











































































































































































































No concrete paving shall be placed until the Agency Engineer has inspected the curb and gutter and
all damaged portions designated by him have been repaired or replaced to his satisfaction.

The subgrade shall be thoroughly wetted immediately prior to placing concrete. -

40.05 Forms - Forms may consist of steel forms or slip forms as specified in Sections 40-1.07A or
4 40-1.07B of the State Specifications. Concrete curb and gutter may also be used as a form.

40.06 Placing - The Contractor shall make adequate advance arrangements for preventing delay in
delivery and placing of concrete. An interval of more than 45 minutes between placing of any 2
consecutive batches or loads shall constitute cause for stopping paving operations and the Contractor
shall make a contact joint, at his expense, at the location and of the type dlrected by the Agency
Engineer.

Unless-otherwise-specifred-inrthese specifications-orirr the“Special: Provisions; concrete pavement

shall be placed in 12-foot traffic lane widths separated by contact joints as shown on the plans, or, at -

the option of the Contractor, the concrete pavement may be placed monolithic, 2 or more traffic
lanes wide, without a contact joint, but with a longitudinal weakened plane joint at each traffic line.

All concrete shall be used within 45 minutes of the time water is first added to the mix. The use of
water for retempering any concrete will not be permitted.

Any concrete showing improper proportions of materials, including water, shall not be used in the
pavement and any such unsatisfactory concrete shall be removed and disposed of by the Contractor
at his expense.

The Contractor shall protect freshly placed concrete from damage by any cause, and any damage
shall be repaired by the Contractor at his expense.

Expansion joint material shall be protected while depositing fresh concrete adjacent thereto.
Concrete work shall be adequately barricaded in all directions to protect the work.

40.07 Spreading, Compacting and Shaping - Where a slip-form paver is used-its use shall-
conform to the requirements of Section 40-1.07B of the State Specifications. Where stationary
metal or concrete forms are used, the work shall conform to the requirements below.

The concrete shall be distributed uniformly with a mechanical spreader. The spread coﬁcrete shall
~ be vibrated, screeded and tamped by machine or by hand.

The number and capacity of machines or men furnished shall be adequate to perform the work
required at a rate equal to the progress of placing the concrete. Any delay in excess of 15 minutes in
vibrating, screeding, and tamping shall constitute cause for stopping the placing untll the machines
or men performing such work are again in proper position in the paving train.

"The concrete for the full paving width shall be vibrated by means of surface vibrators with internal

vibrators adjacent to each longitudinal edge or by some method of vibration that produces equivalent
results without segregation.
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Screeding and tamping shall be performed with 2 reciprocating screeds between which is mounted a .
tamping bar actuated at each end by positive displacement devices, or by hand methods which will
produce equivalent results. When concrete is being placed adjacent to an existing pavement, that
 part of the equipment which is supported on the existing pavement shall be equipped with protective
pads on crawler tracks or rubber-tired wheels on which the bearing surface shall be off-set to run a
sufficient distance from the edge of the pavement to avoid breaking or cracking the pavement edge.

Screeding and tamping shall be performed by making at least 2 complete passes over the entire area
of the pavement. On the first pass the tamper shall be adjusted to produce the proper tamping action
and the tamping bar shall not be operated during the second pass unless otherwise directed by the
Agency Engineer. The screeds shall be adjusted to an elevation slightly above grade so that when
properly consolidated and finished, the completed surface of the pavement will be at the established
grade, true to the cross section shown on the plans, and the contact surface of the crawler tracks or
wheels shall be kept.clean by. effective devices attached.to the.machine.. The travel of the machine
shall be maintained true without lift, wobble, or other variation tending to affect precision screeding.
The machine shall be of ample strength to withstand severe use and shall be fully and accurately
adjustable to compensate for wear. During each pass of the machine; a roll of concrete shall be
maintained ahead of the front screed for the entire width of pavement being placed and except when
making an expansion joint, the machine shall not be operated beyond that point where the roll of
concrete can be maintained. The intent of this specification is that the equipment shall produce a
surface requiring minimum cutting during the floating and final finishing. '

Concrete placed in widths less than a traffic lane may be compacted and shaped by a powered
mechanical compacting and shaping machine, supplemented by hand methods as necessary. Where
hand compaction is performed, the tamper shall be constructed of a heavy plank whose length
exceeds the width of pavement by a minimum of one foot; shall be shod with a heavy strip of metal
for a tamping surface; and shall be stiffened adequately to maintain the required shape during use.
When concrete production is in excess of 40 cubic yards per hour, and where all compaction is
performed by hand methods, not less than 2 tampers shall be used.

The hand tamper shall be used with a combined tamping and longitudinal motion raising it from the
side form and dropping it to consolidate the concrete. A surplus of concrete shall be kept in front of
the hand tamper and tamping shall continue until the reqmred cross section is obtained and the
mortar flushes slightly to the surface.

Where hand compaction is performed on grades in excess of 5 percent, a light strike board
constructed similar to the heavy tamper shall be used following the heavy tamper or tampers to
correct any displacement caused by flow of the concrete.

The temperature of mixed concrete, immediately before placing, shall be not less than 50 degrees F.
nor more than 90 degrees F. Aggregates and water shall be heated or cooled as necessary to produce
concrete within these temperature limits. Neither aggregates nor mixing water shall be heated to
exceed 150 degrees F. If ice is used to cool the concrete, discharge of the mixer will not be permitted
until all ice 1s melted.

40.08 Joints - J oints shall be constructed at locations shown on the plans, directed by the Agency

Engineer, and stated in these specifications. All joints shall conform to the provisions of Sections 40-
1.08 through 40-1.08B(3) of the State Specifications.
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40.09 Preliminary Finishing - Unless adequate lighting facilities are provided by the Contractor,
the placing of concrete pavement shall cease at such time that finishing operations can be completed
during daylight hours.

* Necessary workmen shall remain at work long enough 10 complete the ﬁmshmg and curing of the
pavement.

In case fine cracks or hair checks appear in newly placed concrete before it is thoroughly set, water
shall be applied to the concrete surface, using a nozzle that so atomizes the flow that a mist and not a
spray is formed, until the finishing operations are completed and the curing is applied.

Where machine floats or slip-forms are used, the finishing shall conform to the provisions of Section
40-1.09A(1) or 40-1.09B of the State Specxﬁcanons Where hand float methods are used, they shall
conform.to the following requirements. ... B

The surface of the concrete shall be finished smooth and true to grade with 2 suitable floats 16 feet
long and 4 inches wide, rigidly ribbed, and with adjusting screws between the rib and float at not
more than 2- foot centers, to insure a true and flat surface on the under side at all times. Each float
shall be operated from the side of the pavement and the float shall be parallel with the centerline of
the pavement. The edge of the float shall be used to cut down all high areas, and the material so
removed shall be floated into the depressions until a true surface is obtained. Each successive
passage of the float shall just lap the previous path and upon its completion the float shall be brought
and the overlap between the 2 passages smoothed.

The float shall be operated as far back of the tamping machine as the concrete remains workable and
the number of passes shall be sufficient to remove all perceptible inequalities.

At least one spare float in good condition shall be available on the work at all times.

40.10 Final Finishing - After the preliminary finishing has been completed the edges of an initial
pavement lane, transverse contact joints, expansion joints, and joints adjacent to an exxstmg
pavement shall be rounded to a 1/4 inch radius. 7

In advance of curing operations, the pavement shall be textured by brooming with a stiff broom.
Brooming shall be done in a direction normal to the centerline. The operation shall be performed at
a time and in a manner to produce a hardened surface having a coefficient of friction of not less than
0.25 as determined by Test Method No. Calif. 342. Completed pavement that is found to have a
coefficient of friction less than 0.25 shall be ground or scored by abrasive means by the Contractor
at his expense to provide the required coefficient of friction.

When a straight edge of 12 feet long is laid on the finished pavement in a direction parallel to the
centerline, the surface shall not vary more than 0.01 foot from the lower edge of the straight edge.
The transverse slope of the pavement shall be uniform to a degree such that no depressions greater
than 0.02 foot are present when tested with a straight edge 12 feet long laid in a direction transverse
to the centerline and extending from edge to edge of a 12 foot traffic lane. Upon completion of the
pavement, any points that are high in excess of the tolerances set forth above, shall be removed by
abrasive means.
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40.11 Curing and Protecting - Concrete pavement shall be cured and protected in accordance with
the provisions of Section 90-7.02 of the State Specifications, except that no extra payment will be
made for any of the work included therein.

40.12 Measurement - Quantities of portland cement concrete pavement will be measured by the
square foot of surface area in place for the various thicknesses and types unless otherwise specified
in the Special Provisions. No payment will be made for concrete placed outside of the limits shown
on the plans or in excess of thicknesses stated uniess otherwise directed by the Agency Engineer.

40.13 Payment - The price paid per square foot of portland cement concrete pavement shall
include full compensation for furnishing all plant, labor, materials, tools, equipment, and incidentals
for doing all work included in constructing subgrade, furnishing, hauling, placing, finishing, curing
and protecting concrete pavement, constructing all types of joints, and furnishing and placing all
reinforcement, complete in place as specified.
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CONCRETE WORK

Section 43. -Curb, Gutter, Sidewalk,'Driveway Approach and Valley Gutter

43.01 Description - This work shall consist of constructing concrete curbs and gutters, sidewalks,
driveway approaches, and valley gutters on a prepared subgrade at the locations and to the hnes
grades and dlmensmns shown on the plans and Agency Standard Drawings.

