the fish salvage team shall begin multiple pass
shocking whining confined area to stun and remove all species of fish encountered.
Species expected to encounter shall be O. mykiss, sculpin, suckers, and lamprey.

2. Site evaluation on arrival (weather / air and water temperatures).

3. All crew members participating will be outfitted with waterproof waders and rubber
neoprene gloves to protect against electric shock.

4. Prior to sampling, stream temperature and conductivity will be recorded and used to
set electro-fisher parameters (voltage, frequency, pulse) to manufacturer’s
recommended guidelines.

5. Two netters will collect stunned fish and hold them in a 5-gallon bucket with bubble
aerator. Fish are allowed to fully recover in the bucket before release downstream of
the removal area.

6. The fish salvage team will record total number of salmonids handled (by spp.) and
total mortality for reporting, which is required for the project permit.

7. Upon completion of each fish salvage event, the fish salvage team shall provide a
report outlining the process and summarize the activity along with tabulated results of
fish captured.

C. Cofferdam areas shall be dewatered such that the bottoms of the excavations within the
cofferdams are firm, free of standing water, and in all respects acceptable to the OWNER
as foundation. The dewatering methods used shall prevent boiling, quick conditions, or
softening of foundation strata and shall maintain the bottom of the excavation in a
condition so that every phase of the WORK can be performed in the dry, with the exception
of in-water work related to cofferdams and protective works as specified in the Contract
Documents. Dewatering shall be performed in accordance with the requirements of
Section 31 23 19 - Dewatering.

D. After construction, the cofferdams shall be removed after areas are graded to finished
grade, where indicated, or otherwise returned to existing grades; however, removal of
cofferdams will not occur prior to the installation and backfill of all buried utilities which lie
within 30 feet of the cofferdam areas. If options have been selected with below grade
construction, it may be possible to cut off the structures at grade if the CONTRACTOR
obtains approval of the appropriate jurisdictional authority.

E. Any loss of water and any damage to ground, structures, facilities, fishery resources, or
any other existing items that may be affected by the CONTRACTOR'S cofferdam
operations, shall be the responsibility and liability of the CONTRACTOR and will be
repaired or restored by the CONTRACTOR as required, to the OWNER'S satisfaction.
Any damage or injury to a person directly or indirectly caused by the CONTRACTOR'S
cofferdam operations shall be the responsibility of the CONTRACTOR.

F. It is the CONTRACTOR's responsibility to design, install, and maintain functionally
effective and structurally sound cofferdams. The failure of the cofferdam either in function
or structurally for any reason, subsurface conditions inclusive, and the consequences of
such a failure and liability for such a failure, will be the responsibility of the CONTRACTOR.
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In the event the cofferdam has failed or is not functional as designed, the CONTRACTOR
shall repair or rebuild the cofferdam at no additional cost to OWNER. Repairs or
modifications to the cofferdams require additional design and construction submittals
subject to the requirements of the Cofferdams and Protective Works Plan shown in this
specification.

- END OF SECTION -
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SECTION 03 11 13 - CONCRETE FORMWORK

PART 1 -- GENERAL

1.1

A

1.2

1.3

SUMMARY

The CONTRACTOR shall furnish concrete formwork, bracing, shoring, and supports for
cast-in-place concrete and shall design and construct falsework, all in accordance with
the Contract Documents.

CONTRACTOR SUBMITTALS

Furnish submittals in accordance with Section 01 33 00 - Contractor Submittals.

Manufacturer’s information demonstrating compliance with requirements for the
following:

1. Form ties and related accessories, including taper tie plugs, if taper ties are used.

2. Form gaskets.

3. Form release agent, including NSF certification if not using mineral oil.

QUALITY CONTROL

Tolerances: The variation from required lines or grade shall not exceed 1/4-inch in 10-
feet, non-cumulative, and there shall be no offsets or visible waviness in the finished

surface. Other tolerances shall be within the tolerances of ACI 117 - Standard
Tolerances for Concrete Construction and Materials

PART 2 -- PRODUCTS

21 GENERAL
A. Except as otherwise expressly accepted by the ENGINEER, lumber brought on the Site
for use as forms, shoring, or bracing shall be new material. Forms shall be smooth
surface forms and shall be of the following materials:
Thrustblock Plywood
B. NSF-61 Compliance. Form materials that may remain or leave residues on or in the
concrete shall be certified as compliant with NSF Standard 61 — Drinking Water System
Components.
2.2 FORM AND FALSEWORK MATERIALS
A. Materials. Materials for concrete forms, formwork, and falsework shall conform to the
following requirements:
MCMILLEN - 011123 CONCRETE FORMWORK
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23

1. Lumber shall be Douglas Fir or Southern Yellow Pine, construction grade or better,
in conformance with U.S. Product Standard PS 20 - American Softwood Lumber
Standard

2. Plywood for concrete formwork shall be new, waterproof, synthetic resin bonded,
exterior type Douglas Fir or Southern Yellow Pine plywood manufactured especially
for concrete formwork, shall conform to the requirements of PS 1 — Construction and
Industrial Plywood, for Concrete Forms, Class I, and shall be edge sealed.

3. Form materials shall be metal, wood, plywood, or other material that will not
adversely affect the concrete and will facilitate placement of concrete to the shape,
form, line, and grade indicated. Metal forms shall accomplish such results. Wood
forms for surfaces to be painted shall be Medium Density Overlaid plywood, MDO
Ext. Grade.

4. Steel leave in place forms shall not be used.
FORM TIES

Form ties shall be provided with a plastic cone or other suitable means for forming a
conical hole to insure that the form tie may be broken off back of the face of the
concrete. The maximum diameter of removable cones for rod ties or other removable
form tie fasteners having a circular cross-section shall not exceed 1.5 inches; and all
such fasteners shall be such as to leave holes of regular shape for reaming. Form ties
for water-retaining structures shall have integral waterstops that tightly fit the form tie so
that they cannot be moved from mid-point of the tie. Form ties shall be ST Snap Ties by
MeadowBurke; A3 Snap Ties by Dayton Superior, or approved equal.

Removable taper ties may be used when approved by the ENGINEER. A preformed
neoprene or polyurethane tapered plug sized to seat at the center of the wall shall be
inserted in the hole left by the removal of the taper tie. Use Taper Ties by
MeadowBurke, D9 Taper Ties by Dayton Superior, or approved equal.

PART 3 -- EXECUTION

3.1

A

GENERAL

Design Responsibility. Forms to confine the concrete and shape it to the required
lines shall be used wherever necessary. The CONTRACTOR shall assume full
responsibility for the adequate design of forms, and any forms that are unsafe or
inadequate in any respect shall promptly be removed from the WORK and replaced.

1. A sufficient number of forms of each kind shall be available to permit the required
rate of progress to be maintained.

2. Provide worker protection from protruding reinforcement bars in accordance with
applicable safety codes.

3. The design and inspection of concrete forms, falsework, and shoring shall comply
with applicable local, state, and Federal regulations.
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4. Plumb and string lines shall be installed before concrete placement and shall be
maintained during placement. Such lines shall be used by CONTRACTOR's
personnel and by the ENGINEER and shall be in sufficient number and properly
installed. During concrete placement, the CONTRACTOR shall continually monitor
plumb and string line form positions and immediately correct deficiencies.

Quality Control & Bracing. Concrete forms shall conform to the shape, lines, and
dimensions of members required, and shall be substantial, free from surface defects,
and sufficiently tight to prevent leakage. Forms shall be properly braced or tied together
to maintain their position and shape under a load of freshly-placed concrete. If adequate
foundation for shores cannot be secured, trussed supports shall be provided.

C. All forms shall be removed, after the appropriate curing times have been obtained,

unless approved otherwise by the ENGINEER.
3.2 FORM DESIGN

A. Forms shall be true in every respect to the required shape and size, shall conform to the
established alignment and grade, and shall be of sufficient strength and rigidity to
maintain their position and shape under the loads and operations incident to placing and
vibrating the concrete. Suitable and effective means shall be provided on forms for
holding adjacent edges and ends of panels and sections tightly together and in accurate
alignment so as to prevent the formation of ridges, fins, offsets, or similar surface defects
in the finished concrete.

1. Plywood, 5/8-inch and greater in thickness, may be fastened directly to studding if
the studs are spaced close enough to prevent visible deflection marks in the
concrete.

2. The forms shall be tight so as to prevent the loss of water, cement, and fines during
placing and vibrating of the concrete. Specifically, the bottom of wall forms that rest
on concrete footings or slabs shall be provided with a gasket to prevent loss of fines
and paste during placement and vibration of concrete. Such gasket may be a 1.0-
to 1.5-inch diameter polyethylene rod held in position to the underside of the wall
form.

3. Adequate clean-out holes shall be provided at the bottom of each lift of forms. The
size, number, and location of such clean-outs shall be as acceptable to the
ENGINEER.

4. Whenever concrete cannot be placed from the top of a wall form in a manner that
meets the requirements of the Contract Documents, form windows shall be provided
in the size and spacing needed to allow placement of concrete to the requirements
of Section 03 30 00 - Cast-in-Place Concrete. The size, number, and location of
such form windows shall be as acceptable to the ENGINEER.

3.3 CONSTRUCTION
A. Vertical Surfaces: Vertical surfaces of concrete members shall be formed, except
where placement of the concrete against the ground is indicated. Not less than 1-inch of
concrete shall be added to the indicated thickness of a concrete member where concrete
MCMILLEN - 011123 CONCRETE FORMWORK
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3.4

is permitted to be placed against trimmed ground in lieu of forms. Permission to do this
on other concrete members will be granted only for members of comparatively limited
height and where the character of the ground is such that it can be trimmed to the
required lines and will stand securely without caving or sloughing until the concrete has
been placed.

Construction Joints: Concrete construction joints will not be permitted at locations
other than those indicated, except as may be acceptable to the ENGINEER. When a
second lift is placed on hardened concrete, special precautions shall be taken in the way
of the number, location, and tightening of ties at the top of the old lift and bottom of the
new to prevent any unsatisfactory effect whatsoever on the concrete. Pipe stubs and
anchor bolts shall be set in the forms where required.

Form Ties

1. Embedded Ties: Holes left by the removal of form tie cones shall be reamed with
suitable toothed reamers so as to leave the surface of the holes clean and rough
before being filled with mortar. Wire ties for holding forms will not be permitted. No
form-tying device or part thereof, other than metal, shall be left embedded in the
concrete. Ties shall not be removed in such manner as to leave a hole extending
through the interior of the concrete members. The use of snap-ties that cause
spalling of the concrete upon form stripping or tie removal will not be permitted. If
steel panel forms are used, rubber grommets shall be provided where the ties pass
through the form in order to prevent loss of cement paste. Where metal rods
extending through the concrete are used to support or to strengthen forms, the rods
shall remain embedded and shall terminate not less than 1-inch back from the
formed face or faces of the concrete.

2. Removable Ties: Where taper ties are approved for use, the larger end of the
taper tie shall be on the wet side of walls in water retaining structures. After the
taper tie is removed, the hole shall be thoroughly cleaned and roughened for bond.
A precast neoprene or polyurethane tapered plug shall be located at the wall
centerline. The hole shall be completely filled with non-shrink grout for water
bearing and below-grade walls. The hole shall be completely filled with non-shrink
or regular cement grout for above-grade walls that are dry on both sides. Exposed
faces of walls shall have the outer 2-inches of the exposed face filled with a cement
grout that shall match the color and texture of the surrounding wall surface.

REUSE OF FORMS

Forms may be reused only if in good condition and only if acceptable to the ENGINEER.
Light sanding between uses will be required wherever necessary to obtain uniform
surface texture on exposed concrete surfaces. Exposed concrete surfaces are defined
as surfaces which are permanently exposed to view. In the case of forms for the inside
wall surfaces of hydraulic/water retaining structures, unused tie rod holes in forms shall
be covered with metal caps or shall be filled by other methods acceptable to the
ENGINEER.
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3.5

3.6

3.7

REMOVAL OF FORMS

Careful procedures for the removal of forms shall be strictly followed, and this WORK
shall be done with care so as to avoid injury to the concrete. No heavy loading on green
concrete will be permitted.

1. For roof slabs and above-ground floor slabs, forms shall remain in place until test
cylinders for the roof concrete attain a minimum compressive strength of 75 percent
of the 28 Day strength in Section 03 30 00 - Cast-in-Place Concrete. No forms shall
be disturbed or removed under an individual panel or unit before the concrete in the
adjacent panel or unit has attained 75 percent of the 28 Day strength and has been
in place for a minimum of 7 Days. The time required to establish said strength shall
be as determined by the ENGINEER who will make several test cylinders for this
purpose from concrete used in the first group of roof panels placed. If the time so
determined is more than the 7 Day minimum, then that time shall be used as the
minimum length of time.

2. For vertical walls of water holding structures, forms shall remain in place at least 36
hours after the concrete has been placed.

3. For parts of the WORK not specifically mentioned herein, forms shall remain in
place for periods of time as recommended in ACI 347 - Guide to Formwork for
Concrete.

MAINTENANCE OF FORMS

General Condition. Forms shall be maintained in good condition, particularly as to size,
shape, strength, rigidity, tightness, and smoothness of surface. Before concrete is
placed, the forms shall be thoroughly cleaned.

Form Oil. The form surfaces shall be treated with a non-staining mineral oil or other
lubricant acceptable to the ENGINEER. Any excess lubricant shall be satisfactorily
removed before placing the concrete. Where field oiling of forms is required, the
CONTRACTOR shall perform the oiling at least 2 weeks in advance of their use. Care
shall be exercised to keep oil off the surfaces of steel reinforcement and other metal
items to be embedded in concrete.

FALSEWORK

The CONTRACTOR shall be responsible for the design, engineering, construction,
maintenance, and safety of falsework, including staging, walkways, forms, ladders, and
similar appurtenances, which shall equal or exceed the applicable requirements of the
provisions of the OSHA Safety and Health Standards for Construction.

Falsework shall be designed and constructed to provide the necessary rigidity and to
support the loads. Falsework for the support of a superstructure shall be designed to
support the loads that would be imposed if the entire superstructure were placed at one
time.

Falsework shall be placed upon a solid footing, safe against undermining, and be
protected from softening. When the falsework is supported on timber piles, the
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maximum calculated pile loading shall not exceed 20-tons. When falsework is supported
on any portion of the structure which is already constructed, the load imposed by the
falsework shall be spread, distributed, and braced in such a way as to avoid any

possibility of damage to the structure.

- END OF SECTION -

CONCRETE FORMWORK
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SECTION 03 20 00 - REINFORCEMENT STEEL

PART 1 -- GENERAL

1.1 SUMMARY

A. The CONTRACTOR shall provide reinforcement steel and appurtenant WORK,
complete and in place, in accordance with the Contract Documents.

1.2 CONTRACTOR SUBMITTALS

A. Furnish submittals in accordance with Section 01 33 00 - Contractor Submittals.

B. Shop Drawings

1.

Shop bending diagrams, placing lists, and drawings of reinforcement steel prior to
fabrication. The shop bending diagrams shall show the actual lengths of bars to the
nearest inch measured to the intersection of the extensions (tangents for bars of
circular cross section) of the outside surface. Include bar placement diagrams that
clearly indicate the dimensions of each bar splice.

Details of the concrete reinforcement steel and concrete inserts shall be submitted
at the earliest possible date after receipt by the CONTRACTOR of the Notice to
Proceed. Said details of reinforcement steel for fabrication and erection shall
conform to ACI 315 - Details and Detailing of Concrete Reinforcement and the
requirements herein.

Where mechanical couplers are required or permitted to be used to splice
reinforcement steel, the CONTRACTOR shall submit manufacturer's literature which
contains instructions and recommendations for installation for each type of coupler
used; certified test reports that verify the load capacity of each type and size of
coupler used; and Shop Drawings that show the location of each coupler with details
of how they are to be installed in the formwork.

If reinforcement steel is spliced by welding at any location, the CONTRACTOR shall
submit mill test reports containing the information necessary for determination of the
carbon equivalent per AWS D1.4 - Structural Steel Welding Code - Reinforcing
Steel. The CONTRACTOR shall submit a written welding procedure for each type
of weld for each size of bar which is to be spliced by welding; merely a statement
that AWS procedures will be followed is not acceptable.

If reinforcement steel is spliced by welding at any location, the CONTRACTOR shall
submit certifications of procedure qualifications for each welding procedure and
certification of welder qualifications, for each welding procedure and for each welder
performing on the WORK.

1.3 QUALITY CONTROL

A. If requested by the ENGINEER, the CONTRACTOR shall furnish samples from each
heat of reinforcement steel in a quantity adequate for testing. Costs of initial tests will be
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paid by the OWNER. Costs of additional tests if material fails initial tests shall be the
CONTRACTOR’s responsibility.

Welder qualifications and procedure qualifications shall be as specified in AWS D1.4.

If requested by the ENGINEER, the CONTRACTOR shall furnish samples of each type
of welded splice in a quantity and of dimensions adequate for testing. At the discretion
of the ENGINEER, radiographic testing of direct butt-welded splices will be performed.
The CONTRACTOR shall provide assistance necessary to facilitate testing. The
CONTRACTOR shall repair any weld that fails to meet AWS D1.4. The costs of testing
will be paid by the OWNER, but the costs of tests that show failure to meet requirements
shall be the CONTRACTOR’s responsibility.

PART 2 -- PRODUCTS

2.1 MATERIAL REQUIREMENTS
A. Materials that may remain or leave residues on or within the concrete shall be certified
as compliant with NSF Standard 61- Drinking Water System Components.
2.2 REINFORCEMENT STEEL
A. Reinforcement Steel ASTM Standards. Reinforcement steel for cast-in-place
reinforced concrete construction shall conform to the following requirements:

1. Bar and spiral reinforcement shall conform to ASTM A 615 - Deformed and Plain
Billet - Steel Bars, for Grade 60 reinforcement unless otherwise indicated.

2. Bar and spiral reinforcement that is welded shall conform to ASTM A 706 - Low
Alloy Steel Deformed and Plain Bars for Concrete Reinforcement, for Grade 60
reinforcement unless otherwise indicated. In addition, the carbon equivalent in
reinforcing that is welded shall not exceed 0.55 percent.

B. Accessories

1. Accessories shall include necessary chairs, slab bolsters, concrete blocks, tie wires,
dips, supports, spacers, and other devices to position reinforcement during concrete
placement. Bar supports shall meet the requirements of the CRSI Manual of
Standard Practice, including special requirements for supporting epoxy-coated
reinforcing bars. Wire bar supports shall be CRSI Class 1 for maximum protection
with a 1/8-inch minimum thickness of plastic coating that extends at least 0.5-inch
from the concrete surface. Plastic shall be gray in color.

2. Concrete blocks (i.e. dobies) used to support and position reinforcement steel shall
have the same or higher compressive strength as required for the concrete in which
they are located. Wire ties shall be embedded in concrete block bar supports.
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2.5

MECHANICAL COUPLERS

Mechanical couplers shall be provided where indicated and where approved by the
ENGINEER. The couplers shall develop a tensile strength that exceeds 125 percent of
the yield strength of the reinforcement bars being spliced at each splice.

Where the type of coupler used is composed of more than one component, components
required for a complete splice shall be provided. This shall apply to mechanical splices,
including those splices intended for future connections.

The reinforcement steel and coupler used shall be compatible for obtaining the required
strength of the connection. Straight threaded type couplers shall require the use of the
next larger size reinforcing bar or shall be used with reinforcing bars with specially
forged ends which provide upset threads which do not decrease the basic cross section
of the bar.

Couplers shall be Lenton Form Saver by nVent, Taper-Lock Rebar Splices by
Dayton Superior, or equal.

WELDED SPLICES

Welded splices shall be provided where indicated and where approved by the
ENGINEER. Welded splices of reinforcement steel shall develop a tensile strength that
exceeds 125 percent of the yield strength of the reinforcement bars that are connected.

Materials required to conform the welded splices to AWS D1.4 shall be provided.
EPOXY GROUT
Epoxy for grouting reinforcing bars shall be specifically formulated for such application,

for the moisture condition, application temperature, and orientation of the hole to be
filled. Epoxy grout shall meet the requirements of Section 03 60 00 - Grout.

PART 3 -- EXECUTION

3.1 GENERAL
A. Reinforcement steel, welded wire fabric, couplers, and other appurtenances shall be
fabricated, and placed in accordance with the Building Code and the supplementary
requirements herein.
3.2 FABRICATION
A. General
1. Reinforcement steel shall be accurately formed to the dimensions and shapes
indicated, and the fabricating details shall be prepared in accordance with ACI 315
and ACI 318 - Building Code Requirements for Structural Concrete, except as
modified by the Drawings. Bars shall be bent cold. Bars shall be bent per ACI 318.
MCMILLEN - 011123 REINFORCEMENT STEEL
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3.3

2. The CONTRACTOR shall fabricate reinforcement bars for structures in accordance
with bending diagrams, placing lists, and placing drawings.

Fabricating Tolerances: Bars used for concrete reinforcement shall satisfy the
following fabricating tolerances:

1. Sheared length: plus and minus 1-inch

2. Depth of truss bars: plus zero, minus 0.5-inch
3. Stirrups, ties, and spirals: plus and minus 0.5-inch
4. Other bends: plus and minus 1-inch
PLACING

Reinforcement steel shall be accurately positioned as indicated and shall be supported
and wired together to prevent displacement, using annealed iron wire ties or suitable
clips at intersections. Reinforcement steel shall be supported by concrete, plastic or
metal support spacers, or metal hangers that are strong and rigid enough to prevent any
displacement of the reinforcement steel. Where concrete is to be placed on the ground,
supporting concrete blocks (or dobies) shall be used in sufficient numbers to support the
bars without settlement, but in no case shall such support be continuous. Concrete
blocks used to support reinforcement steel shall be tied to the steel with wire ties that are
embedded in the blocks. For concrete over formwork, the CONTRACTOR shall provide
concrete, metal, plastic, or other acceptable bar chairs and spacers.

Limitations on the use of bar support materials shall be as follows.
1. Concrete Dobies
a. Permitted at any location except where architectural finish is required.

2. Wire Bar Supports: permitted only at slabs over dry areas, interior dry wall surfaces,
and exterior wall surfaces.

3. Plastic Bar Supports: permitted at every location except on grade.

Tie wires shall be bent away from the forms in order to provide the required concrete
coverage.

Bars additional to those indicated that may be found necessary or desirable by the
CONTRACTOR for the purpose of securing reinforcement in position shall be provided
by the CONTRACTOR at its own expense.

Unless otherwise indicated, reinforcement placing tolerances shall be within the limits in
Section 7.5 of ACI 318 except where in conflict with the Building Code.

Bars may be moved as necessary to avoid interference with other reinforcement steel,
conduits, or embedded items. If bars are moved more than one bar diameter or enough
to exceed the above tolerances, the resulting arrangement of bars shall be as reviewed
and accepted by the ENGINEER.
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3.4

3.5

Accessories supporting reinforcing bars shall be spaced such that there is no deflection
of the accessory from the weight of the supported bars. When used to space the
reinforcing bars from wall forms, the forms and bars shall be located so that there is no
deflection of the accessory when the forms are tightened into position.

SPACING OF BARS

The clear distance between parallel bars (except in columns and between multiple layers
of bars in beams) shall be not less than the nominal diameter of the bars, nor less than
1-1/3 times the maximum size of the coarse aggregate, nor less than one inch.

Where reinforcement in the bridge abutment is placed in 2 or more layers, the clear
distance between layers shall be not less than one inch.

The clear distance between bars shall also apply to the distance between a contact
splice and adjacent splices or bars.

SPLICING
General

1. Reinforcement bar splices shall only be used at locations indicated. When it is
necessary to splice reinforcement at points other than where indicated, the
character of the splice shall be as reviewed and accepted by the ENGINEER.

2. Unless otherwise indicated, dowels shall match the size and spacing of the spliced
bar.

Splices of Reinforcement

1. The length of lap for reinforcement bars, unless otherwise indicated, shall be in
accordance with ACI 318, Section 12.15.1 for a Class B splice.

Bending or Straightening: Reinforcement shall not be straightened or rebent in a
manner which will injure the material. Bars shall be bent or straight as indicated. Do not
use bends different from the bends indicated. Bars shall be bent cold, unless otherwise
permitted by the ENGINEER. No bars partially embedded in concrete shall be field-bent
except as indicated or specifically permitted by the ENGINEER.

Couplers. Couplers that are located at a joint face shall be a type that can be set either
flush or recessed from the face as indicated. The couplers shall be sealed during
concrete placement to completely eliminate concrete or cement paste from entering.

1. Couplers intended for future connections shall be recessed a minimum of 1/2-inch
from the concrete surface.

2. After the concrete is placed, the coupler shall be plugged with plastic plugs which
have an O-ring seal and the recess filled with sealant to prevent any contact with
water or other corrosive materials.

3. Threaded couplers shall be plugged.
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4. Unless indicated otherwise, mechanical coupler spacing and capacity shall match
the spacing and capacity of the reinforcing indicated for the adjacent section.

