610 SLOPE AND CHANNEL PROTECTION

2)  Abrasion Resistance: The percentage of weight loss shall be less than
12 percent, when tested according to ASTM D1242, Method B at
200 cycles, CSI-A Abrader Tape, 80 Grit.

3)  Brittleness Temperature: Not higher than 15 degrees F, ASTM D746.

4)  Tensile Strength: Extruded Coating - Not less than 2,980 psi, ASTM D412.
Fusion Bonded Coating - Not less than 2,275 psi, ASTM D638.

5)  Modulus of Elasticity: Extruded Coating - Not less than 2,700 psi, at
100 percent strain, ASTM D412. Fusion Bonded Coating - Not less than
1,980 psi. at 100 percent strain, ASTM D638.

6)  Ultraviolet Light Exposure: A test period of not less than 3,000 hours,
using apparatus Type E at 145.4 degrees F, ASTM G23.

7) Salt Spray Test: Atest period of not less than 3,000 hours, ASTM B117.

610.02.09 INTERNAL CONNECTING WIRES

A. Internal connecting wires to reinforce the side panels of individual gabion baskets shall
meet the same specifications as the wire used in the gabion body, except wire nominal
diameter shall be 0.087 inches or larger. Alternate preformed stiffeners acceptable to the
gabion manufacturer and the Engineer may also be used.

610.02.10 LACING WIRE

A. Lacing wire to assemble, interconnect, and close the gabion baskets shall meet the same
specifications, as the wire used in the gabion body except its hominal diameter shall be
0.087 inches.

610.02.11 WIRE FASTENERS

A.  Machine formed spiral wire binders with a 3-inch pitch and 2.5-inch inside diameter
maximum are the standard fastener for welded wire mesh gabions and gabion
mattresses, and shall be formed from wire meeting the same quality and coating thickness
requirements as specified above for the gabions and gabion mattresses.

B. As an alternative to lacing wire and spiral binders, wire fasteners including interim fasteners,
interlocking ring fasteners, overlapping (hog) ring fasteners, and twist ties may be used,
subject to the approval of the Engineer.

C. The Contractor shall demonstrate that:

1. The proposed fastener can consistently resist an opposed tension force of at least
600 pounds without pulling apart.

2. The proposed fastener system can consistently produce a joint with strength of at
least 1,400 pounds per linear foot while encompassing the number of wires as
intended for its use. When PVC coated wire is used, the joint strength shall be at
least 1,200 pounds per linear foot.

3. The proposed fastener system does not cause damage to the protective coating on
the wire.

4, The Contractor has the proper equipment and trained employees to correctly install
the fasteners.

5. Proper installation can be readily verified by visual inspection.
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SLOPE AND CHANNEL PROTECTION 610

D.

The Contractor shall provide a complete description of the fastener system, including the
number of fasteners required, the number and size of wires that the fastener is capable of
properly joining, and a description of a properly installed fastener, including drawings or
photographs, if necessary.

Properly formed fasteners shall meet the following requirements:

1.
2.

3.
4,

Each interlocking fastener shall be locked and closed.

Each overlapping ring fastener shall be closed and the free ends shall overlap a
minimum of 1 inch.

Spiral binders shall be crimped to secure the spiral in place.

Twist ties shall have a minimum of 2 complete revolutions.

If gauges or other aids are needed to verify the proper installation of the fasteners, the
Contractor shall furnish the Engineer the gauges or aids in humbers as may reasonably

be required.

1. If more than 1 wire fastener is proposed, e.g. different gauge or length of wire, for
different joints, the fasteners shall be readily distinguishable.

2. Wire fasteners shall not be used to join more wires, or larger wires, than for which
they were tested and approved.

3.  As a minimum, a fastener shall be installed at intervals of 4 inches to 6 inches at the

location where mesh wire meets selvedge or edge wire.

Fastener Materials:

4.

Galvanized wire fasteners shall be used with galvanized gabions.
Aluminized wire fasteners shall be used with aluminized gabions.

Stainless steel overlapping rings or interlocking rings shall be used for stainless
steel gabions.

PVC coated wire spiral binders shall be used for PVC coated gabions.

Fastener Properties:

1.
2.

Galvanized wire fasteners shall conform to ASTM A764 with Type Il coating.

Aluminized wire fasteners shall conform to ASTM A809 for wire diameter and
coating, with tensile strength equal to ASTM A764, Table 2.

Stainless steel wire fasteners shall conform to ASTM A313, Grade 302.

Spiral binder fasteners shall be formed with wire having at least the same thickness
and coating as the basket mesh wire.

Twist tie fasteners shall meet the requirements of lacing wire, as specified in
Subsection 610.02.10, "Lacing Wire."

CONSTRUCTION

610.03.01 EARTHWORK

A.

The areas where riprap or wire mesh gabions are to be placed shall be graded to the
required lines and grades as shown on the plans or as directed by the Engineer.
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610 SLOPE AND CHANNEL PROTECTION

B.  Any excavations or backfill required to achieve such grade shall conform to the provisions
of Section 206, "Structure Excavation,"” and Section 207, "Structure Backfill."
610.03.02 FILTER PLACEMENT

A.  Filter material shall be spread uniformly on the prepared foundation surface in a manner
satisfactory to the Engineer, and to the slopes, lines, and grades as shown on the plans or
as specified by the Engineer.

1. Placing of a filter material by methods that will segregate particle sizes will not be
permitted.

2. Any damage to the foundation surface during filter placement shall be repaired
before proceeding with the work.

3. The filter materials shall be placed and placement shall be approved and accepted
before proceeding with the work.

4, The filter materials shall be placed and finished to present a reasonably even
surface free from mounds or windrows.

5. Compaction of the filter materials shall conform to the requirements shown on the
plans or as outlined in the Special Provisions.

B. Filter fabric shall be installed in accordance with the manufacturer's recommendations and
in manner that will not tear, puncture, or shift the fabric.

C. Joining edges of the filter fabric shall be overlapped a minimum of 18 inches.

D. Filter fabric placed behind and/or beneath gabion or gabion mattress structures shall have
a minimum permeability of 0.15 inch/second and shall be designed to retain the fine
particles of the subsoil while releasing any hydrostatic pressure buildup.

610.03.03 RIPRAP

A.  Stone for riprap shall be placed in a manner that will produce a well-graded mass of
stone with a minimum percentage of voids.

1. The entire mass of stone shall be placed in conformance with the lines, grades, and
thicknesses shown on the plans.

2. Riprap shall be placed to its course thickness in 1 operation and in such a manner
as to avoid displacing underlying material.

3.  When filter fabric is used under the riprap, the height from which the stone is
dropped shall be minimized to avoid fabric damage.

4, Placement of stones shall begin at the bottom of the slope and proceed upward to
the top.

B. The large stones shall be well distributed and the entire mass of stone shall conform to
the gradation specified.

1.  All material placed as riprap protection shall be so placed and distributed that there
is no large accumulation of either the larger or smaller sizes of stone.

2. Placing of riprap in layers, or by dumping into chutes, or by similar methods likely to
cause segregation will not be permitted.
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SLOPE AND CHANNEL PROTECTION 610

610.03.04 GROUTED RIPRAP

A.
B.

When grouted riprap is specified, the stone shall be laid as set forth above for riprap.

The spaces between the stones shall then be filled with grout as directed, and in
accordance with Subsection 706.03.05, “Riprap Grout.”

Sufficient grout shall be used to completely fill all voids, except that the face surface of the
stone shall be left exposed.

After grouting is completed, the surface shall be cured as specified in Section 502,
"Concrete Structures" for a period of at least 3 days.

610.03.05 SACKED CONCRETE RIPRAP

A.

The sacks shall be filled with concrete, loosely placed, with enough room left at the top to
fold to retain the concrete at the time of placing.

1. Not more than 1 cubic foot of concrete shall be placed in each sack.

2. Immediately after being filled with concrete, the sacks shall be placed and lightly
trampled to cause them to conform with the earth face and to adjacent sacks in
place.

The slopes on which the sacked concrete riprap is to be placed shall be finished true to
line and grade.

1. The first course shall consist of a double row of stretchers laid in a neatly trimmed
trench.

The second course shall consist of a single row of headers.
The third and remaining courses shall consist of stretchers.

4. Courses shall be placed in such a manner that joints in succeeding courses are
staggered.

5. Al dirt and debris shall be removed from the top of the sacks before the next course
is laid thereon.

Stretchers shall be placed so that the folded ends will not be adjacent.
Headers shall be placed with the folds toward the earth face.

Not more than 4 vertical courses of sacks shall be placed in any tier until initial set
has taken place in the first course of any such tier.

When, in the opinion of the Engineer, there will not be proper bearing or bond for the
concrete due to delays for any cause, a small trench shall be excavated back of the row of
sacks already in place. The trench shall be filled with fresh concrete before the next layer
of sacks is laid.

Sacked concrete riprap shall be cured in accordance with Section 702, “Concrete Curing
Materials and Admixtures.”

610.03.06 WIRE MESH GABIONS AND GABION MATTRESSES

A.

Prior to the assembly and placement of the wire mesh gabions, a representative of the
gabion manufacturer shall be present at the construction site for 1 day of placement or
construction to demonstrate the method of assembling, interconnecting, stone filling, and
closing the gabion, unless otherwise specified in the Special Provisions.
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SLOPE AND CHANNEL PROTECTION

Construction of the gabion structure shall not proceed until the Engineer approves the
Contractor's assembly and placement methods.

Gabion baskets shall first be assembled as empty units.

1. The panels and diaphragms shall be connected to the base panel, rotated into
position, and joined along the edges with lacing wire, spiral binders, or approved
wire fasteners.

2. When joined with lacing wire, the lacing wire shall be tightly looped at intervals of
not more than 6 inches along the seams so that single and double loops are
alternated.

3. When joined with preformed spiral binders, thread the spirals along the panels'
edges through every mesh and crimp the spirals ends to secure them in place.

4, When joined with alternate fasteners, the fasteners shall be properly installed as
specified in Subsection 610.02.11, “Wire Fasteners.”

5. For either method, there shall not be any opening greater than 2 inches (maximum
line dimension) along the joined edges or at the corner of the gabion basket.

Empty gabion baskets shall be placed into position, over the filter fabric when required, on
the prepared foundation.

1. Empty gabion baskets shall be joined successively to the next empty gabion basket
before filling with stone.

2. Each row, tier, and layer of baskets shall be reasonably straight and shall conform
to the line and grade shown on the plans or established by the Engineer.

3.  The empty gabion baskets shall be fastened to the adjacent baskets along the top
and vertical edges.

Each layer shall be fastened to the underlying layer along the front, back, and ends.

Unless otherwise shown on the plans, the vertical joints between basket units of
adjacent tiers or layers shall be staggered by at least one cell along the length of the
structure.

All fastening of adjacent baskets shall be done with lacing wire, spiral binders, or
approved wire fasteners in order to obtain a monolithic structure. The method of fastening
shall meet the same requirements as that specified for assembling individual gabion
baskets.

Fastening shall be made through selvedge-to-selvedge or selvedge-to-edge wire
connection. Mesh-to-mesh or selvedge-to-mesh wire connection is allowed along vertical
edges or in the case where baskets are offset or stacked, and selvedge-to-mesh or mesh-
to-mesh wire connection would be necessary.

Before filling each gabion basket with stone, tension may be applied to the empty baskets
to achieve a uniform alignment and shall be accomplished to prevent any possible
unraveling.

1. Welded wire mesh gabions do not require stretching.

2. The finished gabion structure shall have no gaps along the perimeter of the contact
surfaces between adjoining gabion basket units.

The gabion cells shall be carefully filled with stone placed by hand and/or machine so that
the alignment of the structure will be maintained to avoid bulges and minimize voids.
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SLOPE AND CHANNEL PROTECTION 610

1.
2.

All exposed stone surfaces shall have a reasonable smooth and neat appearance.

No sharp stone edges shall project through the wire mesh.

l. The gabion baskets stone-fill may be either cobbles or crushed stone.

1.