43.02 Concrete - The concrete to be used shall conform to the provisions of Section 90 of the State
Specifications, Class "B" ( 5 sack mix) with 1 inch maximum aggregate.

Concrete shall contain 2 pounds Qf lamp black per cubiq yard.

The slump of the concrete shall be no more than 4 inches as determmed by Test Method Calif. No.
519 (slump cone) or Test Method No. 520 (Kelly Ball).

No admixtures shall be used without the permission of the Agency Engineer. If the use of Calcium
Chlonide is permitted, no more than 2 pounds per sack of cement shall be used. Calcium chloride
shall not be used in any concrete containing steel reinforcement or other embedded metals unless
otherwise specified. '

Unless otherwise specified in the Special Provisions, all cement used shall be "Type II Modified."
All cement used in the manufacture of cast-in-place concrete for exposed surfaces of like elements
shall be of the same brand.

43.03 Subgrade - The subgrade for curbs, gutters, sidewalks, driveways, and valley gutters shall
be constructed true to grade and cross section as shown on the plans and standard drawings. It shall
be compacted to a relative compaction of at least 95 percent for a depth of at least 6 inches. All soft
and spongy material shall be removed and the resulting space filled with compacted earth, sand, or
gravel, or with concrete. The subgrade and forms shall be wetted immediately in advance of placing
concrete. '

43.04 Expansive Subgrade - Concrete curbs, gutters, sidewalks, driveways, and valley gutters
shall not be placed directly on subgrades made up of soils with an expansion pressure in excess of 50
pounds per square foot as determined by Test Method No. Calif. 301.

On private projects, when this subgrade condition is encountered, the owner's Soils Engineer or the.
Agency Engineer will analyze the situation and determine the remedial action required. When the
owner's Soils Engineer makes such a determination, it shall be subject to the approval of the Agency
Engineer.

On Agency projects, such conditions will be, insofar as possible, anticipated in advance, and the
remedial action will be incorporated in the design or detailed on the plans in the Special Provisions.

43.05 Existing Curbs and Sidewalks - Where the plans provide for the reconstruction or removal

of a portion of an existing curb, sidewalk, or other concrete flatwork, the existing section shall be cut
“to a depth of at least 1 1/2 inches with an abrasive type saw at the first scoring line at or beyond the
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planned joint or at the location marked by the Agency Engineer, and the entire sectlon to be
reconstructed shall be removed.

The portion of concrete to be removed shall be taken out in such a manner as to leave an even edge
without chips or breaks on the remaining concrete. Cutting of the boundary line with picks or
pneumatic pavement breakers will not be permitted. If, for any reason, the concrete does not break
on the line marked by the Agency Engineer, the Contractor shall saw out the broken portion and new
concrete shall be placed in this area without payment.

43.06 Forms - Forms shall be smooth on the side placed next to the concrete, shall have a true
smooth upper edge, and shall be adequately braced and rigid enough to withstand the pressure of
fresh concrete without distortion. All forms shall be thoroughly cleaned and coated with form oil to
prevent the concrete from adhering to them.

Lumber forms of neminal-dimensioprnmay be-used:: However; the Contractor must-allow enough
distance between the bottom of forms and subgrade or gutter surface to obtain the full dimensions in
concrete shown on the plans. Warped, cracked, or checked lumber forms shall not be used. Lumber
forms shall be at least a nominal 2 inches thick except where the curvature required is unobtamable
with this thickness. -

No facilities or obstructions such as concrete access boxes for underground utilities, power poles, or
sign posts shall be placed in the sidewalk area without the written consent of the Agency Engineer
unless shown on the plan approved by him.

No concrete shall be placed until the Agency Engineer has mspected the forms for conformance with
the above requirements as well as vertical and horizontal alignment, and has approved same.

No concrete shall be placed until all underground utility lines are in place and properly backfilled.
No form inspection will be made until the Agency Engineer has received notice from the Soils
Engineer that all trenches passing under the areas in which the concrete is to be placed have been
satisfactorily compacted.

All sidewalk which is to be constructed adjacent to curb and gutter may be formed and poured
monolithic with the curb and gutter.

43.07 Joints - Expansion joints shall be filled with a 1/4 inch thick premolded joint filler
conforming to the provisions of Section 51-1.12C of State Specifications. They shall extend through
the full thickness of the concrete section, be shaped to the cross section of the section in which
placed, and be constructed at right angles to the face of the curb and normal to the top surface.

- Expansion joints shall be placed at the locations shown on the plans and standard drawings and at all
other locations indicated by the Agency Engineer.

Weakened plane joints shall be no less than 1 1/2 inches deep and no wider than 1/8 inch at the top
surface. They may be constructed either by forming with thin strips or by saw cutting within 24
hours after the concrete is placed. They shall be constructed at the locations shown on the plans and
standard drawings and at all other locations indicated by the Agency Engineer.

43.08 Réinforcement Steel bar reinforcement, dowels, and wire mesh reinforcement shall

conform to the requirements of Section 52 of the State Specifications (excludmg Section 52-1.11)
and shall be placed in accordance therewith.
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Steel shall be placed at all locations shown on the plans and standard drawings, and at all other
locations designated by the Agency Engineer. No concrete shall be placed until the Agency Engineer
has checked and approved the steel.

Full compensation for furnishing and placing steel reinforcement, in conformance with the above
requirements, shall be included in the prices paid for the concrete structure in which it is placed.

43.09 Placing Concrete - No concrete shall be placed until the Agency Engineer has approved the
subgrade, forms and steel.

The temperature of mixed concrete, immediately before placing, shall be not less than 50 degrees F.
nor more than 90 degrees F. Aggregates and water shall be heated or cooled as necessary to produce
concrete within these temperature limits. Neither aggregates nor mixing water shall be heated to
exceed 150 degrees F. If ice is used to cool the concrete, discharge of the mixer will not be permitted
until all ice ismelteds. . .

When a truck mixer or agitator is used for transporting concrete to the delivery point, discharge shall
be completed within 1 1/2 hours, or before 250 revolutions of the drum or blades, whichever comes
first, after the intreduction of the cement to the aggregates. Under conditions contributing to quick
stiffening of the concrete, or when the temperature of the concrete is 85 degrees F., or above, a time
less than 1 1/2 hours will be required.

When non-agitating hauling equipment is used for transporting concrete to the delivery point,
discharge shall be completed within one hour after the addition of the cement to the aggregates.
Under conditions contributing to quick stiffening of the concrete, or when the temperature of
concrete is 85 degrees F., or above, the time between the introduction of cement to the aggregates
and discharge shall not exceed 45 minutes. -

Concrete shall not be placed on frozen or ice-coated ground or subgrade nor on ice-coated forms,
reinforcing steel, structural steel, conduits, precast members, or construction joints.

Under rainy conditions, placing of concrete shall be stopped before the quantity of surface water is
sufficient to cause a flow or wash of the concrete surface, unless the Contractor provides adequate

protection against damage.

All concrete that has been frozen, or damaged by other causes, as determined by the Agency
Engineer shall be removed and replaced by the Contractor at his expense.

No concrete shall be placed unless a representative of the Agency Engineer is present at the site. At
times when it is impossible for the representative to be present during a given pour, he shall so
inform the Contractor and approve pouring in his absence. All concrete placed without such
inspection and without aforementioned waiver shall be rejected, and replaced at the Contractor's
expense. :

In depositing the concrete against the forms, care shall be taken to work the fine portions of the
aggregate to the surface to leave said surface in a uniform and smooth condition. The concrete shall
be tamped, or worked with a flat spade or similar tool, sufficiently to produce a dense mass. Holes
or pockets appearing in the concrete surfaces, after removing the forms, shall be filled with mortar
composed of 1 part portland cement to 2 parts of sand.
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Immediately after the concrete has been tamped, if there is not sufficient mortar on the surface to
give a satisfactory finish, the Contractor shall add a dry mixture of cement and sand having the same
cement ratio as the mortar in the concrete mix. This mixture shall be spread over all exposed
surfaces in sufficient quantity to take up all of the surplus water and, when troweled, to make a
smooth even-colored surface.

43.10 Finishing - Exposed concrete surfaces shall be floated to give a smooth plane surface free of
local humps and depressions. Gutters and valley gutters with a flowline grade of less than 1 percent
shall be water tested during the finishing operation and all high or low spots which cause water to
pond shall be elmunated

Exposed corners shall be rounded with a steel tool with a 1/2 inch radius. Expansion joints shall be
finished with a steel tool with a 1/4 inch radius.

Al other exposed surfaces shall be broom finished. Ciirb and gutter shall be broomed parallel to the
direction of the curb. Sidewalk shall be broomed perpendicular to the direction of the curb. Valley
gutters shall be broomed parallel to the direction of the flowline. .

Where the curb and gutter and sidewalk are poured monolithically, there shall be a scoreline placed 6 -
inches in back of the face of curb running parallel with the face of curb. Sidewalks 6 feet wide or

less shall be scored perpendicular to the face of curb at intervals equal to the width of the sidewalk.
Sidewalks in excess of 6 feet shall be marked with a score line which is parallel to the face of curb

~ and divides the sidewalk in half and with score lines perpendicular to the face of curb spaced at a
distance equal to half the width of the sidewalk. All score lines shall be constructed with a scoring

tool and shall be at least 1/4 inch deep. They shall be either straight or uniformly curved and shall
match the line of the curb. Sidewalk with irregular score lines will be rejected.