3.6 CLEANING AND PROTECTION

A. Reinforcement steel shall always be protected from conditions conducive to corrosion
until concrete is placed around it.

B. The surfaces of reinforcement steel and other metalwork to be in contact with concrete
shall be thoroughly cleaned of dirt, grease, loose scale and rust, grout, mortar, and other
foreign substances immediately before the concrete is placed. Where there is delay in
depositing concrete, reinforcement shall be reinspected and, if necessary, recleaned.

3.7 EMBEDMENT OF DRILLED REINFORCING STEEL DOWELS
A. Hole Preparation

1. The hole diameter shall be as recommended by the epoxy manufacturer but shall be
no larger than 1/4-inch greater than the diameter of the outer surface of the
reinforcing bar deformations.

2. The depth of the hole shall be as recommended by the epoxy manufacturer to fully
develop the bar but shall not be less than 12 bar diameters, unless indicated
otherwise.

3. The hole shall be drilled by methods that do not interfere with the proper bonding of
epoxy.

4. Existing reinforcing steel in the vicinity of proposed holes shall be located prior to
drilling. The location of holes shall be adjusted to avoid drilling through or nicking
any existing reinforcing bars.

5. The hole shall be blown clean with clean, dry compressed air to remove dust and
loose particles.

B. Embedment

1.  Epoxy shall be injected into the hole through a tube placed to the bottom of the hole.
The tube shall be withdrawn as epoxy is placed but kept immersed to prevent
formation of air pockets. The hole shall be filled to a depth that ensures excess
material will be expelled from the hole during dowel placement.

2. Dowels shall be twisted during insertion into the partially filled hole so as to
guarantee full wetting of the bar surface with epoxy. The bar shall be inserted
slowly enough to avoid developing air pockets.

- END OF SECTION -
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SECTION 03 30 00 - CAST-IN-PLACE CONCRETE

PART 1 -- GENERAL

1.1

A

1.2

SUMMARY

The CONTRACTOR shall provide cast-in-place concrete in accordance with the
Contract Documents.

The term "hydraulic structure" used in these Specifications means environmental
engineering concrete structures for the containment, treatment, or transmission of water,
wastewater, other fluids, or gases.

The following types of concrete are covered in this Section:
1. Structural Concrete

a. Regular Mix: Thrustblocks and other concrete items not indicated otherwise in
the Contract Documents.

2. Sitework Concrete: Concrete to be used for curbs, gutters, catch basins,
sidewalks, fence and guard post embedment, underground duct bank encasement,
and other concrete appurtenant to electrical facilities unless otherwise indicated.

3. Lean Concrete: Concrete to be used for thrust blocks, pipe trench cut-off blocks,
and cradles that are indicated on the Drawings as unreinforced. Lean concrete shall
be used as protective cover for dowels intended for future connections.

CONTRACTOR SUBMITTALS
Furnish submittals in accordance with Section 01300 — Contractor Submittals.

Delivery Tickets: Where ready-mix concrete is used, the CONTRACTOR shall furnish
delivery tickets at the time of delivery of each load of concrete. Each ticket shall show
the state-certified equipment used for measuring and the total quantities, by weight, of
cement, sand, each class of aggregate, admixtures, the amount of water in the
aggregate added at the batching plant, and the amount allowed to be added at the Site
for the specific design mix. In addition, each ticket shall state the mix number, total yield
in cubic yards, and the time of day, to the nearest minute, corresponding to the times
when the batch was dispatched, when it left the plant, when it arrived at the Site, when
unloading began, and when unloading was finished.

Additional Submittals. Test data relating to the cement, aggregate, and admixtures
shall be less than 6 months old. Furnish the following submittals in accordance with ACI
301 — Structural Concrete:

1. Mill tests for cement.

2. Admixture certification. Chloride ion content shall be included.

3. Aggregate gradation test results and certification.
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1.3

QUALITY CONTROL

General

1.

Tests on component materials and for compressive strength and shrinkage of
concrete shall be performed as indicated. Tests for determining slump shall be in
accordance with ASTM C 143 — Test Method for Slump of Hydraulic Cement
Concrete.

Testing for aggregate shall include sand equivalence, reactivity, organic impurities,
abrasion resistance, and soundness, according to ASTM C 33 — Concrete
Aggregates.

Concrete for testing shall be furnished by the CONTRACTOR, and the
CONTRACTOR shall assist the ENGINEER in obtaining samples and disposal and
cleanup of excess material.

Field Compression Tests

1.

2.

Each set of specimens shall be a minimum of 5 cylinders.

Compression test specimens for concrete shall be made in accordance with Section
9.2 of ASTM C 31 — Practices for Making and Curing Concrete Test Specimens in
the Field. Specimens shall be 6-inches diameter by 12-inches tall cylinders.

Frequency of Testing

1)  Sampling frequency and testing for each class of concrete shall be in
accordance with ACI 350 section 5.5 ACI 318 section 5.6 as follows:

2)  Frequency of testing may be changed at the discretion of the ENGINEER.

Compression tests shall be performed in accordance with ASTM C 39 — Test
Method for Compressive Strength of Cylindrical Concrete Specimens. One test
cylinder will be tested at 7 Days and 2 at 28 Days. The remaining cylinders will be
held to verify test results, if needed.

Evaluation and Acceptance of Concrete

1.

Evaluation and acceptance of the compressive strength of concrete will be
according to ACI 318 — Building Code Requirements for Reinforced Concrete,
Chapter 5 "Concrete Quality," and as indicated.

A statistical analysis of compression test results will be performed according to ACI
214 — Recommended Practice for Evaluation of Strength Test Methods. The
standard deviation of the test results shall not exceed 640 psi, when ordered at
equivalent water content as estimated by slump.

If any concrete fails to meet these requirements, immediate corrective action shall
be taken to increase the compressive strength for subsequent batches of the type of
concrete affected.
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4. When the standard deviation of the test results exceeds 640 psi, the average
strength for which the mix is designed shall be increased by an amount necessary
to satisfy the statistical requirement that the probability of any test being more than
500 psi below or the average of any 3 consecutive tests being below the required
compressive strength is 1 in 100. The required average strength shall be calculated
by Criterion No. 3 of ACI 214 using the actual standard deviation.

5. Concrete that fails to meet the ACI requirements and these Specifications is subject to
removal and replacement.

D. Aggregate Testing: Aggregate testing shall be performed within 12 months of the start
of construction and every 12 months during construction to determine continued
compliance.

E. Construction Tolerances: The CONTRACTOR shall set and maintain concrete forms
and perform finishing operations to ensure that the completed WORK is within
tolerances. Surface defects and irregularities are defined as finishes and are different
from tolerances. Tolerance is the permissible variation from lines, grades, or dimensions
indicated on the Drawings. Where tolerances are not stated in the Specifications,
permissible deviations will be in accordance with ACI 117 — Standard Tolerance for
Concrete Construction and Materials.

1. The following non-cumulative construction tolerances apply to finished walls and
slabs unless otherwise indicated:

Item Tolerance

Variation of the constructed linear outline from | In 10-feet: 1/4-inch;
the established position in plan. In 20-feet or more: 1/2-inch

Variation from the level or from the grades | In 10-feet: 1/4-inch;
indicated. In 20-feet or more: 1/2-inch

Variation from plumb In 10-feet: 1/4-inch;
In 20-feet or more: 1/2-inch

Variation in the thickness of slabs and walls. Minus 1/4-inch;
Plus 1/2-inch

Variation in the locations and sizes of slabs and | Plus or minus 1/4-inch
wall openings

PART 2 -- PRODUCTS
2.1 CONCRETE MATERIALS

A. General

MCMILLEN - 011123 CAST-IN-PLACE CONCRETE
KRRC - FIRE ACCESS BOAT RAMPS AND DRY HYDRANTS PAGE 033000 -3



1. Ready-mix concrete shall conform to the requirements of ASTM C 94 — Ready
Mixed Concrete.

2. Cement for concrete that will contact potable water shall not be obtained from kilns
that burn metal rich hazardous waste fuel.

3. Materials shall be delivered, stored, and handled so as to prevent damage by water
or breakage. Cement reclaimed from cleaning bags or leaking containers shall not
be used. Cement shall be used in the sequence of receipt of shipments.

B. Materials. Materials for concrete shall comply with ACI 301 and shall conform to the
following requirements:

1. Cement. Cement shall be standard brand portland cement conforming to ASTM C
150 —Portland Cement, for Type I/ll or Type V. A minimum of 85 percent of cement
by weight shall pass a 325 screen. A single brand of cement shall be used
throughout the WORK, and prior to its use, the brand shall be accepted by the
ENGINEER. The cement shall be suitably protected from exposure to moisture until
used. Cement that has become lumpy shall not be used. Sacked cement shall be
stored in such a manner so as to permit access for inspection and sampling.
Certified mill test reports, including fineness, for each shipment of cement to be
used shall be submitted to the ENGINEER, if requested, regarding compliance with
the Specifications.

2. Water. Water for mixing and curing shall be potable, clean, and free from
objectionable quantities of silty organic matter, alkali, salts, and other impurities.
The water shall be considered potable, for the purposes of this Section only, if it
meets the requirements of the local governmental agencies. Agricultural water with
high total dissolved solids (greater than 1000 mg/I TDS) shall not be used.

3. Aggregates. Aggregates shall be obtained from pits acceptable to the ENGINEER,
shall be non-reactive, and shall conform to ASTM C 33 — Concrete Aggregates.
Maximum size of coarse aggregate shall be as indicated. Substituting lightweight
sand for fine aggregate will not be permitted.

a. Coarse aggregates shall consist of clean, hard, durable gravel, crushed gravel,
crushed rock, or a combination thereof. The coarse aggregates shall be
prepared and handled in 2 or more size groups for combined aggregates with a
maximum size greater than 3/4-inch. When the aggregates are proportioned
for each batch of concrete, the 2 size groups shall be combined.

b. Fine aggregates shall be natural sand or a combination of natural and
manufactured sand that is hard and durable. When tested in accordance with
ASTM D 2419 — Test Methods for Sand Equivalent Value of Soils and Fine
Aggregate, the sand equivalency shall not be less than 75 percent for an
average of 3 samples, nor less than 70 percent for an individual test. Gradation
of fine aggregate shall conform to ASTM C 33 when tested in accordance with
ASTM C 136 for the fineness modulus of the sand used, including the optional
grading in Section 6.2. The fineness modulus of sand used shall not be over
3.1.
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c. Combined aggregates shall be well graded from coarse to fine sizes and shall
be uniformly graded between screen sizes to produce concrete that has
optimum workability and consolidation characteristics. Where a trial batch is
required for a mix design, the final combined aggregate gradations will be
established during the trial batch process.

d. When tested in accordance with ASTM C 33, the ratio of silica released to
reduction in alkalinity shall not exceed 1.0.

e. When tested in accordance with ASTM C 33, the fine aggregate shall produce a
color in the supernatant liquid no darker than the reference standard color
solution.

f.  When tested in accordance with ASTM C 33, the coarse aggregate shall show
a loss not exceeding 42 percent after 500 revolutions or 10.5 percent after 100
revolutions.

g. When tested in accordance with ASTM C 33, the loss resulting after 5 cycles of
the soundness test shall not exceed 10 percent for fine aggregate and 12
percent for coarse aggregate when using sodium sulfate.

4. Flyash. If used, flyash shall be Class F and meet ASTM C618.

5. Admixtures. Admixtures shall be compatible and be furnished by a single
manufacturer capable of providing qualified field service representation. Admixtures
shall be used in accordance with manufacturer's recommendations. If the use of an
admixture is producing an inferior end result, the CONTRACTOR shall discontinue
use of the admixture. Admixtures shall not contain thiocyanates nor more than 0.05
percent chloride ion, and shall be non-toxic after 30 days.

a. Air-entraining agents: Agents shall meet the requirements of ASTM C 260 —
Air Entraining Admixtures for Concrete shall be used. Concrete floors to
receive a dry-shake floor hardener shall have an air content not to exceed 3
percent. The OWNER reserves the right, at any time, to sample and test the
air-entraining agent. The air-entraining agent shall be added to the batch in a
portion of the mixing water. The solution shall be batched by means of a
mechanical batcher capable of accurate measurement. Air content shall be
tested at the point of placement. Air-entraining admixture shall be approved by
the ENGINEER prior to use.

b. Set controlling and water reducing admixtures: Admixtures may be added at
the CONTRACTOR's option, subject to the ENGINEER's approval, to control the
set, effect water reduction, and increase workability. The cost of adding an
admixture shall be the CONTRACTOR's responsibility. Concrete containing an
admixture shall be first placed at a location determined by the ENGINEER.
Admixtures shall conform to ASTM C 494 — Chemical Admixtures for Concrete.
The required quantity of cement shall be used in the mix regardless of whether or
not an admixture is used.

1)  Concrete shall not contain more than one water reducing admixture.
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2)

4)

6)

Set controlling admixture may be either with or without water-reducing
properties. Admixture shall be appropriate for the air temperature at time
of placement. Set controlling admixture shall be approved by the
ENGINEER prior to use.

Normal range water reducer shall conform to ASTM C 494, Type A. The
quantity of admixture used and the method of mixing shall be in
accordance with the manufacturer's instructions and recommendations.
Normal range water reducing admixtures shall be approved by the
ENGINEER prior to use.

High range water reducer shall conform to ASTM C 494, Type F or G.
High range water reducer shall be added to the concrete after all other
ingredients have been mixed and initial slump has been verified. No
more than 14 ounces of water reducer per sack of cement shall be used.
Water reducer shall be considered as part of the mixing water when
calculating the water/cement ratio. High range water reducing admixtures
shall be approved by the ENGINEER prior to use.

If the high range water reducer is added to the concrete at the Site, it may
be used in conjunction with the same water reducer added at the batch
plant. Concrete shall have a slump of 3-inches plus or minus 1/2-inch
prior to adding the high range water reducing admixture at the Site. The
high range water reducing admixture shall be accurately measured and
pressure injected into the mixer as a single dose by an experienced
technician. A standby system shall be provided and tested prior to each
day's operation of the primary system.

Concrete shall be mixed at mixing speed for a minimum of 70 mixer
revolutions or 5 minutes after the addition of the high range water
reducer, unless recommended otherwise by the manufacturer.
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Lithium Additives: Lithium additives shall not be used in concrete mix design for
water bearing structures.

Fine and coarse aggregates to be used in all concrete shall be evaluated
individually and tested for alkali-aggregate reactivity, according to ASTM C1260.
The average expansion of the mortar bars for the fine aggregate test according to
ASTM C1260 shall not exceed 0.10% at 16-days of immersion in a 1N NaOH
solution. Likewise, the average expansion of the mortar bars for the coarse
aggregate test according to ASTM C1260 shall not exceed 0.10% at 16-days of
immersion in a TN NaOH solution.

If either of the aggregates do not pass the ASTM C1260 test requirements as
described above, CONTRACTOR shall provide information to the CONTRACTOR
that the proposed fine and course aggregate is the best (i.e. least reactive) locally
available material within [[50]] [[100]]-miles of the project site. In addition, the
CONTRACTOR shall provide additional testing of the proposed aggregates (fine
and course) along with approved mitigating additives (i.e. fly ash, class N pozzolan,
GGBEF slag, silica fume or other approved additives) to the concrete mix design,
according to the requirements of ASTM C1567 and the following requirements:
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The concrete mix design parameters used in the ASTM C1567 expansion test
shall be within the allowable ranges of mix design parameters as specified
under Part 2.5.D of this Section. After 16-days of immersion in a 1N NaOH
solution, the average expansion of the three mortar bars shall not exceed
0.10% as measured according to ASTM C1567 standards and protocol.

ASR test on both the fine and course aggregate and concrete mix additives (i.e.
flyash, pozzolan, or other approved additives), sample bar preparation, testing
and all analytical methods shall meet the ASTM C1567 testing procedural
requirements.

Alkali content of the cement in the proposed concrete mix design shall not be
greater than the alkali content of the cement used in the test samples.

Results of the ASR test show that expansion of the concrete sample is less
than 0.10% at 16-days after the start of the expansion test procedure.

Test results shall be reported to the CONTRACTOR and Design Engineer at 7-
days, 11-days, and 16-days.

The Concrete Supplier is still actively mining and using aggregate from the
same representative portion of the aggregate pit from which the aggregate
samples were taken for testing.]]

In lieu of the ASR testing above the aggregate may be tested in accordance with the
requirements of ASTM C1293.

a.

The concrete mix design parameters used in the ASTM C1293 expansion test
shall be within the allowable ranges of mix design parameters as specified
under Part 2.5.D of this Section.

Alkali content of the cement in the proposed concrete mix design shall not be
greater than the alkali content of the cement used in the test samples.

Results of the test, in accordance with ASTM C33, shall indicate less than
0.04% expansion at 1-year for cement aggregate combinations to demonstrate
aggregates to be non-reactive.

Results of the test, in accordance with ASTM C33, shall indicate less than
0.04% expansion at 2-years for cement aggregate combinations with pozzolan
or slag to demonstrate aggregates to be non-reactive

22 CURING MATERIALS

A. Curing compounds shall be resin-based and compliant with local VOC requirements.

1.

Regular curing compounds shall be white pigmented and conform to ASTM C 309 -
Liquid Membrane-Forming Compounds for Curing Concrete, Type 2, Class B.
Sodium silicate compounds shall not be allowed. Concrete curing compound shall
be approved by the ENGINEER prior to use.
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2. When curing compound must be removed for finishes or grouting, compounds shall
be a dissipating type meeting ASTM C 309, type 1 or 2, Class B. Concrete curing
compound shall be approved by the ENGINEER prior to use.

Polyethylene sheet for use as concrete curing blanket shall be white and shall have a
nominal thickness of 6-mils. The loss of moisture when determined in accordance with
ASTM C 156 — Test Method for Water Retention by Concrete Curing Materials, shall not
exceed 0.055 grams per square centimeter of surface.

Polyethylene-coated waterproof paper sheeting for use as concrete curing blanket shall
consist of white polyethylene sheeting free of visible defects, uniform in appearance,
have a nominal thickness of 2-mils, and be permanently bonded to waterproof paper
conforming to the requirements of Federal Specification UU-B-790A — Building Paper,
Vegetable Fiber (Kraft, Waterproofed, Water Repellant and Fire Resistant). The loss of
moisture, when determined in accordance with ASTM C 156, shall not exceed 0.055
gram per square centimeter of surface.

Polyethylene-coated burlap for use as concrete curing blanket shall be 4-mils thick with
white opaque polyethylene film impregnated or extruded into one side of the burlap.
Burlap shall weigh not less than 9 ounces per square yard. The loss of moisture, when
determined in accordance with ASTM C 156, shall not exceed 0.055 grams per square
centimeter of surface.

Curing mats for use in Curing Method 6 below shall be heavy shag rugs or carpets or
cotton mats quilted at 4-inches on center. Curing mats shall weigh a minimum of 12
ounces per square yard when dry.

Evaporation retardant shall be a material such as MasterKure ER 50 by BASF,
Eucobar by Euclid Chemical Company, L&M E-CON by Laticrete, or equal.

NON-WATERSTOP JOINT MATERIALS

Materials for non-waterstop joints in concrete shall conform to the following
requirements:

1. Preformed joint filler shall be a non-extruding neoprene sponge or polyurethane type
conforming to Section 03290 - Joints in Concrete.

2. Elastomeric joint sealer shall conform to Section 07920 - Sealants and Caulking.

3. Mastic joint sealer shall be a material that does not contain evaporating solvents;
that will tenaciously adhere to concrete surfaces; that will remain permanently
resilient and pliable; that will not be affected by continuous presence of water and
will not in any way contaminate potable water; and that will effectively seal the joints
against moisture infiltration even when the joints are subject to movement from
expansion and contraction. The sealer shall be composed of special asphalts or
similar materials blended with lubricating and plasticizing agents to form a tough,
durable mastic substance containing no volatile oils or lubricants and shall be
capable of meeting the test requirements set forth below, if testing is required by the
ENGINEER.
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MISCELLANEOUS MATERIALS
CONCRETE DESIGN REQUIREMENTS

General: Concrete shall be composed of cement, admixtures, aggregates, and water of
the qualities indicated. In general, the mix shall be designed to produce a concrete
capable of being deposited so as to obtain maximum density and minimum shrinkage,
and where deposited in forms, to have good consolidation properties and maximum
smoothness of surface. The aggregate gradations shall be formulated to provide fresh
concrete that will not promote rock pockets around reinforcing steel or embedded items.
The proportions shall be changed whenever necessary or desirable to meet the required
results. Changes shall be subject to review by the ENGINEER.

Fine Aggregate Composition: In mix designs for structural concrete, the percentage of
fine aggregate in total aggregate by weight shall be as indicated in the following table.

FINE AGGREGATE
Fineness Modulus Maximum Percent
2.7 or less 41
271028 42
281029 43
2910 3.1 44

1. For other concrete, the maximum percentage of fine aggregate of total aggregate by
weight shall not exceed 50.

Duct bank concrete shall contain an integral red-oxide coloring pigment. Concrete shall
be dyed red throughout. Surface treatment to color duct banks will not be acceptable.

Water/Cement Ratio W/C: The water/cement ratio indicated is for saturated-surface dry
condition of aggregate. Every Day, throughout the day, the batch water added shall be
adjusted for the total free water in the aggregates.

1. Total free moisture of aggregates shall be determined by:

a. Starting with the total moisture content of all aggregate, calculated by ASTM C
566 -Test Method for Total Moisture Content of Aggregate by Drying

b. Subtracting the moisture absorbed by the coarse aggregate, calculated by
ASTM C 127 — Standard Test Method for Density, Relative Density (Specific
Gravity) and Absorption of Coarse Aggregate

c. Subtracting the moisture absorbed by the fine aggregate, calculated by ASTM
C 128 — Standard Test Method for Density, Relative Density (Specific Gravity)
and Absorption of Fine Aggregate
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E. Concrete Property Tables

Structural Concrete

/cubic yard,

Regular Mix Not Used Not Used
Type of WORK

(Thrustblocks)
Min 28 Day Compressive
Strength, psi

4500

Max Aggregate Size, in 1
Cement Content, Ibs 564 to 600

Max Allowable Fly Ash
Content (FA); Ibs/cubic
yard

(i.e upto 15 % max of
cement content)

Max W/C Ratio by weight 0.42
Total Air Content, 45t07.5
percent

3-in +/- 1-in
Slump, in with high range water

reducer

7-in +/- 2-in

NOTE: The CONTRACTOR is cautioned that the limiting parameters above are not a mix
design. Admixtures may be required to achieve workability required by the
CONTRACTOR's construction methods and aggregates. The CONTRACTOR is
responsible for providing concrete with the required workability and strength.

F. Adjustments to Mix Design:

The CONTRACTOR may elect to decrease the

water/cement ratio to achieve the strength and shrinkage requirements and/or add water
reducers, as required to achieve workability. The mixes shall be changed whenever
such change is necessary or desirable to secure the required strength, density,
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2.7

2.8

workability, and surface finish, and the CONTRACTOR shall be entitled to no additional
compensation because of such changes. Any changes to the accepted concrete mix
design shall be submitted to the ENGINEER for review and shall be tested again in
accordance with these Specifications.

CONSISTENCY

The quantity of water in a batch of concrete shall be just sufficient, with a normal mixing
period, to produce a concrete that can be worked properly into place without segregation
and which can be compacted by vibratory methods to give the desired density,
impermeability, and smoothness of surface. The quantity of water shall be changed as
necessary, with variations in the nature or moisture content of the aggregates, to
maintain uniform production of a desired consistency. The consistency of the concrete
in successive batches shall be determined by slump tests in accordance with ASTM C
143 — Test Method for Slump of Hydraulic Cement Concrete. The slumps shall be as
indicated with the concrete properties.

Compressive Strength Testing. The determination of compressive strength will be
made by testing 6-inch diameter by 12-inch high cylinders; made, cured, and tested in
accordance with ASTM C 192 - Practice for Making and Curing Concrete Test
Specimens in the Laboratory and ASTM C 39. Three compression test cylinders will be
tested at 7 Days and 3 at 28 Days. The average compressive strength for the 3
cylinders tested at 28 Days for any given trial batch shall not be less than 125 percent of
the indicated compressive strength.

MEASUREMENT OF CEMENT AND AGGREGATE

The amount of cement and of each separate size of aggregate entering into each batch
of concrete shall be determined by direct weighing equipment furnished by the
CONTRACTOR and acceptable to the ENGINEER. Weighing tolerances for the
materials shall be a maximum of that given below.

Material Percent of Total Weight

Cement 1

Aggregates 3

Admixtures 3

MEASUREMENT OF WATER

The quantity of water entering the mixer shall be measured by a suitable water meter or
other measuring device of a type acceptable to the ENGINEER and capable of
measuring the water in variable amounts within a tolerance of one percent. The water
feed control mechanism shall be capable of being locked in position so as to deliver
constantly any required amount of water to each batch of concrete. A positive quick-
acting valve shall be used for a cut-off in the water line to the mixer. The operating
mechanism shall prevent leakage when the valves are closed.
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READY-MIXED CONCRETE

At the CONTRACTOR'S option, ready-mixed concrete may be used if it meets the
requirements as to materials, batching, mixing, transporting, and placing indicated herein
and is in accordance with ASTM C 94, including the following supplementary
requirements.