The stone shall be clean, hard, durable, and of suitable quality to ensure suitable
performance in the gabions or gabion mattresses.

The stone shall be free from cracks, seams, and other defects that would tend to
increase its deterioration in the gabion baskets.

The inclusion of dirt, sand, clay, debris, and rock fines will not be permitted.

Stone-fill used in the gabions and gabion mattresses shall be a well-graded mixture
with sizes ranging between 4 inches and 8 inches in diameter for gabions 1 foot or
greater in height, and between 3inches and 6 inches in diameter for gabion
mattresses 9 inches or less in height.

The gabion cells in any row or layer shall be filled in stages so that local deformations may

be avoided.

1.

At no time shall any cell be filled to a depth exceeding 12 inches more than any
adjacent cell.

The maximum height from which the stone may be dropped into the basket units
shall be 3 feet.

K. During filling operations, internal connecting wires shall be placed in all exposed front and
side gabion units in the following manner:

1.

2.

For gabion cells with a 36-inch height:

a. Stone shall be placed to a depth of 1/3, 12 inches, after which a minimum of
2 equally spaced internal connecting wires shall be placed in each cell,
connecting the front and back faces of the compartment.

b. For corner units, internal connecting wires shall be placed in both directions.

C. The connecting wires shall be looped around 2 twisted wire mesh openings, or
a welded wire joint, at each basket face, and the wire terminals shall be
securely wrapped to prevent their loosening.

1)  This operation shall be repeated when the cell is 2/3 full.

2) In welded mesh gabions, these cross-ties or stiffeners are made from
lacing wire and placed across the comers of the gabion cells at
12 inches from the comers, thus providing a diagonal bracing. Lacing
wire or preformed hooked wire stiffeners may be used.

For thinner gabion cells:

a. Internal connecting wires are not required except when 18 inch baskets are
used to build exposed vertical surfaces.

b. In this case, the procedures under Subparagraph 1. above shall be followed,
except that the internal connecting wires shall be placed at 9 inches from the
base.
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610 SLOPE AND CHANNEL PROTECTION
METHOD OF MEASUREMENT

610.04.01 MEASUREMENT

A.  The quantity of riprap, grouted riprap, and wire mesh gabions measured for payment will
be the number of cubic yards or square yards complete and in place.

B. The quantity of sacked concrete riprap to be measured for payment will be the number of
cubic yards at the mixer or the number of square yards of sacked riprap in the completed
work.

C. Only work placed within the dimensions shown on the plans or ordered by the Engineer
will be measured for payment. All measurements will be made in accordance with
Subsection 109.01, "Measurement of Quantities."

BASIS OF PAYMENT

610.05.01 PAYMENT

A. The accepted quantities of riprap, grouted riprap, sacked concrete riprap, and wire mesh
gabions measured as provided in Subsection 610.04.01, "Measurement," will be paid for
at the contract unit price bid per cubic yard or square yard for the type specified, which
shall be full compensation for furnishing and placing stone, grout, concrete, wire mesh
gabions, filter material, filter fabric, and all other miscellaneous items that are appurtenant
to the construction of riprap or gabion structures, including the cost incurred for a
manufacturer's representative at the construction site. The above prices shall also include
all excavation, grading, and backfill necessary to complete the work.

B. All payments will be made in accordance with Subsection 109.02, "Scope of Payment."
Payment will be made under:

PAY ITEM PAY UNIT
L o] =1 o 1SR Cubic Yard or Square Yard
[ (T2 LYV {1 o] - 1 o S Cubic Yard or Square Yard
Grouted RIPIAP «.covveeee ittt e Cubic Yard or Square Yard
SACKEA RIPIAP « et Cubic Yard or Square Yard
Wire MeSh GabiOnS ......ccoiuiiiiiiiiiie e Cubic Yard or Square Yard

610-12



611

SECTION 611

CONCRETE SLOPE PAVING

DESCRIPTION

611.01.01 GENERAL

A.

This work shall consist of constructing concrete slope paving and concrete mortar slope
paving including aprons and cutoff walls in connection therewith, to the lines and grades
established by the Engineer and in accordance with the design shown on the plans.

MATERIALS

611.02.01 GENERAL

A.

Materials shall conform to the following sections:

Materials Section
Portland Cement Concrete 501
Reinforcing Steel 505

Concrete mortar slope paving shall consist of a mixture of 1 part Portland cement to
4 parts sand, thoroughly mixed in a dry state prior to mixing with water.

1. Measurement may be either by volume or weight.

2 Before placing, all lumps 3/8 inch and over shall be removed by screening.
3. Sand shall conform to Subsection 706.03.03, "Fine Aggregate."
4

An air-entraining admixture shall be added to the concrete mortar at a rate of
4 percent to 7 percent.

Mesh reinforcing for ditch lining and slope paving reinforcement shall be of the sizes
shown on the plans, shall be fabricated of cold drawn steel wire, and need not be
galvanized. Mesh reinforcing shall conform to ASTM A185.

Header boards consisting of 2-inch by 4-inch redwood lumber furnished and placed in the
concrete or mortar slope paving shall be as shown on the plans. Lumber used in the
construction of header boards shall be commercial grade heart redwood, S4S.

Nails used in construction of header boards shall be commercial quality galvanized nails.

CONSTRUCTION

611.03.01 EARTHWORK

A.

The subgrade for paved ditches and slope paving shall be formed by excavating to the
required depth below the prepared finish surface grade in accordance with dimensions
and design indicated on the plans or as directed by the Engineer.

The subgrade shall be thoroughly compacted.

1. Any soft, spongy, or other unsuitable material shall be removed to the depth
directed by the Engineer, backfilled with suitable material, and thoroughly
compacted.

2. Water shall be sprinkled on the subgrade during compaction.
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611 CONCRETE SLOPE PAVING
3. The subgrade shall be sufficiently moist prior to placing concrete or mortar to
prevent absorption.

C. Excavations for trenches, footings, cutoff walls, and so forth shall conform to Section 206,
"Structure Excavation." Gradation and compaction requirements on structure backfill will

not apply.
611.03.02 GENERAL

A. Concrete, after placing, shall be tamped until it is thoroughly consolidated and mortar
flushes to the surface.

1. If the slope is too steep to permit the use of concrete sufficiently wet to flush with
tamping, the concrete may be tamped until consolidated and a mortar surface
1/4-inch thick troweled on immediately.

The mortar shall consist of 1 part Portland cement and 3 parts clean, sharp sand.

The mortar surface shall be considered as a part of the concrete and no additional
allowance will be made therefor.

B.  After striking off to grade, the concrete shall be hand floated with wooden floats not less
than 4 inches in width and not less than 30 inches in length.

1. Care shall be taken to prevent rotary marks of the hand floats.

2. The entire surface shall be broomed with a fine texture hair push broom to produce
a uniform surface and eliminate float marks.

3. Brooming shall be done when the surface is sufficiently set to prevent deep scarring
and shall be accomplished by drawing the broom down the slope leaving the marks
parallel to the edges of the panel.

4, Joints shall be edged with a 1/4 inch radius edger prior to the brooming.

C. Materials for mortar that have been mixed for more than 45 minutes and have not been
incorporated in the work shall not be used unless otherwise permitted by the Engineer.

D. Concrete or mortar shall not be placed against frosted or frozen surface. If concrete or
mortar is placed during cold weather, it shall be heated and protected during placing and
curing as set forth in Section 501, "Portland Cement Concrete," except concrete or mortar
shall be maintained at a temperature of not less than 50 degrees F for 72 hours after
placing and at not less than 40 degrees F for an additional 4 days.

The slope paving shall be constructed without expansion joints.
F.  The mesh reinforcing shall be placed in the approximate center of the concrete mortar.

G. All joints shall be lapped 6 inches and run continuously throughout paving or between
headers.

H.  Concrete slope paving, aprons, and cutoff walls shall be cured as specified in Section 502,
"Concrete Structures."
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CONCRETE SLOPE PAVING 611

METHOD OF MEASUREMENT

611.04.01 MEASUREMENT

A.

The quantity of concrete slope paving or concrete mortar slope paving, including concrete
or concrete mortar aprons and cutoff walls, measured for payment will be the number of
cubic yards or square yards complete and in place.

1. The quantity will be computed from measurements of the actual areas placed based
on the theoretical thickness shown on the plans.

2. No additional allowance will be made for additional concrete placed due to low
subgrades.

All measurements will be made in accordance with Subsection 109.01, "Measurement of
Quantities."

BASIS OF PAYMENT

611.05.01 PAYMENT

A.

The accepted quantities of concrete slope pavement and concrete mortar slope paving as
well as aprons and cutoff walls in connection therewith, measured as provided in
Subsection 611.04.01, "Measurement,” will be paid for at the contract unit price bid per
cubic yard or square yards for the material and class specified, which shall be full
compensation for excavation, backfill, furnishing and installing redwood headers, concrete
or mortar; all labor, tools, equipment, and incidentals; and for doing all the work involved
in placing the concrete slope pavement including subgrade preparation, forms, and curing,
complete in place, as shown on the plans, as specified herein, and as directed by the
Engineer.

Reinforcement shall be measured and paid for as specified in Section 505, "Reinforcing
Steel."

All payments will be made in accordance with Subsection 109.02, "Scope of Payment."

Payment will be made under:

PAY ITEM PAY UNIT
(Class) Concrete SIope Pavement .........coooivvireiiiiiieeiiiee e Cubic Yard or Square Yard
(Class) CONCIEte APFONS .......ceeiiueieeiiirieeeairiee e atbee e st e e s e e s enbeee s aeees Cubic Yard or Square Yard
Concrete Mortar Slope Pavement ........c..cooiiiiiieiiiiiee e Cubic Yard or Square Yard
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SECTION 612

PNEUMATICALLY PLACED CONCRETE MORTAR

DESCRIPTION

612.01.01 GENERAL

A.

This work shall consist of lining ditches and channels, slope paving, and constructing
warped sections and other similar features with mortar pneumatically placed in
accordance with these specifications and the Special Provisions.

Pneumatically placed mortar shall consist of either dry mixed fine aggregate and Portland
cement applied by a suitable mechanism, to which mixture the water is added immediately
previous to its expulsion from the nozzle, or mortar premixed by mechanical methods and
pneumatically applied through a nozzle onto the prepared foundation.

MATERIALS

612.02.01 GENERAL

A.

The materials used shall be those prescribed for the several items which constitute the
finished work and shall conform to all the requirements for the materials as set forth in this
specification and in Division Ill, "Material Details."

Cement shall conform to Section 701, "Hydraulic Cement."
Sand shall conform to Subsection 706.03.03, "Fine Aggregate."

The dry mixture shall consist of 1 part Portland Cement to 4 parts sand, thoroughly mixed
in a dry state.

1. Measurement may be either by volume or weight.

2. Before placing the proportioned materials in the hopper of the application gun, all
lumps 3/8 inch and over shall be removed by screening.

The premixed mortar shall contain not less than 610 pounds of Portland cement per cubic
yard fine aggregate and water. A maximum of 30 percent size #89 aggregate as defined
in ASTM D448 may be substituted for fine aggregate.

Mesh reinforcing for ditch lining and slope paving reinforcement shall be of the sizes
shown on the plans, shall be fabricated of cold drawn steel wire, and need not be
galvanized. Mesh reinforcing shall conform to ASTM A185.

Header boards consisting of 2-inch by 4-inch redwood lumber furnished and placed in the
concrete slope paving shall be as shown on the plans. Lumber used in the construction of
header boards shall be commercial grade heart redwood, S4S.

Nails used on construction of header boards shall be commercial quality galvanized nails.

CONSTRUCTION

612.03.01 PREPARATION OF SUBGRADE

A.

The subgrade for paved ditches and slope paving shall be formed by excavation to the
required depth below the prepared finish surface grade in accordance with dimensions
and design indicated on the plans or as directed by the Engineer.
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612 PNEUMATICALLY PLACED CONCRETE MORTAR

B. The subgrade shall be thoroughly compacted.

1. Any soft, spongy, or other unsuitable material shall be removed to the depth directed
by the Engineer, backfilled with suitable material, and thoroughly compacted.