The form on the front of curbs shall not be removed in less than one nor more than six hours from
the time concrete has been placed. In no event shall it be removed when the concrete is sufficiently
plastic to slump. Side, back and edge forms for concrete curbs and sidewalks shall not be removed
sooner than twelve hours after the concrete has been placed.

The top and face of finished curb shall be true and straight and the top surface of curbs shall be of
uniform width, free from humps, sags, or other irregularitiecs. When a straightedge of 10 feet long is
laid on the curb or gutter, the surface shall not vary more than 1/4 inch from the edge of the

. straightedge except at grade changes or curves.

43.11 Curing - Concrete shall be cured in conformance with the provisions of Section 90-7 of the
State Specifications. Concrete shall be maintained at a temperature of not less than 45 degrees F.
for 72 hours after placing and at not less than 40 degrees F. for an additional 4 days. When required
by the Engineer, the Contractor shall submit a written outline of his proposed methods for protecting
the concrete.

43.12 Backfilling - Curb and gutter, sidewalks and drichay approaches shall be backfilled within
7 days after pouring.

43.13 Measurement - Quantities of curb and gutter will be measured by the linear foot as

measured along the face of curb to the nearest whole foot for the various types of curbs and gutters.
Depressed curb in front of driveway approaches will be measured as and included in the total for the
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type of curb adjacent thereto, unless there is a separate item for depressed curb and gutter in the
contract.

Quantities of sidewalk will be measured by the square foot to the nearest whole square foot. If there
is no item in the contract for driveway approaches they will be measured and paid for as sidewalk
and no additional compensation for the extra thickness of concrete will be paid therefor.

Quantitiés of driveway approach, when a separate item in the contract, will be measured by the
square foot to the nearest whole square foot.

Quantities of valley gutter will be measured by the square foot to the nearest whole square foot.
That portion of curb. and gutter adjacent to the valley gutter apron and included between curb and
return points will be measured and paid for as valley gutter.

43.14 -Payment= The:price paidper linmearfoot-orper square-foot-for-concrete turbs and gutters,
sidewalks, driveway approaches and valley gutters shall include full compensation for furnishing all
plant, labor, materials, tools, equipment and incidentals required for construction of any of the above
on a prepared subgrade in conformance with these specifications. The cost of construction of joints
and providing reinforcement in accordance with these specifications, shall be included in the price
paid for the various concrete items involved.

Section 44. Retaining Walls and Drainage Structures

44.01 Description - This work shall consist of constructing concrete retaining walls and drainage
structures including, but not limited to manholes, catch basins, curb inlets, drop inlets, turning
structures, endwalls, headwalls, curb outlets, sidewalk underdrains, and collars at the locations and
to the dimensions shown on the plans and Standard Drawings.

44.02 Concrete - The concrete to be used shall conform to the provisions of Section 90 of the State
Specifications for Class "A" (6 Sack Mix) concrete with 1 inch maximum aggregate, except that
Class "B" (5 Sack Mix) may be used for minor drainage structures such as catch basins and turning
structures not exceeding four feet in the greatest honzontal dimension. - The maximum-siump-of the"
concrete shall be 4 inches as determined by Test Method Calif. No. 519 (slump cone) or Test
Method Calif. No. 520 (Kelly Ball).

No admixtures shall be used without permission from the Agency Engineer. If the use of Calcium
Chloride is permitted, no more than 2 pounds per sack of cement shall be used. Calcium Chloride *
shall not be used in any concrete containing steel reinforcement or other embedded metals unless
otherwise specified.

Unless otherwise specified in the Special Provisions, all cement used shall be "Type II Modified.”
When approved by the Agency Engineer, drainage structures may be furnished and installed as
precast units provided the structures in place are equivalent to cast-in-place construction as specified

in these specifications and the standard drawings.

Concrete block or brick construction may be substituted for plain concrete or reinforced concrete
construction only when approved or specified by the Agency Engineer. Such construction shall



conform to any and all additional requirements imposed by the Agency Engineer, a.nd the matenals
used shall meet the requirements of Section 44.03 of these specifications.

44.03 Materials for Brick and Concrete Block Constructxon

A. Brick shall conform to either (a) "Standard Specifications for Building Brick (made from
clay or shale),” A.S.T.M. Serial Designation C62, for Grade MW brick, or (b) "Standard
Specifications for Concrete Building Brick, A.S.T.M. Senal Desxgnatxon C55" for Grade A
brick.

B. Concrete Block shall conform to the requirements of A.S.T.M. Specification C90 for Grade
N-1 Units. A

C. Cement Mortar shall be made using 1 part by volume of portland cement to 2 parts by
volume of sand to which 1/4 to 1/2 part hydrated lime or lime putty has been added, mixed
dry and thoroughly. After mixing, just enough water shall be added to provide a plastic,
workable mix. No mortar shall be placed after 1 hour has elapsed since the time of adding
water, and no mortar shall be retempered. Mortar shall attain a minimum compression
strength of 1,800 p‘si in 28 days.

D. Sand for mortar shall be free from deleterious coatings, clay balls, roots, bark, stitches, rags
and other extraneous material thoroughly and uniformly washed. Sand shall conform to
Section 90-2.02B of the State Specifications.

44.04 Reinforcement - Steel bar reinforcement, dowels and wire mesh reinforcement shall conform
to the requirements of Section 52 of the State Specifications and shall be placed in accordance
therewith. Steel shall be placed at all locations shown on the plans and standard drawings, and at all
other locations designated by the Agency Engineer. No concrete shall be placed until the Agency
Engineer has checked and approved the steel. -

No splices in vertical or transverse bars will be allowed except as shown on plans. Splices will be
allowed in longitudinal bars approximately midway between expansion joints where the distance
between said joints (and boundary of the wall) is greater than 30 feet and shall be made bv lapping
the bars a length of 35 diameters.

Full compensation for furnishing and placing steel reinforcement, in conformance with the above
requirements, shall be included in the prices paid for the concrete structures in which it is placed.

44.05 Reinforced Concrete Pipe and Taper Sections - When used for manholes shall be
manufactured to comply with all the requirements of AASHTO, Designation D199. Portland cement
and aggregate shall conform to the requirements in Section 90-2 of the state specifications except
that mortar strength relative to Ottawa sand and grading requirements shall not apply to the
aggregate. No "D Load" test will be required. The pipe sections shall be embedded at least | inch in
the concrete base. The sections of pipe, taper sections, and rings shall be set in concrete mortar or
other approved material. '

44.06 Iron and Steel Work - All iron castings shall be made of good quality gray iron, tough and

of even grain, free from blow of sandholes or other defects conforming to A.S.T.M. Designation
A48, Class 30B. Covers and frames of said structures shall be machined to fit accurately so that
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covers will not rock. The castings shall be thoroughly cleaned and then coated with coat tar pitch
heated to 200 degrees F. Castings shall be set on masonry work in cement mortar.

rAll steel for gratings, frames and angles shall be fabricated from either structural steel conforming to
the requirements of A.S.T.M. Designations A36 or A576, Grades 1021, 1022, 1026, 1029 or 1030.

Galvanizing - All steel gratings, frames and angles, cast iron spreaders, and manhole steps shall be
hot dip galvanized, in accordance with the standard specifications for Zinc (hot galvanized) Coatings
on Structural Steel Shapes, Plates and Bars, and their Products, A.S.T.M. Designation A123. '

The machine work, die work, punching, shearing, bending and welding shall be done before
galvanizing. No member shall be galvanized that is out of alignment, and straightening of members
will not be allowed after galvanizing. All members, bolts, and nuts shall be galvanized before the
structural unit is assembled. Uncoated spots due to poor workmanshlp, rough handling, or any other
reason:shall be.cause-forrejeetion:= -

44.07 Forms and Falsework - All forms shall be built without warps or irregularities and shall be
absolutely rigid and unyielding during the placing and tamping of concrete. They shall be carefully
erected so as to be easily removed without scaring of concrete and all joints must be close enough to
prevent leakage of grout and offsets in the exposed finished concrete surfaces. The planking used in
the forms controlling exposed surfaces of concrete shall be placed smooth and be free from knot
holes or other imperfections affecting surfaces so exposed. Forms shall be built to sizes that permit
the finished concrete structure to conform to the dimensions and contours shown upon the plans.
Lumber once used in forms shall be cleaned before being used again.

Bolts or form clamps shall be positive in action and shall be either entirely removed or of such type
that they can be removed at least 1 inch below the finished surface of the concrete. All forms for
outside surfaces shall be constructed with stiff wales at right angles to the studs and all form clamps
shall extend through and fasten to such wales.

Unexposed outside and rear surfaces of catch basin type structures and retaining walls may be
formed by undisturbed earth provided the full thickness of concrete can be obtained.