Ready-mixed concrete shall be delivered to the WORK, and discharge shall be
completed within one hour after the addition of the cement to the aggregates or before
the drum has been revolved 250 revolutions, whichever occurs first.

Truck mixers shall be equipped with electrically-actuated counters by which the number
of revolutions of the drum or blades may be readily verified. The counter shall be the
resettable, recording type and shall be mounted in the driver's cab. The counters shall
be actuated at the time of starting mixers at mixing speeds.

Each batch of concrete shall be mixed in a truck mixer for not less than 70 revolutions of
the drum or blades at the rate of rotation designated by the manufacturer of equipment.
Additional mixing, if any, shall be at the speed designated by the manufacturer of the
equipment as agitating speed. Materials including mixing water shall be in the mixer
drum before actuating the revolution counter for determining the number of revolutions of
mixing.

Truck mixers and their operation shall be such that the concrete throughout the mixed
batch as discharged is within acceptable limits of uniformity with respect to consistency,
mix, and grading. If slump tests taken at approximately the 1/4 and 3/4 points of the
load during discharge give slumps differing by more than one-inch when the required
slump is 3-inches or less, or if they differ by more than 2-inches when the required slump
is more than 3-inches, the mixer shall not be used on the WORK unless the causative
condition is corrected and satisfactory performance is verified by additional slump tests.
Mechanical details of the mixer, such as water measuring and discharge apparatus,
condition of the blades, speed of rotation, general mechanical condition of the unit, and
clearance of the drum, shall be checked before a further attempt to use the unit will be
permitted.

Each batch of ready-mixed concrete delivered to the Site shall be accompanied by a
delivery ticket that is furnished to the ENGINEER in accordance with the Paragraph
above entitled "Delivery Tickets."

The use of non-agitating equipment for transporting ready-mixed concrete will not be
permitted. Combination truck and trailer equipment for transporting ready-mixed
concrete will not be permitted. The quality and quantity of materials used in ready-mixed
concrete and in batch aggregates shall be subject to continuous inspection at the
batching plant by the ENGINEER.

PART 3 -- EXECUTION

3.1

PROPORTIONING AND MIXING

A. Proportioning: Proportioning of the mix shall conform to ACI 301.
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3.2

3.3

Mixing: Mixing shall conform to ACI 301.
Slump: Slumps shall be as indicated.

Retempering: Retempering of concrete or mortar that has partially hardened shall not
be permitted.

PREPARATION OF SURFACES FOR CONCRETING

General: Earth surfaces shall be thoroughly wetted by sprinkling prior to the placing of
any concrete, and these surfaces shall be kept moist by frequent sprinkling up to the
time of placing concrete thereon. The surface shall be free from standing water, mud,
and debris at the time of placing concrete.

HANDLING, TRANSPORTING, AND PLACING

General: Placing of concrete shall conform to the applicable portions of ACI 301 and
the requirements of this Section. No aluminum materials shall be used in conveying any
concrete.

Non-Conforming WORK or Materials: Concrete which during or before placing is
found not to conform to the requirements indicated herein shall be rejected and
immediately removed from the WORK. Concrete that is not placed in accordance with
these requirements or which is of inferior quality shall be removed and replaced.

Unauthorized Placement: No concrete shall be placed except in the presence of a
duly authorized representative of the ENGINEER. The CONTRACTOR shall notify the
ENGINEER in writing at least 24 hours in advance of placement of any concrete.

Placement in Wall and Column Forms: Concrete shall not be dropped through
reinforcement steel or into any deep form, nor shall concrete be placed in any form in
such a manner as to leave accumulation of mortar on the form surfaces above the
placed concrete. In such cases, means such as hoppers and, if necessary, vertical
ducts of canvas, rubber, or metal shall be used for placing concrete in the forms in a
manner that it may reach the place of final deposit without separation. In no case shall
the free fall of concrete below the ends of ducts, chutes, or buggies exceed 4-feet in
walls and 8-feet in columns. Concrete shall be uniformly distributed during the process
of depositing and in no case after depositing shall any portion be displaced in the forms
more than 6-feet in horizontal direction. Concrete in wall forms shall be deposited in
uniform horizontal layers not deeper than 2-feet; and care shall be taken to avoid
inclined layers or inclined construction joints except where such are required for sloping
members. Each layer shall be placed while the previous layer is still soft. The rate of
placing concrete in wall forms shall not exceed 5-feet of vertical rise per hour. Sufficient
illumination shall be provided in the interior of forms so that the concrete at the places of
deposit is visible from the deck or runway.

Conveyor Belts and Chutes: Ends of chutes, hopper gates, and other points of
concrete discharge throughout the CONTRACTOR's conveying, hoisting, and placing
system shall be designed and arranged so that concrete passing from them will not fall
separated into whatever receptacle immediately receives it. Conveyor belts, if used,
shall be of a type acceptable to the ENGINEER. Chutes longer than 50-feet will not be
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permitted. Minimum slopes of chutes shall be such that concrete of the indicated
consistency will readily flow in them. If a conveyor belt is used, it shall be wiped clean
by a device operated in such a manner that none of the mortar adhering to the belt will
be wasted. Conveyor belts and chutes shall be covered.

F. Placement in Slabs: Concrete placement in sloping slabs shall proceed uniformly from
the bottom of the slab to the top for the full width of the placement. As the WORK
progresses, the concrete shall be vibrated and carefully worked around the slab
reinforcement, and the surface of the slab shall be screeded in an up-slope direction.

G. Temperature of Concrete: The temperature of concrete when it is being placed shall
be not more than 90 degrees F nor less than 50 degrees F. For sections less than 12-
inches thick the temperature of concrete when placed shall be not less than 55 degrees.

1. If required by ENGINEER, CONTRACTOR shall submit detailed procedures for
production, transportation, placement, protection, curing, and temperature
monitoring of concrete during hot or cold weather. The submittal shall include
procedures to be implemented upon abrupt changes in weather conditions or
equipment failures.

2. CONTRACTOR shall not be entitled to additional compensation for satisfying the
hot weather placement or the cold weather placement requirements below.

H. Hot Weather Placement

1. If the temperature of the concrete is 85 degrees F or greater, the time between
introducing the cement into the aggregates and discharge shall not exceed 45
minutes.

2. If concrete is placed when the weather is such that the temperature of the concrete
would exceed 90 degrees F, CONTRACTOR shall employ effective means such as
precooling of aggregates and using ice as mixing water or placing at night as
necessary to maintain the temperature of the concrete below 90 degrees F as it is
placed.

3. During the curing period, the maximum temperature decrease measured at the
surface of the concrete shall not exceed 50 degrees F in 24 hours nor 5 degrees F
in one hour.

I. Cold Weather Placement

1. Placement of concrete shall conform to ACI 306.1 - Cold Weather Concreting, and
the following.

2. Remove snow, ice, and frost from the surfaces, including reinforcement, against
which concrete is to be placed. Before beginning concrete placement, thaw the
subgrade to a minimum depth of 6-inches. Reinforcement and embedded items
shall be warmed to above 32 degrees F prior to concrete placement.

3. Maintain the concrete temperature above 50 degrees F for at least 72 hours after
placement.
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3.4

3.5

3.6

4. Concrete ingredients shall not be heated more than necessary to prevent the
temperature of the mixed concrete, as placed, from falling below the minimum
temperature criterion.

PUMPING OF CONCRETE

General: If the pumped concrete does not produce satisfactory end results, the
CONTRACTOR shall discontinue the pumping operation and proceed with the placing of
concrete using conventional methods.

Pumping Equipment: The pumping equipment shall have 2 cylinders and be designed
to operate with one cylinder in case the other one is not functioning. In lieu of this
requirement, the CONTRACTOR may have a standby pump on the Site during pumping.

The minimum diameter of the hose conduits shall be in accordance with ACI 304.2R —
Placing Concrete by Pumping Methods.

Pumping equipment and hose conduits that are not functioning properly shall be
replaced.

Aluminum conduits for conveying the concrete shall not be permitted.

Field Control: Concrete samples for slump, air content, and test cylinders will be taken
at the placement end of the hose.

ORDER OF PLACING CONCRETE

The order of placing concrete in the WORK shall be acceptable to the ENGINEER. To
minimize the effects of shrinkage, the concrete shall be placed in units as bounded by
construction joints at the indicated locations. The placing of units shall be done by
placing alternate units in a manner such that each unit placed shall have cured at least 5
Days for hydraulic structures and 2 Days for all other structures before the contiguous
unit or units are placed, except that the corner sections of vertical walls shall not be
placed until the 2 adjacent wall panels have cured at least 10 Days for hydraulic
structures and 4 Days for all other structures.

The surface of the concrete shall be level whenever a run of concrete is stopped. For a
level, straight joint on the exposed surface of walls, a wood strip at least 3/4-inch thick
shall be tacked to the forms on these surfaces. The concrete shall be carried about 1/2-
inch above the underside of the strip. About one hour after the concrete is placed, the
strip shall be removed and any irregularities in the edge formed by the strip shall be
leveled with a trowel and laitance shall be removed.

TAMPING AND VIBRATING

As concrete is placed in the forms or in excavations, it shall be thoroughly settled and
compacted throughout the entire depth of the layer which is being consolidated into a
dense, homogeneous mass, filling all corners and angles, thoroughly embedding the
reinforcement, eliminating rock pockets, and bringing only a slight excess of water to the
exposed surface of concrete. Vibrators shall be Group 3 per ACI 309 — Consolidation of
Concrete, high speed power vibrators (8000 to 12,000 rpm) of an immersion type in
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3.7

3.8

sufficient number and with at least one standby unit as required. Group 2 vibrators may
be used only at specific locations when accepted by the ENGINEER.

Care shall be used in placing concrete around waterstops. The concrete shall be
carefully worked by rodding and vibrating to make sure that air and rock pockets have
been eliminated. Where flat-strip type waterstops are placed horizontally, the concrete
shall be worked under the waterstops by hand, making sure that air and rock pockets
have been eliminated. Concrete surrounding the waterstops shall be given additional
vibration over and above that used for adjacent concrete placement to assure complete
embedment of the waterstops in the concrete.

Concrete in walls shall be internally vibrated and at the same time rammed, stirred, or
worked with suitable appliances, tamping bars, shovels, or forked tools until it completely
fills the forms or excavations and closes snugly against each surface. Subsequent
layers of concrete shall not be placed until the layers previously placed have been
worked thoroughly. Vibrators shall be provided in sufficient numbers, with standby units
as required, to accomplish the required results within 15 minutes after concrete of the
prescribed consistency is placed in the forms. The vibrating head shall not contact the
surfaces of the forms. Care shall be taken not to vibrate concrete excessively or to work
it in any manner that causes segregation of its constituents.

FINISHING CONCRETE SURFACES

General: Surfaces shall be free from fins, bulges, ridges, offsets, honeycombing, or
roughness of any kind, and shall present a finished, smooth, continuous hard surface.
Allowable deviations from plumb or level and from the alignment, profiles, and
dimensions indicated are defined as tolerances and are indicated above. These
tolerances are to be distinguished from irregularities in finish as described herein.
Aluminum finishing tools shall not be used.

CURING AND DAMPPROOFING

General: Concrete shall be cured for not less than 7 Days after placing, in accordance
with the methods indicated below for the different parts of the WORK.

Surface to be Cured or Dampproofed Method

Encasement and ductbank concrete and thrust blocks 3

Method 1: Wooden forms shall be wetted immediately after concrete has been placed
and shall be kept wet with water until removal. If steel forms are used the exposed
concrete surfaces shall be kept continuously wet until the forms are removed. [f forms
are removed within 7 Days of placing the concrete, curing shall be continued in
accordance with Method 6 below.

C. Method 2: The surface shall be covered with burlap mats which shall be kept wet with
water for the duration of the curing period, until the concrete in the walls has been
placed. No curing compound shall be applied to surfaces cured under Method 2.
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D. Method 3: The surface shall be covered with moist earth not less than 4 hours nor more
than 24 hours after the concrete is placed. Earthwork operations that may damage the
concrete shall not begin until at least 7 Days after placement of concrete.

E. Method 4: The surface shall be sprayed with a liquid curing compound.

1. Compound shall be applied in accordance with the manufacturer's printed
instructions at a maximum coverage rate of 200 square feet per gallon and in such a
manner as to cover the surface with a uniform film that will seal thoroughly.

2. Where the curing compound method is used, care shall be exercised to avoid
damage to the seal during the 7 Day curing period. If the seal is damaged or broken
before expiration of the curing period, the break shall be repaired immediately by the
application of additional curing compound over the damaged portion.

3. Wherever curing compound has been applied by mistake to surfaces against which
concrete subsequently is to be placed and to which it is to adhere, compound shall
be entirely removed by wet sandblasting just prior to the placing of new concrete.

4. Curing compound shall be applied as soon as the concrete has hardened enough to
prevent marring on unformed surfaces and within 2 hours after removal of forms.
Repairs to formed surfaces shall be made within the 2 hour period; provided,
however, that any such repairs which cannot be made within the said 2 hour period
shall be delayed until after the curing compound has been applied. When repairs
are to be made to an area on which curing compound has been applied, the area
involved shall first be wet-sandblasted to remove the curing compound.

5. At locations where concrete is placed adjacent to a panel which has been coated
with curing compound, the panel shall have curing compound reapplied to an area
within 6-feet of the joint and to any other location where the curing membrane has
been disturbed.

6. Prior to final acceptance of the WORK, visible traces of curing compound shall be
removed in such a manner that does not damage the surface finish.

F. Method 5:

1. Until the concrete surface is covered with curing compound, the entire surface shall
be kept damp by applying water using nozzles that atomize the flow so that the
surface is not marred or washed. The concrete shall be given a coat of curing
compound in accordance with Method 4 above. Not less than one hour nor more
than 4 hours after the curing compound has been applied, the surface shall be
wetted with water delivered through a fog nozzle, and concrete-curing blankets shall
be placed on the slabs. The curing blankets shall be polyethylene sheet,
polyethylene-coated waterproof paper sheeting, or polyethylene-coated burlap. The
blankets shall be laid with the edges butted together and with the joints between
strips sealed with 2-inch wide strips of sealing tape or with edges lapped not less
than 3-inches and fastened together with a waterproof cement to form a continuous
watertight joint.
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The curing blankets shall be left in place during the 7 Day curing period and shall
not be removed until after concrete for adjacent WORK has been placed. If the
curing blankets become torn or otherwise ineffective, the CONTRACTOR shall
replace damaged sections. During the first 3 Days of the curing period, no traffic of
any nature and no depositing, temporary or otherwise, of any materials shall be
permitted on the curing blankets. During the remainder of the curing period, foot
traffic and temporary depositing of materials that impose light pressure will be
permitted only on top of plywood sheets 5/8-inch minimum thickness, laid over the
curing blanket. The CONTRACTOR shall add water under the curing blanket as
often as necessary to maintain concrete surfaces damp.

G. Method 6: This method applies to both walls and slabs.

1.

The concrete shall be kept continuously wet by the application of water for a
minimum period of at least 7 Days beginning immediately after the concrete has
reached final set or forms have been removed.

Until the concrete surface is covered with the curing medium, the entire surface
shall be kept damp by applying water using nozzles that atomize the flow so that the
surface is not marred or washed.

Heavy curing mats shall be used as a curing medium to retain the moisture during
the curing period. The curing medium shall be weighted or otherwise held
substantially in contact with the concrete surface to prevent dislodging by wind or
any other causes. Edges shall be continuously held in place.

The curing blankets and concrete shall be kept continuously wet by the use of
sprinklers or other means both during and after normal working hours.

Immediately after the application of water has terminated at the end of the curing
period, the curing medium shall be removed, the entire concrete surface shall be
wetted, and curing compound shall be immediately applied to the entire surface in
accordance with Method 4 above.

The CONTRACTOR shall dispose of excess water from the curing operation to avoid
damage to the WORK.

- END OF SECTION -
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SECTION 03 32 00 - JOINTS IN CONCRETE

PART 1 -- GENERAL

1.1 SUMMARY
A. The CONTRACTOR shall provide joints in concrete, complete and in place, in
accordance with the Contract Documents.
B. Joints in concrete structures shall be the types defined below and will be permitted only
where indicated, unless specifically accepted by the ENGINEER.
1.2 TYPES OF JOINTS
A. Construction Joints (CJ)
1. These joints are typically identified / abbreviated as “CJ” on the Contract Drawings.
2. The purpose of a construction joint is to bond concrete from an earlier pour to that of
a later pour, and if in a water-bearing member, prevent water seepage at the joint
location.
3. When fresh concrete is placed against a hardened concrete surface, the joint
between the pours shall be defined as a construction joint.
4. Reinforcement typical to the slab exists across the joint.
5. Unless otherwise indicated, joints in water-bearing members shall be provided with
a waterstop and/or joint sealant groove of the shape indicated.
1.3 CONTRACTOR SUBMITTALS
A. Furnish submittals in accordance with the requirements of Section 01 33 00 — Contractor
Submittals.
B. Shop Drawings
1. Furnish placement drawings showing the location and types of joints for each
structure.
C. Manufacturer’s Information and Certificates
1. Furnish manufacturer’s information demonstrating compliance of the following with
the indicated requirements:
a. preformed joint filler
b. backing rod
c. bearing pad
MCMILLEN - 011123 JOINTS IN CONCRETE

KRRC - FIRE ACCESS BOAT RAMPS AND DRY HYDRANTS PAGE 03 32 00 - 1



d. slip dowels

2. Furnish written certification from the manufacturer, as an integral part of the
shipping form, that the material shipped to the Site meets or exceeds the indicated
physical property requirements.

3. Supplier certificates will not be accepted.

D. Samples

1. Prior to production of the material required under this Section, submit qualification
samples of waterstops which accurately represent the material being provided.

2. Such samples shall be extruded or molded sections of each size or shape to be
installed.

3. The balance of the material to be used shall not be produced until after the
ENGINEER has reviewed the qualification samples.

E. Welding Certification

1. Furnish copies of the waterstop welding certification by manufacturer or authorized
agent of the manufacturer.

2. Every person who is to be involved with waterstop installation shall be required to
have individual certification on file with the ENGINEER, stating that the named
individual is certified and trained to install waterstop in accordance with the
manufacturer’s recommendations and specifications.

1.4 QUALITY CONTROL
A. Joint Sealant
1. Test specimens.

a. The CONTRACTOR shall prepare adhesion and cohesion test specimens at
intervals of 5 Days while joint sealants are being installed.

b. The joint sealant material shall show no signs of adhesive or cohesive failure
when tested in accordance with the following procedure in laboratory and field
tests:

1)  Joint sealant specimen shall be prepared between 2 concrete blocks (1-
inch by 2-inch by 3-inch).

2)  Spacing between the blocks shall be one inch.
3) Coated spacers (2-inch by 1-1/2-inch by 1/2-inch) shall be used to set

and hold joint sealant cross-sections of 1/2-inch by 2-inch with a width of
one inch.
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4) The joint sealant shall be cast and cured in accordance with the
manufacturer's recommendations, except that the curing period shall be
not less than 24 hours.

5)  Following the curing period, the gap between the blocks shall be widened
to 1-1/2 inches, and spacers shall be used to maintain this gap for 24
hours prior to inspection for failure.

1.5 CORRECTION OF DEFECTS
A. Joint Sealant. The CONTRACTOR shall furnish a 5-year written warranty of the entire
joint sealant installation against faulty and/or incompatible materials and workmanship,
together with a statement that the CONTRACTOR agrees to repair or replace, to the

satisfaction of the OWNER, any defective areas which become evident within the 5-year
period.

PART 2 -- PRODUCTS
21 GENERAL

A. Fish Friendly Sealant: Sealants that are required on surfaces that come into contact
with fish shall be Tremco Vulkem 921 polyurethane sealant; or approved equal.

2.2  JOINT SEALANT FOR WATER-BEARING JOINTS

A. The joint sealant shall be a polyurethane polymer designed for bonding to concrete
which is continuously submerged in water.

B. No material will be accepted which has an unsatisfactory history as to bond or durability
when used in the joints of water-retaining structures.

C. Joint sealant material shall meet the following requirements (73 degrees F and 5 percent

R.H.):

Work Life, minutes 45 -180

Time to Reach 20 Shore A Hardness (at 77 degrees F, 24 hours

200 gram quantity), max

Ultimate Hardness (ASTM D 2240, Shore A) 20-45

Tensile Strength (ASTM D 412), min 175 psi

Ultimate Elongation (ASTM D 412), minimum 400 percent

Tear Resistance (Die C, ASTM D 624), pounds per inch of 75

thickness, min

Color Light Gray
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D. Polyurethane joint sealants for waterstop joints in concrete shall conform to the following
requirements:

1.

Joint sealant shall be 2-part polyurethane with the physical properties of the cured
joint sealant conforming to or exceeding the requirements of ASTM C 920 -
Elastomeric Joint Sealant, or Federal Specification TT-S-0227 E(3) - Sealing
Compound, Elastomeric Type, Multicomponent, for Caulking, Sealing, and Glazing
Buildings and Other Structures, for 2-part material, as applicable.

For vertical joints and overhead horizontal joints, only "non-sag" compounds shall
be used, conforming to the requirements of ASTM C 920, Class 25, Grade NS, or
Federal Specification TT-S-0227 E(3), Type Il, Class A.

For plane horizontal joints, use the self-leveling compounds meeting the
requirements of ASTM C 920 Class 25, Grade P, or Federal Specification TT-S-
0227 E(3), Type |.

For joints subject to either pedestrian or vehicular traffic, a compound providing non-
tracking characteristics and having a Shore A hardness range of 35 to 45 shall be
used.

Primer materials, if recommended by the joint sealant manufacturer, shall conform
to the printed recommendations of the manufacturer.

E. Joint Sealant Manufacturers

1.

Joint sealants shall be Sikaflex 2C NS EZ Mix, as manufactured by Sika
Corporation, or equal.

2.3  JOINT SEALER FOR NON-WATER-BEARING JOINTS

A. Joint sealer for non-waterstop joints in concrete shall be a material that is composed of
special asphalts or similar materials blended with lubricating and plasticizing agents to
form a tough, durable mastic substance that shall:

1.

Not contain evaporating solvents, or volatile oils/lubricants;

2. Strongly adhere to concrete surfaces;
3. Remain permanently resilient and pliable;
4. Not be affected by continuous presence of water;
5. Not in any way contaminate potable water;
6. Effectively seal the joints against moisture infiltration even when the joints are
subjected to movement from expansion and contraction.
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2.4  JOINT FILLER

A. Joint filler for expansion joints in waterholding structures shall be neoprene conforming
to ASTM D 1056, Type 2C5-E1.

B. Joint filler material in other locations shall be of the preformed non-extruding type,
constructed of cellular neoprene sponge rubber or polyurethane of firm texture.

C. Bituminous fiber type will not be accepted.

D. Non-extruding and resilient-type preformed expansion joint fillers shall conform to the
requirements and tests set forth in ASTM D 1752 - Preformed Sponge Rubber and Cork
Expansion Joint Fillers for Concrete Paving and Structural Construction, for Type |,
except as otherwise indicated.

E. Neoprene Sponge. The sponge shall be neoprene, closed-cell, expanded, conforming
to ASTM D 1056 - Flexible Cellular Materials - Sponge or Expanded Rubber, Type 2C5-
E1.

2.5 BACKING ROD

A. The backing rod shall be an extruded closed-cell, polyethylene foam rod.

B. The rod material shall be compatible with the joint sealant material, and shall have a
tensile strength of not less than 40 psi and a compression deflection of approximately 25
percent at 8 psi.

C. The rod shall be 1/8 inch larger in diameter than the joint width except that a one-inch
diameter rod shall be used for a 3/4-inch wide joint.

2.6 BEARING PAD
A. The bearing pad shall be neoprene conforming to ASTM D 2000 - Standard
Classification System for Rubber Products in Automotive Applications, BC 420, 40
durometer hardness, unless otherwise indicated.

2.7 SLIP DOWELS

A. Slip dowels in joints shall be smooth epoxy-coated bars conforming to ASTM A 775 -
Epoxy Coated Reinforcing Steel Bars.

2.8 PVC TUBING

A. PVC tubing in joints shall be SDR 13.5, conforming to ASTM D 2241 - Poly (Vinyl
Chloride) (PVC) Pressure-Rated Pipe (SDR Series).

PART 3 -- EXECUTION
3.1 JOINT CONSTRUCTION

A. Joint Location
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1. Construction joints and other types of joints shall be provided where indicated.
2. If notindicated, construction joints shall be provided at a 25-foot maximum spacing.

3. Where joints are indicated to be spaced greater than 40 feet apart, additional joints
shall be provided to maintain the 25-foot maximum spacing.