Water shall be sprinkled on the subgrade during compaction.
The subgrade shall be sufficiently moist prior to placing concrete mortar to prevent
absorption.

612.03.02 PLACING

A.  Prior to placing slope paving for use in the work, the Contractor shall construct sufficient
test panels to assure the Engineer that the proper color has been obtained.

1. The final panel shall be at least 4 feet by 6 feet in size.

2. The panels shall be constructed at the construction site and shall be placed by a
method to be used in placing slope pavement.

B. The Engineer shall be the sole judge of compliance of the test panel construction with
these specifications.

C. Header boards shall be installed to conform to the grades of the slope paving and to the
dimensions, spaces, and layout shown on the plans.

D. Header boards shall be held in position with stakes of suitable size and length as shown
on the plans.

E. A constant pressure of not less than 45 psi shall be maintained in the placing machine
where the hose length is 100 feet or less and the pressure shall be increased at least
5 psi for each additional 50 feet of hose or fraction thereof.

F.  Water used for hydration at the nozzle shall be maintained at a uniform pressure, which
shall not be less than 15 psi greater than the air pressure at the machine.

G. The nozzle shall be held at a distance and in a position so that the flowing stream of
material will impinge, as nearly as possible, at right angles to the surface being covered.

1. Any deposits of loose sand shall be cut out.
2. All rebound materials shall be wasted.
H.  The Contractor shall do this work only with experienced personnel.

l. Materials that have been mixed for more than 45 minutes and have not been incorporated
in the work shall not be used, unless otherwise permitted by the Engineer.

J. Mortar shall not be placed against frosted or frozen surface. If mortar is placed during the
cold weather, it shall be heated and protected during placing and curing as set forth in
Section 501, "Portland Cement Concrete,” except mortar shall be maintained at a
temperature of not less than 50 degrees F for 72 hours after placing and at not less than
40 degrees F for an additional 4 days.

K.  The ditch lining and slope paving shall be constructed without expansion joints. Suitable
forms shall be used where necessary to ensure full dimensions as shown on the plans at
the perimeter of the lining.

L. The mesh reinforcing shall be placed in the approximate center of the pneumatically
placed concrete mortar. All joints shall be lapped 6 inches and run continuously throughout
paving or between headers.
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PNEUMATICALLY PLACED CONCRETE MORTAR 612
M.  After the work is completed, the Contractor shall remove all debris from the work.

612.03.03 FINISHING

A.  After the mortar has been placed to the required depth, the surface shall be checked with
a straightedge, and any low spots or depressions shall be brought up to grade by placing
additional mortar so that the finished surface will be smooth and uniform for the type of
work involved.

B. Loose areas of air-blown mortar shall be removed and replaced by the Contractor at no
additional cost to the Contracting Agency. The surface finish of the exposed slope paving
shall be the equivalent of a wood float finish, unless otherwise specified.

C. Immediately after completion, the surface shall be covered with wet burlap or wet cotton
mats and the mats kept wet for at least 72 hours. When approved by the Engineer,
mortar may be cured by the use of a waterproof or liquid membrane conforming to
Section 702, "Concrete Curing Materials and Admixtures," and these specifications.

METHOD OF MEASUREMENT

612.04.01 MEASUREMENT
A. Pneumatically placed concrete mortar will be measured in square yards of the actual
surface covered to the depth shown on the plans.
BASIS OF PAYMENT

612.05.01 PAYMENT

A.  The quantity, measured as provided above, will be paid for at the contract unit price bid
per square yard for Pneumatically Placed Concrete Mortar (__ inch, depth), which shall be
full compensation for excavation, backfill, furnishing and installing redwood headers, and
mortar; for all labor, tools, equipment, and incidentals; and for doing all the work involved
in placing the pneumatically placed mortar, including subgrade preparation, forming, and
curing, complete in place, as shown on the plans and as specified herein, and as directed
by the Engineer.

B.  Mesh reinforcement may be measured and paid for as specified in Section 505, "Reinforcing
Steel," unless otherwise specified.

C. Note: If the Contractor elects to place the slope paving by other methods approved by the
Engineer, the method of measurement and basis of payment will not be changed.

D. All payments will be made in accordance with Subsection 109.02, "Scope of Payment."
E. Payment will be made under:

PAY ITEM PAY UNIT

Pneumatically Placed Concrete Mortar (inch depth) .........ccccceveeiiiiii e Square Yard
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613
SECTION 613
CONCRETE CURB, WALK, GUTTERS, DRIVEWAYS AND ALLEY INTERSECTIONS
DESCRIPTION

613.01.01 GENERAL

A. Concrete curb, walk, gutters, cross gutters, driveways, and alley intersections shall be
constructed of Portland cement concrete prepared as prescribed in Section 501, "Portland
Cement Concrete."

MATERIALS

613.02.01 GENERAL
A.  Materials shall conform to the applicable requirements of Section 501, "Portland Cement
Concrete," Section 502, "Concrete Structures," and Section 505, "Reinforcing Steel."
CONSTRUCTION

613.03.01 GENERAL

A. The thickness of Type | or Il aggregate base under concrete curbs, gutters, walks,
driveways, and alley intersections shall be as shown on the plans or Standard Drawings
or as specified in the Special Provisions.

B. The subgrade shall be constructed true to grade and cross sections as shown on the
Plans or as established by the Engineer.

C. The subgrade shall be watered and compacted until the subgrade reaches the
compaction required for the adjacent roadway or base course.
613.03.02 DIMENSIONS

A. The dimensions of the concrete curbs, gutters, walks, driveways, and alley intersections
shall be as shown on the Plans or Standards Drawings or as specified in the Special
Provisions.

613.03.03 DRAINAGE OUTLETS THROUGH CURB

A. The Contractor shall provide suitable outlets through new curb for all existing building
drains along the line of the work. The Contractor shall place outlets opposite any low area
on adjacent property, the drainage of which will be affected by the new work.

B.  Where sidewalk or curb will be higher than adjacent property, the Contractor shall provide
at least one 4-inch diameter opening through the curb for each parcel when directed by
the Engineer.

613.03.04 DRIVEWAY ENTRANCES AND ALLEY INTERSECTIONS

A.  Driveway entrances and alley intersections shall be provided in new curb at all existing
driveways and alley intersections along the line of the work at locations shown on the
plans or Standard Drawings, or as specified in the Special Provisions.
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613 CONCRETE CURB, WALK, GUTTERS, DRIVEWAYS AND ALLEY INTERSECTIONS

613.03.05 STANDARD FORMS

A. Form material shall be free from warp, with smooth and straight upper edges and, if used
for the face of curb, shall be surfaced on the side against which the concrete is to be
placed.

B.  Wooden forms for straight work shall have a net thickness of at least 1-1/2 inches; metal
forms for such work shall be of a gauge that will provide equivalent rigidity and strength.

C. Curb face forms used on monolithic curb and gutter construction shall be of a single plank
width when the curb face is 10 inches or less, except for those used on curb returns.

1. Wooden forms used on curb returns shall be not less than 3/4 inch in thickness, cut
in the length and radius as shown on the plans, and held rigidly in place by the use
of metal stakes and clamps.

2. The curb face shall be cut to conform exactly with the curb face batter as well as
being cut in the required length and radius.

3. Forms shall be of sufficient rigidity and strength, and shall be supported to
adequately resist springing or deflection from placing and tamping the concrete.

4, Metal forms shall not be used for curb returns or on curves of less than 250-foot
radius.

D. Form material shall be clean at the time it is used, and shall be given a coating of light oil
or other equally suitable material, immediately prior to the placing of the concrete.

E. All forms, except back planks of curb, shall be set with the upper edges flush with the
specified grade of the finished surface of the improvement to be constructed, and all forms
shall be not less than a depth equivalent to the full specified thickness of the concrete to
be placed.

F. Back forms shall be held securely in place by stakes driven in pairs at an interval not to
exceed 4 feet, 1 at the front form and 1 at the back.

1. Clamps, spreaders, and braces shall be used as necessary to ensure proper form
rigidity.

2. Forms for walk, gutter, and similar work shall be firmly secured by stakes driven
flush with the upper edge of the form at intervals not to exceed 5 feet.

3. Form stakes shall be of sufficient size and be driven to adequately resist lateral
displacement.

G. Commercial form clamps for the curb and gutter may be used, provided the clamps fulfill
the requirements specified herein.
613.03.06 SLIP FORMS

A. At the option of the Contractor and with the approval of the Engineer, slip form equipment
may be used for the construction of concrete curb and gutter and concrete curb, gutter,
and sidewalk except for commercial driveways and curb returns with valley gutters.

B. If machines designed specifically for such work and approved by the Engineer are used,
the results shall be equal to or better than that produced by the use of forms.

1. If the results are not satisfactory to the Engineer, the use of the machines will be
discontinued.
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2. All applicable requirements of construction by use of forms shall apply to the use of
machines.

C. Slip form equipment shall be provided with traveling side and top forms of suitable
dimensions, shapes, and strength to support the concrete for a sufficient length of time
during placement to produce curb and gutter of the required cross section. The
equipment shall spread, consolidate, and screed the freshly placed concrete in such a
manner as to provide a dense and homogeneous product.

D.  Any curb, except on structures, may be placed by using an extrusion machine provided
the finished curb is true to line and grade and the concrete is dense and of the required
surface texture and strength. The combined aggregate for the concrete placed by the
extrusion method shall be of such size that the percentage composition by weight will
conform to the grading Ilimits of combined aggregates as specified in
Subsection 706.02.01, "General," for the 3/4-inch maximum grading.

E.  The grading limits shall be further restricted, if necessary, to produce concrete that after
extrusion has well defined web marks of water on the surface and is free from surface pits
larger than 3/16 inch in diameter.

F.  The concrete shall be of such consistency that after extrusion, the concrete will maintain
the shape of the curb section without support. The concrete shall contain the maximum
amount of water that will permit this result.

G. In lieu of placing dowels and bar reinforcing steel and in advance of placing curbs on
existing pavement or base, the surface shall be thoroughly cleaned and the adhesive
specified below shall be applied.

1. Cleaning of the pavement or base shall be accomplished by wire brushing or by
blast cleaning if the latter method is ordered by the Engineer.

2. The cleaned surface shall be free from dust, loose material, and oil.

H.  The adhesive shall consist of 2 components which shall be mixed together at the site of
the work and shall conform to Subsection 728.03.11, "Binder (Adhesive), Structural
Epoxy."

l. The grade for the top of the curb shall be indicated by an offset guide line set by the
Contractor from survey marks established by the Engineer.

1. The forming tube portion of the extrusion machine shall be readily adjustable
vertically during the forward motion of the machine to provide, when necessary, a
variable height of curb conforming to the predetermined curb grade.

2. A grade line gauge or pointer shall be attached to the machine in such manner that
a continual comparison can be made between the curb being placed and
established curb grade as indicated by the offset guide line.

J. In lieu of the above method for maintaining the curb grade, the extrusion machine may be
operated on rails or forms set at uniform depth below the predetermined finished top of
the grade.

K. The top and face of the finished curb shall be true and straight, and the top surface of
curbs shall be of uniform width, free from humps, sags, or other irregularities. When a
straightedge 10 feet long is laid on the top or face of the curb or on the surface of gutters,
the surface shall not vary more than 0.01 foot from the edge of the straightedge, except at
grade changes or curves.
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Extrusion Machines:

1. Crawler track driven extrusion machines shall not be used on finished course
plantmix surface.

Concrete shall be fed to the machine at a uniform rate.

The machine shall be operated under sufficient uniform restraint to forward motion
to produce a well compacted mass of concrete free from surface pits larger than
3/16 inch in diameter and requiring no further finishing, other than light brushing with
a brush filled with water only.

4. Finishing with a brush application of grout will not be permitted.

Expansion joints shall be required at EC and BC of curb returns, and also along the line of
work at regular intervals not to exceed 300 feet.

Unless otherwise specified, transverse weakened plane joints on curb and gutter
produced by an extrusion machine shall be constructed at 10-foot intervals along the line
of the work.