- The following pre-molded fiberglass forms as manufactured by.Santa Rosa Cast Products Company
or equivalent may be used where permitted by the applicable Agency:

Standard Drawing Fiberglass Form
Type "A" Catch Basin, Dwg. No. 220 Pelican Dwg. No. C54P1
Type "B" Catch Basin, Dwg. No. 221 Pelican Dwg. No. C86P1
~ Gallery Inlet for Catch Basin, Dwg. No. 226 . Pelican Dwg. No. C6P1

44.08 Placing Concrete - Before placing concrete, the forms shall be thoroughly inspected and all
dirt and chips removed, all temporary bracing and cleats taken out, all openings for pipes properly
boxed, all forms properly secured in their correct position and made tight, all reinforcement secured
in its proper place and any steel which shows scale or rust shall be satisfactorily cleaned. Any
concrete which may be on the forms or reinforcement and is set and dry in advance of the completed
‘work, shall be cleaned or and removed. Forms and reinforcing shall be washed clean before fresh
concrete 1s deposited.
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All concrete shall be compacted by means of high frequency internal vibrators of a type, size, and |
number approved by the Agency Engineer. The number of vibrators employed shall be ample to

- consolidate the incoming concrete to a proper degree within fifteen minutes after it is deposited in the
forms. In all cases, at least two vibrators shall be available at the site of structures in which more
than 25 cubic yards of concrete is to be placed. The vibrators shall not be attached to or held against
the forms or the reinforcing steel. The location, manner and duration of the application of the
vibrators shall be such as to secure maximum consolidation of the concrete, free from voids and
proper texture of exposed surfaces when the forms are removed. Fresh concrete shall be spread in-
horizontal layers insofar as practicable and the thickness of the layers shall not be greater than can
be satisfactorily consolidated with the vibrators. Spades or wedge-shaped tampers shall be provided

" and used if necessary to secure a smooth-even texture of the exposed surface.

Care shall be taken to remove all laitance thoroughly and to roughen surfaces of concrete before
again pourning at.joints.- This.cleaning-and.roughening shall be.done te the. satisfaction-of the Agency
Engineer. Layers of concrete shall not be tapered off in wedge-shaped slopes, but shall be built with .
square end and level tops. On major structures laitance shall be removed by sandblasting.

Concrete, when mixed, shall be deposited immediately without segregation of its ingredients and
shall be consolidated with internal vibrators in layerstuntil it is thoroughly compacted, all voids are
filled, and free mortar appears on the surface. The concrete shall be placed as nearly as possible in
its final position and the use of vibrators for extensive shifting of the mass of fresh concrete will not
be permitted. Fresh concrete shall not be permitted to fall from a height greater than 6 feet without
the use of adjustable length pipes or "elephant trunks."

The use of chutes in conveying or depositing concrete will be allowed only at the discretion of the
Agency Engineer, and wherever they are used they shall be laid at such inclination as will permit the
flow of concrete of such consistency as is required. Where necessary in order to prevent separation,
chutes shall be provided with baffle boards or a reversed section at the outlet. The use of additional
water in mixing the concrete to promote free flow in chutes of low mclmatxon will not be allowed.
Chutes of aluminum will not be permitted.

All holes, pockets or other irregularities Showing in the surface of the concrete after removal of
forms shall be entirely filled and smoothed with cement mortar composed of 1 part portland cement
to 2 parts sand. '

No concrete shall be placed in water and should water collect in the excavations or forms the
Contractor shall remove same at his own expense before placing concrete.

The temperature of mixed concrete, immediately before placing, shall be not less than 50 degrees F.
nor more than 90 degrees F. Aggregates and water shall be heated or cooled as necessary to produce
concrete within these temperature limits. Neither aggregates nor mixing water shall be heated to
exceed 150 degrees F. If ice is used to cool the concrete, discharge of the mixer will not be perrmtted
until all ice is melted.

When a truck mixer or agitator is used for transporting concrete to the deli .rv point, discharge shall
be completed within 1 1/2 hours, or before 250 revolutions of the drum or blades, whichever comes
first, after the introduction of the cement to the aggregates. Under conditions contributing to quick
stiffening of the concrete, or when the temperature of the concrete lS 85 degrees F., or above, a time
less than 1 1/2 hours will be required.
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When non-agitating hauling equipment is used for transporting concrete to the delivery point,
discharge shall be completed within one hour after the addition of the cement to the aggregates.
Under conditions contributing to quick stiffening of the concrete, or when the temperature of the
concrete is 85 degrees F., or above, the time between the introduction of cement to the aggregates
and discharge shall not exceed 45 minutes.

Concrete shall not be placed on frozen or ice-coated ground or subgrade nor on ice-coated forms,
reinforcing steel, structural steel, conduits, precast members, or construction joints.

Under rainy conditions, placing of concrete shall be stopped before the quantity of surface water is
sufficient to cause a flow or wash of the concrete surface, unless the Contractor provides adequate
protection against damage.

All concrete that has been frozen, or damaged by other causes, as determined by the Agency
Engineer, shall be removed and.seplaced by the Contractes-at-hisexpenser -

Concrete in each integral part of retaining walls shall be placed continuously without stopping work
more than 20 minutes, and the Contractor shall not commence work on any such part unless he has
sufficiently inspected and approved material on hand and an adequate force to complete the part
without interruption in the placing of concrete.

The top portions of catch basins, inlets, curb outlets and under-drains shall not be poured before
adjacent curb and gutter or sidewalk.

44.09 Construction Joints - When joining new concrete with concrete already set, the surface shall
be cleaned. roughened, and watered. All laitance shall be thoroughly removed to sound concrete
before depositing new concrete.

Construction joints shall be mechanically bonded by means of keys cast into the surfaces in contact
if so shown on plans, or if required by the Agency Engineer. The area of keys shall be at least 25
percent of the cross-sectional area of the section. Keys shall be formed by beveled strips or boards
laid longitudinally and shall be at least 2 inches in depth.

44.10 Finish - A Class I Surface finish as described in Section 51-1.18B of the State.Specifications .
shall be applied to all surfaces visible from the traveled way, all surfaces designated in the Special
Provisions, pians, and standard drawings, and to all other surfaces designated by the Agency
Engineer.

An Ordinary Surface Finish as described in Section 51-1.18A of the State Specifications shall be
applied to all other interior and exterior surfaces except those which are to-be backfilled.

44.11 Curing - Concrete shall be cured in conformance with the provisions of Section 90-7 of the
State Specifications. '

Concrete shall be méintained at a temperature of not less than 45 degrees F. for 72 hours after
placing and at not less than 40 degrees F. for an additional 4 days. When required by the Agency
Engineer, the Contractor shall submit a written outline of his proposed methods for protecting the
concrete.
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44.12 Weepholes and Filter Material - Weepholes or drains shall be constructed as shown on the
plans and standard drawings and at the locations specified by the Agency Engineer.

Continuous filter material shall be placed at the back of the weepholes as shown on plans. The filter
material shall consist of 1 1/2 inch maximum course concrete aggregate conforming to the provisions
of Section 90-3.04 of the State Specifications.

44.13 Backfilling - All structures shall be backfilled in accordance with Section 19-3.06 of the
State Specifications. Compensation for backfilling shall be included in other items of work and no
separate payment will be made therefor.

44.14 Measurement - Drainage structures will be measured and paid for on the basis of a lump
sum price per each unless otherwise stated in the Special Provisions.

Retaining walls will be measured by the lineal foot,.as measured.along the-base of.the exposed face,
to the nearest whole foot for the various heights stated in the proposal, unless othermse stated in the
Special Provisions.

No separate payment will be made for filter material required and used behind retaining walls and
structures. The cost of filter material shall be included in the unit or lump prices paid for such walls
and structures. '

44.15 Payment - The prices paid for each drainage structure or per linear foot of retaining wall
shall include full compensation for furnishing all plant, labor, materials, tools, equipment and
incidentals required for construction of each structure in conformance with the plans, standard
drawings and specifications. Payment for excavation, backfill and furnishing and placing
reinforcing steel, grates and castings shall be included in the unit prices or lump sum prices for each
and no extra compensation will be allowed therefor. )

Section 45. Concrete Ditches, Aprons and Slope Protection

45.01 Description - This work shall consist of constructing concrete lined ditcheé and.concrete or.
rubble aprons and slope protection at the locations and to the dimensions shown on the plans and
standard drawings. :

45.02 Materials

A. Poured in Place Concrete shall conform to the requirements of Section 44.02 of these
specifications except that Class B (5 sack mix) may be used.

B. Air Blown-Mortar (Gunnite) shall conform to the requirements of Section 53 of the State
Specifications.

C. Pumped Concrete shall be made using 3/8 inch aggregate with 6 1/2 sacks of cement per

cubic yard. Poxility shall be added in the ratio of 1 part poxility to 5 parts cement by
weight. Only enough water shall be used to enable the mixing to be pumped.
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D. Rubble shall consist of broken concrete or stone, each piece having minimum dimensions of
12 inches in length, 8 inches in width and 4 inches in thickness, except for spalls used to
chink interstices. The broken concrete or stone shall meet minimum requirements specified
for stone in Section 72 of the State Specifications. )

E. Sacked Concrete shall consist of sacks (1 1/4 cu. ft. capacity) filled with Class "C" (4 sack
mix) concrete per section 72-3.02 of the State Specifications. Placement shall be in
conformance with Section 72-3.03 of the State Specifications.

45.03 Concrete Lined Ditch - Concrete lined ditches may be constructed by poured-in-place
concrete, atr-blown mortar, or pumped concrete. Ditches shall conform to the dimensions and
requirements shown on the plans and standard drawings.

Ditches may be formed against the ground, but the sides of the ditch must be formed as shown on the
standard drawings. ..Ground .on.which.concrete.is.to.be placed.shall be thoroughly moistened and
compacted prior to concrete placement. No concrete shall be placed prior to form and subgrade
inspection by the Agency Engineer. When the ditch is to be placed across land which has been filled,
no concrete shall be placed until the compaction of the fill has been approved. -

The exposed surfaces of the concrete shall by light broom finished without irregularities which might
inhibit the flow of water.

Concrete shall be cured in conformance with the provisions of Section 90-7 of the State
Specifications.

Concrete lined ditches shall be backfilled within 7 ’days after pouring.