4. The location of joints, regardless of type, shall be submitted for acceptance by the
ENGINEER.

B. Joint Preparation

1. Construction Joints: The surfaces of horizontal joints shall be given a compacted,
roughened surface for good bonding. Except where the Drawings call for joint
surfaces to be coated, the joint surfaces shall be cleaned of laitance, loose or
defective concrete, foreign material, and be roughened to a minimum of 1/4-inch
amplitude. Such cleaning and roughening shall be accomplished by hydroblasting
or sandblasting (exposing aggregate) followed by thorough washing. Pools of water
shall be removed from the surface of construction joints before the new concrete is
placed. The following is also required:

a. Special care shall be used in preparing concrete surfaces at joints where
bonding between 2 sections of concrete is required.

b. Unless otherwise indicated, such bonding shall be required at every horizontal
joint in walls.

2. Old Concrete: Where concrete is to be cast against old concrete (defined as any
concrete which is greater than 60 Days old), the surface of the old concrete shall be
thoroughly cleaned and roughened by hydroblasting or sandblasting to expose
aggregate. The joint surface shall be coated with an epoxy bonding agent unless
determined otherwise by the OWNER. This provision shall not apply to joints where
waterstop is provided.

- END OF SECTION -
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SECTION 05 50 00 - MISCELLANEOUS METALWORK

PART 1 -- GENERAL

1.1

A

1.2

SUMMARY

The CONTRACTOR shall provide miscellaneous metalwork and appurtenances,
complete and in place, as indicated in accordance with the Contract Documents.

REFERENCE SPECIFICATIONS, CODES, AND STANDARDS

Federal Specifications

MIL-G-18015 A (3)

MIL-A-907E
Codes

OSHA 1927.10

(Ships) Aluminum Planks. (6063-T6)

Antiseize Thread Compound, High Temperature

Fixed Ladders

Commercial Standards

AA-M32C22A41
AASHTO HS-20
AISC

AlSI

ANSI / AWS D1.1
ANSI / AWS D1.2
ANSI / AWS QC1
ASTM A 36
ASTM A 48

ASTM A 53

ASTM A 123
ASTM A 153

ASTM A 193
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Aluminum Assn.

Truck Loading

Manual of Steel Construction

Design of Light Gauge, Cold-Formed Steel Structural Members
Structural Welding Code - Steel

Structural Welding Code - Aluminum

Qualification and Certification of Welding Inspectors

Carbon Structural Steel

Gray Iron Castings

Pipe, Steel, Black and Hot-Dipped, Zinc-Coated, Welded and
Seamless

Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel Products
Zinc Coating (Hot-Dip) on Iron and Steel Hardware

Alloy-Steel and Stainless Steel Bolting Materials for High
Temperature Service
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ASTM A 194 Carbon and Alloy Steel Nuts for Bolts for High Pressure and High

Temperature Service

ASTM A 307 Carbon Steel Bolts and Studs, 60,000 psi Tensile Strength

ASTM A 325 Structural Bolts, Steel, Heat Treated, 120/105 ksi Minimum
Tensile Strength

ASTM A 500 Cold-Formed Welded and Seamless Carbon Steel Structural
Tubing in Rounds and Shapes

ASTM A 992 Steel for Structural Shapes for Use in Building Framing

1.3 CONTRACTOR SUBMITTALS
A. Furnish submittals in accordance with the requirements of Section 01 33 00 — Contractor

Submittals.

B. Shop Drawings

1.

Shop Drawings shall conform to AISC recommendations and specifications, and
shall show holes, and the like, as may be required for other parts of the WORK.

2. Shop Drawings shall include complete details of members and connections, anchor
bolt layouts, schedules for fabrication procedures, and diagrams for the sequence of
erection.

3. Grating
a. Submit layout drawings for grating, showing the direction of span, type and

depth of grating, size and shape of grating panels, support seat angle and
ledger details, and details of grating hold down fasteners.

b. Submit load and deflection tables for each style and depth of grating used.

4. Anchors
a. Submit an ICBO report listing the ultimate load capacity in tension and shear for

each size and type of concrete anchor.

b. Submit manufacturer's recommended installation instructions and procedures
for adhesive anchors.

c. Upon review by the ENGINEER, these instructions shall be followed
specifically.

d. No substitution for the indicated adhesive anchors will be considered unless
accompanied with ICBO report verifying strength and material equivalency,
including temperature at which load capacity is reduced to 90 percent of that
determined at 75 degrees F.
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1.4 QUALITY CONTROL
A. Weld procedures and welder qualifications shall be available in the CONTRACTOR's

field office for review.

B. Welding shall be inspected by a CONTRACTOR-furnished inspector qualified in
accordance with AWS requirements and approved by the ENGINEER.

PART 2 -- PRODUCTS

2.1 GENERAL REQUIREMENTS

A. Steel
Wide Flange Shapes ASTM A 992
Shapes, Plates, Bars ASTM A 36
HSS ASTM A 500 Grade B

B. Loads. Covers and grates with matching frames shall be designed to support the
following loadings:

1.  Where located within a structure, the design loading shall match that required for the
adjacent floor area, or, if no floor loading is indicated, a minimum of 300 pounds per
square foot.

2. Exterior covers and grates shall be designed for AASHTO HL-93 loading unless
indicated otherwise.

2.2 BOLTS AND ANCHORS

A. Standard Service (Non-Corrosive Application)

1. Unless otherwise indicated, bolts, anchor bolts, washers, and nuts shall be
fabricated from carbon steel as indicated, and hot dip galvanized after fabrication.

2. Threads on galvanized bolts and nuts shall be formed with suitable taps and dies
such that they retain their normal clearance after hot-dip galvanizing.

3. Except as otherwise indicated, steel for bolt material, anchor bolts, and cap screws
shall be in accordance with the following requirements:

a. Structural Connections: ASTM A 307, Grade A or B, hot-dip galvanized
b. Anchor Bolts: ASTM A 307, Grade A or B, or ASTM A 36, hot-dip galvanized

c. High-Strength Bolts, where indicated: ASTM A 325
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B.

d. Pipe and Equipment Flange Bolts: ASTM A 193, Grade B-7

Bolt Requirements
1. The bolt and nut material shall be free-cutting steel.
2. The nuts shall be capable of developing the full strength of the bolts.

3. Threads shall be Coarse Thread Series conforming to the requirements of the
American Standard for Screw Threads.

4. Bolts and cap screws shall have hexagon heads and nuts shall be Heavy Hexagon
Series.

5. Bolts and nuts shall be installed with washers fabricated from material matching the
base material of bolts, except that hardened washers for high-strength bolts shall
conform to the requirements of the AISC Specification.

6. Lock washers fabricated from material matching the bolts shall be installed where
indicated.

7. The length of each bolt shall be such that the bolt extends at least 1/8-inch beyond
the outside face of the nut before tightening, except for anchor bolts which shall be
flush with the face of the nut before tightening.

PART 3 -- EXECUTION

3.1 FABRICATION AND INSTALLATION REQUIREMENTS
A. Fabrication and Erection
1. Except as otherwise indicated, the fabrication and erection of structural steel shall
conform to the requirements of the American Institute of Steel Construction "Manual
of Steel Construction."
3.2 WELDING
A. Methods & Qualifications
1. Welding shall be performed by the metal-arc method or gas-shielded arc method as
described in the American Welding Society "Welding Handbook" as supplemented
by other pertinent standards of the AWS.
2. The qualification of the welders shall be in accordance with the AWS Standards.
B. Quality
1. In assembly and during welding, the component parts shall be adequately clamped,
supported, and restrained in order to minimize distortion and for control of
dimensions.
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3.3

3.4

2. Weld reinforcement shall be as indicated by the AWS Code.

3. Upon completion of welding, remove weld splatter, flux, slag, and burrs left by
attachments.

4. Welds shall be repaired in order to produce a workmanlike appearance, with uniform
weld contours and dimensions.

5. Sharp corners of material that is to be painted or coated shall be ground to a
minimum of 1/32-inch on the flat.

GALVANIZING

Structural steel plates, shapes, bars, and fabricated assemblies required to be
galvanized shall, after the steel has been thoroughly cleaned of rust and scale, be
galvanized in accordance with the requirements of ASTM A 123.

Any galvanized part that becomes warped during the galvanizing operation shall be
straightened.

Bolts, anchor bolts, nuts, and similar threaded fasteners, after being properly cleaned,
shall be galvanized in accordance with the requirements of ASTM A153.

Field Repairs

1. Field repairs to damaged galvanizing shall be performed by preparing the surface
and applying a coating.

2. Surface preparation shall consist of removing oil, grease, soil, and soluble material
by cleaning with water and detergent (SSPC SP1) followed by brush-off blast
cleaning (SSPC SP7) over an area extending at least 4 inches into the undamaged
area.

3. The coating shall be applied to at least 3 mils dry film thickness, and shall be Zinc-
Clad Xl by Sherwin-Williams, Galvax by Alvin Products, Galvilite by ZRC
Worldwide, or equal.

DRILLED ANCHORS

Drilled anchors and reinforcing bars shall be installed in strict accordance with the
manufacturer's instructions.

Holes shall be roughened with a brush on a power drill, and then cleaned and dried.

Drilled anchors shall not be installed until the concrete has reached the required 28-day
compressive strength.

Adhesive anchors shall not be loaded until the adhesive has reached its indicated
strength in accordance with the manufacturer's instructions.

- END OF SECTION -

MCMILLEN - 011123 MISCELLANEOUS METALWORK
KRRC - FIRE ACCESS BOAT RAMPS AND DRY HYDRANTS PAGE 055000 -5



THIS PAGE INTENTIONALLY LEFT BLANK

MCMILLEN - 011123 MISCELLANEOUS METALWORK
KRRC - FIRE ACCESS BOAT RAMPS AND DRY HYDRANTS PAGE 05 50 00 - 6



SECTION 31 00 00 - EARTHWORK

PART 1 -- GENERAL

1.1 SUMMARY

A. The CONTRACTOR shall perform earthwork as indicated and required for construction
of the WORK, complete and in place, in accordance with the Contract Documents.

1.2  CONTRACTOR SUBMITTALS

A. The CONTRACTOR shall submit samples of materials proposed for the WORK in
conformance with the requirements of Section 01 33 00 — Contractor Submittals.
Sample sizes shall be as determined by the testing laboratory

B. CONTRACTOR's Detailed Excavation Plan

1.

The CONTRACTOR, prior to beginning any trench or structure excavation 5 feet
deep or deeper, shall submit to the OWNER and shall be in receipt of the OWNER's
written acceptance of the CONTRACTOR's detailed plan showing the design of
shoring, bracing, sloping of the sides of excavation, or other provisions for worker
protection against the hazard of caving ground during the excavation of such
trenches or structure excavation.

The CONTRACTOR’s plan shall be prepared and signed and sealed by a
Professional Engineer experienced in the field of geotechnical engineering and
licensed in the State where the WORK is being performed.

The OWNER’s acceptance of said plan will be for verification of submittal of the plan
with this requirement.

PART 2 -- PRODUCTS

2.1 FILL AND BACKFILL MATERIAL REQUIREMENTS

A. General

1.

Fill, backfill, and embankment materials shall be selected or shall be processed and
clean fine earth, rock, gravel, or sand, free from grass, roots, brush, other vegetation
and organic matter.

Fill and backfill materials that are to be placed within 6 inches of any structure or
pipe shall be free of rocks or unbroken masses of earth materials having a
maximum dimension larger than 3 inches.

B. Suitable Materials

1.

Materials not defined below as unsuitable will be considered as suitable materials
and may be used in fills, backfiling, and embankment construction, subject to the
indicated requirements.

2. If acceptable to the ENGINEER, some of the material listed as unsuitable may be
used when thoroughly mixed with suitable material to form a stable composite.
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3. Mixing or blending of materials to obtain a suitable composite is the
CONTRACTOR's option but is subject to the approval of the ENGINEER.

4. The CONTRACTOR shall submit certification to the ENGINEER that the chloride
concentration in imported materials within the pipe zone does not exceed 100 ppm,
when tested in accordance with the requirements of AASHTO T291-94 — Standard
Method of Test for determining Water-Soluble Chloride lon Content in Soil.

5. Suitable materials may be obtained from on-Site excavations, may be processed
on-Site materials, or may be imported.

6. If imported materials are required by this Section or are required in order to meet the
quantity requirements of the WORK, the CONTRACTOR shall provide the imported
materials as part of the WORK.

C. Types of Suitable Materials. The following types of suitable materials are defined:

Type AS (Aggregate Subbase): Crushed rock aggregate subbase material that can be
compacted readily by watering and rolling to form a firm stable base. This material is
often specified and required underneath the base course of asphaltic or concrete
pavement. At the option of the CONTRACTOR, the grading for either the 3-inch
maximum size or 2-inch maximum size gradation shall be used. The sand equivalent
value shall be greater than 20. Crushed rock aggregate subbase material shall meet
one of the following gradation requirements, as shown on the Drawings or approved by

the OWNER:
Sieve Size Percentage Passing Percentage Passing
(3-inch Max) (2-inch Max)
3-inch 100 100
2.0iinch 90 - 100 100
1.5inch - 95-100
No. 4 30-65 30-65
No. 16 15-40 15-40
No. 200 0-20 0-20

Type C (Civil Fill) (Not for use beneath concrete foundations): Civil Fill may consist
of imported materials or natural on-site materials. Civil Fill may be a combination of
Type AS material, Type GF, or Type SF material, or any mixture thereof, except as
shown. Some mixing, removal of oversized particles (greater than 4-inch diameter)
and/or removal of other unsuitable material may be required. On site sources of this
material may consist of forest duff/topsoil 1 ft to 2 ft below ground surface (bgs), silty
sand (Qal) between 2 ft to 10 ft bgs, poorly graded gravel with sand/silt (Qal) to 75 ft bgs
(very dense, ~15-inch to 2-ft cobbles observed).
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Type CLSM (Controlled Low Strength Material):
(CLSM) shall be in accordance with Section 31 23 00 - Controlled Low Strength Material.

Type DRC (Drain-rock Coarse):

gradation requirements.

Crushed rock or gravel meeting the following

Sieve Size Percentage Passing
2-inch 100
1.5-inch 90 - 100
1-inch 20 -55
3/4-inch 1-15
No. 200 0-3

Controlled low strength material

Type DRG (Drain-rock Graded): Drain-rock shall be crushed rock or gravel, durable
and free from slaking or decomposition under the action of alternate wetting or drying.
The drainrock shall have a sand equivalent value greater than 75. The finish graded
surface of the drainrock immediately beneath hydraulic structures shall be stabilized to
provide a firm, smooth surface upon which to construct reinforced concrete floor slabs.
The material shall be uniformly graded and shall meet the following gradation
requirements:

Sieve Size Percentage Passing
1-inch 100
0.75-inch 90 - 100
0.375-inch 40 - 100
No. 4 25-40
No. 8 18 — 33
No. 30 5-15
No. 50 0-7
No. 200 0-3

The finish graded surface of the drain rock immediately beneath hydraulic structures shall
be stabilized to provide a firm, smooth surface upon which to construct reinforced concrete
floor slabs.
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Type EF (Embankment Fills from on-site materials): Embankment Fill for the gravel
lot portions of the project may be obtained from on-Site excavations, may be processed
on-Site materials, or may be imported materials comprised of mixtures of Type AS, Type
DRG, Type GF, or Type S material. If on-site material is used for embankments, it may
require moisture conditioning to facilitate compaction. Drying of the embankment fill
material may not be practical during cold or wet periods of the year. Acceptable
embankment material shall meet or exceed the compaction density of 95 percent as
determined by ASTM D-1557.

Type GF (Granular Fill 0.75-inch minus): Angular crushed rock, stone or gravel, and
sand conforming to the requirements listed below. Do not use pea gravel as granular
backfill: The material shall have a maximum liquid limit of 35 and a maximum plasticity
index of 10. The material shall have a sand equivalent value greater than 75. (This
material is also known as Class | crushed stone.)

Sieve Size Percentage Passing
0.75-inch 100
No. 4 30-50
No. 200 0-6

Type PG (Pea Gravel fill): Crushed rock or gravel with 100 percent passing a 1/2-inch
sieve and not more than 10 percent passing a Number 4 sieve.

Type SF (Structural Fill / Foundation Base): Crushed rock structural fill material of
such nature that it can be compacted readily by watering and rolling to form a firm,
stable base for fill material required beneath concrete foundations. This material is often
specified and required directly underneath the finish course of asphaltic or concrete
pavement. At the option of the CONTRACTOR, the grading for either the 1.5 inch
maximum size or 0.75-inch maximum size gradation may be used material beneath
concrete foundations. The sand equivalent value shall be greater than 22. The material
shall meet the following gradation requirements:

Percentage Passing
Sieve Size 1.5 inch Max Gradation 0.75-inch Max Gradation
2-inch 100 -
1.5-inch 90-100 -
1-inch - 100
0.75-inch 81-91 90 - 100
No. 4 43 - 53 55 - 67
No. 16 23-29 28 - 38
No. 200 4-10 4-10
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Type SNF (Sand Fill): Sand material shall meet the following gradation requirements:

Sieve Size Percentage Passing
0.375-inch 100
No. 4 90 - 100
No. 16 50 - 80
No. 50 5-25
No. 200 0-5

Type T (Topsoil): Stockpiled topsoil material which has been obtained at the Site by
removing soil to a depth not exceeding 2 feet. Removal of the topsoil shall be done after

the area has been stripped of vegetation and debris.

Type X-CTF (Cement-Treated fill): Material which consists of Type AS material, or any
mixture of other approved materials which has been cement-treated so that the cement
content of the material is not less than 5 percent by weight when tested in accordance
with ASTM D 2901 - Standard Test Method for Cement Content of Freshly Mixed Soil
Cement. The ultimate compressive strength at 28 days shall be not less than 400 psi
when tested in accordance with ASTM D 1633 - Standard Test Method for Compressive

Strength of Molded Soil - Cement Cylinders.

Schedule: Earth materials shall be as indicated in the Contract Drawings. Where clear
definition in the drawings is not defined, the following schedule may be used to define

acceptable fill materials.

Civil Work Area

Material Type

Embankment Fills — (Solids Settling Basins &
other Embankments)

Type EF material, or Mixture of A
thru H materials that meet Type
EF gradation requirements.

Bedding for all pipes SNF
Pipe Zone Fills (unless indicated as Trench Zone)

Dielectrically / epoxy coated steel, polyethylene | GF

encased, non-mortar (rock-shield) coated

Small PVC (< 6-inch dia), HDPE (ADS) Drain | GF, SN

Pipe, & other pipes < 3-inch dia.

Other PVC, VCP, HDPE Pipe GF

Pipes on grades >4% where backfills are
graded with <10% passing No. 4 sieve

(CLSM) witrench plugs of types
J, L, or N at intervals of 200 feet
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Civil Work Area

Material Type

or less.

Trench zone backfill except as identified below

X, C, EF or an approved mixture
thereof.

Final backfill for irrigated unpaved areas

T

Trench zone and final backfill under structures

Same as pipe zone except
where concrete encasement is
required

Replace pipeline trench over excavation

DRC with 6-inch top layer of PG,
or non-woven filter fabric, or
same as pipe zone backfill if
trench is above water table.

Asphalt & Concrete Pavement Aggregate base | DRG, DRC
& Gravel Road base materials
Asphalt & Concrete Pavement Aggregate | AS

subbase & Gravel Road subbase materials

Backfill around structures (including berms)

C, EF, or an approved mixture

Under hydraulic or water retaining structures
with underdrains

DRG

Under structures where ground water is| DRC, underlain by non-woven
removed to allow placement of concrete filter fabric

All other structures DRG,

Top 6-inches of embankment fills, or backfills | T

around structures

D. Unsuitable Materials.

1.

Soils which, when classified under ASTM D 2487 - Standard Classification of Soils

for Engineering Purposes (Unified Soil

Classification System), fall

in the

classifications of PT, OH, CH, MH, or OL shall be classified as unsuitable materials.

In addition to the materials identified as unsuitable in the table above, a material
shall be classified as unsuitable if one of the following conditions is present;

a. Soils which cannot be compacted sufficiently to achieve the density specified

for the intended use.
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b. Materials that contain hazardous or designated waste materials including
petroleum hydrocarbons, pesticides, heavy metals, and any material which may
be classified as hazardous or toxic according to applicable regulations.

2.2 MATERIALS TESTING
A. Samples

1. Soils testing of samples submitted by the CONTRACTOR will be performed by a
testing laboratory of the OWNER's choice and at the CONTRACTOR’s expense.

2. The ENGINEER may direct the CONTRACTOR to supply samples for testing of any
material used in the WORK.

B. Particle Size Analysis. Particle size analysis of soils and aggregates will be performed
using ASTM D 422 - Standard Test Method for Particle-Size Analysis of Soils.

C. Sand Equivalent Value. Determination of sand equivalent value will be performed
using ASTM D 2419 - Standard Test Method for Sand Equivalent Value of Soils and
Fine Aggregate.

D. Unified Soil Classification System

1. References in this Section to soil classification types and standards shall have the
meanings and definitions indicated in ASTM D 2487.

2. The CONTRACTOR shall be bound by applicable provisions of ASTM D 2487 in the
interpretation of soil classifications.

E. Testing for sulfate, resistivity, and pH shall be performed in accordance with AASHTO
Test Methods T 288 and T 289.

F. Testing for chloride shall be performed in accordance with AASHTO T291-94 — Standard
Method of Test for determining Water-Soluble Chloride lon Content in Soil.

23 IDENTIFICATION TAPE

A. Unless otherwise indicated, identification tape shall be placed above buried pipelines
that are not comprised of magnetic components at least in part.

B. Identification tape shall be as specified in Section 40 23 01 — Piping Identification.
PART 3 -- EXECUTION
3.1 EXCAVATION AND BACKFILLING - GENERAL
A. General
1. Except when specifically provided to the contrary, excavation shall include the

removal of materials, including obstructions that would interfere with the proper
execution and completion of the WORK.
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2. The removal of such materials shall conform to the lines and grades indicated or
ordered.

3. Unless otherwise indicated, the entire Site shall be stripped of vegetation and debris
and shall be grubbed, and such material shall be removed from the Site prior to
performing any excavation or placing any fill.

4. The CONTRACTOR shall furnish, place, and maintain supports and shoring that
may be required for the sides of excavations.

5. Excavations shall be sloped or otherwise supported in a safe manner in accordance
with applicable state safety requirements and the requirements of OSHA Safety and
Health Standards for Construction (29CFR1926).

6. The CONTRACTOR shall provide quantity surveys where so required to verify
quantities for Unit Price Contracts.

7. Surveys shall be performed prior to beginning WORK and upon completion by a
surveyor licensed in the state where the Site is located.

B. Removal and Exclusion of Water

1. The CONTRACTOR shall remove and exclude water, including stormwater,
groundwater, irrigation water, and wastewater, from excavations.

2. Dewatering wells, wellpoints, sump pumps, or other means shall be used to remove
water and continuously maintain groundwater at a level at least 2 feet below the
bottom of excavations before the excavation WORK begins at each location.

3. Water shall be removed and excluded until backfilling is complete and field soils
testing has been completed.

3.2 OVER-EXCAVATION
A. Indicated

1. Where areas are indicated to be over-excavated, excavation shall be to the depth

indicated, and backfill shall be installed to the grade indicated.
B. Not Indicated

1. When ordered to over-excavate areas deeper and/or wider than required by the
Contract Documents, the CONTRACTOR shall over-excavate to the dimensions
ordered and backfill to the indicated grade.

C. Neither Indicated nor Ordered

1. Any over-excavation carried below the grade that is neither ordered or nor indicated
shall be backfilled and compacted to the required grade with the indicated material
as part of the WORK
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3.3

3.4

3.5

EXCAVATION IN LAWN AREAS

Where excavation occurs in lawn areas, the sod shall be carefully removed, dampened,
and stockpiled in order to preserve it for replacement.

Excavated material may be placed on the lawn, provided that a drop cloth or other
suitable method is employed to protect the lawn from damage, but the lawn shall not
remain covered for more than 72 hours.

Immediately after completion of backfilling and testing of the pipeline, the sod shall be
replaced and lightly rolled in a manner as to restore the lawn as near as possible to its
original condition.

The CONTRACTOR shall provide new sod if the stockpiled sod has not been replaced
within 72 hours.

EXCAVATION IN VICINITY OF TREES

Except where trees are indicated to be removed, trees shall be protected from injury
during construction operations.

No tree roots larger than 2 inches in diameter shall be cut without the express
permission of the ENGINEER.

Trees shall be supported during excavation by any means previously reviewed and
accepted by the ENGINEER.

ROCK EXCAVATION

Normal Excavation. Nearly all excavation, except where indicated in the Contract
Drawings shall be considered normal excavation, and may be accomplished using
conventional equipment as follows:

1. For general excavation, a D-9N Caterpillar tractor with a single shank ripper, or
equivalent equipment, is considered conventional equipment, if it can rip at a
production rate of at least 300 bank cubic yards per hour.