Weakened plane joints shall be constructed as specified in Subsection 613.03.10,
"Weakened Plane Joints."

Expansion joints shall be constructed as specified in Subsection 613.03.09, "Expansion
Joints."

Curing of slip form curb, gutter, and sidewalk shall be done as specified in
Subsection 613.03.15, "Curing."

613.03.07 PLACING CONCRETE

A.

Concrete shall be placed on a subgrade sufficiently dampened to ensure that no moisture
will be absorbed from the fresh concrete.

Concrete shall be placed in curb, gutter, and curb and gutter forms in horizontal layers not
exceeding 6 inches in thickness, each layer being spaded along the forms and thoroughly
tamped. Concrete may be placed in layers of more than 6 inches in thickness only when
authorized by the Engineer and when the spading and tamping is sufficient to consolidate
the concrete for its entire length.

After the concrete for walk has been placed, a strike-off shall be used to bring the surface
to the proper elevation when compacted. The concrete shall be spaded along the form
faces and tamped to ensure a dense and compact mass, and to force the larger
aggregate down while bringing to the surface not less than 3/8 inch of free mortar for
finishing purposes.

Concrete shall be placed in cross gutters in horizontal layers of not more than 4 inches in
thickness, each layer being spaded along the form faces and thoroughly tamped into a
dense and compact mass. |If internal vibrators are used, the full specified thickness may
be placed in 1 operation.

After the concrete has been placed and tamped, the upper surface shall be struck off to
the specified grade.

613.03.08 JOINTS

A.

Joints in concrete curb, gutter, and walk shall be designated as expansion joints and
weakened plane joints.
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613.03.09 EXPANSION JOINTS

A.

Expansion joints shall be constructed in curbs, walk, and gutter as shown on the plans,
Standard Drawings, or as specified herein.

1.  The joints shall be filled with pre-molded joint filler conforming to Section 707, "Joint
Material."

2. No expansion joints shall be constructed in cross gutters, alley intersections, or
driveways except as approved by the Engineer.

One-half-inch joints shall be constructed in curb and gutter at the end of all returns except
where cross gutter transitions extend beyond the curb return, in which case the joints shall
be placed at the ends of the cross gutter transition.

1. No joints shall be constructed in returns.

2. Where monolithic curb and gutter is constructed adjacent to concrete pavement, no
expansion joints will be required except at EC and BC of curb returns.

Expansion joint filler 1/2-inch thick shall be placed in walk at the EC and BC of all walk
returns, around all utility poles that project into the concrete along the line of the work, and
in walk returns between the walk and the back of curb returns when required by the
Engineer.

1. Atthe EC and BC and around utility poles, the joint filler strips shall extend the full
depth of the concrete placed.

2. Joint filler strips between walk and curb shall be the depth of the walk plus 1 inch
with the top set flush with the specified grade at the top of curb.

All expansion joint filler strips shall be installed vertically, shall extend to the full depth and
width of the work in which they are installed, and shall be constructed perpendicular to
straight curb or radially to the line of the curb constructed on a curve.

1. Expansion joint filler materials shall completely fill these joints to within 1/4 inch of
any surface of the concrete.

2. Excess filler material shall be trimmed off to the specified dimension in a neat and
workmanlike manner.

3. During the placing and tamping of the concrete, the filler strip shall be held rigidly
and securely in proper position.

613.03.10 WEAKENED PLANE JOINTS

A.

Weakened plane joints shall be straight and constructed in accordance with paragraphs D
or E below, unless otherwise shown on the plans.

In walks, joints shall be transverse to the line of work and at regular intervals not
exceeding 10 feet. At curves and walk returns, the joints shall be radial.

In gutters, including gutters integral with curb, joints shall be at regular intervals not
exceeding 10 feet. Where integral curb and gutter is adjacent to concrete pavement, the
joints shall be aligned with the pavement joints where practical.

Control Joint.

1. After preliminary trowelling, the concrete shall be parted to a depth of 2 inches with
a straightedge to create a division in the coarse aggregate.
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2. The concrete shall be refloated to fill the parted joint with mortar.

3. Headers shall be marked to locate the weakened plane for final joint finishing, which
shall be accomplished with a jointer tool having a depth of 1/2 inch and a radius of
1/8 inch.

4. The finished joint opening shall not be wider than 1/8 inch.
Plastic Control Joint.

1. The joint material shall be a T-shaped plastic strip at least 1 inch deep, having
suitable anchorage to prevent vertical movement, and having a removable stiffener
with a width of at least 3/4 inch.

2. After preliminary trowelling, the concrete shall be parted to a depth of 2 inches with
a straightedge.

3. The plastic strip shall be inserted in the impression so that the upper surface of the
removable stiffener is flush with the concrete.

4.  After floating the concrete to fill all adjacent voids, the removable stiffener shall be
stripped.

5. During final trowelling, the edges shall be finished to a radius of 1/8 inch using a slit
jointer tool.

613.03.11 FINISHING

A.

Finishing shall be completed as specified herein for the type of work being performed.

613.03.12 CURB

A.
B.

The front forms may be stripped as soon as the concrete has set sufficiently.

The face and top of the curb shall be carefully trowelled to a smooth and even finish; the
top shall be finished to a transverse slope of 1/4 inch toward the gutter, with both edges
rounded to a radius of 3/4 inch.

The trowelled surface shall be finished with a fine hair broom applied parallel with the line
of the work.

The edge of the concrete at all expansion joints shall be rounded to a 1/4-inch radius.

The surface of the work shall be finished as prescribed, after which the name of the
Contractor, together with the year in which the improvement is constructed, shall be
stamped therein to a depth of 1/4 inch in letters not less than 3/4 inch high, at BC and EC
curb returns.

613.03.13 WALK

A.

The forms shall be set to place the finished surface in a plane sloping up from the top of
curb at a rate of 1/4 inch to 1 foot when measured at right angles to the curb.

Following placing, the concrete shall be screeded to the required grade, tamped to
consolidate the concrete and to bring a thin layer of mortar to the surface, and floated to a
smooth, flat, uniform surface. The concrete shall then be edged at all headers, given a
preliminary trowelling, and provided with weakened plane joints.

Walks shall be steel trowelled to a smooth and even finish.

1.  Allformed edges shall be rounded to a radius of 1/2 inch.
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2. Edges at expansion joints shall be rounded to a radius of 1/8 inch.

3. Preliminary trowelling may be done with a long-handled trowel or "Fresno," but the
finish trowelling shall be done with a hand trowel.

4.  After final trowelling, walks on grades of less than 6 percent shall be given a fine
hair broom finish applied transverse to the centerline.

On grades exceeding 6 percent, walks shall be finished by hand with a wood float.

Walks shall be remarked as necessary after final finish, to ensure neat uniform
edges, joints, and weakened plane lines.

Weakened plane lines, where required, shall have a minimum depth of 1-1/2 inch and a
radius of 1/8 inch.

1.  When longitudinal weakened plane lines are required, the lines shall be parallel to,
or concentric with, the lines of the work.

Walks 20 feet or more in width shall have a longitudinal center weakened plane line.

In walk returns, 1 weakened plane line shall be made radially midway between the
BCR and ECR.

4, When directed by the Engineer, longitudinal and transverse weakened plane lines
shall match the adjacent walk.

5. The Contractor shall have sufficient metal bars, straightedges, and joint tools on the
project.

Headers shall remain in place for at least 16 hours after completion of the walk but shall
be removed before the work is accepted.

The name of the Contractor, together with the year in which the improvement is
constructed, shall be stamped therein to a depth of 1/4inch in letters not less than
3/4 inch, at intervals of not less than 200 feet.

1. A metal identification plate with the exposed face set flush with the finished surface
of the concrete, anchored to a depth of not less than 1-1/2 inches, may be
substituted for the stamping in the concrete.

2. At least 1 such stamping or identification plate shall be made on each cement
concrete job at the project.

613.03.14 GUTTER

A.

After the concrete has been thoroughly tamped in such manner as to force the larger
aggregate into the concrete and bring to the top sufficient free mortar for finishing, the
surface shall be worked to a true and even grade by means of a float, trowelled with a
long-handled trowel (or "Fresno™) and wood float finished.

1. The flow line of the gutter shall be trowelled smooth for a width of approximately
4 inches for integral curb and gutter and 4 inches on either side of the flow line on
cross and longitudinal gutters.

2. The outer edges of the gutter shall be rounded to a radius of 1/2 inch.

Side forms shall remain in place for at least 24 hours after completion of the gutter, but
shall be removed before the work will be accepted.

Median island paving shall be as shown on the Standard Drawings.
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613.03.15 CURING

A. Immediately after finishing operations are completed, the exposed surfaces shall be cured
in accordance with Section 502, "Concrete Structures."

613.03.16 REPAIRS AND REPLACEMENTS

A.  Any new work found to be defective or damaged prior to its acceptance shall be repaired
or replaced by the Contractor at no additional cost to the Contracting Agency and in
accordance with Subsection 105.12, "Removal of Unacceptable and Unauthorized Work."

613.03.17 BACKFILLING AND CLEANUP

A. Backfilling to the finished surface of the newly constructed improvement shall be complete
before acceptance of the work.

B.  Upon completion of the work, the surface of the concrete shall be thoroughly cleaned and
the site left in a neat and orderly condition.
613.03.18 DETECTABLE WARNINGS

A. In accordance with the Americans with Disabilities Act (ADA), detectable warnings shall
be constructed on all sidewalk ramps.

B. Detectable warnings shall provide a tactile surface which visually contrasts with ramp and
street surfaces to assist visually impaired persons in the identification of street and
driveway crossings.

C. Detectable warnings shall be constructed at the bottom of sidewalk ramps to a minimum
depth of 24 inches and extending the full width of the ramp in accordance with the
Standard Drawings.

D. The materials and method of constructing the warning strips shall be as directed by the
Engineer of the entity having jurisdiction over the ramp.

E. Additional information on detectable warning materials and applications is available from
the U.S. Access Board.
METHOD OF MEASUREMENT

613.04.01 MEASUREMENT

A.  The quantity of curb, gutter, and combination curb and gutter measured for payment will
be the number of linear feet along the base of the curb face or along the flow line of the
gutter.

B. The quantity of sidewalk, driveway, and alley intersections shall be measured for payment
by area in square feet.

C. In the case of integral curb and walk, the width of the walk shall extend to the back face of
the curb.

D.  All quantities measured for payment herein will be complete and in place.

E. All measurements will be made in accordance with Subsection 109.01, "Measurement of
Quantities."
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BASIS OF PAYMENT

613.05.01 PAYMENT

A.

The accepted quantities of concrete measured as provided in Subsection 613.04.01,
"Measurement," will be paid for at the contract unit price bid per linear feet for curb, gutter,
curb and gutter and per square foot for sidewalks, driveways, valley gutters, and alley
intersections.

All excavation and base course work required for and performed during construction of the
items of this section will be paid for as provided in the respective sections of the
specifications; however, when the contract does not provide bid items for excavation or
base course, such work required and performed will be considered subsidiary to the pay
item contained herein and no further payment will be made therefor.

Any excavation or backfill required other than roadway quantities will be considered
subsidiary to the major items of work and no further payment will be made therefor.

Reinforcing steel placed in curbs and gutters as shown on the plans or ordered by the
Engineer will not be paid for directly but the cost thereof shall be considered as included in
the contract bid prices for other items of work.