45.04 Rubble Aprons and Slope Protection - Rubble structures may be constructed from either
stone or broken concrete. Concrete may be substituted for rubble if permission is granted by the
Agency Engineer. Sack riprap, if used, shall consist of sacks filled with Class "C" (4 sack mix)
ready-mixed concrete, as described in Section 45.02E. Rubble aprons and slope protection shall be
constructed to the dimensions shown on the plans and as directed by the Agency Engineer.

Rocks and broken concrete shall be thoroughly wetted before placement, and shall be laid in a full -
bed of mortar or covered with Class "C" concrete.

45.05 Measurement - Quantities of concrete lined ditch will be measured by the linear foot as
measured along the centerline of the ditch to the nearest whole foot for the various types of ditches.
Quantities of rubble apron and slope protection will be measured by the square foot: of exposed
surface area to the nearest square foot. No payment will be made for rubble placed outside the limits
shown on the plans unless directed by the Agency Engineer.

45.06 Payment - The price paid per linear foot for concrete lined ditch shall include full
compensation for furnishing all plant, labor, materials, tools, equipment and incidentals required for
doing all work involved in excavating for, constructing, curing and backfilling concrete lined ditches
in accordance with the plans and these specifications.

The price paid per square foot fdr rubble aprons and slope protection shall include full compensation
for furnishing all plant, labor, materials, tools, equipment and incidentals required for doing all work
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in constructing rubble aprons and slope protection complete and in place as shown on the plans and
specxﬁed in these specifications. .

Section 46. Removal and Patching of Concrete

46.01 Description - Thxs work shall consist of the removal of sections of concrete surface
improvements to facilitate the construction of new improvements, and the patching or building up of
concrete surfaces to cover nicks and chips or to change grades.

46.02 Removal - Concrete removal shall be accomplished in conformance with the provisions of
Section 15-3.01 and 15-3.02 of the State Specifications. Depth of removal shall be as specified in
the Special Provisions.

46.03 Patching - Only those portions of curb and gutter, sidewalk, valley gutter and other concrete
structures which the Agency Engineer designates as repairable will be patched All other damaged
concrete shall be removed and replaced.

Where patching is permitted the following procedures shall be used:

A. All areas to be patched shall be cleaned with a stiff wire brush and all loose pieces or
cracked pieces of concrete shall be removed.

B. The areas to be patched shall be etched with muriatic acid. This etching shall be done no
more than two hours in advance of patching.

C. Immediately prior to the application of the patching material, the area to be patched shall be
blown free of all dust with air supplied by a compressor.

D. The area to be patched shall be painted with an epoxy adhesive used in accordance with the
manufacturer's directions.

E. The patching mix shall be mixed with an epoxy binding agent in conformance with the
manufacturer's directions.

F. Patched areas shall be sacked with portland cement to obtain a color which matches adjacent
concrete surfaces.

G. The patched areas shall be cured by covering with wet burlap or rugs fora perxod of at least
43 hours

The epoxy adhesive and binding agent shall be approved in writing by the Agency Engineer before
1ts use.

The completed patches must match adjacent concrete surfaces in both color and texture. Any
concrete with patches that "stand out” will be removed and replaced at no additional cost to the
Agency :

/

No patching work is to be done unless a representative of the Agency Engineer is present.
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46.04 Measurement and Payment - Since this work will be done only to facilitate the construction
of new improvements or to replace or repair defective or damaged work no separate payment will be
made therefor, unless specified in the Special Provisions.
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UNDERGROUND FACILITIES

Section 50. Construction in New Streets

50.01 Description - This work encompasses the construction of water, gas, sanitary sewer, storm
sewer, electric, telephone and television mains, services, and appurtenances underground within
public rights-of-way upon which surface improvements are to be constructed.

50.02 Installation Requirements - Each facility shall be installed in conformance with the
provisions of these specifications and the specifications and requirements of the agencies having
jurisdiction over each particular utility.

50.03 Minimum Cover - Storm and sanitary sewers shall be constructed at the grades shown on
the plans. The minimum cover for sewer mains shall be 36 inches as measured from finish grade or
24 inches as measured from design subgrade whichever depth is greater. The minimum cover for
sewer laterals, gas and water mains and laterals shall be 30 inches as measured from finish grade or
18 inches as measured from design subgrade, whichever depth is greater, except that minimum cover
for gas and water facilities may be reduced to 24 inches when these facilities are installed under
sidewalk.

Electric, telephone, television and other mains and laterals shall have a minimum cover of 30 inches
as measured from finish grade or 18 inches as measured from design subgrade, whichever is greater.

This cover may be reduced to a minimum of 18 inches if the lines are encased in concrete. Encased
lines when placed under the sidewalk area, may have a minimum cover of 6 inches measured from
the top surface of the sidewalk to the top surface of the encasement.

50.04 Completion and Testing - Water, gas, sanitary sewer and storm sewer mains, services, and

appurtenances in the street area shall be completed prior to the placing of subbase material. All

manholes and other structures which lie within the areas to be paved shall be brought to at least

subgrade elevation. No-subbase material may be placed until water, gas, and sanitary sewer lines

have been tested and the owner of each has informed the Agency Engineer, in writing, that the

underground work, at least to the subgrade level, is complete and that the test results were found
“satisfactory.

Electric, telephone, television and other conduit street crossings must be completed. prior to the
placement of subbase material. The owner of each of those lines must inform the Agency Engineer
in writing that their installation is complete before subbase matenal is placed.

Section 51. Construction in Existing Streets

51.01 Description - This work encompasses the construction of underground utility mains,
services and appurtenances, within public rights-of-way upon which surface improvements have
been constructed.



51.02 Installation Requirements - Each utility shall be installed in conformance with the
provisions of these specifications and the specifications and requirements of the agencies having
jurisdiction over each particular utility. ‘

- Restoration of pavement removed in trenching shall conform to the Agency standards.

51.03 Minimum Cover - The requirements of Section 50.03 for minimum cover in new street areas
and Section 50.04 for testing shall also apply to existing street areas.

Section 52. Excavation and Backfill

52.01 Definition - This work shall consist of excavating trenches for utility and storm drainage lines

~ and structures in all public rights-of-way and easements, backfilling of same, and reconstructing
disturbed surface improvements. This work shall be done as a part of the installation of the conduit
or structure involved, and no separate payment will be made for the work covered in this section.

The Contractor’s attention is directed to the requirements of Sections 12 and 13 of these
specifications, "Legal Relations and Responsibilities to the Public," and "Underground
Obstructions."

52.02 Extent of Trench to be Opened - In traveled streets no more than 500 feet of trench may be
open at any time. An open trench shall be defined as any trench which has not been completely
backfilled, satisfactorily compacted, and capped with at least 1 inch of temporary paving. Also, no
more trench shall be opened in a given day than can be backfilled that same day. Should it be
necessary for a Contractor to work past normal quitting time in order to comply with this
requirement, he shall do so or else the Agency Engineer shall take whatever steps are appropriate
under the provisions of Section 12.12 of these specifications.

The Contractor will be permitted to leave a short section of trench open at the end of each day's work
to facilitate resumption of work the following day provided adequate facilities are provided to insure
pedestrian and vehicular convenience and safety. This does-not apply to excavations for structures- -
to be installed later than the following day. The above requirements may be extended to work done
outside of traveled streets wherever the Agency Engineer deems conditions warrant.

52.03 Standard Trench Detail - The requirements for trench widths, backfill and surface
restoration stated on the standard drawings entitled "Standard Trench Detail” are hereby made a part
of these specifications.

52.04 Jetting - Where the use of jetting has been approved by the Agencsl Engineér, it shall be done
in strict conformance with the following requirements:

A. The material to be jetted shall contain no earth clods or stone larger than 3 inches.
B. No more than 3 feet of material (measu;ed before Cdmpaction) shall be jetted in each lift.

C. The jetting pipe must be at least 4 feet long and have an inside diameter of at least 1 1/2
inches. '
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D. The water supply shall be contmuous and have a pressure of not less than 40 pounds per
square inch.

E. Jetting shall be accomplished by rapidly lowering and slowly raising the outlet end of the
- jetting pipe through the entire depth of the layer at staggered points along the trench.

F. The jetting and subsequent pondmg shall be sufficient to thoroughly and uniformly wet each
3 foot layer.

52.05 Restoration of Asphalt Concrete Surfacing - All asphalt concrete surfacing shall be
replaced in conformance with the requirements of Section 36 of these specifications, except that:

A. The first lift may be compacted by compactive equipment subject to approval by the Agency-
Engineer. .

B. Final lift rolling may be done with any steel wheel roller which will produce a smooth
surface and complete consolidation of the asphalt concrete.

Existing asphalt concrete shall be saw cut to straight lines beyond the limits of the trench so that no
loose asphalt concrete remains. The patch shall be made so that the new asphalt concrete forms a
butt joint with the old. No overlaying of the old asphalt will be done unless directed by the Agency
Engineer.

No asphalt concrete surfacing shall be placed until the Agency Engineer has approved the
compaction of the trench backfill and the trimming and priming of the area to be patched.

No extra payment will be made for temporary pavement required by the Standard Drawings. Full
compensation therefor shall be included in the prices paid for conduits and structures.

52.06 Underdrains - Wherever a granular trench backfill material is used, the Contractor shall
install all facilities necessary to drain the water which will be collected in the backfill. Such
subdrains and underdrains shall be connected to storm drainage facilities only; connection to sanitary
sewers will not be permitted. :

Trenches for underdrains shall be excavated, the pipe installed and the trench backfilled with
permeable material according to the dimensions and details shown on the plans.