2. For trench excavation, a 235C Caterpillar excavator with a medium stick and a rock
ripping bucket, or equivalent equipment, is considered conventional equipment, if it
can excavate at a production rate of at least 30 bank cubic yards per hour.

3. If material is encountered which the CONTRACTOR believes cannot be excavated by
conventional equipment, the ENGINEER shall be notified immediately. The
CONTRACTOR shall provide performance tests of the specified conventional or
equivalent equipment. If the ENGINEER confirms in writing that the conventional
equipment cannot perform at the production rates indicated, the excavation will be
considered rock excavation.

Rock Excavation. Rock excavation shall include removal and disposal of the following
items:

1. Boulders measuring 1/3 of a cubic yard or more in volume;
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2. Rock material in ledges, bedding deposits, and un-stratified masses that cannot be
removed using conventional equipment as defined herein and which require
systematic drilling and blasting for removal;

3. Concrete or masonry structures that have been abandoned; and,
4. Conglomerate deposits that are so firmly cemented that they possess the

characteristics of solid rock and cannot be removed using conventional equipment
as herein defined and require systematic drilling and blasting for removal.

C. Scope and Payment for Rock Excavation

1. Rock excavation shall be performed by the CONTRACTOR, provided that if the
quantity of rock excavation is affected by any change in the scope of the WORK an
appropriate adjustment of the Contract Price will be made. Payment for rock
excavation shall be as set forth in the Bid form as a unit price item. If a unit price item
for rock excavation is not provided in the Bid form, the extra cost for excavation of
rock will be treated as a change.

2. Otherwise, payment will be made in accordance with a negotiated price.

D. Explosives and Blasting. Blasting will not be permitted on the project site.

3.6 DISPOSAL OF EXCESS EXCAVATED MATERIAL

A. Unless otherwise indicated, excess excavated material shall be the property of the
CONTRACTOR.

B. The CONTRACTOR shall be responsible for the removal and disposal of excess
excavated material.

C. The CONTRACTOR shall remove and dispose of excess excavated material at a location
selected by the CONTRACTOR and as approved by the ENGINEER or at an off-Site
location selected and arranged for by the CONTRACTOR.

D. The CONTRACTOR shall obtain required permits and landowner and agency approvals
for disposal of excess excavated material on-Site or off-Site and shall submit copies of
related documents to the ENGINEER for information prior to disposal. CONTRACTOR
shall pay costs associated with the removal and disposal

3.7 BACKEFILL

A. General
1. Backfill shall not be dropped directly upon any structure or pipe.

2. Backfill shall not be placed around or upon any structure until the concrete has
attained sufficient strength to withstand the loads imposed.

3. Backfill around water-retaining structures shall not be placed until the structures
have been tested, and the structures shall be full of water while backfill is being
placed.
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3.8

Pre-Placement Conditions

1.

Except for drainrock materials being placed in over-excavated areas or trenches,
backfill shall not be placed until water is removed from the excavation and the
trench sidewalls and bottom have been dried to a moisture content suitable for
compaction

2. Immediately prior to placement of backfill materials, the bottoms and sidewalls of
trenches and structure excavations shall have any loose, sloughing, or caving soil
and rock materials removed.

3. Trench sidewalls shall consist of excavated surfaces that are in a relatively
undisturbed condition before placement of backfill materials.

Layering

1. Backfill materials shall be placed and spread evenly in layers. During spreading,
each layer shall be thoroughly mixed as necessary in order to promote uniformity of
material in each layer.

2. When compaction is achieved using mechanical equipment, the layers shall be

evenly spread such that when compacted each layer shall not exceed 6 inches in
thickness.

Moisture Content

1.

Where the backfill material moisture content is below the optimum moisture content,
water shall be added before or during spreading until the proper moisture content is
achieved.

Where the backfill material moisture content is too high to permit the indicated
degree of compaction, the material shall be dried until the moisture content is
satisfactory.

STRUCTURE, ROADWAY, AND EMBANKMENT EXCAVATION AND BACKFILL

Excavation Beneath Structures and Embankments

1.

Except where indicated otherwise for a particular structure or where ordered by the
ENGINEER, excavation shall be carried to an elevation 6 inches below the bottom
of the footing or slab and brought back to grade with compacted materials
acceptable for placement beneath structures.

The area where a fill or embankment is to be constructed shall be cleared of
vegetation, roots, and foreign material.

Where indicated or ordered, areas beneath structures or fills shall be over-
excavated.

The subgrade areas beneath embankments shall be excavated to remove not less
than the top 6 inches of native material and where such subgrade is sloped, the
native material shall be benched.
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5. When such over-excavation is indicated, both the over-excavation and the
subsequent backfill to the required grade shall be performed by the CONTRACTOR.

6. After the required excavation or over-excavation for fills and embankments has
been completed, the exposed surface shall be scarified to a depth of 6 inches,
brought to optimum moisture content, and rolled with heavy compaction equipment
to obtain 95 percent of maximum density.

B. Excavation Beneath Concrete Reservoirs
1. Excavation under reservoirs shall extend to the bottom of the drainrock layer.

2. After such excavation has been completed, the exposed surface shall be rolled with
heavy compaction equipment to 95 percent of maximum density and then graded to
provide a reasonably smooth surface for placement of the drainrock.

3. Areas under the reservoir upon which fill, not drain rock, is to be placed, shall be
scarified to a depth of 6 inches, brought to optimum moisture content, and
compacted to obtain 95 percent of maximum density.

C. Excavation Beneath Paved Areas

1. Excavation under areas to be paved shall extend to the bottom of the aggregate
base or subbase, if such base is called for; otherwise it shall extend to the paving
thickness.

2. After the required excavation has been completed, the top 12 inches of exposed
surface shall be scarified, brought to optimum moisture content, and rolled with
heavy compaction equipment to obtain 95 percent of maximum density.

3. The finished subgrade shall be even, self-draining, and in conformance with the
slope of the finished pavement.

4. Areas that could accumulate standing water shall be regraded to provide a self-
draining subgrade.

D. Notification of ENGINEER

1. The CONTRACTOR shall notify the ENGINEER at least 3 Days in advance of
completion of any structure or roadway excavation and shall allow the ENGINEER a
review period of at least one day before the exposed foundation is scarified and
compacted or is covered with backfill or with any construction materials.

E. Compaction of Fill, Backfill, and Embankment Materials

1. Each layer of backfill materials as defined herein, where the material is graded such
that 10 percent or more passes a No. 4 sieve, shall be mechanically compacted to
the indicated percentage of density.

2. Equipment that is consistently capable of achieving the required degree of
compaction shall be used, and each layer shall be compacted over its entire area
while the material is at the required moisture content.
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3. Each layer of coarse granular backfill materials with less than 10 percent passing
the No. 4 sieve shall be compacted by means of at least 2 passes from a vibratory
compactor that is capable of obtaining the required density in 2 passes.

F. Heavy Equipment

1. Equipment weighing more than 10,000 pounds shall not be used closer to walls than
a horizontal distance equal to the vertical depth of the fill above undisturbed soil at
that time.

2. Hand-operated power compaction equipment shall be used where the use of
heavier equipment is impractical or restricted due to weight limitations.

G. Layering

1. Embankment and fill material shall be placed and spread evenly in approximately
horizontal layers.

2. Each layer shall be moistened and aerated as necessary.

3. Unless otherwise approved by the ENGINEER, no layer shall exceed 6 inches of
compacted thickness.

4. The embankment and fill shall be compacted in conformance with Paragraph K,
below.

H. Embankments and Fills on Slopes

1. When an embankment or fill is to be constructed and compacted against hillsides or
fill slopes steeper than 4:1, the slopes of the hillsides or fills shall be horizontally
benched in order to key the embankment or fill to the underlying ground.

2. A minimum of 12 inches perpendicular to the slope of the hillside or fill shall be
removed and re-compacted as the embankment or fill is brought up in layers.

3. Material thus cut shall be re-compacted along with the new material.

4. Hillside or fill slopes 4:1 or flatter shall be prepared in accordance with Paragraph A,
above.

I.  Compaction Requirements

1. The following compaction requirements shall be in accordance with ASTM D 1557 -
Test Method for Laboratory Compaction Characteristics of Soils Using Modified
Effort (56,000 ft - Ibf/ft?) (2,700 kN-m/m3) where the material is graded such that 10
percent or more passes a No. 4 sieve and in accordance with ASTM D 4253 - Test
Method for Maximum Index Density and Unit Weight of Soils Using a Vibratory
Table, and D 4254 - Test Method for Minimum Index Density and Unit Weight of
Soils and Calculation of Relative Density, where the material is coarse granular
backfill materials with less than 10 percent passing the No. 4 sieve:
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3.9
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Location or Use of Fill Percentage of Percentage of
or Backfill Maximum Dry Density Relative Density

Embankments and fills not
identified otherwise 90 55

Embankments and fills

beneath paved areas or |95 70
structures
Backfill beneath structures

. 95 70
and hydraulic structures
Topsoill 80 NA
Aggregate base or subbase 95 NA

PIPELINE AND UTILITY TRENCH EXCAVATION AND BACKFILL

General

1. Unless otherwise indicated or ordered, excavation for pipelines and utilities shall be

open-cut trenches with minimum widths as indicated.

Trench Bottom

1. Except where pipe bedding is required, the bottom of the trench shall be excavated

uniformly to the grade of the bottom of the pipe.

2. Excavations for pipe bells and welding shall be made as required.

3. Where pipe bedding is required, the bottom of the trench shall be excavated

uniformly to the grade of the bottom of the pipe bedding.

Open Trenches

1.  The maximum amount of open trench permitted in any one location shall be 500 feet
or the length necessary to accommodate the amount of pipe installed in a single

Day, whichever is greater.

2. Trenches shall be fully backfilled at the end of each Day or, in lieu thereof, shall be
covered by heavy steel plates adequately braced and capable of supporting
vehicular traffic in those locations where it is impractical to backfill at the end of each

Day.

3. These requirements for backfilling or use of steel plate will be waived in cases
where the trench is located further than 100 feet from any traveled roadway or
occupied structure; in such cases, however, barricades and warning lights meeting

appropriate safety requirements shall be provided and maintained.

D. Embankments, Fills and Structural Backfills

EARTHWORK
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Where pipelines are to be installed in embankments, fills, or structure backfills, the
fill shall be constructed to a level at least one foot above the top of the pipe before
the trench is excavated.

Upon completion of the embankment or structural backfill, a trench conforming to
the appropriate detail may be excavated and the pipe may be installed.

E. Trench Shield

1.

If a moveable trench shield is used during excavation operations, the trench width
shall be wider than the shield such that the shield is free to be lifted and then moved
horizontally without binding against the trench sidewalls and causing sloughing or
caving of the trench walls.

If the trench walls cave or slough, the trench shall be excavated as an open
excavation with sloped sidewalls or with trench shoring, as indicated and as
required by the pipe structural design.

If a moveable trench shield is used during excavation, pipe installation, and backfill
operations, the shield shall be moved by lifting the shield free of the trench bottom
or backfill and then moving the shield horizontally.

The CONTRACTOR shall not drag trench shields along the trench causing damage
or displacement to the trench sidewalls, the pipe, or the bedding and backfill.

F. Placing and Spreading of Backfill Materials

1.

Each layer of coarse granular backfill materials with less than 10 percent passing
the No. 4 sieve shall be compacted by means of at least 2 passes from a vibratory
compactor that is capable of achieving the required density in 2 passes and that is
acceptable to the ENGINEER.

Where such materials are used for pipe zone backfill, vibratory compaction shall be
used at vertical intervals of the lesser of one-half the diameter of the pipe; or 24
inches, measured in the uncompacted state.

In addition, these materials shall be subjected to vibratory compaction at the
springline of the pipe and the top of the pipe zone backfill, regardless of whether
that dimension is less than 24 inches or not.

Each layer of backfill material with greater than 10 percent passing the No. 4 sieve
shall be compacted using mechanical compactors suitable for the WORK.

The material shall be placed and compacted under the haunch of the pipe and up
each side evenly so as not to move the pipe during the placement of the backfill.

The material shall be placed in lifts that will not exceed 6 inches when compacted to
the required density.

G. Mechanical Compaction
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1. Backfill around and over pipelines that is mechanically compacted shall be
compacted using light, hand-operated vibratory compactors and rollers that do not
damage the pipe.

2. After completion of at least 2 feet of compacted backfill over the top of pipeline,
compaction equipment weighing no more than 8,000 pounds may be used to
complete the trench backfill.

H. Pipe and Utility Trench Backfill
1. Definitions

a. Bedding. The bedding is defined as that portion of pipe zone backfill material
between the trench subgrade and the bottom of the pipe.

b. Pipe Zone. The pipe zone is defined as that portion of the vertical trench
cross-section lying between a plane below the bottom surface of the pipe and a
plane at a point above the top surface of the pipe as indicated.

c. Trench Zone. The trench zone (located above the pipe zone) is defined as
that portion of the vertical trench cross-section lying as indicated between a
plane above the top surface of the pipe and a plane at a point 18 inches below
the finished surface grade, or if the trench is under pavement, 18 inches below
the roadway subgrade.

d. Final Backfill. Final backfill is defined as backfill in the trench cross-sectional
area within 6, 12, or 18 inches of finished grade, or if the trench is under
pavement, backfill within 18 inches of the roadway subgrade.

2. Pipe Zone Backfill
a. Final Trim

1)  After compacting the bedding, the CONTRACTOR shall perform a final
trim using a stringline for establishing grade, such that each pipe section
when first laid will be continually in contact with the bedding along the
extreme bottom of the pipe.

2)  Excavation for pipe bells and welding shall be made as required.

b. The pipe zone shall be backfilled with the indicated backfill material.

c. Pipe zone backfill materials shall be manually spread evenly around the pipe,
maintaining the same height on both sides of the pipe such that when
compacted the pipe zone backfill will provide uniform bearing and side support.

d. The CONTRACTOR shall exercise care in order to prevent damage to the
pipeline coating, cathodic bonds, and the pipe itself during the installation and

backfill operations.

3. Trench Zone Backfil
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a. After the pipe zone backfill has been placed, backfilling of the trench zone may
proceed.

Identification Tape

1.

Install identification tape as indicated.

2. Terminate the tape in a precast concrete box either adjacent to or part of the valve
box, manhole, vault, or other structure into which the non-metallic pipe enters or at
the end of the non-metallic pipeline.

3. The termination box shall be covered with a cast iron lid.

4. The box shall be located at grade in paved areas or 6 inches above grade in

unpaved areas.

Trench Shield

1.

If a moveable trench shield is used during backfill operations, the shield shall be
lifted to a location above each layer of backfill material prior to compaction of the
layer.

The CONTRACTOR shall not displace the pipe or backfill while the shield is being
moved.

Compaction Requirements

1.

The following compaction test requirements shall be in accordance with ASTM D
1557 - Test Method for Laboratory Compaction Characteristics of Soils Using
Modified Effort (56,000 ft - Ibf/ft3) (2,700 kN-m/m?3) where the material is graded such
that 10 percent or more passes a No. 4 sieve, and in accordance with ASTM D 4253
- Standard Test Method for Maximum Index Density and Unit Weight of Soils Using
a Vibratory Table, and D 4254 - Standard Test Method for Minimum Index Density
and Unit Weight of Soils and Calculation of Relative Density where the material is
coarse granular backfill materials with less than 10 percent passing the No. 4 sieve.

Location or Use of Fill or Backfill PercenE’;?)g/;eDgLQ/ils ximum

Pipe embedment backfill for flexible pipe. > 90

P_ipe peddiqg and over-excavated zones under bedding for flexible > 90

pipe, including trench plugs.

Pipe embedment backfill for steel yard piping >90

Pipe zone backfill portion above embedment for flexible pipe >90

Final backfill, beneath paved areas or structures. >95

Final backfill, not beneath paved areas or structures. >90
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Trench zone backfill, beneath paved areas and structures,
including trench plugs.

> 95

Trench zone backfill, not beneath paved areas or structures,
including trench plugs.

> 85

3.10 FIELD TESTING
A. General:
1. Field soils testing will be performed by a testing laboratory of the OWNER's choice
at the CONTRACTOR's expense, except as indicated below.
B. Density
1. Where soil material is required to be compacted to a percentage of maximum
density, the maximum density at optimum moisture content will be determined in
accordance with Method C of ASTM D 1557.
2. Where cohesionless, free draining soil material is required to be compacted to a
percentage of relative density, the calculation of relative density will be determined
in accordance with ASTM D 4253 and D 4254.
3. Field density in-place tests will be performed in accordance with ASTM D 1556 -
Standard Test Method for Density and Unit Weight of Soil in Place by the Sand-
Cone Method, ASTM D 2922 - Standard Test Methods for Density of Soil and Soil-
Aggregate in Place By Nuclear Methods (Shallow Depth), or by such other means
acceptable to the ENGINEER.
C. Remediation
1. In case the test of the fill or backfill shows non-compliance with the required density,
the CONTRACTOR shall accomplish such remedy as may be required to ensure
compliance.
2. Subsequent testing to show compliance shall be by a testing laboratory selected by
the OWNER and paid by the CONTRACTOR.
D. CONTRACTOR's Responsibilities
1. The CONTRACTOR shall provide test trenches and excavations, including
excavation, trench support and groundwater removal for the OWNER's field soils
testing operations.
2. The trenches and excavations shall be provided at the locations and to the depths
as required by the OWNER.
3. Lawn areas destroyed by test trenching and excavation shall be regraded and
relandscaped with hydroseeding.
- END OF SECTION -
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SECTION 31 05 19 - GEOTEXTILES

PART 1 -- GENERAL

1.1 SUMMARY

A. The CONTRACTOR shall provide geotextiles, complete and in place, in accordance with
the Contract Documents.

B. Definitions: The following definitions apply to the WORK of this Section:

1.

2.

Fabric: Geotextile, a permeable geosynthetic comprised solely of textiles.

Minimum Average Roll Value (MinARV): Minimum of series of average roll values
representative of geotextile provided.

Maximum Average Roll Value (MaxARV): Maximum of series of average roll values
representative of geotextile provided.

Nondestructive Sample: Sample representative of finished geotextile, prepared for
testing without destruction of geotextile.

Overlap: Distance measured perpendicular from overlapping edge of one sheet to
underlying edge of adjacent sheet.

Seam Efficiency: Ratio of tensile strength across seam to strength of intact
geotextile, when tested according to ASTM D 4884.

Woven geotextile: A geotextile fabric composed of polymeric yarn interlaced to form
a planar structure with uniform weave pattern.

Nonwoven geotextile: A geotextile fabric composed of a pervious sheet of polymeric
fibers interlaced to form a planar structure with uniform random fiber pattern.

1.2 REFERENCE SPECIFICATIONS, CODES, AND STANDARDS

A. The following standards are referenced in this Section:

ASTM D 4355 Standard Test Method for Deterioration of Geotextiles by
Exposure to Light, Moisture, and Heat in a Xenon-Arc Type
Apparatus

ASTM D 4491 Standard Test Methods for Water Permeability of Geotextiles by
Permittivity

ASTM D 4533 Standard Test Method for Trapezoid Tearing Strength of
Geotextiles

ASTM D 4595 Standard Test Method for Tensile Properties of Geotextiles by the

Wide-Width Strip Method
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ASTM D 4751 Standard Test Method for Determining Apparent Opening Size of

a Geotextile

ASTM D 4833 Standard Test Method for Index Puncture Resistance of

Geotextiles, Geomembranes, and Related Products

ASTM D 4884 Standard Test Method for Strength of Sewn or Thermally Bonded

Seams of Sewn Geotextiles

ASTM D 4886 Standard Test Method for Abrasion Resistance of Geotextiles

(Sand Paper/Sliding Block Method)

1.3 CONTRACTOR SUBMITTALS
A. Furnish submittals in accordance with Section 01 33 00 - Contractor Submittals.
B. Shop Drawings

1.  Manufacturer material specifications and product literature.

2. Installation drawings showing geotextile sheet layout, location of seams, direction of
overlap, and sewn seams.

3. Description of proposed method of geotextile deployment, sewing equipment,
sewing methods, and provisions for holding geotextile temporarily in place until
permanently secured.

C. Samples

1. Geotextile: One-piece, minimum 18-inches long, taken across full width of roll of
each type and weight of geotextile. Label each with brand name and furnish
documentation of lot and roll number from which each sample was obtained.

2. Field Sewn Seam: 5-foot length of seam, 12-inches wide with seam along center,
for each type and weight of geotextile.

3. Securing Pin and Washer: 1 each.

D. Certifications

1. Certification from geotextile manufacturer that products satisfy the indicated
requirements.

2. Field seam efficiency test results.
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PART 2 -- PRODUCTS

2.1

A

WOVEN GEOTEXTILE

Woven geotextile shall be composed of polymeric yarn interlaced to form a planar
structure with uniform weave pattern. Products shall be calendared or finished so that
yarns will retain their relative position with respect to each other.

Polymeric yarn shall be long-chain synthetic polymers (polyester or polypropylene) with
stabilizers or inhibitors added to make filaments resistant to deterioration due to heat
and ultraviolet light exposure.

Sheet Edges:
sheet.

Unseamed Sheet Width: Minimum 6 feet.

Nominal Weight per Square Yard: 6.

Physical Properties: Conform to requirements below.

Selvaged or finished to prevent outer material from separating from

PHYSICAL PROPERTY REQUIREMENTS FOR WOVEN GEOTEXTILE

Property Requirement Test Method
Apparent Opening Size | No.10 to No.100 U.S. | ASTM D 4751
(AOS) Standard Sieve Size
Water Permittivity 0.02 to 3.34 sec.”!, MinARV ASTM D 4491

(Falling Head)

Vertical Waterflow Rate | 10 to 150 gpm/sq ft,
MinARV
Wide Width Strip | 60to 1,500 Ib/in.-width, [ ASTM D 4595
Tensile Strength MinARV
Wide Width Strip | 14 to 60 percent, MaxARV
Elongation
Trapezoidal Tear | 30 to 200 Ib, MinARV ASTM D 4533
Strength
Puncture Strength 50 to 250 Ib, MinARV ASTM D 4833
Abrasion Resistance 5to 25 percent loss, | ASTM D 4886
250 cycles, MaxARV
Ultraviolet Radiation | 70to 90 percent strength [ ASTM D 4355
Resistance retention, MiIinARV after

500 hours
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2.2 NONWOVEN GEOTEXTILE

A. Nonwoven geotextile shall be composed of a pervious sheet of polymeric fibers
interlaced to form a planar structure with uniform random fiber pattern. Products shall be
calendared or finished so that yarns will retain their relative position with respect to each
other.

B. Polymeric yarn shall be long-chain synthetic polymers (polyester, polypropylene, or
polyethylene) with stabilizers or inhibitors added to make filaments resistant to
deterioration due to heat and ultraviolet light exposure.

C. Geotextile Edges: Selvaged or finished to prevent outer material from separating from
sheet.

D. Unseamed Sheet Width: Minimum 6-feet.
E. Nominal Weight per Square Yard: 12 ounces.

F. Physical Properties: Conform to requirements below.

PHYSICAL PROPERTY REQUIREMENTS FOR NONWOVEN GEOTEXTILE

Property Requirement Test Method
Apparent Opening Size | No. 100 to No. 140 U.S. [ ASTM D 4751
(AOS) Standard Sieve Size
Water Permittivity 1.2 sec.”", MinARV ASTM D 4491

Vertical Waterflow Rate

90 gpm/sq ft, MinARV

(Falling Head)

KRRC - FIRE ACCESS BOAT RAMPS AND DRY HYDRANTS

Wide Width Strip Tensile | 300 MinARV ASTM D 4595
Strength
Wide Width Strip | 70 percent, MaxARV ASTM D 4595
Elongation
Trapezoidal Tear | 120 Ib, MinARV ASTM D 4533
Strength
Puncture Strength 130 Ib, MinARV ASTM D 4833
Ultraviolet Radiation | 90 percent strength | ASTM D 4355
Resistance retention, MIinARV after
500 hours
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2.3

24

SEWING THREAD

Sewing thread shall be polypropylene, polyester, or Kevlar thread with durability equal to
or greater than durability of geotextile sewn.

SECURING PINS

Securing pins shall be steel rods or bars conforming to the following:
1. 3/16-inch diameter.

2. Pointed at one end; head on other end, sufficiently large to retain washer.
3.  Minimum Length: 12-inches.

Steel washers for securing pins shall be:

1. Outside Diameter: Not less than 1-1/2 inches.

2. Inside Diameter: 1/4-inch.

3. Thickness: 1/8-inch.

Steel Wire Staples

1. U-shaped.

2. 10-gauge.

3.  Minimum 6-inches long.

PART 3 -- EXECUTION

3.1 PRODUCT DELIVERY, STORAGE, AND HANDLING

A. Deliver each roll with sufficient information attached to identify manufacturer and product
name or number.

B. Handle products in manner that maintains undamaged condition.

C. Do not store products directly on ground. Ship and store geotextile with suitable
wrapping for protection against moisture and ultraviolet exposure. Store geotextile in a
way that protects it from elements. If stored outdoors, elevate and protect geotextile with
waterproof cover.