All payments shall be made in accordance with Subsection 109.02, "Scope of Payment."
Payment will be made under:

PAY ITEM PAY UNIT
BN/ L= AN O 1 o TR Linear Foot
Type L ISland CUurb @nd GULLET .........ceiiiiiiiiiieiee e e e et r e e e e s e e e e e e s nnnnenees Linear Foot
TYPE L CUb @Nnd GUIET ... e e e s e e e e e s s e e e e e e s e e nnnneneees Linear Foot
(O70] a1t 11 (= IS [0 [T 1SS Square Foot
CONCIELE DIIVEWAY ...ciitiieeiiitiie ettt ettt ettt ettt ettt e e s bttt e e s sbbe e e e s b be e e e s aabeeeesaabaeeeeanes Square Foot
Concrete Sidewalk and DIVEWAY ..........ueeeiiiiiieeeiiiiee e asiiiee ettt sbbee e e e e e sbeeeeeaas Square Foot
Concrete AlleY INTEISECHION. .....ccoi ittt e e e sbeeeeeans Square Foot
CONCIete VAIIEY GULLET ....ceeiiiiiie ittt ettt e et e e et e e e s snbeeee e Square Foot
Concrete CommMErCial DIVEWAY .........ocuuiiiiiiiiie ettt e e sbeee e aae Square Foot
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SECTION 614

PAINTING

DESCRIPTION

614.01.01 GENERAL

A.

This work shall consist of the preparation of surfaces to be painted and the application,
protection, and drying of the required number of coats of paint of the kinds and at the
points specified or ordered by the Engineer.

MATERIALS

614.02.01 GENERAL

A.
B.

Materials shall meet or exceed the minimum standards hereinafter set forth.

Materials:

1.

The raw materials for use in the various paint formulas shall conform to the
specifications designated by Federal or Military serial number or paint material code
number under the various paint classifications hereinafter specified.

Subsequent amendments to the specifications quoted shall apply to all raw
materials and finished products.

No "or equal" substitutions for any specified material shall be made without written
consent of the Engineer.

Manufacturing and Packaging:

1.
2.

All manufactured paint shall be prepared at the factory ready for application.

The addition of thinner or other material to the paint after the paint has been shipped
will not be permitted, unless so specified.

The finished paint shall be furnished in new, round steel containers of not more than
6-gallon capacity and of metal not thinner than 0.024-inch nominal thickness.

a. The containers shall have lug type crimp lids with ring seals and be equipped
with ears and bails.

b. The containers shall meet U.S. Department of Transportation Hazardous
Material Shipping Regulations.

C. The containers shall be lined if necessary to prevent attack by the paint.
d.  The lining shall not come off the can as skins.

No finished paint shall be used until at least 7 days have elapsed from the date of its
manufacture.

All containers of paint shall be labeled showing the exact title of the paint
specification, California State specifications number, manufacturer's name, date of
manufacture, and manufacturer's batch number.

Precautions concerning the handling and the application of paint shall be shown on
the label of paint and solvent containers.
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614.02.02 NUMBER OF COATS
A. Unless otherwise required in the contract documents, the number and kinds of coats of
paint shall be as set forth in Section 714, "Paint and Pavement Markings."
CONSTRUCTION

614.03.01 WEATHER CONDITIONS

A. Paint shall be applied only on thoroughly dry surfaces and during periods of favorable
weather.

1. Except as provided below, painting will not be permitted when weather conditions
during applications are such that the atmospheric temperature is at or below
40 degrees F or when freshly painted surfaces may become damaged by rain, wind,
dust, or condensation, or when it can be anticipated that the atmospheric
temperature will drop below 40 degrees F during the drying period.

2. If fresh paint is damaged by the elements, the paint shall be replaced by the
Contractor at no additional cost to the Contracting Agency.

B.  Subject to the approval of the Engineer in writing, the Contractor may provide suitable
enclosures to permit painting during inclement weather.

1. Provisions shall be made to control atmospheric conditions artificially inside the
enclosures within the limits suitable for painting throughout the painting operation.

2. The cost of providing and maintaining such enclosures shall be considered as
included in the prices paid for the various contract items of work and no additional
payment will be made therefor.

614.03.02 APPLICATION — GENERAL
A.  Painting shall be done in a neat and workmanlike manner.
B. Unless otherwise specified, paint shall be applied by brush, roller, or spray methods.

1. Brushes shall have sufficient body and length of bristle to spread the paint in a
uniform coat.

2. In general, the primary movement of the brush shall be such as to fill thoroughly all
irregularities in the surface, after which the coating shall be smoothed by a series of
parallel strokes.

Paint shall be evenly spread and thoroughly brushed out.

If a considerable amount of brush marks appear, it will be considered that the paint
has been improperly applied.

5. Rollers shall be of a type that do not leave a stippled texture in the paint film.

C. Work that is defective shall be refinished or repainted as directed at no additional cost to
the Contracting Agency.

D. On surfaces that are inaccessible for brushing, the paint shall be applied by sheepskin
daubers or by other means approved by the Engineer.

E. If spray methods are used, the operator shall be experienced. Runs, sags, thin areas in the
paint coat, or skips and holidays shall be considered as evidence that the work is
unsatisfactory and the Contractor may be required to apply the remainder of the paint by brush.
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F.

Mechanical mixers shall be used to mix the paint.
1. The paint shall be mixed to thoroughly blend the pigment and vehicle together.
2. Paint shall be kept mixed while being applied.

Paint specified or formulated shall be ready for application and thinning will be allowed
only on direction of the Engineer.

The Contractor shall protect all parts of the structure being painted against disfigurement
by spots of paint or paint materials.

1.  When paint is being applied on structures carrying public traffic, the Contractor shall
be responsible for damage caused by Contractor's operations to passing vehicles or
persons.

2. The Contractor shall use shields or other protective means to guard against such
damage.

Paint stains that result in unsightly appearance shall immediately be removed by the
Contractor at no additional cost to the Contracting Agency.

614.03.03 SURFACE PREPARATION OF STEEL

A.

The following methods of surface preparation apply to steel surfaces. Unless otherwise
specified, the sand blasting method shall be used.

Sand Blasting:

1. Dirt, mill scale, rust, stain, old paint, and other foreign material shall be removed
from steel surfaces by an approved blast cleaning apparatus.

2. Blast cleaning shall be sufficient to give the surface the appearance of unpolished
cast aluminum.

3. Abrasives used for blast cleaning shall be clean dry sand, mineral grit, steel shot, or
steel grit, at the option of the Contractor, and shall be of a grading suitable to
produce satisfactory results.

4, The use of abrasives other than those specified herein will not be permitted unless
approved in writing by the Engineer.

5. When sand blasting is being performed on structures open to traffic, the Contractor
shall provide suitable protective devices to prevent damage to traffic.

6. When sand blasting is being performed near machinery, all journals, bearings,
motors, and moving parts shall be sealed against entry of sand dust before sand
blasting begins.

7. Unless otherwise authorized by the Engineer, sand blasted surfaces shall be primed
or treated the same day sand blasting is done.

8. If cleaned surfaces rust before painting is accomplished, the surfaces shall be
recleaned by the Contractor.

Washes:

1. Rust-inhibitor chemical washes shall be applied to freshly sand blasted steel
surfaces prior to the application of the first undercoat of paint, except when the first
undercoat of paint is applied to the cleaned surfaces within a 4-hour period after
cleaning, washes will not be required.
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The finish coat shall consist of a minimum dry film thickness of 1 mil.
The total thickness of all coats shall be not less than 3 mils.
Excessively thick coats of paint will not be permitted.

The thickness of each coat shall be limited to that which will result in uniform drying
throughout the paint film.

B. Field Cleaning:

1. Unless otherwise specified in the contract documents, after erection and riveting or
welding, all surfaces of unpainted structural steel that will be exposed to air shall be
sand blasted in accordance with Subsection 614.03.03, "Surface Preparation of
Steel.”

2. Any damage to sound paint, on areas not designhated for treatment, resulting from
the Contractor's operations shall be repaired to the satisfaction of the Engineer.

C. Painting:

1. Painting of structural steel prior to erection will be limited to surface preparation and
one undercoat of paint.

2. Any deficiencies in the first coat of paint shall be corrected to the satisfaction of the
Engineer, prior to the application of succeeding coats of paint.

3. Surfaces exposed to the atmosphere that would be inaccessible for painting after
erection shall be painted the full number of coats prior to erection.

4, The surface of the paint coat being covered shall be free from moisture, dust,
grease, or any other deleterious material that would prevent the bond of the
succeeding paint coats.

5. In spot painting, any old paint that lifts after application of the first spot coat shall be
removed by scraping and the area repainted before application of the next coat.

6. The application of the finish coat will be permitted until the required total film
thickness of the undercoats of paint, as described in A, above, is obtained.

7. Open seams at contact surfaces of built-up members that would retain moisture
shall be caulked with red lead paste before applying the second undercoat of paint.

8. Metal surfaces embedded in concrete need not be painted.

D. Machine Finished Surfaces:

1.

With the exception of abutting chord and column splices and column and truss shoe
bases, machine finished surfaces shall be coated with a rust inhibitor that can be
easily removed.

Surfaces of iron and steel castings that have been machine finished shall be painted
with a coat of shop paint.

E. Frames and Grates:

1.

Prior to installation, all surfaces of frames and grates exposed to the atmosphere
shall be painted with 2 coats of paint.

Unless otherwise specified in the contract documents, the exposed surfaces shall
be painted after installation with 1 finish coat as specified for structural steel.
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614 PAINTING

614.03.05 PAINTING TIMBER
A. Paint:
1. New timber requiring painting shall be painted with 3 coats of paint.

2. The paint used for various coats will be as specified in these specifications or in the
contract documents.

B. Preparation of Surfaces:

1. Cracked or peeled paint, loose chalky paint, dirt, and other foreign matter shall be
removed by wire brushing, scraping, or other approved means immediately prior to
painting.

2. Unpainted timber shall be thoroughly dry before paint is applied.
C. Painting:

1. When permitted in writing by the Engineer, the first coat of paint may be applied
prior to erection.

2. After the first coat has dried and the timber is in place, cracks, checks, nail holes,
and so forth shall be puttied flush with the surface and allowed to dry before the
second coat is applied.

3. Skips, holidays, thin areas, or other deficiencies in any coat of paint shall be
corrected to the satisfaction of the Engineer before the succeeding coat is applied.

4, The surface of the paint coat being covered shall be free of any deleterious material
before any additional paint is applied.

METHOD OF MEASUREMENT

614.04.01 MEASUREMENT
A.  The quantities of painting, cleaning structural steel, and preparing surfaces for painting will
not be measured for payment as such.
BASIS OF PAYMENT

614.05.01 PAYMENT

A. No direct payment will be made for painting, cleaning structural steel, and preparing
surfaces for painting.

B. Compensation for this work shall be considered as included in the contract unit prices bid
for the particular item requiring painting.
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SECTION 615
PRESERVATIVE TREATMENTS FOR TIMBER

DESCRIPTION

615.01.01 GENERAL

A.

This work shall consist of preservative treatment for lumber, timber, and piles as herein
specified.

MATERIALS

615.02.01 GENERAL

A.

The materials used shall be those prescribed for the several items that constitute the
finished work and shall comply with all the requirements for such materials as set forth in
these specifications.

Comply with Section 719, "Timber Preservatives."

CONSTRUCTION

615.03.01 TREATMENT

A.

All structural timber, piling, and other lumber shall be thoroughly seasoned or conditioned
before treatment.

The method of seasoning, conditioning, and treating used shall conform to the Federal
Specification TT-W-571.

615.03.02 AMOUNT OF PRESERVATIVE

A.

The minimum amount of preservative retained per cubic foot of timber, lumber, or piling
shall conform to the minimum requirements of Federal Specification TT-W-571.

Unless otherwise specified, material treated with pentachlorophenol shall have a minimum
retention of 8 pounds unless it is to be painted, then 6 pounds will be the minimum retention.

Material to be treated with ammoniacal copper arsenite shall have a net retention of dry
salts of not less than 0.3 pounds.

615.03.03 PRESERVATIVE TREATMENT BY THE HOT-COLD SOAKING METHOD

A.

When called for on the plans, all lumber and timber to be treated by the hot-cold soaking
method shall be well seasoned and free from outer and inner bark, dirt, grease, or other
objectionable matter that will in any way hinder the free penetration of the preservative.

All lumber and timber of 2 inches dimensional stock or larger shall be incised.
The preservative used shall be a 5 percent concentration of pentachlorophenol.

The tanks used shall be of sufficient size to permit complete submergence of the largest
timber of any operation and to allow free circulation of the liquid around the timber being
treated.