Pipe material shall be as specified in Section 68-1.02A through 68-1.02K of the State Specifications.
Filter fabric, if used, shall conform to Section 68-1.038 of the State Specifications.

All construction shall conform to the Special Provisions and Section‘68-l.03 of the State
Specifications.

Perforated pipes shall be laid with the perforations down.

Permeable material used for subdrains or underdrains shall conform to Section 68-1.025 of the State
Specifications and as specified in the Special Provisions.



STORM CONDUITS

Section 54. General Requirements

54.01 Scope - All construction of storm conduits shall conform to the provisions of this section as
well as to the requirements of the sections pertaining to the type of conduit installed. Payment for
each type of conduit shall include full compensation for conforming to the provisions of this section.

54.02 Trenches - Before excavation of the trench in a fill area, the fill shall be completed to a
height of not less than 1 pipe diameter over the top of pipe or to final grade, whichever is lower.

Where solid rock is encountered, it shall be removed to a depth of 6 inches below the normal trench
bottom and the over-excavated area backfilled with suitable material compacted to at least 90
percent relative compaction as determined by AASHTO Test No. 180. No extra payment shall be
made for this work and it shall be included in the prices paid for the conduit.

Trenches shall be dewatered when placing pipe. Where the trench bottom is found to be soft, wet, or
spongy, the Agency Engineer shall specify a depth to which the trench is to be over-excavated and
the over-excavated area filled with crushed or natural rock conforming to the following gradation
requirements: at least 95% passing a 1 1/2 inch sieve, at least 25% passing a No. 8 sieve, and not
more than 12% passing a 200 sieve. The rock shall be compacted to provide a firm subgrade upon
which to lay the conduit. Payment for this over-excavating and filling shall be based on the contract
price to be paid for trench stabilization. If there is no item for trench stabilization in the contract, it
shall be paid for by force account as specified in Section 7.05 of these specifications. No payment
will be made for trench stabilization placed outside of the limits specified by the Agency Engineer or
necessitated by actions of the Contractor.

Trenches shall be cut to the width shown on the standard drawings unless otherwise specified in the
Special Provisions. No pipe shall be laid in trenches which are narrower than the minimum width
shown. Should the trench be cut to a width exceeding the maximum shown, the Agency Engineer
may require that the Contractor use a pipe with greater strength or that he protect the pipe by means
of a concrete cradle or encasement. This work will be done at no extra expense to the Agency.

Where two or more pipes are to be laid in the same trench, the distance between them shall be at
least half the outside diameter of the largest pipe, and shall in no case be less than 12 inches.

54.03 Inspection - No pipe shall be backfilled until it has been inspected and approved by the
Agency Engineer. Where the flowline grade of the conduit is less than 1 percent, special inspections
may be required by the Agency Engineer.

54.04 Measurement - Quantities of storm conduits will be measured by the linear foot along the
centerline of the conduit to the nearest whole foot. Lengths will be measured through structures only
when the pipe is actually laid through them. No payment will be made for lengths in excess of those
staked in the field unless directed by the Agency Engineer.

Quantities of trench stabilization will be based on the weight of filler matenal used: Measurement
will be in tons to the nearest 0.1 ton.
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54.05 Payment - The prices paid for the various types and sizes of conduits shall include full
compensation for furnishing all plant, labor, tools, equipment, materials and incidentals required to *
excavate for, construct, and backfill conduits and to reconstruct disturbed surface improvements
complete and in place as shown on the plans and required by these specifications.

The prices paid per ton of trench stabilization shall include full compensation for over-excavating the
bottom of the trench, and furnishing, placing, and compacting the filler material.

Section 55. Precast Concrete Pipe

55.01 Description - This work shall consist of furnishing and installing circular or oval shaped
reinforced concrete pipe or plain concrete pipe for culverts, siphons, storm drains, and conduits as
shown on the plans and specified in these specifications and Special Provisions. Reinforced concrete
pipe shall be of the class shown on the plans.

§5.02 Materials - Reinforced concrete pipe shall conform to the provisions of Section 65-1.02
through 65-1.02C of the State Specifications. Nonreinforced pipe may not be substituted for any of
the sizes of reinforced concrete pipe specified, and the appropriate provisions of Section 65-1.02A
shall not apply. Nonreinforced concrete pipe, where specified on the plans, shall conform to the
provisions of ASTM Specification C14, except as modified below.

The pipe shall be furnished in standard lengths of 3 feet or longer. The ends of the pipe sections
shall be so constructed that one of the following types of joint may be made:

A. Tongue and Groove
B. Bell and Spigot
C. Rubber Gasket

The joints shall be of such design as .will permit effective placement and mortaring without
appreciable irregularities in the flowline.

Pipe to be installed by jacking shall have 2 concentric cages of reinforcing steel in lieu of elliptical
reinforcement so that the pipe will meet loading test requirements when rotated to any position for
testing.

The class of reinforced pipe shall be clearly marked in waterproof paint on each joint of pipe. The
following table relates pipe "Class” to the respective "D" loads:

Class II 1000D
Class ITI 1350D
Class IV 2000D
Class V 3000D

Mortar used for cementing joints shall be composed of 1 part portland cement to 2 parts sand.

No pipe shall be laid which is cracked, checked, spalled or damaged, and all such sections of pipe -
must be permanently removed from the work.
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55.03 Laying Pipe - The pipe shall be carefully laid to line and grade. If the pipe is of the bell and
spigot type, the bells must be laid in crosscuts previously cut in trench. Pipe shall be laid with the
bell or groove end uphill.

Pipes with elliptical reinforcement shall be placed with the minor axis of the reinforcement in a
vertical position.

Care shall be taken that no foreign matenal gets into the bell or groove end of the pipe when pipe is
being joined.

The interior of the conduit shall be carefully freed from all cement, dirt and superfluous material of
-every description as the work proceeds.

55.04 - -Making-Joints~Rubber-gasket joints-shall be - made-by placing-the rubber-gaskets in the
grooves on the ends of the pipes and then drawing the sections of the pipes tightly together. In
double rubber gasket joints, cement mortar shall be used to completely seal the inside and outside
joint recesses between abutting pipe sections. The rubber gaskets shall be the sole elements
depended upon to make the joints watertight. The Contractor shall be required to use such
equipment as may be necessary to draw the sections of pipe tightly together.

The joints of bell and spigot pipe, and tongue and groove pipe shall be completely and compactly
filled with cement mortar so as to make a strong and watertight joint. All joints shall be finished
smooth on the inside of the pipe with cement mortar. In pipe sizes 24 inches and smaller, inside
recesses shall be wetted and buttered with cement mortar prior to closure of the joint. After the
closure is made, the joint shall be pointed inside the pipe and excess mortar removed by means of
swab or squeegee. The outside of tongue and groove joints shall be banded all around the pipe with
cement mortar.

Section 56. Cast in Place Concrete Pipe

56.01 Description - This work shall consist of constructing cast-in-place concrete pipe-for-
culverts, storm drains and conduits as shown on the plans and in accordance with these
specifications and the Special Provisions. Where cast-in-place pipe is shown on the plans, the
Contractor may substitute reinforced concrete pipe of appropriate class approved by the Agency
Engineer.

56.02 Trench - The trench shall be excavated to establish grade and alignment. The bottom of the
trench shall be shaped to form the outside form for the pipe, and shall be graded and prepared to
provide full, firm, and uniform support by undisturbed earth or compacted fill under the bottom 180
degrees of the pipe section.

No concrete shall be placed until the Agency Engineer has inspected and approved the trench.
Where the flowline grade is less than 1 percent, the Contractor shall set a stringline centered in the

trench 1 foot above design flowline grade to facilitate the Agency Engineer's inspection.

56.03 Dimensions - The minimum wall thickness for the various sizes of pipe shall not be less than
that shown below:

TP-54



Internal Diameter Minimum Wall Thickness

24" ' 3"
27 - , 3"
30" 3"
33" ' 3-1/2"
36" ‘ 3-172"
42" 4"
43" : 5"
54" 5-1/2"
60" . 6"
66" 6-1/2"
72" -
78" 7-1/2"
84" . S - . 8"

The minimum radius of curvature, measured at centerline of the pipe shall not be less than that
shown below. ‘

Internal Diameter Minimum Radius .

: 24" 50
30" 50

" 36" . S 50

42" ‘ : 65'

48" ‘ 100’

54" ' 130°

60" 150

72" 200

Variations from the nominal internal diameter shall not exceed 2 percent. The actual internal cross-
sectional area shall not be less than the theoretical circular area of the pipe.

The alignment of the finished pipe shall not deviate from the established centerline more than 0.2 feet
in 10 linear feet, nor shall the maximum departure from line exceed 0.3 feet.

The flowline of the finished pipe shall not deviate more than 0.15 feet from the planned grade line,
nor shall the finished flowline vary more than 0.10 feet in 10 linear feet.

Form strut indentations shall not exceed 1/8" depth.

Offset at form laps shall not exceed the limits specified below:

Pipe Diameter A Maximum Offset
24" - 30" ' 3/8"
36" - 42" , 12"
48" - 54" 5/8"
60" 3/4"
72" 7/8"

56.04 Materials - Concrete shall be Class A portland cement concrete conformmng to the
requirements of Section 90 of the State Specifications as modified herein.
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The aggregate grading shall conform to Section 90-3.04 "Combined Aggregate Gradings” of the
State Specifications for the size of aggregate specified herein. The maximum size of aggregate shall
be as follows:

- 48" (or less) diametér pipe 1"
over 48" diameter pipe 1-172"

The maximum slump of the concrete shall not exceed 3 inches as determmed by Test Method: Calif.
No. 519 (slump cone) or Test Method: Calif. No. 520 (Kelly Ball).