3.2 LAYING GEOTEXTILE

A. Notify the ENGINEER whenever geotextiles are to be placed. Do not place geotextile
prior to obtaining ENGINEER's approval of underlying materials.
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3.3

3.4

3.5

Lay and maintain geotextile smooth and free of tension, folds, wrinkles, or creases.
ORIENTATION ON SLOPES

Orient geotextile with long dimension of each sheet parallel to direction of slope.
Geotextile may be oriented with long dimension of sheet transverse to direction of slope
only if sheet width, without unsewn seams, is sufficient to cover entire slope and anchor
trench and extend at least 18-inches beyond toe of slope.

JOINTS

Unseamed Joints

1. Unseamed joints shall be overlapped to the following dimensions unless otherwise
indicated:

a. Foundation/Subgrade Stabilization: Minimum 18-inches.
b. Riprap: Minimum 18-inches.

c. Drain Trenches: Minimum 18-inches, except overlap shall equal trench width if
trench width is less than 18-inches.

d. Other Applications: Minimum 12-inches.

Sewn seams shall be used wherever stress transfer from one geotextile sheet to another

is necessary. Sewn seams, as approved by ENGINEER, also may be used instead of

overlap at joints for applications that do not require stress transfer.

1. Seam efficiency shall be minimum 70 percent, verified by preparing and testing
minimum of one set of nondestructive samples per acre of each type and weight of
geotextile provided. Test according to ASTM D 4884.

2. Type: "J" type seams are preferred, but flat or butterfly seams are acceptable.

3. Stitch Count: Minimum 3 to maximum 7 stitches per inch.

4. Stitch Type: Double-thread chain stitch, Type 401, Federal Standard No. 751a.

5. Stitch Location: 2-inches from geotextile sheet edges, or more if necessary to
develop required seam strength.

6. Sewing Machines: Capable of penetrating 4 layers of geotextile.
SECURING GEOTEXTILE

Secure geotextile during installation as necessary with sand bags or other means
approved by ENGINEER.

Securing Pins
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3.6

3.7

3.8

1. Insert securing pins with washers through geotextile, midway between edges of
overlaps and 6-inches from free edges.

2. Spacing
Slope Maximum Pin Spacing,
feet
Steeper than 3:1 2
3:1to 4:1 3
Flatter than 4:1 5

3. Install additional pins across each geotextile sheet as necessary to prevent slippage
of geotextile or to prevent wind from blowing geotextile out of position.

4. Push each securing pin through geotextile until washer bears against geotextile and
secures it firmly to subgrade.

PLACING PRODUCTS OVER GEOTEXTILE

Notify ENGINEER before placing material over geotextiie. Do not cover installed
geotextile prior to receiving authorization from the ENGINEER to proceed.

If tears, punctures, or other geotextile damage occurs during placement of overlying
products, remove overlying products as necessary to expose damaged geotextile.
Repair damage as indicated below.

INSTALLING GEOTEXTILE IN TRENCHES

Place geotextile in a way that will completely envelope granular drain material to be
placed in trench and with indicated overlap at joints. Overlap geotextile in direction of
flow. Place geotextile in a way and with sufficient slack for geotextile to contact trench
bottom and sides fully when trench is backfilled.

After granular drain material is placed to grade, fold geotextile over top of granular drain
material, unless otherwise indicated. Maintain overlap until overlying fill or backfill is
placed.

RIPRAP APPLICATIONS

Overlap geotextile at each joint with upstream sheet of geotextile overlapping
downstream sheet.

Sew joints where wave runup may occur.
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3.9 GEOTEXTILE-REINFORCED EARTH WALL APPLICATIONS
A. Sew exposed joints; extend sewn seams minimum 3-feet behind face of wall.
B. Protect exposed geotextile from damage and deterioration until permanent facing is
applied.
3.10 SILT FENCE APPLICATIONS
A. Install geotextile in one piece or continuously sewn to make one piece, for full length and
height of fence, including portion of geotextile buried in toe trench.
B. Install bottom edge of sheet in toe trench and backfill in a way that securely anchors
geotextile in trench.
C. Securely fasten geotextile to a wire mesh backing and each support post in a way that
will not result in tearing of geotextile when fence is subjected to service loads.
D. Promptly repair or replace silt fence that becomes damaged.
3.11  REPAIRING GEOTEXTILE
A. Repair or replace torn, punctured, flawed, deteriorated, or otherwise damaged
geotextile. Repair damaged geotextile by placing patch of undamaged geotextile over
damaged area plus at least 18-inches in all directions beyond damaged area. Remove
interfering material as necessary to expose damaged geotextile for repair. Sew patches
or secure them with pins and washers, as indicated above for securing geotextile, or by
other means approved by ENGINEER.
3.12 REPLACING CONTAMINATED GEOTEXTILE
A. Protect geotextile from contamination that would interfere, in ENGINEER's opinion, with
its intended function. Remove and replace contaminated geotextile with clean
geotextile.
- END OF SECTION -
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SECTION 31 11 00 - SITE PREPARATION

PART 1 -- GENERAL

1.1

A

1.2

SUMMARY

In its initial move onto the Site, the CONTRACTOR shall protect existing fences, houses
and associated improvements, streets, and utilities downslope of construction areas
from damage due to boulders, trees, or other objects dislodged during the construction
process and clear, grub, strip; and regrade certain areas, in accordance with the
Contract Documents.

SITE INSPECTION

Prior to moving onto the Site, the CONTRACTOR shall inspect the Site conditions and
review maps of the Site and off-Site pipeline routes and facilities delineating the
OWNER's property and right-of-way lines.

PART 2 --PRODUCTS (NOT USED)

PART 3 -- EXECUTION

3.1

A

3.2

PRIMARY SITE ACCESS

The CONTRACTOR shall develop any necessary access to the Site, including access
barriers to prohibit entry of unauthorized persons.

Utility Interference: Where existing utilities interfere with the WORK, notify the utility
owner and the ENGINEER before proceeding in accordance with the General
Conditions.

CLEARING, GRUBBING, AND STRIPPING

Construction areas shall be cleared of grass and weeds to at least a depth of 6-inches
and cleared of structures, pavement, sidewalks, concrete or masonry debris, trees, logs,
upturned stumps, loose boulders, and any other objectionable material of any kind which
would interfere with the performance or completion of the WORK, create a hazard to
safety, or impair the subsequent usefulness of the WORK, or obstruct its operation.
Loose boulders within 10-feet of the top of cut lines shall be incorporated in landscaping
or removed from the Site. Trees and other natural vegetation outside the actual lines of
construction shall be protected from damage during construction.

Within the limits of clearing, the areas below the natural ground surface shall be grubbed
to a depth necessary to remove stumps, roots, buried logs, and other objectionable
material. Septic tanks, drain fields, and connection lines and any other underground
structures, debris or waste shall be removed if found on the Site. Objectionable material
from the clearing and grubbing process shall be removed from the Site and wasted in
approved safe locations.
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C. The entire area to be affected by construction shall be stripped to a depth of 2.5-feet

3.3

below the existing ground contours. The stripped materials shall be stockpiled and
incorporated into landscaped areas or other non-structural embankments.

Unless otherwise indicated, native trees larger than 3-inches in diameter at the base
shall not be removed without the ENGINEER's approval. The removal of any trees,
shrubs, fences, or other improvements outside of rights-of-way, if necessary for the
CONTRACTOR's choice of means and methods, shall be arranged with the owner of the
property, and shall be removed and replaced, as part of the WORK.

OVEREXCAVATION, REGRADING, AND BACKFILL UNDER FILL AREAS

After the fill areas have been cleared, grubbed, and excavated, the areas to receive fill
will require over-excavation, regrading, and backfill, consisting of the removal and/or
stockpiling of undesirable soils. The ground surface shall be recontoured for keying the
fill and removing severe or abrupt changes in the topography of the Site. The over-
excavated volumes to a level 2.5-feet below the existing ground contours shall be
backfilled.

- END OF SECTION -
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SECTION 31 23 19 - DEWATERING

PART 1 -- GENERAL

1.1

A

1.2

1.3

SUMMARY

The CONTRACTOR shall dewater trench and structure excavations, in accordance with
the Contract Documents. The CONTRACTOR shall secure all necessary permits to
complete the requirements of this Section of the Specifications.

CONTRACTOR SUBMITTALS

Prior to commencement of excavation, the CONTRACTOR shall submit a detailed plan
and operation schedule for dewatering of excavations. The CONTRACTOR may be
required to demonstrate the system proposed and to verify that adequate equipment,
personnel, and materials are provided to dewater the excavations at all locations and
times. The CONTRACTOR's dewatering plan is subject to review by the ENGINEER.

QUALITY CONTROL

It shall be the sole responsibility of the CONTRACTOR to control the rate and effect of
the dewatering in such a manner as to avoid all objectionable settlement and
subsidence.

All dewatering operations shall be adequate to assure the integrity of the finished project
and shall be the responsibility of the CONTRACTOR.

Where critical structures or facilities exist immediately adjacent to areas of proposed
dewatering, reference points shall be established and observed at frequent intervals to
detect any settlement which may develop. The responsibility for conducting the
dewatering operation in a manner which will protect adjacent structures and facilities
rests solely with the CONTRACTOR. The cost of repairing any damage to adjacent
structures and restoration of facilities shall be the responsibility of the CONTRACTOR.

PART 2 -- PRODUCTS

2.1

A

EQUIPMENT

Dewatering, where required, may include the use of well points, sump pumps, temporary
pipelines for water disposal, rock or gravel placement, and other means. Standby
pumping equipment shall be maintained on the Site.

PART 3 -- EXECUTION

3.1

A

GENERAL REQUIREMENTS

The CONTRACTOR shall provide all equipment necessary for dewatering. It shall have
on hand, at all times, sufficient pumping equipment and machinery in good working
condition and shall have available, at all times, competent workmen for the operation of
the pumping equipment. Adequate standby equipment shall be kept available at all
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times to insure efficient dewatering and maintenance of dewatering operation during
power failure.

B. Dewatering for structures and pipelines shall commence when groundwater is first
encountered, and shall be continuous until such times as water can be allowed to rise in
accordance with the provisions of this Section or other requirements.

C. At all times, site grading shall promote drainage. Surface runoff shall be diverted from
excavations. Water entering the excavation from surface runoff shall be collected in
shallow ditches around the perimeter of the excavation, drained to sumps, and be
pumped or drained by gravity from the excavation to maintain a bottom free from
standing water.

D. Dewatering shall at all times be conducted in such a manner as to preserve the
undisturbed bearing capacity of the subgrade soils at proposed bottom of excavation.

E. If foundation soils are disturbed or loosened by the upward seepage of water or an
uncontrolled flow of water, the affected areas shall be excavated and replaced with drain
rock.

F. The CONTRACTOR shall maintain the water level below the bottom of excavation in all
work areas where groundwater occurs during excavation construction, backfilling, and
up to acceptance.

G. Flotation shall be prevented by the CONTRACTOR by maintaining a positive and
continuous removal of water. The CONTRACTOR shall be fully responsible and liable
for all damages which may result from failure to adequately keep excavations
dewatered.

H. If well points or wells are used, they shall be adequately spaced to provide the
necessary dewatering and shall be sandpacked and/or other means used to prevent
pumping of fine sands or silts from the subsurface. A continual check by the
CONTRACTOR shall be maintained to ensure that the subsurface soil is not being
removed by the dewatering operation.

I.  The CONTRACTOR shall dispose of water from the WORK in a suitable manner without
damage to adjacent property. CONTRACTOR shall be responsible for obtaining any
permits that may be necessary to dispose of water. No water shall be drained into work
built or under construction without prior consent of the ENGINEER. Water shall be
filtered using an approved method to remove sand and fine-sized soil particles before
disposal into any drainage system.

J. The release of groundwater to its static level shall be performed in such a manner as to
maintain the undisturbed state of the natural foundation soils, prevent disturbance of
compacted backfill and prevent flotation or movement of structures, pipelines, and
sewers.

- END OF SECTION -
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SECTION 31 35 00 - EROSION AND SEDIMENT CONTROL GENERAL

PART 1 -- GENERAL

1.1

A

1.2

1.3

A

SUMMARY

Work includes furnishing all labor, materials and equipment required for the installation
and maintenance of both permanent and temporary erosion and sediment control
measures as shown on the drawings and as specified herein.

Erosion and sediment control measures shall remain in place while potential for erosion
exists from construction activities at the site and disposal area, during the duration of the
contract and warranty period;

1. Protect and stabilize soils susceptible to erosion. This includes areas were
vegetative cover cannot be achieved due to soils, slopes or time of year. The
contractor shall be aware of and conform to measures necessary for the control of
erosion and sediment runoff according to applicable regulations.

2. Prevent sediment or sediment laden water from entering all creeks and the storm
drain systems or to be discharged from the construction site in accordance with the
California State Water Resources Control Board, USEPA and other applicable
regulations.

All temporary erosion and sediment control measures shall be installed prior to
commencement of construction.
REFERENCE SPECIFICATIONS, CODES, AND STANDARDS

U.S. DEPARTMENT OF AGRICULTURE (USDA) AMS Seed Act (1940; R 1988; R
1998) Federal Seed Act

California State Water Resources Control Board, Best Management Practices for
Erosion and Sediment Control

SUBMITTALS

Submit Erosion and Sediment Control Plans for acceptance in accordance with the
provisions of Section 01 33 00 — Contractor Submittals.

1. Submit an Erosion and Sediment Control Plan for work during construction, signed
and stamped by a registered Civil Engineer prior to the start of construction. Plan
shall meet all federal, state, and local requirements.

2. Submit Notice of Intent (NOI).

PART 2 - PRODUCTS (NOT USED)
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PART 3 -- EXECUTION

3.1

A

3.2

INSTALLATION

Install erosion and sediment control measures per manufacturer's directions or as
illustrated on the contract drawing or as identified in Section 31 35 20 — Erosion Control
Barriers, Section 31 35 30 — Erosion Control Vegetative, Section 31 35 29 — Erosion
Control Turbidity Curtain.

MAINTENANCE AND REMOVAL

Repair and reinstall temporary soil erosion control measures as necessary to ensure
proper function for the duration of ground disturbing activities and through the warranty
period.

Temporary erosion control devices shall be removed only after they have performed their
intended function.

All pipes, end sections, drainage curbs, sand bags, sediment fences and other materials
which are removed from temporary erosion control devices and not incorporated into the
permanent work shall become the property of the Contractor and shall be removed from
the area.

- END OF SECTION -
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SECTION 31 35 20 - EROSION CONTROL BARRIER

PART 1 -- GENERAL

1.1

A

1.2

A

B.

SUMMARY

The CONTRACTOR shall provide erosion control barriers, complete and in place, in
accordance with the Contract Documents

CONTRACTOR SUBMITTALS
Submittals shall be in accordance with Section 01 33 00 - Contractor Submittals.

Product Data: Manufacturer's catalog sheets on geotextile fabrics.

PART 2 -- PRODUCTS

21 FABRIC
A. Fabric may be woven or non-woven, made from polypropylene, polyethylene, or
polyamid, and shall contain sufficient UV inhibitors so that it will last for 2 years in
outdoor exposure.
B. Fabric shall have the following properties:
Standard
Parameter Method Value
Grab tensile strength ASTM D 4632 | 100 Ib
Burst strength ASTM D 3786 | 200 psi
Apparent opening size ASTM D 4751 | Between
200 and 70
sieve size
C. Fabric Manufacturer, or equal
1. Mirafi
2.2 POSTS
A. Posts shall be wood, at least 2 inches by 2 inches, at least 6 feet long.
B. Posts shall be steel, 1 1/2-inch, T-shaped, at least 6 feet long with protective coating.
2.3 FENCING
A. Woven wire fabric fencing shall be galvanized, mesh spacing of 6 inches, maximum 14-
gauge, at least 30 inches tall.
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24

A

B.

FASTENERS
Fasteners to wood posts shall be steel, at least 1 1/2 inches long.

Fasteners to steel posts shall be galvanized clips.

PART 3 -- EXECUTION

3.1 PREPARATION

A. Provide erosion control barriers at the indicated locations and as required to prevent
erosion and silt loss from the Site.

B. CONTRACTOR shall not commence clearing, grubbing, earthwork, or other activities
which may cause erosion until barriers are in place.

3.2 INSTALLATION

A. Barrier systems shall be installed in such a manner that surface runoff will percolate
through the system in sheet flow fashion and allow sediment to be retained and
accumulated.

B. Attach the woven wire fencing to the posts that are spaced a maximum of 6 feet apart
and embedded a minimum of 12 inches. Install posts at a slight angle toward the source
of the anticipated runoff.

C. Trench in the toe of the filter fabric barrier with a spade or mechanical trencher so that
the downward face of the trench is flat and perpendicular to the direction of flow. Lay
fabric along the edges of the trench. Backfill and compact.

D. Securely fasten the fabric materials to the woven wire fencing with tie wires.

E. Reinforced fabric barrier shall have a height of 18 inches.

F. Provide the filter fabric in continuous rolls and cut to the length of the fence to minimize
the use of joints. When joints are necessary, splice the fabric together only at a support
post with a minimum 6-inch overlap and seal securely.

3.3 MAINTENANCE

A. Regularly inspect and repair or replace damaged components of the barrier. Unless
otherwise directed, maintain the erosion control system until final acceptance; then
remove erosion and sediment control systems promptly.

B. Remove sediment deposits when silt reaches a depth of 6 inches or 1/2 the height of the
barrier, whichever is less. Dispose of sediments on the Site, if a location is indicated on
the Drawings, or at a site arranged by the CONTRACTOR which is not in or adjacent to
a stream or floodplain.

- END OF SECTION -
MCMILLEN - 011123 EROSION CONTROL BARRIER

KRRC - FIRE ACCESS BOAT RAMPS AND DRY HYDRANTS PAGE 313520 -2



SECTION 31 35 29 - EROSION AND SEDIMENT CONTROL TURBIDITY CURTAIN

PART 1 -- GENERAL
1.1 SUMMARY

A. The CONTRACTOR shall provide instream trapping devices specifically designed to limit
sediment transport impacts within a body of water. Turbidity curtains and other instream
sediment trapping devices shall provide sedimentation protection for in-stream, bank, or
upslope ground disturbance or from dredging or filling within a waterway.

B. WORK shall include furnishing all labor, materials, and equipment required for the
installation and maintenance of instream sediment trapping devices, complete and in
place, in accordance with the Contract Documents

C. CONTRACTOR shall be responsible for following all applicable Federal, State, and local
codes and regulations, including the California State Water Resources Control Board
requirements and best management practices.

1.2 CONTRACTOR SUBMITTALS
A. Submittals shall be in accordance with Section 01 33 00 - Contractor Submittals.

B. Product Data: Manufacturer's catalog sheets on turbidity curtain fabrics.

PART 2 -- PRODUCTS

2.1 FABRIC
A. Strong heavy-weight material with ultraviolet light (UV) inhibitors.
B. Tensile strength shall be sufficient to withstand predicted flows.
C. Seams and line attachments shall be sewn or vulcanized welded into place.
D. Flotation devices shall be flexible, buoyant units contained in an individual flotation

sleeve or collar attached to the curtain.
2.2 ANCHORS
A. In-stream anchors shall have a floating anchor buoy or other identifying mark.

B. Shoreline turbidity curtain anchors shall be 2- by 4-inch or 1.33-Ibs/lineal foot metal
stakes.

C. Bottom anchors shall hold the curtain in position and may be any of the following types:
plow, fluke, mushroom, or a grappling hook.
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PART 3 -- EXECUTION

3.1

A

3.2

O o0 m »

3.3

PREPARATION

Provide erosion control barriers at the indicated locations and as required preventing
erosion and silt loss from the Site.

CONTRACTOR shall not commence clearing, grubbing, earthwork, or other activities
which may cause erosion until barriers are in place.

INSTALLATION

For manufactured products, install per manufacturer’s instructions.
Install turbidity curtains parallel to flow of the watercourse.
Turbidity curtain shall extend the entire depth of the watercourse.

In areas heavily impacted by wind generated wave action; turbidity curtains should have
slack to follow the rise and fall of the water level without submerging.

Set upstream anchor points first, then unfurl the fabric, letting the flow carry the fabric to
the downstream anchor points.

MAINTENANCE AND REMOVAL
Follow manufacturer instructions for fabric and material repair.

Remove materials at low flows and in a manner to scoop and trap sediments within the
fabric.

Regularly inspect and repair or replace damaged components of the barrier. Unless
otherwise directed, maintain the erosion control system until the disturbed area is
permanently stabilized or upon final acceptance; then remove erosion and sediment
control systems promptly.

Dewater and dispose of sediments on the Site, if a location is indicated on the Drawings,
or at an approved site arranged by the CONTRACTOR which is not in or adjacent to a
stream or floodplain.

- END OF SECTION -
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SECTION 31 35 30 - EROSION CONTROL (VEGETATIVE)

PART 1 -- GENERAL

1.1

A

SUMMARY

The CONTRACTOR shall provide erosion protection including fertilizing, seeding, and
mulching for all disturbed areas that are not to be paved or otherwise treated in
accordance with the Contract Documents.

PART 2 -- PRODUCTS

2.1

A

MATERIALS

Fertilizer: Fertilizer shall be a commercial, chemical type, uniform in composition, free-
flowing, conforming to state and federal laws and suitable for application with equipment
designed for that purpose. Commercial fertilizer should conform to the requirements of
the California Food and Agricultural Code.

Seed: Seed shall be delivered in original unopened packages bearing an analysis of the
contents. Seed shall be guaranteed 95 percent pure with a minimum germination rate of
80 percent, and shall meet California State Seed Law.

1. Seed mix shall consist of brome, perennial ryegrass, barley, fescue, wheatgrass,
and clover native to the Upper Klamath watershed, or some combination of two or
more of the above.

2. The seed mix shall conform to the final seed mix selected in the SWPPP.

3. The seed mix shall have weed-free certifications and Phytophthora-free
certifications.

4. Seed mix shall be fast growing species that can be established with normal rainfall
and without supplemental irrigation.

5. Seed mix shall be subject to the approval of the OWNER and ENGINEER.

Mulch: Mulch shall be a fibrous, wood cellulose product produced for this purpose. It
shall be dyed green and shall contain no growth or germination inhibiting substances,
and shall be manufactured so that when thoroughly mixed with seed, fertilizer, and
water, in the proportions indicated it will form a homogenous slurry which is capable of
being sprayed. The mulch shall be Silva Fiber as manufactured by Weyerhaeuser
Company; Conwood Fiber as manufactured by Consolidated Wood Conversion
Corp.; or equal.

Erosion Control Fabric: Erosion control fabric shall be used on all slopes 4H:1V and
steeper.
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E.

1. Materials: Erosion control fabric shall be rolled, fiber matrix between biodegradable
or photodegradable polypropylene nets, and shall have a design life of 12 months or
greater.

2. Anchorage Devices: 6-inch biodegradable stakes from the manufacturer or staples
of the proper length as recommended by the manufacturer for specific soil condition.

Manufacturers, or Equal

1. North American Green

PART 3 -- EXECUTION

3.1

A

3.2

3.3

GENERAL

Weather Conditions: Fertilizing, seeding, or mulching operations will not be permitted
when wind velocities exceed 15 miles per hour or when the ground is frozen, unduly wet,
or otherwise not in a tillable condition.

Soil Preparation: The ground to be seeded shall be graded in conformance with the
Drawings and shall be loose and reasonably free of large rocks, roots, and other
material which will interfere with the work.

Method of Application: Fertilizer, seed, and mulch may be applied separately (Dry
Method), or they may be mixed together with water and the homogeneous slurry applied
by spraying (Hydraulic Method), except that all slopes steeper than 3 units horizontal to
1 unit vertical shall be stabilized by the Hydraulic Method.

DRY METHOD

Fertilizing: The fertilizer shall be spread uniformly at the rate recommended by the
seed supplier for the selected seed mix. The fertilizer shall be raked in and thoroughly
mixed with the soil to a depth of approximately 2-inches prior to the application of seed
or mulch.

Seeding: The seed shall be broadcast uniformly at the rate of 44 Ibs/acre
(approximately 1 Ib per 1,000 sq ft), or as recommended by the seed supplier. After the
seed has been distributed it shall be incorporated into the soil by raking or by other
approved methods.

Mulch Application: Mulch shall be applied at the rate of 1,500 Ib (air dried weight) per
acre (approximately 1 Ib per 30 sq ft).