1. Sufficient liquid shall be maintained in the tank to completely submerge the timber to
a minimum depth of 6 inches.
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615 PRESERVATIVE TREATMENTS FOR TIMBER
2. When a number of pieces are being treated at 1 time, each piece shall be separated

from the others on all sides by spacers not less than 1/4 inch in least dimension.
3. Suitable weights or cross bracing shall be provided to keep the material submerged.

E. The timber or lumber shall be submerged in the cold solution as previously described.

1. The temperature shall be slowly increased for a period of not less than 5 hours to a
minimum temperature of 180 degrees F and not exceeding 210 degrees F.

2. After 5 hours and attaining the minimum specified temperature, the timber or lumber
shall be permitted to cool in the solution until such time as the minimum specified
quantity of preservative is absorbed by the wood.

F.  Timber for minor irrigation structures, unless otherwise shown on the plans, shall be the
No. 1 Common Grade of the species permitted, and shall be treated in accordance with
the Hot-Cold Soak Process.

G. The species permitted and the minimum retention in pounds per cubic foot required are as

follows:
Minimum Retention
Species Per Cubic Foot
(Pounds)
Douglas Fir (Rocky Mt., Inland, Coast) 2.0
Pine, Yellow (Pinus Ponderosa) 4.0
Pine, Lodge Pole (Pinus Contorta) 4.0
Cottonwood, Northern Black (Populus Trichocarpa Hastata) 4.0

615.03.04 INSPECTION

A.  All timber and piling, untreated or to be treated, shall be inspected before treatment by an
inspector designated by the Engineer. The inspector shall stamp each piece of timber
accepted with a stamp making a legible mark designating the inspector.

B. All timber and piling shall be inspected after treatment by an inspector designated by the
Engineer. The inspector shall stamp each piece accepted with a stamp making a legible
mark designating the inspector.

C. All materials and processes used in the manufacture of material shall be subject to
inspection, acceptance, or rejection at the manufacturer's plant, which shall be equipped
with all the necessary gauges, appliances, and facilities to enable the inspector to verify
that the requirements of the specifications have been fulfilled.

D. The treated timber and piling shall be free from heat checks, water bursts, excessive
checking, results of chafing, and other damage or defects that would impair its usefulness
and durability.

METHOD OF MEASUREMENT

615.04.01 MEASUREMENT

A.  No measurement will be made for treatment of lumber, timber, and piles as such.
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PRESERVATIVE TREATMENTS FOR TIMBER 615
BASIS OF PAYMENT

615.05.01 PAYMENT

A.  Full compensation for treatment of lumber, timber, and piles as specified shall be
considered as included in the price paid for particular item of work in which the treated
lumber, timber, or piling is used and no additional allowance will be made therefor.
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616
SECTION 616
FENCING

DESCRIPTION

616.01.01 GENERAL

A.

This work shall consist of furnishing and erecting new standard fence, chain-link fence,
gates, or reconstructing fences previously removed, in conformity with these specifications
and the plans.

New standard fence shall consist of galvanized barbed wire, galvanized farm fence, or
both, fastened to wood posts or metal posts or to a combination of the two kinds of posts
as shown on the standard plans.

Chain-link fence shall consist of galvanized or aluminum-coated chain-link fabric attached
to metal posts and fastened to a top tensioning cable and a bottom tensioning wire. The
height of chain-link fences shall be as designated in the contract documents.

MATERIALS

616.02.01 GENERAL

A.

Materials shall conform to the requirements specified in Section 724, "Fence Materials,"
and Section 501, "Portland Cement Concrete."

CONSTRUCTION

616.03.01 GENERAL

A.

All trees, brush, and other obstructions which interfere with proper construction of fences
shall be removed and disposed of in accordance with Section 201, "Clearing and
Grubbing," of these specifications, except that no payment will be made for such work.

When constructing chain-link fence, rocks and other surfaces irregularities that require
moving in order to maintain a nearly smooth surface shall be removed and no direct
payment will be made therefor.

Fence construction operations shall be conducted to prevent the escape of livestock.
1. Existing cross fences shall be connected to the new fence.

2. Corner posts, with braces for each direction of strain, shall be placed at the junction
with existing fences and the wire in both fences properly fastened to the posts.

3. At bridges and cattle passes and at culverts if shown on the plans or ordered by the
Engineer, the new fence shall be connected to the structure in a manner that
permits the free passage of livestock through or under the structure.

Barbed wire, farm fence, and chain-link fence fabric shall be fastened on the side of the
posts opposite the highway centerline unless otherwise directed by the Engineer.

Post holes for metal posts that are drilled or dug shall be backfilled with concrete.

Galvanized pipe brace rail shall not be spliced.
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FENCING

The first line of barbed wire above wire mesh shall be tied to the top wire of the wire
mesh, midway between posts, with 12-gauge galvanized steel wire or 9-gauge aluminum
hog rings.

Intermediate Braced Post Assemblies - Timber:

1. The horizontal brace shall be placed 6 inches below the tops of the brace posts and
properly fitted and connected to the posts by two 3/8-inch by 4-inch steel dowels.

The dowel pins shall extend 2 inches into each brace and brace post.

Two strands of 8-gauge galvanized wire shall be run as a brace diagonally from
4 inches above ground line on each brace post to 4 inches below the top of the
other brace post.

4.  An extra loop shall be made around each post at the point of attachment and the
wire firmly stapled to the post.

5. These brace wires shall then be twisted until the assembly is rigid.

Corner post assemblies shall be constructed as indicated on the standard fence details
and the end post assemblies shall be composed of end posts and brace posts installed
and braced as indicated for timber corner braces.

At the option of the Contractor, timber line posts may be installed by tamping firmly in
place in drilled or dug holes or by driving, provided the method of driving does not damage
the posts or cause the posts to be deflected from line and plumb.

1. All other timber posts shall be installed in drilled or dug holes and tamped firmly in
place.

2. Round timber posts installed in drilled or dug holes shall have the butt end placed
downward.

3. Timber line posts that are to be driven shall be machine pointed at the plant before
being treated.

4, The small end of driven round timber posts shall be pointed.

Each strand of barbed wire shall be securely fastened to a corner post, end post, or
intermediate braced post assembly by wrapping twice around the post and securing to
that part of the same wire stretched between the posts. The remaining wire shall be cut
off and the tie shall present a neat and workmanlike appearance.

Staples shall be set to hold the wire securely, but shall not be buried in the post in a
manner that severely nicks or bends the wire.

616.03.02 STANDARD FENCE

A.

Standard fencing shall be designated by types as follows:
1. Metal posts - Type A.

2. Wood posts - Type B.

3. Combination metal and wood posts - Type C.

The type of fence construction shall be as shown on the plans and indicated in the
proposal.

1. Posts shall be firmly set or driven into the ground and spaced as indicated on the
plans.
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FENCING 616

2. Each end, corner, and gate post shall be firmly braced and shall be set in concrete
when required.

3. Posts shall be braced as indicated in the plans.

Standard fencing will be designated not only by type, but also by a symbol indicating the
fencing required.

1. Type A-832-3B will designate a fence composed of metal posts, 32-inch woven wire
(farm fencing), and 3 barbed wires.

2. Type C-726-4B will designate a fence composed of a combination of metal and
wood posts, 26-inch woven wire, and 4 barbed wires, and so forth.

3. The figures 832 and others, when they appear in the symbol, correspond to design
numbers set forth in the Standard Drawings.

In general, in determining the post spacing, measurements shall be made parallel to the
slope of the natural ground.

1.  All posts shall be placed in vertical position except in unusual locations where, in the
opinion of the Engineer, it would be more satisfactory to place the posts
perpendicular to the slope of the ground.

2. Allintervals shall be measured center to center of adjacent posts.

Changes in line where the angle of deflection is 30 degrees or more shall be considered
as corners and corner posts shall be installed. Changes in line where the angle deflection
is more than 15 degrees and less than 30 degrees shall be considered as alignment
angles, and adjacent posts shall be made fast to the angle posts with wire or, if such
method is impracticable in the opinion of the Engineer, such posts shall be braced as
specified above for bracing gate, end, and corner posts.

At all grade deflections and alignment angles where stresses tend to pull the posts from the
ground, the fencing shall be snubbed or guyed at the critical point with a double strand of
9 gauge galvanized wire connected to each horizontal line of barbed wire or to the top and
bottom of wire mesh fabric, and to a deadman weighing approximately 100 pounds, buried
in the ground not less than 2 feet. The fencing shall be pulled snug close to the ground
before being snubbed or guyed.

Barbed wire and farm fence fabric (woven wire) shall be stretched taut and securely
fastened to each post by means of suitable devices approved by the Engineer.

616.03.03 CHAIN-LINK FENCE

A.

All posts shall be of a total length of not less than the depth of the concrete footing as
shown on the plans, plus the length required above ground.

Changes in line where the angle of deflection is 30 degrees or more shall be considered
as corners and corner posts shall be installed.

Between posts, chain-link fences shall be fastened to a bottom tension wire and a top
tension cable.

1. The bottom tension wire shall be at least 7-gauge galvanized coil spring wire of
good commercial wire.

2. The top tension cable shall be at least 3/8-inch diameter galvanized 7-strand cable
conforming to ASTM A475 common grade.

616-3



616

FENCING

Line posts shall be spaced at not more than 10-foot intervals, measured from center to
center of posts.

1. In general, in determining the post spacing, measurements will be made parallel to
the slope of the natural ground.

2. All posts shall be placed in a vertical position except in unusual locations where, in
the opinion of the Engineer, it would be more satisfactory to place the posts
perpendicular to the slope of the ground.

All metal posts shall be set in a Portland cement concrete footing crowned at the top to
shed water. Depths of footings shall be as shown on the plans.

End, corner, and gate posts shall be braced with galvanized braces used as compression
members and galvanized steel truss rods with truss tighteners used as tension members.
Line posts, at intervals of 500 feet, shall be braced and trussed in both directions as
shown on the plans.

The fabric shall be stretched taut and securely fastened to the posts. Between posts, the
top edge of the fabric shall be fastened to the top tension cable and the lower edge
fastened to the bottom tension wire.

1. Tension cable and wire shall be stretched tight with truss tightener as shown on the
plans.

2. The bottom tension wire shall be installed on a straight grade between posts by
excavating the high points of the ground and in no case will filling of depressions be
permitted.

The fabric shall be fastened to the end, corner, and gate posts with 1/4-inch by 3/4-inch
steel stretcher bars and not less than 1/8-inch by 3/4-inch steel stretcher bar bands placed
at 1-foot intervals, and to line posts, tension cable, and tension wires with tie wires or
metal bands. Tie wires or metal bands shall be spaced on line posts at intervals of
approximately 14 inches and on tension cable and tension wires approximately 18 inches.

All posts shall be fitted with tops designed to fit securely over the posts and carry the top
tension cable, except that the top of the C-section posts may be open-slotted to securely
hold the top tension cable in position without vertical movement.

1. The slotting shall allow removal and replacement of a post without disturbing the top
tension cable.

2. Tubular posts shall be fitted with watertight tops.

616.03.04 RECONSTRUCT FENCE

A.

Reconstructed fences shall be carefully erected using salvaged materials and shall be
similar in type to the original construction.

New materials necessary to rebuild the fence shall be furnished by the Contractor and
shall be of the same kind as those in the original fence. The cost of such new materials
shall be included in the contract price for the work.

The resulting reconstructed fence shall be equal to or better than before removed.

In reconstructed fences, the Contracting Agency reserves the right to furnish the
Contractor with such new materials as the Contracting Agency deems advisable, and
these materials shall be used in the reconstruction of the fence in lieu of salvaged
materials which the materials replaced.
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616.03.05 GATES

A.

The width of drive gates shall be as shown on the plans and as indicated in the proposal
and the height shall be suited to the fencing but shall not be more than 72 inches nor less
than 48 inches.

The wire mesh filler shall be rectangular or 2-inch diamond mesh for standard fencing and
chain-link fence fabric for chain-link fencing.

Walk gates shall be of the width shown on the plans or in the Special Provisions and of a
height corresponding to the adjacent fence height.