The concrete mixture shall achieve a 28 day compressive strength of not less than 3000 psn Cement
shall be Type II modified portland cement.

‘The use of admixtures.to reduce water requirements of the concrete, .or to.improve workability, will
be permitted if, in the judgment of the Agency Engineer such admixture does not adversely affect the
strength, setting time, rate of hardening, or volume change of the concrete.

56.05 Equipment - The pipe shall be constructed with equipment specially designed for
constructing cast-in-place concrete pipe. All equipment shall be in good working condition, and
faulty operation shall be cause for requiring the removal of such equipment and termination of the
concreting operation until equipment is furnished that will construct acceptable pipe in a continuous
operation without frequent breakdowns or joints.

When metal forms are used. they shall be of adequate strength to hold their position and withstand
the pressure caused during the vibrating of the concrete, and to sustain the loading occurring during
construction of the pipe without displacement of the form or deviation from the alignment, gradient,
or wall thickness, or damage to the concrete previously placed.

The forms shall be lapped so that the lap ridges in the interior of the pipe shall face downstream
without obstruction to flow of water. Vibrating shall be done by high frequency vibrators capable of
consolidating the concrete expeditiously without segregation of materials.

56.06 Concrete Placement, Finish and Curing

A. Placement - Placement of concrete shall conform to the requirement of Section 63-1.05 of
the State Specifications as modified herein. All earth surfaces against which concrete is to
be placed shall be free of standing water, mud or debris, and shall be firm enough to prevent
slippage of earth into concrete during placement and vibration. Forms shall be smooth, free
of concrete and shall be oiled before use.

Absorptive surfaces shall be moistened thoroughly immediately prior to placmg concrete
against the surface.

An approved method or device shall be used when placing the invert concrete to insure that
the required thickness is obtained.

The cast-in-place pipe shall be constructed in one placement around the complete peniphery
of the pipe.

TP-56



B. Construction Joints - Sloping construction joints, intermediate between terminal structures,
shall be constructed if the pour is interrupted more than 45 minutes. The joint shall be
formed at an angle of approximately 45 degrees with a vertical line, with the sidewalls of
equal length. No. 4 steel reinforcing bars, 24 inches long, shall be inserted in the center of

- the concrete section at 12 inch spacing around the periphery of the pipe. The dowels will be
placed parallel with the center line of the pipe with 12 inches of embedment.

The surface of the concrete joint and the dowels shall be cleaned of all laitance and loose
concrete immediately after initial set has occurred in the concrete. The concrete surface in
the joint shall be left rough to develop bond with concrete to be added in future work.

Upon continuation of the pipe construction, the surface of the joint shall be coated with a 1/2
inch layer of bonding mortar and a concrete collar shall be constructed around the joint
monolithic with the new work. :

The bonding mortar, which shall be applied immediately before placing additional concrete
over the joint, shall consist of not less than 2 parts of cement to 3 parts of sand (by volume).

The concrete collar, formed by excavating the earth along the periphery of the joint, shall lap
the joint by at least 2 times the wall thickness and shall have a thickness of not less than 1 -
1/2 times the pipe wall thickness.

C. Finish - After removal of the interior forms, all cracks and rock pockets shall be repaired
immediately. All porous and fractured concrete shall be removed and the holes patched.
Holes cut in the pipe for inspection testing, or removal of forms shall be repaired by filling
with concrete or dry patching mortar. Excess concrete at form bulges and oversize form
laps shall be removed.

The finished surface inside the concrete pipe shall be substantially free of fractures, cracks,
and surface roughness, and the surface texture shall be equivalent to that resulting from use
of a steel trowel.

All dirt. debris, or extraneous concrete shall be immediately removed from the pipe.

The exterior surface of the concrete shall be finished with the equivalent of a wood float
finish to a uniform shape and not less than the minimum thickness required for the specified
size of pipe. All cracks, rock pockets, or other defects shall be repaired before curing.

Longitudinal cracking along the crown of the pipe shall be cause for rejection.: 'I'he’pipe
shall be completely removed in such areas for a distance of five (5) feet beyond any visible
cracking, and a new section of pipe installed.

D. Curing - upon compleﬁon of the finishing, the ends of the pipe shall be covered with a heavy
cover which is kept wet or with a plastic sheet. Curing of the top surface of the pipe shall be
accomplished in one of the following ways:

Cover with blanketing or loose fiber and keep moist.
Cover with 6 inches of earth and keep moist.
Cover with plastic sheets lapped at joints.

Gl N
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Curing shall be carried out for a period of not less than 7 days.

E. Backfill - No backfill other than the 6 inch layer of earth (used for curing) shall be placed
over the pipe for at least 7 days after the pipe is placed. The exact timing of the placement
of the remaining backfill shall be determined by the Contractor and he alone shall bear full
responsibility if the pipe fails or develop cracks or any other signs of structural deficiency
due to premature backfilling or loading.

56.07 Structures - At locations where inlet or junction structures are to be constructed, the cast-in-
place pipe shall be constructed through the structure location in a continuous operation. While the
concrete in the pipe is still fresh, it shall be trimmed to the neat line of the inside faces of the
structure walls as shown on the plans or standard drawings before construction of the structure
itself. Alternate methods may be used subject to the approval of the Agency Engineer.

56.08 Cover ReQuireménts in Public Roads, Parking Areas and Driveways

A. The depth from subgrade to top of cast-in-place concrete pipe shall not be less than 10
inches.

B. If the subgrade is less than 24 inches above the top of the cast-in-place pipe, a reinforced
concrete slab shall be constructed over the pipe. The cover slab shall be Class A
concrete, 6 inches thick, reinforced with a single mat of No. 4 bar reinforcing steel
spaced 12" on center both ways. The slab shall extend beyond the center of the pipe a
distance not less than the external diameter of the pipe.

C. If the top of pipe is 24 inches or more below the subgrade of pavement, a cover slab is not
required.

56.09 Payment - The price paid per linear foot of cast-in-place concrete pipe shall include full
compensation for performing all work necessary for constructing the pipe complete and in place.

Separate payment will be made for reinforced concrete slabs used for pipe protection. This payment
will be based on the square footage of reinforced slab constructed and shall include full
compensation for furmshing all materials and equipment for doing all work invoived.

Section 57. Corrugated Metal Pipe, Structural Plate Pipe, Arches, Pipe
Arches, Nestable Pipe and Slotted Pipe

57.01 Description - This work shall consist of furnishing and installing corrugated metal pipe,
structural plate pipe, arches and pipe arches, with all necessary fittings, bases and foundations as
shown on the plans and in accordance with these specifications and the Special Provisions.

57.02 Materials - Pipes, plates, arches, couplets, fittings and coatings shall conform to the
provisions of Sections 66 and 67 of the State Specifications. All pipes on a grade greater than 10%
shall have paved inverts. All construction measurement and payment shall conform to the provisions
of Section 66 and 67 of the State Specifications.
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57.03 Circular Pipe and Pipe Arch Metal Plate Thickness - Corrugated metal culverts may be .
either steel or aluminum. The thickness of the metal plate from which the pipe is fabricated shall be
as shown below. This table is good for a maximum cover of 6 feet. For pipes with more than these
heights of fill and for sizes greater than those shown the thickness for steel pipe shall be shown on
the plan. Aluminum pipe, of suitable thickness approved by the Agency Engineer may be
substituted.

Circular Pipes

Diameter (inches) 6 thru 18 21&24 27 thru 30 36 2& 48
Steel or Alum. 16 ga 16 ga 14 ga 14 ¢ga 12 ga

Pipe Arches
Sizes (inches)- 18x11 o 29x18
22x13 25x16 36x22 43x27 50x31  58x36
Steel or Alum. 16 ga 16 ga 14 ga 12ga 12 ga 10 ga

57.04 Placing of Pipe and Pipe Arches - Corrugated metal producfs shall be shipped and handled
in such a manner as to prevent bruising, scaling, or breaking of the protective coating.

The pipes shall be laid in a trench excavated to the lines and grades established by the Agéncy
Engineer. The bottom of the trench shall be graded and prepared to provide a firm and umform
bearing throughout the entire length of pipe.

Band couplers shall be installed so that the corrugations in the coupler fit the corrugations in the
pipe. Couplers shall be tightened as firmly as possible.

57.05 Jacking Pipe and Pipe Arches - Jacking of corrugated metal pipes and pipe arches shall be
done in conformance with the provisions of Section 66-3.10 of the State Specifications.

57.06 Placing Structural Plate Arches - Structural plate shall be assembled in accordance with
the manufacturer's instructions. Shop drawings shall be provided by the manufacturer and shall be
approved by the Agency Engineer prior to commencement of construction.

Each side of the arch shall rest on a galvanized metal or aluminum angle or channel bearing,
securely anchored to the footing. The space between the arch and the sides of the angle or channel on
which it bears shall be filled with a bituminous material conforming to the provisions of AASHTO
Designation M190. ,

57.07 Structures - Where structures are placed along or at the ends of corrugated metal conduits,
the ends of the conduits shall be cut flush with the inside surface of the structure.

57.08 Inspection - All corrugated metal pipe and structures shall be inspected by the Agency
Engineer before backfilling.
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Section 58. Subsurface Drains

58.01 Description - This work shall consist of installing subsurface drains in the ravine areas, in
serpentine cut areas, or where seepage zones are encountered. These drains will consist of
subdrains, perforated pipes, trenches, permeable matenial, and filter fabric as shown on the plans or
designed by the Soils Engineer and approved by the Agency Engineer.