HYDRAULIC METHOD

The hydraulic method consists of the uniform application by spraying of a homogeneous
mixture of water, seed, fertilizer, and mulch. The slurry shall be prepared by mixing the
ingredients in the same proportions as indicated above. The slurry shall have the proper
consistency to adhere to the earth slopes without lumping or running. Mixing time of
materials shall not exceed 45 minutes from the time the seeds come into contact with
the water in the mixer to the complete discharge of the slurry onto the slopes, otherwise
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the batch shall be recharged with seed. The mixture shall be applied using equipment
containing a tank having a built-in, continuous agitation and recirculation system, and a
discharge system which will allow application of the slurry to the slopes at a continuous
and uniform rate. The application rates of the ingredients shall be the same as those
specified for the Dry Method. The nozzle shall produce a spray that does not
concentrate the slurry nor erode the soil.

3.4 EROSION CONTROL BLANKET

A. Placement

1.

Biodegradable erosion control blanket shall be used on all slopes 4H:1V and
steeper.

The erosion control shall be spread only on prepared, fertiized and seeded
surfaces.

On all slopes, the erosion control blanket shall be laid up-and-down the slope in the
direction of water flow.

Waste of erosion control material shall be minimized by limiting overlaps as
specified and by utilizing the full length of the netting at roll ends.

B. Anchorage

1.

Ends and sides of adjoining pieces of material shall be overlapped 6-inches and 4-
inches respectively, and stapled. Six anchors shall be installed across ends. A
common row of staples shall be used at side joints. Staple through both blankets,
placing staples approximately 6-inches apart.

The top edge of the erosion control blanket shall be anchored in a 6-inch deep by 6-
inch wide trench. Backfill and compact trench after stapling.

Anchorage shall be by means of 9-inch long, 2-legged staples driven vertically and
full-length into the ground. The legs shall be spread 3-inches to 4-inches apart at
the ground to improve resistance to pull-out. In loose soils the use of 18-inch
metal/washer pins may be required to properly anchor the blankets.

All slopes which are 3:1 or greater shall be stapled with 2 staples per square yard in
a triangular pattern. Staples shall be installed per the manufacturer's recommended
staple pattern guide.

The erosion control blanket shall not be stretched, but should be laid loosely over
the ground to avoid pulling the blanket downslope.

The erosion control blanket shall not be rolled out onto ground containing frost
within the 9-inch penetration zone of the anchorage staples. Further, no stapling
shall be undertaken while any frost exists within the staple penetration zone.
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3.5

3.6

3.7

WATERING

Upon completion of the erosion control seeding, the entire area shall be soaked to
saturation by a fine spray. The new planting shall be kept watered by a sprinkling
system on the Site during dry weather or whenever necessary for proper establishment
of the planting until final project acceptance. At no time shall the planting be allowed to
dry out. Care shall be taken to avoid excessive washing or puddling on the surface and
any such damage caused thereby shall be repaired by the CONTRACTOR.

MAINTENANCE PRIOR TO FINAL ACCEPTANCE

The CONTRACTOR shall maintain the planted areas in a satisfactory condition until final
acceptance of the project. Such maintenance shall include the filling, leveling, and
repairing of any washed or eroded areas, as may be necessary, and sufficient watering
to maintain the plant materials in a healthy condition. The ENGINEER may require
replanting of any areas in which the establishment of the vegetative ground cover does
not appear to be developing satisfactorily.

MAINTENANCE AFTER FINAL ACCEPTANCE

The CONTRACTOR shall maintain the planted areas in a satisfactory condition until final
acceptance of the project. Such maintenance shall include the filling, leveling, and
repairing of any washed or eroded areas, as may be necessary, and sufficient watering
to maintain the plant materials in a healthy condition. The ENGINEER may require
replanting of any areas in which the establishment of the vegetative ground cover does
not appear to be developing satisfactorily.

- END OF SECTION -
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SECTION 31 37 00 - RIPRAP

PART 1 -- GENERAL

1.1

A

1.2

1.3

SUMMARY

The CONTRACTOR shall provide riprap, including associated earthwork, complete and
in place, in accordance with the Contract Documents.

REFERENCE SPECIFICATIONS, CODES, AND STANDARDS

ASTM C 88 Standard Test Method for Soundness of Aggregates by
Use of Sodium Sulfate or Magnesium Sulfate

ASTM C 535 Standard Test Method for Resistance to Degradation of
Large Size Coarse Aggregate by Abrasion and Impact in
the Los Angeles Machine.

AASHTO T 85 Standard Method of Test for Specific Gravity and
Absorption of Coarse Aggregate

AASHTO T 210 Method of Test for Aggregate Durability Index.
CONTRACTOR SUBMITTAL

Furnish submittals in accordance with Section 01 33 00 — Contractor Submittals.

Testing certificates from a qualified testing agency shall be submitted prior to

acceptance of the rock source to verify the conformity to the requirements of the
Contract Documents.

PART 2 -- PRODUCT

21 STONES FOR RIPRAP
A. Stones shall be graded in size to produce a reasonably dense mass. Riprap shall
consist of dense, natural rock fragments. Stones shall be resistant to weathering and to
water action; free from overburden, spoil, shale, and organic material; and shall meet the
gradation requirements below. Shale and stones with shale seams are not acceptable.
B. Riprap shall conform to the size types as follows:
1. Type | (6-inch Average Size):
Diameter Percentage Passing
12-inch 95 -100
6-inch 25-75
3-inch 0-10
2. Type Il (12-inch Average Size):
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Diameter

Percentage Passing

18-inch 95-100
12-inch 25-75
6-inch 0-5

3. Type lll (18-inch Average Size):

Diameter Percentage Passing
24-inch 95-100
18-inch 25-75
13-inch 0-5

4. Type IV (24-inch Average Size):

Diameter Percentage Passing
30-inch 95 - 100
24-inch 25-75
18-inch 15-25
12-inch 0-5

C. The greatest dimension of 50 percent of the stones shall be at least two-thirds but not
more than 1-1/2 times the diameter of the average size. Neither the breadth nor
thickness of any piece of riprap shall be less than one-third its length. Material shall be
of shapes which will form a stable protection structure of required depth. Rounded

boulders or cobbles shall not be used.

D. Stones shall consist of durable, sound, hard, angular rock meeting the following
requirements for durability absorption ratio, soundness test, and abrasion test:

Durability Absorption Ratio

Acceptability

Greater than 23

Passes

10 to 23

Passes only if Durability Index is 52 or greater

Less than 10

Fails
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Durability Absorption Ratio Durability Index (Coarse)
% absorption + 1

22

2.3

The durability index and percent absorption shall be determined by AASHTO T 210 and
AASHTO T 85, respectively. The minimum apparent specific gravity of the stones shall
be 2.5 as determined by AASHTO T 85.

Stones shall have less than 10 percent loss of weight after five cycles, when tested per
ASTM C 88.

Stones shall have a wear not greater than 40 percent, when tested per ASTM C 535.

Control of gradation shall be by visual inspection. The CONTRACTOR shall furnish a
sample of the proposed gradation of at least 5 tons or 10 percent of the total riprap
weight, whichever is less. If approved, the sample may be incorporated into the finished
riprap at a location where it can be used as a frequent reference for judging the
gradation of the remainder of riprap.

The acceptability of the stones will be determined by the ENGINEER prior to placement.
Any difference of opinion between the ENGINEER and the CONTRACTOR shall be
resolved by dumping and checking the gradation of two random truckloads of stones.
Arranging for and the costs of mechanical equipment, a sorting site, and labor needed in
checking gradation shall be the CONTRACTOR'’s responsibility.

GEOTEXTILE FABRIC

Geotextile fabric shall conform to the requirements of Section 31 05 19 - Geotextiles.
FILTER MATERIAL

Filter material shall be clean and free from organic matter. It shall be crushed rock or
gravel, durable and free from slaking or decomposition under the action of alternate

wetting or drying. The material shall be uniformity graded and shall conform to the
following gradation:

1. Type 1
Size Percentage Passing
3-inch 85-100
1-1/2 inch 45-75
3/4-inch 10-25

PART 3 -- EXECUTION

3.1

SURFACE PREPARATION

A. Surfaces to receive riprap shall be smooth and firm, free of brush, trees, stumps, and

other objectionable material, and shall be brought to the line and grade indicated.
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3.2

3.3

3.4

A

If a boulder is encountered during excavation of areas where large riprap is to be placed,
the CONTRACTOR shall excavate around the boulder. If the boulder is larger than the
largest allowable stone size for that area, the CONTRACTOR shall break up the boulder
to an acceptable size or remove it entirely.

Prior to placement of the geotextile, the surface shall be prepared to a smooth condition
free of debris, depressions, or obstructions which may damage the geotextile. The
geotextile shall be overlapped a minimum of 2-feet at longitudinal and transverse joints.
Upstream sheets shall overlap downstream sheets. For slope placement, each strip
shall overlap the next downhill strip. The geotextile shall be anchored using key
trenches or aprons at the crest and toe of the slope. Pins may be used in securing the
geotextile during installation. In no instance shall the geotextile be left exposed to
sunlight longer than 7 Days. Overexposed geotextile shall be removed and replaced.

PLACEMENT OF FILTER BLANKET

Area of riprap placement shall be excavated to the bottom of the filter blanket as
indicated and in accordance with Section 31 00 00 — Earthwork. After the excavation
has been completed, the top 12-inches of exposed surface shall be scarified, brought to
optimum moisture content, and compacted to 95 percent of maximum density. The
finished grade shall be even, self-draining, and in conformance with the slope of the
finished grade.

Placement of filter material shall be in accordance with Section 31 00 00. Filter material
shall be placed, spread, and compacted in lifts not to exceed 12-inches.

The CONTRACTOR shall remove any portion of the filter blanket that has been
disturbed to the degree that the layers become mixed. Replace the removed portion
with the required sizes.

Filter material shall be placed as follows, unless otherwise indicated.

1. For Type II, lll and IV riprap, use 12-inches of Type 1 filter material.
2. For Type | riprap, use 6-inches of Type 2 filter material.

No filter material is required if riprap is placed directly on bedrock.
PLACEMENT OF RIPRAP

Placement of riprap shall begin at the toe of the slope and proceed up the slope. The
stones may be placed by dumping and may be spread by bulldozers or other suitable
equipment as long as the underlying material is not displaced. Stones shall be placed
so as to provide a minimum of voids. Smaller stones shall be uniformly distributed
throughout the mass. Sufficient hand work shall be done to produce a neat and uniform
surface, true to the lines, grades, and sections indicated.

Where riprap is placed over a geotextile fabric, the riprap shall be placed so as to avoid
damage to the geotextile. Stones shall not be dropped from a height greater than 3-feet,
nor shall large stones be allowed to roll downslope.

GROUTED RIPRAP

After the riprap has been placed, sand or fine gravel shall be swept into the interstices to
fill them to within 4-inches of the average surface of the riprap. After wetting the stones,
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the remaining volume of the interstices shall be filled with a well-mixed grout composed
of 1 part Portland cement and 3 parts of sand, mixed to a workable consistency. The
grout shall be kept wet by sprinkling or covering with wet material for at least 3 Days.
The grout shall be protected from stream water or any other disturbance during this

curing period, and shall not be placed in freezing weather or when conditions are
unfavorable.

- END OF SECTION -
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SECTION 32 11 13 - A.C. PAVEMENT AND BASE

PART 1 -- GENERAL

1.1 SUMMARY

A. The CONTRACTOR shall provide A.C. pavement and base, complete and in place, in
accordance with the Contract Documents.

1.2 REFERENCE SPECIFICATIONS, CODES, AND STANDARDS

A. Commercial Standards
AASHTO M 82
AASHTO M 140
AASHTO M 208

AASHTO M 320

ASTM D 242
ASTM D 692
ASTM D 977
ASTM D 1073

ASTM D 1188

ASTM D 1557

ASTM D 2027
ASTM D 2397

ASTM D 2726

ASTM D 3515

ASTM D 6373-16

Al MS-2

B. State Standards

MCMILLEN - 011123

Cut-Back Asphalt (Medium Curing Type)
Emulsified Asphalt
Cationic Emulsified Asphalt

Standard Specification for Performance-Graded Asphalt
Binder

Mineral Filler for Bituminous Paving Mixtures
Coarse Aggregate for Bituminous Paving Mixtures
Emulsified Asphalt

Fine Aggregate for Bituminous Paving Mixtures

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

Test Methods for Laboratory Compaction Characteristics of
Soil Using Modified Effort (56,000 ft-Ibf per cu ft)

Cutback Asphalt (Medium Curing Type)
Cationic Emulsified Asphalt

Bulk Specific Gravity and Density of Non-Absorptive
Compacted Bituminous Mixtures.

Hot-Mixed, Hot-Laid Bituminous Paving Mixtures.

Standard Specification for Performance Graded Asphalt
Binder

Asphalt Mix Design Methods, 7" Edition (Asphalt Institute)
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1.3

State of California Department of Transportation (CalTrans). Standard Specifications
2018.

CONTRACTOR SUBMITTALS

Submittals shall be in accordance with Section 01 33 00 - Contractor Submittals.
Include job-mix formulas and other pertinent information satisfactory to the ENGINEER.

Suitability Tests of Proposed Materials: Tests for conformance with the
Specifications shall be performed prior to start of the WORK. The samples shall be
identified to show the name of the material, aggregate source, name of the supplier,
contract number, and the segment of the WORK where the material represented by the
sample is to be used. Results of all tests shall be submitted to the ENGINEER for
approval. Materials to be tested shall include aggregate base, coarse and fine
aggregate for paving mixtures, mineral filler, and asphalt cement.

PART 2 -- PRODUCTS

21 AGGREGATE BASE
A. Materials for aggregate base shall be Type GF material in accordance with Section 31
00 00 - Earthwork.
2.2 PRIME COAT
A. Prime coat shall be Type RS-2 liquid asphalt complying with the requirements of
AASHTO M 82 (ASTM D 2027) and Caltrans Standard Specifications, Section 94,
Asphaltic Emulsions.
2.3 TACK COAT
A. Tack coat shall be emulsified asphalt Grade SS-1 or SS-1h, CSS-1 or CSS-1h diluted
with one part water to one part emulsified asphalt, undiluted asphalt Grade RS-1 or
CRS-1, or paving asphalt grade 64-22. Emulsified asphalt shall comply with the
requirements of AASHTO M 140 (ASTM D 977) or M 208 (ASTM D 2397); paving
asphalt shall comply with the requirements of AASHTO M 226 (ASTM D 3381).
24  ASPHALT CEMENT
A. Asphalt Cement shall be Performance Grade 64-22 complying with the requirements of
AASHTO M320 (ASTM D 6373-16).
2.5 MINERAL AGGREGATE
A. Mineral aggregate shall be crushed stone, crushed slag, crushed gravel, stone or slag
screening, sand, mineral filler, or a combination of two or more of these materials.
Coarse and fine aggregates shall comply with all the quality requirements, except
soundness, of ASTM D 692 and D 1073, respectively. Coarse aggregate failing to
comply with abrasion requirements may be used if experience has demonstrated it to be
satisfactory.
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2.6

2.7

Mineral filler shall comply with ASTM D 242.

Combinations of aggregates having a history of polishing shall not be used in surface
courses.

ASPHALT-AGGREGATE MIXTURE

Asphalt-aggregate mix shall be Performance Grade 64-22, 1/2” maximum aggregate
size Type A HMA per CalTrans specifications 39-2.02B(4)(b) and shall comply with
Superpave HMA mix design, material specifications, and testing as described in MS-2
Asphalt Mix Design Methods by the Asphalt Institute.

PAVEMENT MARKING PAINT

Pavement marking paint shall be a product specifically formulated for use on asphalt
concrete pavement and shall have a proven record of performance and durability.

PART 3 -- EXECUTION

3.1

A

3.2

3.3

SUBGRADE PREPARATION

The subgrade shall be prepared in accordance with Section 31 00 00 - Earthwork as
applicable to roadways and embankments. The surface of the subgrade after
compaction shall be hard, uniform, smooth and true to grade and cross-section.
Subgrade for pavement shall not vary more than 0.02-foot from the indicated grade and
cross section. Subgrade for base material shall not vary more than 0.04-foot from the
indicated grade and cross section.

AGGREGATE BASE

Aggregate base shall be provided where indicated to the thickness indicated. Imported
aggregate bases shall be delivered to the Site as uniform mixtures and each layer shall
be spread in one operation. Segregation shall be avoided and the base shall be free of
pockets of coarse or fine material. Where the required thickness is 6-inches or less, the
base materials may be spread and compacted in one layer. Where the required
thickness is more than 6-inches; the base material shall be spread and compacted in
two or more layers of approximately equal thickness, and the maximum compacted
thickness of any one layer shall not exceed 6-inches. The relative compaction of each
layer of aggregate base shall be not less than 95 percent of maximum density when
measured in accordance with ASTM D 1557. The compacted surface of the finished
aggregate shall be hard, uniform, smooth and at any point shall not vary more than 0.02
foot from the indicated grade or cross-section.

PRIME COAT

Prior to placing of pavement a prime coat of cutback asphalt shall be applied to the
compacted base or subgrade at a rate between 0.10 and 0.25 gal/sq yd.
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3.4

3.5

TACK COAT

A tack coat shall be applied to existing paved surfaces where new asphalt concrete is to
be placed on existing pavement. It shall also be applied to the contact surfaces of all
cold pavement joints, curbs, gutters, manholes and the like immediately before the
adjoining asphalt pavement is placed. Care shall be taken to prevent the application of
tack coat material to surfaces that will not be in contact with the new asphalt concrete
pavement. Diluted emulsified asphalt shall be applied at the rate of 0.05 to 0.15 gal/sq
yd. Undiluted emulsified asphalt shall be applied at the rate of 0.025 to 0.075 gal/sq yd.
Paving asphalt shall be applied at the rate of approximately 0.05 gal/sq yd.

ASPHALT CONCRETE

At the time of delivery to the Site, the temperature of mixture shall not be lower than 260
degrees F or higher than 320 degrees F, the lower limit to be approached in warm
weather and the higher in cold weather.

Asphalt concrete shall not be placed when the atmospheric temperature is below 40
degrees F or during unsuitable weather.

The asphalt concrete shall be evenly spread upon the subgrade or base to such a depth
that, after rolling, it will be of the required cross section and grade of the course being
constructed.

The depositing, distributing, and spreading of the asphalt concrete shall be
accomplished in a single, continuous operation by means of a self-propelled mechanical
spreading and finishing machine designed specially for that purpose. The machine shall
be equipped with a screed or strike-off assembly capable of being accurately regulated
and adjusted to distribute a layer of the material to a definite pre-determined thickness.
When paving is of a size or in a location that use of a self-propelled machine is
impractical, the ENGINEER may waive the self-propelled requirement.

Spreading, once commenced, shall be continued without interruption.

The mix shall be compacted immediately after placing. Initial rolling with a steel-wheeled
tandem roller, steel three-wheeled roller, vibratory roller, or a pneumatic-tired roller shall
follow the paver as closely as possible. If needed, intermediate rolling with a pneumatic-
tired roller shall be done immediately behind the initial rolling. Final rolling shall
eliminate marks from previous rolling. In areas too small for the roller, a vibrating plate
compactor or a hand tamper shall be used to achieve thorough compaction.

Upon completion the pavement shall be true to grade and cross-section. When a 10-ft
straightedge is laid on the finished surface parallel to the center of the roadway, the
surface shall not vary from the edge of the straightedge more than 1/8-in except at
intersections or changes of grade. In the transverse direction, the surface shall not vary
from the edge of the straightedge more than 1/4-in.

The relative density after compaction shall be 95 percent of the density obtained by
using ASTM D 1188 or D 2726. A properly calibrated nuclear asphalt testing device
shall be used for determining the field density of compacted asphalt concrete, or slabs or
cores may be laboratory tested in accordance with ASTM D 1188.
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3.6 PAVEMENT MARKING

A. Pavement marking paint shall be applied where indicated only when the pavement
surface is dry and clean, and when the air temperature is above 40 degrees F. All
equipment used in the application of pavement marking shall produce stripes and
markings of uniform quality with clean and well-defined edges that conform to the details
and dimensions indicated. Drips, overspray, improper markings, and paint material
tracked by traffic shall be immediately removed from the pavement surface by methods
previously reviewed by the ENGINEER.

- END OF SECTION -
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SECTION 40 23 00 - PIPING, GENERAL

PART 1 -- GENERAL

1.1

1.2

SUMMARY

The CONTRACTOR shall provide the piping systems indicated, complete and operable,
in accordance with the Contract Documents.

The provisions of this Section shall apply to all piping sections in Divisions 33 and 40.

Pipe Fabrication Drawings. The Contract Drawings define the general layout,
configuration, routing, method of support, pipe size, and pipe type. The contract
drawings are not pipe construction or fabrication drawings. The CONTRACTOR shall
provide detailed pipe fabrication and pipe laying submittals in accordance with the
requirements of the individual pipe material specification sections.

Pipe Supports and Spacing. Where pipe supports and spacing are indicated on the
Drawings and are referenced to a standard detail, the CONTRACTOR shall use that
detail. Where pipe supports are not indicated on the Drawings, it is the
CONTRACTOR'S responsibility to develop the details necessary to design and construct
piping systems to accommodate the specific equipment provided, and to provide
spacers, adapters, and connectors for a complete and functional system.

CONTRACTOR SUBMITTALS
Furnish submittals in accordance with Section 01 33 00 - Contractor Submittals.

Shop Drawings: Shop Drawings shall contain information as required in the individual
pipe material specification section as well as the following information:

1. Layout and Fabrication Drawings: Layout drawings including necessary details,
dimensions, and material lists for pipe joints, fittings, specials, bolts and nuts,
gaskets, valves, appurtenances, anchors, and guides. Fabrication drawings shall
indicate spacers, pipe adapters and couplings, connectors, fittings, and location of
pipe supports to accommodate the equipment and valves in a complete and
functional system.

2. Modular Seals for Pipe Penetrations: Manufacturer's information sheets showing
materials and installation procedures.

3. Where applicable, all pipe coupling systems, including standard sleeve couplings,
flange coupling adaptors, welded-ring restrained couplings, and /or grooved joint
products shall be shown on shop drawings and product submittals and shall be
specifically identified with the applicable Manufacturer’s style or series number.

Samples: The CONTRACTOR shall provide and pay for any pipe material sampling
and product testing as necessary and as required in the individual pipe material
specifications.

Certifications
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1. Necessary certificates, test reports, and affidavits of compliance shall be obtained
by the CONTRACTOR.

2. A certification from the pipe fabricator that each pipe length will be manufactured
subject to the fabricator’s or a recognized Quality Control Program. An outline of
the Quality Control Program shall be submitted to the ENGINEER for review prior to
the manufacture of any pipe.

PART 2 -- PRODUCTS

2.1

GENERAL

Extent of Work: Pipes, fittings, and appurtenances shall be provided in accordance with
the requirements of the applicable Sections of Divisions 33 and 40 and as indicated.

Interior Linings: Application, thickness, and curing of pipe interior linings shall be in
accordance with the applicable Sections of Division 33, unless otherwise indicated.

Exterior Coatings: Application, thickness, and curing of exterior coatings on buried
pipe shall be in accordance with the applicable Sections of Division 33, unless otherwise
indicated. For pipes above ground or in structures, exterior coatings of such pipe shall
be in accordance with the applicable Sections of Division 33 and those coating systems
as identified in Section 09 96 00 - Protective Coatings.

Pressure Rating: Piping systems shall be designed for the maximum expected
pressure as defined in Section 01 74 30 - Pressure Pipe Testing and Disinfection, or as
indicated on the Contract Drawing, Piping Schedule, whichever is greater.

Inspection: Pipe shall be subject to inspection at the place of manufacture. During the
manufacture, the OWNER and ENGINEER shall be given access to areas where
manufacturing is in progress and shall be permitted to make inspections necessary to
confirm compliance with requirements.

Tests: Except where otherwise indicated, materials used in the manufacture of the pipe
shall be tested in accordance with the applicable specifications and standards. Welds
shall be tested as indicated. The CONTRACTOR shall be responsible for performing
material tests.

Welding Requirements: Qualification of welding procedures used to fabricate pipe shall
be in accordance with the provisions of AWS D1.1 - Structural Welding Code. Welding
procedures shall be submitted for the ENGINEER's review.

Welder Qualifications: Welding shall be done by skilled welders and welding operators
who have adequate experience in the methods and materials to be used. Welders shall
be qualified under the provisions of AWS D1.1 or the ASME Boiler and Pressure Vessel
Code, Section 9, by an independent local, approved testing agency not more than 6
months prior to commencing WORK on the piping. Machines and electrodes similar to
those used in the WORK shall be used in qualification tests. Qualification testing of
welders and materials used during testing is part of the WORK.
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PIPE FLANGES

General: Flanges shall have flat faces and shall be attached with bolt holes straddling
the vertical axis of the pipe unless otherwise indicated. Attachment of the flanges to the
pipe shall conform to the applicable requirements of AWWA C207. Flange faces shall
be perpendicular to the axis of the adjoining pipe. Flanges for miscellaneous small
diameter pipes shall be in accordance with the standards indicated for these pipes.

Pressure Ratings

1. 150 psi or less: Flanges shall conform to either AWWA C207 - Steel Pipe Flanges
for Waterworks Service--Sizes 4 In. Through 144 In., Class D, or ASME B16.5 -
Pipe Flanges and Flanged Fittings, 150 Ib class.