The gates shall be hung by steel or malleable iron hinges designed to securely fasten to
the gate posts and permit the gate to swing back against the fence.

Gates shall be provided with a combination steel or malleable iron catch and locking-in
attachment of approved design. A center rest with catch shall be provided where
required.

Missouri gates shall be constructed as shown on the standard plans.

METHOD OF MEASUREMENT

616.04.01 MEASUREMENT

A.

The quantity of new fence measured for payment will be the number of linear feet,
exclusive of gates and cattle guards, complete and in place.

The quantity of reconstructed fence measured for payment will be the number of linear
feet, including used gates complete and in place.

The quantity of new gates measured for payment will be the number of gates complete
and in place. If more than 1 size or type of gate is involved, separate measurement will
be made for each size and type given.

Missouri gates, regardless of width, shall be measured for payment as units.
All measurements will be made in accordance with Subsection 109.01, "Measurement of
Quantities."

BASIS OF PAYMENT

616.05.01 PAYMENT

A.

The accepted quantity of new and reconstructed fence measured as provided in
Subsection 616.04.01, "Measurement," will be paid for at the contract unit price bid per
linear foot for the types and sizes specified.

The accepted quantity of new gates measured as provided in Subsection 616.04.01,
"Measurement,” will be paid for at the contract unit price bid per each for types and sizes
specified.

The above prices shall be full compensation for furnishing hardware, cement concrete,
framing, erecting, connecting fence, and all incidentals necessary to complete the work.

All payments will be made in accordance with Subsection 109.02, "Scope of Payment."

Payment will be made under:
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PAY ITEM PAY UNIT
TYPE () FBNCE ettt a e e reeea s Linear Foot
(SiZ€) ChaiN-LiNK FENCE ....ceiiiiiiiiiiee et e e e e e e e e e e aaanes Linear Foot
(VA=) Y= e U D )Y ST T (= TR Each
(VA=) BN L] o L= DY ST T | (U Each
(VA=) YL Ui 1 CT= L (= TR Each
VA=) I 1] o L= Ao 1L T L= SRR Each
RECONSITUCT FENCE.....cociiiiiiieee e Linear Foot
IMISSOUIT GALE......eeeeeiieieiee ittt ettt e ettt e e ettt e e s sttt e e e sabe e e e e sabbe e e e anbbeeeesnbbeeeesabbeeeesanbeeessnbeeeeen Each
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SECTION 617
CATTLE GUARDS
DESCRIPTION

617.01.01 GENERAL

A.  This work shall consist of furnishing and constructing standard steel cattle guards and
cattle guard wings of the design and at points shown on the plans ordered by the
Engineer.

MATERIALS

617.02.01 GENERAL

A.  All materials shall conform to the requirements specified in the following sections:

Materials Section
Portland Cement Concrete 501
Reinforcing Steel 505
Steel Structures 506
Hardware 723
Painting 614
Paint and Pavement Markings 714
Timber 718

B.  All hardware shall be galvanized steel.

C. All lumber and timber shall be Douglas Fir, No. 2 joist and plank or No. 1 structural posts
and timber. Any commercial grading rules that will provide material of an equal or greater
stress value may be used.

CONSTRUCTION

617.03.01 EARTHWORK

A. Structure excavation and backfill shall conform to Section 206, "Structure Excavation,"
and Section 207, "Structure Backfill."

617.03.02 GENERAL

A. Cattle guards shall be constructed in accordance with the details and dimensions shown
on the plans.

B. Concrete and metal reinforcement construction shall conform to Section 502, "Concrete
Structures,” and Section 505, "Reinforcing Steel," respectively.

C. Steel member connections shall be welded and constructed conforming to Section 506,
"Steel Structures."

D. The wing posts and wheel guards shall be given a preservative treatment conforming to
Section 719, "Timber Preservatives." Treated timber and lumber shall not be painted.

E. Timber and lumber shall be assembled and placed in conformance with Section 507,
"Timber Structures."
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617 CATTLE GUARDS

F. Painting shall be in accordance with recognized high standards of workmanship and in
conformance with Section 614, "Painting.”

METHOD OF MEASUREMENT

617.04.01 MEASUREMENT

A. The quantity to be measured for payment will be the number of cattle wings and steel
cattle guards complete and in place. If more than one size of cattle guard is involved,
separate measurement will be made of each size given.

B. All measurements will be made in accordance with Subsection 109.01, "Measurement of
Quantities."
BASIS OF PAYMENT

617.05.01 PAYMENT

A. The accepted quantity of cattle guards measured as provided in Subsection 617.04.01,
"Measurement," will be paid for at the contract unit price bid per each for the sizes
specified.

1. The cost of cattle guard wings shall be included in the contract unit price for cattle
guards; however, where wings alone are required, the wings will be paid for at the
contract unit price each for cattle guard wings.

2. The above prices shall be full compensation for furnishing hardware, cement
concrete, steel, timber and lumber, structure excavation and backfill, furnishing and
applying paint, framing, erecting, adjusting fence, and all incidentals necessary to
complete the work.

B.  All payments will be made in accordance with Subsection 109.02, "Scope of Payment."

C. Payment will be made under:

PAY ITEM PAY UNIT
(Size) Steel CAttle GUAIT. ......cccoiuiiiie ittt e et e et e e e s sbb e e e e s aneeee e e Each
Cattle GUAIT WINGS ...ttt b et ekttt e e sbb et e e sabb e e e e sbb e e e e s bbneesnnneee s Each
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SECTION 618

GUARDRAIL

DESCRIPTION

618.01.01 GENERAL

A.

This work shall consist of furnishing and erecting new guardrail, end anchor assemblies,
guardrail expansion joints, breakaway cable terminals, and additional guardrail beam
elements required for constructing double beam rail or reconstructing guardrail previously
removed, in conformity with these specifications and of the types and at the points shown
on the plans or ordered by the Engineer.

This work shall also consist of furnishing and installing reflector plates as shown on the
plans.

MATERIALS

618.02.01 GENERAL

A.

All material shall conform to the requirements specified in the following sections:

Materials Section
Timber 718
Timber Preservatives 719
Guardrail Materials 720
Galvanizing 715

Guardrail posts and blocks shall be rough construction grade and shall comply with the
grading requirements of Subsection 718.03.02, "Grades."

Cable end anchor assemblies for metal beam guard railing shall be constructed as shown
on the plans and shall conform to Subsection 720.03.04, "Cable End Anchor Assemblies."

Each post shall be given a preservative treatment by pressure processes with 1 of the
following in accordance with Section 615, "Preservative Treatments for Timber."

The minimum retention of preservative in pounds per cubic foot of wood shall be as
follows:

1. Creosote - 8 pounds per cubic foot.

2. Creosote-Petroleum - 8 pounds per cubic foot.

3. Pentachlorophenol - 8 pounds per cubic foot.
Guardrail quantities shown on the plans are approximate.

1.  As construction progresses, the Engineer will review the need for guardrail and will,
at the completion of this review, provide the Contractor with the revised amount of
guardrail required.

2. Should the Contractor elect to order guardrail materials prior to receiving this
revised list from the Engineer, the Contractor shall be completely responsible for
furnishing the amount of guardrail and appurtenances required by the list.
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3. Should additional quantities be required to meet the requirements of the list, there
shall be no additional compensation allowed above the unit price and no
compensation shall be allowed for surplus materials in excess of the requirements
of the list.

618.02.02 REFLECTORS

A.

Reflector plates for guardrail shall be fabricated from 11-gauge steel sheet.

1. Nails for fastening reflector plates to the guardrail post shall be either galvanized
metal or aluminum.

Steel reflector plates shall be galvanized.

Reflectorized material for reflector plates shall conform to Subsection 721.03.03,
"Reflectors.”

Reflector plates shall be constructed and erected on guardrail in accordance with the
details shown on the plans and as specified, and shall be spaced as follows:

1. 50 feet on tangents and curves of 700 feet radius or greater.

2. On curves with less than 700 feet radius, markers shall be placed on the post
nearest the spacing shown for guide posts as shown in the plans.

3. At interchanges, guardrail markers with amber reflectors shall be installed at a
maximum spacing of 50 feet along acceleration and deceleration lanes, and in
accordance with above subparagraph 2 on turning ramps and roadways.

Reflectors shall be white except as noted in subparagraph 3 above.

CONSTRUCTION

618.03.01 GENERAL

A.

Unless otherwise specified, guardrail shall be constructed with either treated Douglas Fir,
West Coast Hemlock, or Western Larch posts, beam-type plates and fittings, as shown on
the plans.

1. Post spacing shall be as shown and guardrails shall be constructed in accordance
with the design shown on the plans.

2. The use of more than 1 type of guardrail on a single project will not be approved
unless so provided in the Special Provisions or appearing as a contract item in the
proposal.

Posts shall be set plumb, except on superelevated curves where the posts shall be set
perpendicular to the roadbed.

1. Front faces of posts shall form a straight line, except on curves where the posts
shall be a uniform distance from the centerline of the roadway.

2. Post holes shall be backfilled in layers with approved material thoroughly rammed
with an iron tamping tool in such manner as not to displace the bottom of posts from
correct alignment.

Guardrail beam elements may be furnished in 12-foot 6-inch or 25-foot lengths at the
option of the Contractor, and shall conform to AASHTO M180, "Corrugated Sheet Steel
Beams for Highway Guardrail," requirements for Class A, Type 2 guardrail.
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D.

Cable end anchor assemblies for metal beam guard railing shall be constructed as shown
on the plans and as specified herein.

Cabile clips and a cable thimble shall be used to attach cable to the anchor rod.

After installation and before backfilling, the portion of the anchor rod to be buried in earth
shall be coated with a minimum 20-mil thickness of coal tar enamel conforming to
AWWA C203, "Standard for Coal-Tar Protective Coatings and Linings for Steel Water
Pipelines - Enamel and Tape - Hot Applied.”

Metal components of the anchor assembly shall be fabricated in conformance with good
shop practices and shall be hot-dip galvanized in accordance with Section 715,
"Galvanizing."

Anchor blocks shall be constructed of concrete conforming to the provisions in
Section 501, "Portland Cement Concrete," and Section 502, "Concrete Structures."

Concrete shall be placed against undisturbed material of the excavated holes for anchor
blocks. The top 12 inches of holes shall be formed, if required by the Engineer.

Surplus excavated material remaining after the guard railing has been constructed shall
be disposed of in a manner satisfactory to the Engineer.

The overall length of each anchor cable assembly shall be a minimum of 10 feet.

Framing shall be done and fittings attached so that the rail, after erection, shall be true to
line and grade and shall have the proper tension in the rail plates.

1. Care shall be taken to prevent the disturbance of posts during the erection of the
rail.

2. When necessary, temporary braces shall be installed to ensure against post
displacement.

618.03.02 PAINTED GUARDRAIL

A.

Field Painted:

1. After the posts are set, the exposed portions shall be wrapped or otherwise
protected to the satisfaction of the Engineer so that the posts shall remain free from
paint, road oil, and other objectionable material.

a. After all other work is completed and prior to the semi-final inspection, the
wrapping or protection shall be removed.

b.  All posts that have paint, road oil, or other objectionable materials on the
exposed surface or that do not otherwise meet the required specifications
shall be cleaned or removed as the case may require, at no additional cost to
the Contracting Agency.

2. All exposed surface of the metal guardrail that has become soiled or marred shall be
cleaned or repainted by the Contractor as required by the Engineer, at no additional
cost to the Contracting Agency.

3.  After the rail has been painted as specified, nuts fastening rail plate to springs shall
be backed off slightly so that the connection is firm, but not tight, and will permit the
slight movement necessary to absorb expansion and contraction of the rail.

4, New guardrail beam elements shall be galvanized both sides, cleaned, primed, and
painted on the side facing traffic.
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5.  After erection, all metals parts and fittings shall be free from coatings of any kind,
including dirt, rust, and oil and grease, and shall be given 3 coats of paint as
specified in Section 714, "Paint and Pavement Markings."

6. Parts shop prime coated by the manufacturer shall conform to Subsection 614.03.04,
"Painting Structural Steel,” and Section 714, "Paint and Pavement Markings."

Posts shall not be painted.

All beams shall be cleaned prior to priming by wiping down the surface with solvents

such as naphtha, white (lead-free) gasoline, or detergent.

a. Detergents may be of the type commonly used in washing machines.

b. If detergent is used, it shall be thoroughly rinsed from the rail with clear water.

9.  All loose white deposit shall be removed with a stiff brush (not steel), steel wool, or
sandpaper. Care shall be exercised not to remove zinc coating.

10. Prime coat may be applied in the field and shall conform to MIL-P-21035.

11. Intermediate and finish coats shall conform to MIL-P-21035.

12. Surfaces to be painted shall be dry and the temperature during priming, painting,
and for 6 hours thereafter shall not be below 50 degrees F.

Prepainted:

1. Guardrail beam elements may be cleaned, primed, and prepainted on the side
facing public traffic by the manufacturer prior to delivery to the jobsite as hereinafter
specified.

2. Cleaning:

a. All beam elements shall be alkaline cleaned, mechanically brushed, rinsed,
given a zinc phosphate coating with a nominal coating weight of 200 mg per
square foot, rinsed, and neutralized.

b. Metal preparation shall comply with Military Specification MIL-T-12879, Type |,
Class 1.

3. Priming and Painting:

a. Prime coat shall be vinyl type, containing corrosion inhibiting pigment, applied
at a nominal dry film thickness of 0.50 mil.

b. Finish coat shall be a high gloss white thermosetting acrylic, baked enamel,
applied at 1.0 mil nominal. The white pigment shall be non-chalking type.

c.  All exposed surface of the metal guardrail that has become soiled or marred
shall be cleaned or repainted by the Contractor as required by the Engineer,
at no additional cost to the Contracting Agency.

618.03.03 RECONSTRUCTED GUARDRAIL

A.

Reconstructed guardrail shall be carefully erected using salvaged materials and shall be
similar in type to the original construction.

Any new materials necessary to rebuild the guardrail shall be furnished by the Contractor
and shall be of the same kind as those in the original if available. The cost of such new
materials shall be included in the contract price for the work.
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C.

The Contracting Agency reserves the right to furnish the Contractor with such materials as
the Contracting Agency deems advisable, and these materials shall be used in the
reconstruction of the guardrail in lieu of salvage materials which the materials replaced.

Reconstructed guardrail shall be painted with 1 coat of paint after first touching up all
spots on which the original paint has been removed or destroyed.

METHOD OF MEASUREMENT

618.04.01 MEASUREMENT

A.

The quantity of new or reconstructed guardrail measured for payment will be the number
of linear feet measured along the front face of the rail between centers of end posts or
between center of end post and bridge connections, as applicable, complete and in place.
In the case of new guardrail, an allowance of 2 feet at each end post shall be added to the
length measured between the centers of end posts when terminal sections are specified.
The length of expansion joints will be included in the measurement.

The quantity of cable end anchors constructed will be measured for payment as units.

The quantity of guardrail expansion joints constructed will be measured for payment as
units.

The additional guardrail beam elements required to construct the double beam rail at
locations shown on the plans shall be measured for payment by the linear foot measured
along the face of the additional rail between centers of end posts.

Breakaway cable terminals will be measured for payment as units.

Where breakaway cable terminals are installed, guardrail measurements will not include
the terminal ends.

All measurements will be made in accordance with Subsection 109.01, "Measurement of
Quantities."

BASIS OF PAYMENT

618.05.01 PAYMENT

A.

The accepted quantity of new and reconstructed guardrail measured as provided in
Subsection 618.04.01, "Measurement,” will be paid for at the contract unit price bid per
linear foot.

The above prices shall be full compensation for furnishing hardware, reflectors, erecting,
painting, galvanizing, and all incidentals necessary to complete the work.

The accepted quantity of Cable End Anchors measured as provided above will be paid for
at the contract unit price bid per each, which shall be full compensation for furnishing all
labor, materials, tools, equipment, and incidentals, and for doing all work involved in
constructing cable and anchors, complete in place, including drilling anchor plate bolt
holes in rail elements, excavating anchor block holes, backfilling, and disposing of surplus
material, as shown on the plans, as specified in these specifications, and as directed by
the Engineer.

The accepted quantity of Guardrail Expansion Joints measured as provided will be paid
for at the contract unit price bid per each, which shall be full compensation for furnishing
all labor, materials, tools, equipment, and incidentals, and for doing all work involved in
constructing the expansion joints complete in place.
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The accepted quantity of (Type) Guard Rail Beam Elements measured as provided above
will be paid for at the contract unit price bid per linear foot (meter) of double beam rail,
which shall be full compensation for furnishing all labor, materials, tools, equipment, and
incidentals, and for doing all work involved in constructing the double beam rail complete
in place.

Breakaway Cable Terminal will be paid for at the contract unit price bid per each, which
shall be considered full compensation for the terminal element and diaphragms, terminal
connector, cable, fittings, straps, anchor plate, bolts, nuts, washers, structure excavation,
concrete, reinforcement, and redwood, and for doing all the work involved to install the
breakaway cable terminal complete in place in the accepted work.

All payments will be made in accordance with Subsection 109.02, "Scope of Payment."

Payment will be made under:

PAY ITEM PAY UNIT
PaiNted GUAITIAIL.........eeiiiiiiiee e et e e e e e nneeas Linear Foot
RECONSLIUCT GUAITIAIL....cieveiieiiiiiie e e e e s sneeeeas Linear Foot
(01 o] L= = o o 12N o T o] £ SRR Each
Guardrail EXPanSION JOIMNES.......uiiiiiiiiiiiiieeee et e e e e sttt e e e e e e et e eaeeesessntetaeeeeeesesannsrnaeeeeeas Each
(Type) Guard Rail BEam EIEMENTS........cceiiiiiiiiiiiee et e e e e s e snieaeeee e e e e e enns Linear Foot
Breakaway Cable TermMINal ...t e e e e e e ree e s Each
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SECTION 619

OBJECT MARKERS AND GUIDE POSTS

DESCRIPTION

619.01.01 GENERAL

A.

This work shall consist of furnishing and installing object markers and guide posts of the
design and at locations shown on the plans or established by the Engineer.

MATERIALS

619.02.01 GENERAL

A.

Materials shall conform to Section 721, "Object Markers and Guide Posts."

CONSTRUCTION

619.03.01 GENERAL

A.

B.

Target members, object markers, and reflectors appropriate to the color involved shall be
assembled, fastened, set, and aligned in accordance with the details and dimensions
shown on the plans.

All fastenings shall be tight.

619.03.02 RESET

A.

Reset object markers and guide posts shall be erected, using salvaged materials, and
shall be similar in type to the original construction.

Any new materials necessary to rebuild the markers shall be furnished by the Contractor,
shall be the same as those in the original, if available, and the cost thereof shall be
included in the contract price for the work.

The Contracting Agency reserves the right to furnish the Contractor with such new
materials as the Contracting Agency deems advisable, and these materials shall be used
in the resetting of the markers in lieu of salvage materials which the materials replaced.

METHOD OF MEASUREMENT

619.04.01 GENERAL

A.

The quantity of new or reset object markers or guide posts measured for payment will be
the number of markers or guide posts ordered by the Engineer and placed by the
Contractor.

All measurements will be made in accordance with Subsection 109.01, "Measurement of
Quantities."

BASIS OF PAYMENT

619.05.01 PAYMENT

A.

The accepted quantity of new and reset object markers and guide posts measured as
provided in Subsection 619.04.01, "Measurement," will be paid for at the contract unit
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price bid per each, which shall be full compensation for furnishing hardware, erecting, and
incidentals to complete the work.

When the Engineer orders guide posts placed for the protection of the public traffic, and
the Engineer's order is prior to the time the Contractor would normally install the guide
posts, and some posts subsequently are damaged by public traffic, the Contractor shall
replace the damaged posts with new ones and receive compensation at the contract unit
price for both the damaged posts and the posts replaced.

All payments will be made in accordance with Subsection 109.02, "Scope of Payment."

Payment will be made under:

PAY ITEM PAY UNIT
GUITE POSES .ttt ettt e e ekttt e s a bt e e e abb et e e sabb et e e s bbr e e e s be e e e annee s Each
RESEL GUITE POSES ... ettt e et e e st et e e e s bt et e e s bt e e e e s anbeeeesnbeeeeeas Each
ODJECE MAIKEIS, TYPE L ..eiiiiiiiiie ittt ettt ekttt e s b et e e sab b e e e sbb e e e s bbeeeesaneee s Each
ODJECE MAIKEIS, TYPE 2 ...ttt ettt et e e e e ettt e e e e e e s e bt be e e e e e e e e sanbntaaaeeas Each
(O] [Tt A1V = T =] ST Y o TR U RTRT PR Each
RESEL ODJECE MAIKEIS ...ttt et e e e e e e e e st e e e e e e e e e e annreeaaaaeas Each
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SECTION 620
RIGHT-OF-WAY MARKERS
DESCRIPTION

620.01.01 GENERAL

A.  This work shall consist of furnishing and erecting metal posts and plates for right-of-way
markers conforming to these specifications and of the design shown on the plans or
ordered by the Engineer.

MATERIALS

620.02.01 GENERAL
A.  All materials shall conform to the requirements specified in Section 721, "Object Markers
and Guide Posts."

CONSTRUCTION

620.03.01 GENERAL

A. Right-of-way markers shall be constructed in accordance with the details and dimensions
shown on the plans.

B. The markers shall be set plumb.

C. The exact location of posts will be staked by the Engineer.
METHOD OF MEASUREMENT

620.04.01 MEASUREMENT

A.  The quantity of right-of-way markers measured for payment will be the number of markers
complete and in place.

B. All measurements will be made in accordance with Subsection 109.01, "Measurement of
Quantities."
BASIS OF PAYMENT

620.05.01 PAYMENT

A.  The accepted quantity of right-of-way markers measured as provided in Subsection 620.04.01,
"Measurement," will be paid for at the contract unit price bid per each.

B. All payments will be made in accordance with Subsection 109.02, "Scope of Payment."

C. Payment will be made under:

PAY ITEM PAY UNIT
RIGNT-OF-WaY MAIKETS ...ttt ettt e et e e e st b e e e sbb e e e s abb e e e e sabeeee e e Each
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SECTION 621
MONUMENTS
DESCRIPTION

621.01.01 GENERAL

A. This work shall consist of furnishing and installing permanent survey monuments,
constructed in accordance with the design and drawings shown on the plans or ordered
by the Engineer.

B. Bronze discs as specified by the Contracting Agency shall be installed and inscribed in the
monuments under the direct supervision of a Registered Land Surveyor.

C. The Contractor shall coordinate Contractor's work with the Registered Land Surveyor.
MATERIALS

621.02.01 GENERAL
A.  Monuments shall be constructed of Portland cement concrete, and shall be of Type I,
Type I, Type lll, or Type IV as shown in the Standard Drawings.
CONSTRUCTION

621.03.01 INSTALLATION

A.  The monuments shall be set to assist in reestablishment of the center line for future use
and shall be set at the beginning and end of each project, at the beginning and end of
each curve, at any angle point, at street intersections, and to replace or reference Section
Corners or other Government Land Corners.

B. The monuments may perpetuate a point or reference a point.

C. An as-built set of plans for the project, showing the exact location of all monuments set,
shall be prepared by a Registered Land Surveyor and filed with the County Surveyor prior
to acceptance of the project.

METHOD OF MEASUREMENT

621.04.01 MEASUREMENT

A.  The quantity of monuments measured for payment will be the number of units complete
and in place.

BASIS OF PAYMENT

621.05.01 PAYMENT

A.  The accepted quantity of monuments measured as provided in Subsection 621.04.01 will
be paid for at the contract price bid per each.

B. Payments will be made in accordance with Subsection 109.02, "Scope of Payment."
C. Payment will be made under:
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PAY ITEM PAY UNIT

1Y/ 10T =T 1 £ Each
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