2. 150 psi to 275 psi: Flanges shall conform to either AWWA C207 Class E or Class
F, or ASME B16.5 150 Ib class.

3. 275 psito 700 psi: Flanges shall conform to ASME B16.5, 300 Ib class.

4. Selection based on test pressure: AWWA flanges shall not be exposed to test
pressures greater than 125 percent of rated capacity. For higher test pressures, the
next higher rated AWWA flange or an ANSI-rated flange shall be selected.

Blind Flanges: Blind flanges shall be in accordance with AWWA C207, or as indicated
for miscellaneous small pipes. Blind flanges for pipe sizes 10-inches and greater shall
be provided with lifting eyes in the form of welded or screwed eye bolts.

Flange Coating: Machined faces of metal blind flanges and pipe flanges shall be coated
with a temporary rust-inhibitive coating to protect the metal until the installation is
completed.

Flange Bolts: Bolts and nuts shall conform to Section 05 50 00 - Miscellaneous
Metalwork, unless noted otherwise on the Contract Drawings. All-thread studs may be
used on valve flange connections where space restrictions preclude the use of regular
bolts.

Insulating Flange Sets: Insulating flange sets shall be provided where indicated. Each
insulating flange set shall consist of an insulating gasket, insulating sleeves and
washers, and a steel washer. Insulating sleeves and washers shall be one piece when
flange bolt diameter is 1.5 inch or smaller and shall be made of acetal resin. For bolt
diameters larger than 1.5 inches, insulating sleeves and washers shall be 2 piece and
shall be made of polyethylene or phenolic material.

1. Steel washers shall be in accordance with ASTM A 325 - Structural Bolts, Steel,
Heat Treated, 120/105 ksi Minimum Tensile Strength.

2. Insulating gaskets shall be full-face.

3. Insulated flanges shall have bolt holes 1/4-inch diameter greater than the bolt
diameter.
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4. Insulating flange sets shall be as manufactured by JM Red Devil, Type E, Maloney
Pipeline Products Co, PSI Products, Inc., or equal

G. Flange Gaskets

2.3

1. Gaskets for flanged joints used in general water and wastewater service shall be
full-faced type, with material and thickness in accordance with AWWA C207,
suitable for temperatures to 700 deg F, a pH of one to 11, and pressures to 1,000
psig. Blind flanges shall have gaskets covering the entire inside face of the blind
flange and shall be cemented to the blind flange. Ring gaskets shall not be
permitted unless otherwise indicated. Flange gaskets shall be as manufactured by
John Crane, Style 2160, Garlock, Style 3000, or equal.

2. Gaskets for flanged joints used in chemicals, air, solvents, hydrocarbons, steam,
chlorine and other fluids shall be made of materials compatible with the service,
pressure, and temperature.

3. Gaskets for flanged joints used in water with chloramines shall be Gylon, Style
3500 as manufactured by Garlock, by Crane, or equal.

MECHANICAL-TYPE COUPLINGS (GROOVED OR BANDED PIPE)

General: Cast mechanical-type couplings shall be provided where indicated. The
couplings shall conform to the requirements of AWWA C606 - Grooved and Shouldered
Joints. Bolts and nuts shall conform to the requirements of Section 05 50 00. Gaskets
for mechanical-type couplings shall be compatible with the piping service and fluid
utilized, in accordance with the coupling manufacturer's recommendations. The wall
thickness of grooved piping shall conform to the coupling manufacturer's
recommendations to suit the highest expected pressure. To avoid excessive load on
equipment caused by pipe movement due to steady state or transient pressure
conditions, equipment connections with mechanical-type couplings shall have rigid
grooved couplings or flexible type coupling with harness in sizes where rigid type
couplings are not available, unless thrust restraint is provided by other means.
Mechanical type couplings shall be bonded. The CONTRACTOR shall have the
coupling manufacturer's service representative verify the correct choice and application
of couplings and gaskets, and the workmanship, to assure a correct installation. To
assure uniform and compatible piping components, grooved fittings, couplings, and
valves shall be furnished by the same manufacturer as the coupling. Grooving tools
shall be from the same manufacturer as the grooved components.

Manufacturers of couplings for steel pipe, or equal

1. Victaulic Style 41 or 44 (banded, flexible)

2. Victaulic Style 177N (grooved, flexible, for sizes 2 to 8 inch)

3. Victaulic Style 77 (grooved, flexible, for sizes 10 to 12 inch)

4. Victaulic Style AGS W77 (grooved, flexible, for sizes 14 to 72 inch)

5. Victaulic Style 107N or HP-70 (AGS grooved, rigid, for sizes 2 to 12 inch)
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6. Victaulic Style AGS W07 (AGS grooved, rigid, for sizes 14 to 48 inch)
SLEEVE-TYPE COUPLINGS

General: Sleeve-type couplings shall be provided where indicated. The CONTRACTOR
will not be allowed to substitute a sleeve-split coupling, or any other type in lieu of sleeve
coupling unless approved by the ENGINEER.

Construction: Sleeve couplings shall be in accordance with AWWA C219 - Standard
for Bolted Sleeve-Type Couplings for Plain-End Pipe. Couplings shall be steel with steel
bolts, without pipe stop. Couplings shall be of sizes to fit the pipe and fittings indicated.
The middle ring shall be not less than 1/4-inch thick or at least the same wall thickness
as the pipe to which the coupling is connected. If the strength of the middle ring material
is less than the strength of the pipe material, the thickness of the middle ring shall be
increased to have the same strength as the pipe. The coupling shall be either 5- or 7-
inches long for sizes up to and including 30-inches and 10-inches long for sizes greater
than 30-inches, for standard steel couplings, and 16-inches long for long-sleeve
couplings. The followers shall be single-piece contoured mill sections welded and cold-
expanded as required for the middle rings, and of sufficient strength to accommodate the
number of bolts necessary to obtain adequate gasket pressures without excessive
rolling. The shape of the follower shall be of such design as to provide positive
confinement of the gasket. Bolts and nuts shall conform to the requirements of Section
05500. Buried sleeve-type couplings shall be epoxy-coated at the factory as indicated.

Pipe Preparation: Where indicated, the ends of the pipe shall be prepared for flexible
steel couplings. Plain ends for use with couplings shall be smooth and round for a
distance of 12-inches from the ends of the pipe, with outside diameter not more than
1/64-inch smaller than the nominal outside diameter of the pipe. The middle ring shall
be tested by cold-expanding a minimum of one percent beyond the yield point, to proof-
test the weld to the strength of the parent metal. The weld of the middle ring shall be
subjected to air test for porosity.

Gaskets

1. Gaskets for sleeve-type couplings shall be rubber-compound material that will not
deteriorate from age or exposure to air under normal storage or use conditions.
Gaskets for wastewater and sewerage applications shall be Buna "N," Grade 60, or
equivalent suitable elastomer. The rubber in the gasket shall meet the following

specifications:
a. Color: Black
b. Surface: Non-blooming

c. Durometer Hardness: 75 +5
d. Tensile Strength: 1,000 psi minimum

e. Elongation: 175 percent minimum

MCMILLEN - 011123 PIPING, GENERAL
KRRC - FIRE ACCESS BOAT RAMPS AND DRY HYDRANTS PAGE 4023 00-5



25

2. The gaskets shall be immune to attack by impurities normally found in water or
wastewater. Gaskets shall meet the requirements of ASTM D 2000 - Classification
System for Rubber Products in Automotive Applications, AA709Z, meeting Suffix
B13 Grade 3, except as noted above. Where sleeve couplings are used in water
containing chloramine or other fluids which attack rubber materials, gasket material
shall be compatible with the piping service and fluid utilized.

3. Gasket materials used in water with chloramines shall be Gylon Style 3500 by
Garlock or by Crane, or equal.

Piping Connection to Equipment: Where piping connects to mechanical equipment
such as pumps, compressors, and blowers, the piping shall be brought to the equipment
connection aligned and perpendicular to the axis of the flange or fitting for which the
piping is to be connected. The piping shall not impose excessive stress to the
equipment connection to cause misalignment of the equipment. The CONTRACTOR
shall assign the responsibility to the equipment manufacturer to review the piping
connection to the equipment and submit any modifications to the ENGINEER for review.

Insulating Sleeve Couplings: Where insulating couplings are required, both ends of
the coupling shall have a wedge-shaped gasket which assembles over a sleeve of an
insulating compound material compatible with the fluid service in order to obtain
insulation of coupling metal parts from the pipe.

Restrained Joints: Sleeve-type couplings on pressure lines shall be harnessed unless
thrust restraint is provided by other means. Harnesses shall be designed by the pipe
manufacturer in accordance with AWWA Manual M11, or as indicated. Harness sets
shall be designed for the maximum test pressure of the pipe in which they are installed.
Where harness sets are installed near the suction and discharge of the pump, harness
bolts shall have zero elongation to prevent misalignment of the pump imparted by the
thrust within the piping system.

Manufacturers, or equal

1. Dresser, Style 38

2. Ford Meter Box Co., Inc., Style FC1 or FC3

3. Smith-Blair, Style 411

SLEEVE SPLIT-TYPE COUPLINGS (Victaulic Depend-O-Lok, or equal)
General: Where indicated sleeve-split type couplings shall be furnished.

Construction: Couplings shall be split-type, consisting of one or 2 piece housing,
gasket assembly, bolts and nuts, and end rings. The double arch cross section that
closes around the pipe ends shall be smooth to allow for expansion or contraction
requirements. The pipe ends with steel end rings affixed shall provide restraint
requirements. As the coupling closes, it shall confine the elastomeric gasket beneath
the arches of the sleeve to create a radial seal. The axial seal shall squeeze the closure
plates as the bolts pull the coupling snug around the pipe. The coupling shall permit
angular pipe deflection, flexibility, contraction and expansion as designed by the
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manufacturer. The coupling housing shall be designed for internal pressure and external
loads as determined by the design procedures of AWWA M-11. The coupling shell
thickness of the steel coupling shall be calculated using the formula:

T=PwDy/2Fs

where:
T = steel coupling thickness, inches
Dy = pipe outside diameter, inches
Pw = Design working pressure, psi
Fs = 50 percent of minimum yield point of steel, psi
Coupling design calculations shall be stamped and signed by a registered engineer
and shall be included in the Shop Drawing submittal for couplings.

The sealing members shall comprise of two “O”-ring gaskets and an elastomer
sealing pad bonded to sealing plate. Internal pressure shall not be required to make
the seal.

C. Materials

1.

Unless otherwise indicated, coupling housing material shall be the same material as
the piping. Carbon steel couplings shall be fabricated from ASTM A 36. Stainless
steel couplings shall be fabricated from ASTM A 240, T-304, 304L, 316, or 316L.

Carbon steel end rings shall conform to ASTM A 108 Grade 1018. Stainless steel
end rings shall conform to ASTM A 276 T-316L.

Bolts and nuts shall be in conformance with Section 05 50 00.

Gaskets shall be EPDM conforming to ASTM D 2000 for air service up to 240
degrees F. Gaskets for general water or sewerage service within the temperature
range of —20 to 180 degrees F shall be isoprene or EPDM conforming to ASTM D
2000.

Carbon steel couplings shall be fusion bond epoxy coated inside and outside of the
coupling in accordance with Section 09 96 00. Couplings installed underground
shall be provided with Depend-O-Wrap tape or equal. Application of wrapping
material shall be in conformance with AWWA C209.

D. Pipe Preparation

1.

Ends of pipes shall be prepared for the flexible split sleeve type couplings inspected
and approved by the coupling manufacturer. The pipe outside diameter and
roundness tolerances shall comply with tolerances listed in AWWA C219.

2. Plain ends for use with couplings shall be smooth and round for a distance of 12-
inches from end of the pipe.
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2.6

3. End rings shall be furnished with couplings when restraint is required. Carbon steel
end rings shall be ASTM A 108 Grade 1018. Stainless steel end rings shall conform
to ASTM A 276 T-316L.

4. Where the split-type coupling is used to take up thermal expansion or contraction
(Depend-O-Lok Style 230) at the pipe joint, one end ring shall be fixed to one end
of the pipe to keep the coupling in the proper location.

5. Where the split-type coupling is used for a fully restrained pipe joint (Depend-O-Lok
Style 232) at the pipe joint, one end ring shall be welded to each of the pipe ends to
fit beneath the coupling and shall be protected by the coating. Welding design and
specification shall be in conformance with the coupling manufacturer’s
recommendation.

Manufacturer, or equal
1. Victaulic, Depend-O-Lok
FLANGE COUPLING ADAPTERS

Flange coupling adapters shall be provided where indicated. The CONTRACTOR will
not be allowed to substitute any other type in lieu of flange coupling adapter unless
approved by the ENGINEER. The coupling shall be rated as indicated.

Construction: Flange coupling adapter body shall be fabricated from steel ASTM A 512
- Cold-Drawn Buttweld Carbon Steel Mechanical Tubing or A 513 - Electric-Resistance
Welded Carbon and Alloy Steel Mechanical Tubing with steel bolts, without pipe stop.
Flange shall be in accordance with AWWA C207. Couplings shall be of sizes to fit the
pipe and fittings indicated. The body shall be not less than 1/4-inch thick or at least the
same wall thickness as the pipe to which the coupling is connected. If the strength of
the body material is less than the strength of the pipe material, the thickness of the
middle ring shall be increased to have the same strength as the pipe. The follower
flange shall be fabricated from steel, ASTM A 576 - Steel Bars, Carbon, Hot Wrought,
Special Quality or AISI C1012. The shape of the follower shall be of such design as to
provide positive confinement of the gasket. Flange coupling adapters installed in piping
system rated for positive pressure, the coupling shall be restrained with harness bolts or
tie rods. Other means of restraining the coupling such as set screws will not be
acceptable. Bolts and nuts shall conform to the requirements of Section 05 50 00.
Buried couplings shall be epoxy-coated at the factory as indicated.

Gaskets: Gaskets for flange coupling adapters shall be rubber-compound material that will
not deteriorate from age or exposure to air under normal storage or use conditions.
Gaskets for wastewater and sewerage applications shall be Buna "N," Grade 60 NSF
approved, or equivalent suitable elastomer.
1. The rubber in the gasket shall meet the following specifications:

a. Color - Jet Black

b. Surface - Non-blooming
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2.7

c. Durometer Hardness - 74 £ 5
d. Tensile Strength - 1,000 psi Minimum
e. Elongation - 175 percent Minimum

2. The gaskets shall be immune to attack by impurities normally found in water or
wastewater. Gaskets shall meet the requirements of ASTM D 2000 - Classification
System for Rubber Products in Automotive Applications, AA709Z, meeting Suffix
B13 Grade 3, except as noted above. Where flange coupling adapters are used in
water containing chloramine or other fluids which attack rubber materials, gasket
material shall be compatible with the piping service and fluid utilized.

3. Gasket materials used in water with chloramines shall be Gylon Style 3500 by
Garlock or by Crane, or equal.

Piping Connection to Equipment: Where piping connects to mechanical equipment
such as pumps, compressors, and blowers, the piping shall be brought to the equipment
connection aligned and perpendicular to the axis of the flange or fitting for which the
piping is to be connected. The piping shall not impose excessive stress to the
equipment connection to cause misalignment of the equipment. The CONTRACTOR
shall assign the responsibility to the equipment manufacturer to review the piping
connection to the equipment and submit any modifications to the ENGINEER for review.

Restrained Joints: Flange coupling adapters on pressure lines shall be harnessed
unless thrust restraint is provided by other means. Harnesses shall be designed by the
pipe manufacturer in accordance with AWWA Manual M11, or as indicated. Harness
sets shall be designed for the maximum test pressure of the pipe in which they are
installed. Where harness sets are installed near the suction and discharge of the pump,
harness bolts shall have zero elongation to prevent misalignment of the pump imparted
by the thrust within the piping system.

Manufacturers, or equal

1.  Smith-Blair, Model 975
2. JCM, Model 309
EXPANSION JOINTS

Piping subject to expansion and contraction shall be provided with sufficient means to
compensate for such movement without exertion of undue forces to equipment or
structures. This may be accomplished with expansion loops, bellow-type expansion
joints, or sliding-type expansion joints. Expansion joints shall be flanged end, stainless
steel, Monel, rubber, or other materials best suited for each individual service. The
CONTRACTOR shall submit detailed calculations and manufacturer's Shop Drawings of
proposed expansion joints, piping layouts, and anchors and guides, including information
on materials, temperature, and pressure ratings.
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2.8

MODULAR MECHANICAL SEALS FOR PIPING PENETRATIONS

Where indicated and where required to prevent flow of water or air, the passages of
piping through wall sleeves and cored openings shall be sealed with modular
interlocking link mechanical closures. Individual links shall be constructed of EPDM
rubber, be suitable for temperatures between minus 40 and plus 250 deg F, and be
shaped to fill the annular space between the outside of the pipe and the inside of the
wall sleeve or cored opening.

1. Links shall be assembled with type 316 stainless steel bolts and nuts to form a
continuous rubber belt around the pipe.

2. Pressure plates under each bolt and nut shall be fabricated of a corrosion-resistant
composite material.

3. Sizing and installation of sleeves and assemblies shall be in accordance with the
manufacturer's recommendations.

4. Modular mechanical seals for pipe penetrations shall be Link Seal by Thunderline
Corporation, or equal

PART 3 -- EXECUTION

3.1

A

3.2

MATERIAL DELIVERY, STORAGE, AND PROTECTION

Piping materials, fittings, valves, and accessories shall be delivered in a clean and
undamaged condition and stored off the ground for protection against oxidation caused
by ground contact. Defective or damaged materials shall be replaced with new
materials.

GENERAL

Piping, fittings, and appurtenances shall be installed in accordance with the
requirements of applicable Sections of Division 33 and Division 40. Proprietary
manufactured couplings shall be installed in accordance with the coupling
manufacturer's recommendation.

Care shall be taken to insure that piping flanges, mechanical-type couplings, sleeve-type
couplings, flexible connectors, and expansion joints are properly installed as follows:

1. Gasket surfaces shall be carefully cleaned and inspected prior to making up
the connection. Each gasket shall be centered properly on the contact surfaces.

2. Connections shall be installed to prevent inducing stress to the piping
system or the equipment to which the piping is connected. Contact surfaces for
flanges, couplings, and piping ends shall be aligned parallel, concentric, and square
to each axis at the piping connections.

3. Bolts shall be initially hand-tightened with the piping connections properly aligned.
Bolts shall be tightened with a torque wrench in a staggered sequence to the AISC
recommended torque for the bolt material.
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4. After installation, joints shall meet the indicated leakage rate. Flanges shall not be
deformed nor cracked.

C. Lined Piping Systems: The lining manufacturer shall take full responsibility for the
complete, final product and its application. Pipe ends and joints of lined pipes at
screwed flanges shall be epoxy-coated to assure continuous protection.

D. Protective Coatings for Buried Couplings (rigid and flexible). Where pipe couplings
are buried, all such couplings shall be given a liquid epoxy coating in the factory (unless
otherwise specified) and shall be protected in the ground with a field applied use of a
cross-linked polyolefin backed, heat-shrinked protective wrapping (Canusa Aqua-Shield or
equal).

E. Core Drilling: Where core drilling is required for pipes passing through existing
concrete, core drilling locations shall be determined by radiograph of concrete
construction to avoid damage to embedded raceways and reinforcing bars.

F. Cleanup: After completion of the WORK, cuttings, joining and wrapping materials, and
other scattered debris shall be removed from the Site. The entire piping system shall be
handed over in a clean and functional condition.

- END OF SECTION -
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SECTION 40 23 22 - PVC PRESSURE PIPE

GENERAL

1.1

A

C.

D.

1.2

SUMMARY

The CONTRACTOR shall provide polyvinyl chloride (PVC) pressure pipe, complete and
in place, in accordance with the Contract Documents.

Pipe Material Group No. 16. This piping system is referred to in the Pipe Schedule as
Piping Material Group No. 16.

The requirements of Section 40 23 00 - Piping, General, apply to the WORK of this Section.
This Section includes PVC pressure pipe with solvent-welded, flanged, or screwed joints.

CONTRACTOR SUBMITTALS

A. Furnish submittals in accordance with the requirements of Section 01 33 00 — Contractor

Submittals.

B. Shop Drawings: The CONTRACTOR shall submit Shop Drawings of pipe, joints, bends,

special fittings, and piping appurtenances.

PART 2 -- PRODUCTS

2.1

A

2.2

2.3

PIPE MATERIAL

PVC pipe shall be made from new rigid unplasticized polyvinyl chloride and shall be normal
impact Type 1, Grade 1, Class 12454, listed as compliant with NSF Standard 61, unless
otherwise indicated, in accordance with ASTM D1785 — Poly (Vinyl Chloride) (PVC) Plastic
Pipe, Schedules 40, 80, and 120.

PIPE JOINTS

Pipe joints shall be solvent-welded type with solvent cement and primer as recommended
by the pipe manufacturer for the chemical in the pipe.

Screwed joints that are necessary to match up to threaded valves or fittings shall be made
up with appropriate thread sealant, either paste or tape.

Flanged joints shall be made with solvent-welded PVC flanges, drilled to ASME B16.5 —
Pipe Flanges and Flanged Fittings, Class 150, unless otherwise indicated. Gaskets shall
be ANSI 150 Ib. full face, 1/8-inch thick Neoprene for water service.

FITTINGS

Solvent Welded and Threaded Fittings: Solvent-welded and threaded fittings shall be
compact type, Schedule to match pipe PVC fittings in accordance with ASTM D2466 or
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ASTM D2467 — Socket-Type Poly (Vinyl Chloride) (PVC) Plastic Pipe Fittings, to match
pipe schedule.

Flanged Fittings: Flanged fittings shall be Schedule to match fabricated PVC fittings with
150 Ib. flanges to ASME B16.5.

PART 3 -- EXECUTION

3.1

A

3.2

3.3

INSTALLATION

General: PVC pipe shall be installed in a neat and workmanlike manner, properly aligned,
and cut from measurements taken at the Site to avoid interferences with structural
members, architectural features, openings, and equipment. Exposed pipe shall afford
maximum headroom and access to equipment, and where necessary, piping shall be
installed with sufficient slopes for venting or drainage of liquids and condensate to low
points. It is recommended that the CONTRACTOR obtain the assistance of the pipe
manufacturer's field representative to instruct the pipefitters in the correct installation and
support of PVC piping.

Supports and Anchors: Piping shall be firmly supported with fabricated or commercial
hangers or supports in accordance with Section 40 23 02 — Pipe Supports. Where
necessary to avoid stress on equipment or structural members, the pipe shall be anchored
or harnessed. Expansion joints and guides shall compensate for pipe expansion due to
temperature changes.

Valves and Unions: Unless otherwise indicated, connections to fixtures, groups of
fixtures and equipment shall be provided with a shutoff valve and union, unless the valve
has flanged ends. Unions shall be provided at threaded valves, equipment, and other
devices requiring occasional removal or disconnection. Valves and flanges attached to
PVC pipe shall be provided with adequate supports.

PIPE PREPARATION

Prior to installation, each pipe length shall be carefully inspected, flushed clean of any
debris or dust, and be straightened, if not true. Ends of threaded pipes shall be reamed
and filed smooth. Pipe fittings shall be equally cleaned before assembly.

PIPE JOINTS

Solvent-Welded Joints: Solvent-welded joints shall be made with fresh primer and
solvent cement on clean, dry pipe ends. The primer and cement cans shall be kept closed
at all times and the joints shall be made up at the recommended ambient temperatures,
to the pipe or cement manufacturer's written recommendations. Pipe ends shall be
inserted to the full depth of the socket.

Flange Joints: Flanged joints shall be made with gaskets and galvanized steel bolts and
nuts. Care shall be taken not to over-torque the bolts, in accordance with the
manufacturer's written recommendations.
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3.4

INSPECTION AND FIELD TESTING

Inspection: Finished installations shall be carefully inspected for proper joints and
sufficient supports, anchoring, interferences, and damage to pipe, fittings, and coating.
Defective WORK shall be repaired.

Field Testing: The CONTRACTOR shall allow adequate time for the solvent cement
joints to cure. Curing time shall be per the solvent cement manufacturer's
recommendation. Prior to enclosure or burying, piping systems shall be pressure tested
as required in the Piping Schedule, for a period of not less than one hour, without
exceeding the tolerances listed in the Piping Schedule. Caution — Do not use air or gas
for testing PVC pipe. Where no pressures are indicated, the pipes shall be subject to 1.5
times the maximum working pressure. The CONTRACTOR shall furnish test equipment,
labor, materials, and devices.

Leakage shall be determined by loss of pressure. Fixtures, devices, or other accessories
that would be damaged if subjected to the test pressure shall be disconnected and ends
of the branch lines shall be plugged or capped as appropriate during the testing
procedures.

Leaks shall be repaired, and the piping shall be re-tested until no leaks are found.

- END OF SECTION -
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