- 58.02 Materials - The pipe used for subsurface drains must conform to the pipe specifications in
the Special Provisions. If the pipe is specified as alternate pipe underdrain on the plans the
Contractor may select one from the allowable kinds specified in Section 68-1.02A through Section
68-1.02K of the State Specifications.

The permeable' materiat used-shatt eonfornrto Sectiorr 68=1.025-of the State Specxﬁcatlons per class
and type as specified in the Special Provisions.

Filter fabric for use with subdrains shall conform to the requirements in Section 88-1.03 of the State
Specifications and installed in accordance with the details shown on the plans and as specified in
Section 68-1.03 of the State Specifications.

58.03 Installing Subdr_ains - Trenches for subdrains shall be excavated, filter fabric installed, the
pipe installed, and the trench backfilled with permeable material according to the dimensions and the
details shown on the approved plans and standard drawings.

The joints of butt-end clay or concrete drain tile shall be covered with filter fabric or other approved
material to prevent infiltration of fine material. Bell and spigot, and tongue and groove clay or
concrete pipe shall be laid without mortar in joints and the lengths shall be pressed firmly together to
prevent infiltration of fine matenial. Lengths of asbestos cement pipe, perforated metal pipe, and
perforated aluminum pipe shall be jointed by couplers.

Perforated pipe shall be laid with the perforations down.

All subdrains and underdrains shall be connected to storm drainage facilities only; connection to
sanitary sewers will not be permitted. :

58.04 Inspection - No permeable material shall be placed over the pipe until the Agency Engineer
has inspected and approved the subdrain pipe. No backfill material shall be placed until the Agency
Engineer has inspected and approved the permeable material.

58.05 Measurement and Payment - Subdrains will be measured and paid for by the linear foot.

Payment will include full compensation for trenching, furnishing and installing the specified subdram
pipe, furnishing and installing permeable material and filter fabric and backfilling the trench.

Section 59. ABS Solid Wall Pipe

59.01 General - This subsection applies to ABS plastic solid wall pipe for use as storm drains.
Pipe, fittings, and joints shall comply with ASTM D 2751 except as modified herein. Minimum wall
thickness shall correspond with SDR 35.
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Joint solvent cement shall be an ABS cement conforming to ASTM D2235. Gaskets shall conform*
to the requirements of Subsection 208.4.

Section 60. ABS or PVC Composite Pipe

60.01 General - This subsection applies to ABS or PVC composite pipe for use as storm drains.
Pipe, fittings, and joints shall comply with ASTM D 2680, except as modified herein.

The pipe shall consist of two concentric extruded thermoplastic tubes integrally connected by webs
to form a circular truss. The longitudinal void spaces shall be filled with inert material. The
maximum average ID of tbe pipe, as determined by ASTM D 2122, shall be:

Nominal Size Max. Average ID
(inches) . (inches) :
6 5.81
8 7.90
10 - 9.88
12 11.83
15 14.80

Joint solvent cement shall be an ABS cement conforming to ‘A\STM D 2235.
Section 61. PVC Plastic Pipe

61.01 General - This subsection applies to the requirements for unplasticized PVC plastic pipe for
sanitary sewers, storm drains, and house connection sewers. Pipe, fittings, couplings, and joints
shall conform to the requirements listed below except as otherwise modified by the plans or
specifications.

Pipe Size (Inches) ASTM Wall Thickness Min.
4-15 - D3033 SDR35
4-15 D3034 SDR35
13 -30 F679 "T-1" only

61.02 Joining General - All pipe shall have a home mark on the spigot end to indicate proper
penetration when the joint is made.

The socket and spigot configurations for the fittings and couplings shall be compatible with those
used for the pipe.

61.021 Elastomeric Gasket Joints - Pipe with gasketed joints shall be manufactured with a socket
configuration which will prevent improper installation of the gasket and will ensure that the gasket

remains in place during the joining operation.

61.022 Solvent Cement Joints - Pipe with solvent cement joints shall be joined with a PVC cement
conforming to ASTM D 2564.
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61.023 Injection Sealed Joints - Pipe with injection sealed joints shall be sealed with a PVC
adhesive compound. The compound shall conform to the requirements of ASTM D 2564 and shall
have a minimum viscosity of 50,000 centipoise. The internal diameter of the socket shall be uniform
with a locking taper at the base and an outer seal ring attached to the end. The socket shall have an.
injection port to inject the adhesive and an exhaust port on the opposite side to allow air to escape
from the annular space.

Section 62. Polyethylene (PE) Solid Wall Pipe and Liner

62.01 General - Polyethylene (PE) plastic solid wall pipe and liner for use in gravity flow storm
drains shall comply with-ASTM D3350 or ASTM F714. Unless-otherwise indicated; liner for pipe
shall conform to SDR 32.5. Pipe for direct burial shall be as shown on the plans. Fittings shall
comply with ASTM D 2683 or.D 3261.



LANDSCAPING AND EROSION CONTROL

Section 71. Slope Planting

71.01 Description - This work shall consist of planting of banks and slopes for the purpose of
erosion control in conformance with the plans and these specifications.

71.02 Shaping of Ground Surfaces - Areas to be seeded shall be shaped to a reasonable smooth
surface so that runoff water will not be channelized for accelerated formation of gullies or that
depressions will not be formed where water will stand. Large rocks or other debris not firmly
embedded in the areas to be seeded shall be removed.

71.03 Materials

A. Mulch shall be wood cellulose fiber and shall be of such character that it will disperse
uniformly into a slurry when mixed with water. The slurry, when hydraulically applied to
the ground, shall form an absorptive mat of mulch uniformly impregnated with seed and
other ingredients. No materials which inhibit growth or germination shall be present in the
mixture.

B. Water shall be of adequate quality to properly promote plant growth.

C. Fertilizer - Inorganic fertilizer shall have a guaranteed analysis of 11% nitrogen, 8%
phosphoric acid and 4% soluble potash and shall be in a form which will readily disperse
into the slurry.

D. Seed shall be Annual Rye Grass or as set forth in the Special Provisions and shall be labeled
in accordance with applicable federal and local requirements.

71.04 Equipment - Equipment for the application shall have a built-in agitation system with an
operating capacity sufficient to agitate, suspend and homogeneously mix a slurry of fiber, fertilizer,
seed and water. The slurry distribution lines shall be large enough to prevent clogging. The
discharge line shall provide even distribution of the slurry on the slopes to be seeded. The sluny
tank shall have a minimum capacity of 1,000 gallons.

71.05 Preparation of Slurry - The slurry preparation should begin by adding water to the tank
when the engine is at half throttle. When the water level has reached the height of the agitator shaft,
the stabilizing agent, if specified, shall be added. Seed and fertilizer shall then be added, followed by
the fiber mulch. The mulch shall only be added to the mixture after the seed and when the tank is at
least one-third filled with water. The engine throttle shall be opened to full speed when the tank is
half filled with water. All the mulch shall be added by the time the tank is two-thirds to three-fourths
full. Spraying shall commence within two hours after the tank is full.

71.06 Application - The operator shall spray the slopes with a uniform, visible coat by using the
green color of the wood pulp as a guide. The slurry shall be applied in a sweeping motion, so as to
allow the fibers to build on each other until a good coat is achieved, and the material is spread at the
required rate per acre.
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' Rates of Application of Materials Per Acre

Seed 150 lbs.
Mulch Fiber i 1500 Ibs.

Fertilizer 480 Ibs.

71.07 Applying and Incorporatmg Straw - Straw shall be umformly spread at the rate specified in
the Special Provisions.

When weather conditions are suitable, straw may be pneumatically applied by means of equipment
which will not render the straw unsuitable for incorporation into the soil.

Straw shall be incorporated into the soil with a roller equipped with straight studs, made of
approximately 7/8 inch steel plate, placed approximately 8 inches apart and staggered. The studs
shall not be less than 6 inches long nor more than 6. inches wide.and.shall be rounded to.prevent
withdrawing the straw from the soil. The roller shall be of such weight as to incorporate the straw
sufficiently into the soil so that the straw will not support combustion, and wﬂl lmve a uniform
surface.

71.08 Erosive Slopes - On slopes judged by the Agency Engineer to be extremely erosive, 75
gallons of "Curasol" shall be added for each acre to be planted. When "Curasol” is added, the mulch
fiber used can be reduced from 1500 Ibs. per acre to 1000 lbs. per acre. On Agency work this will
be called out in the Special Provisions.

71.09 Maintenance - The Contractor shall be responsible for the establishing of the grass cover.
He shall protect, maintain, and repair plantings for a period of 45 days after seeding. After the
showing of grass growth in seeded areas,.the Contractor shall reseed any areas that show evidence of
being skipped. Reseeding shall be with the seed specified for the initial sowing and shall be applied
in 2 manner that will cause minimum disturbance to the adjacent growing areas.

71.10 Alternate Planting - On private projects, the owner may request alternate plantings on banks
and slopes. The owner must supply the Agency Engineer with 5 copies of specifications for the
alternate. The specifications must be prepared by a professional landscape architect.

If approved, the alternate planting shall be done in conformance with the landscape architect's
specifications and shall be maintained for whatever period is specified by the Agency Engineer.

71.11 Measurement - The quantities of slope and bank planting will be measured in units of 100
square feet to the nearest 100 square feet. All measurements will be made parallel to the. plane of
planting rather than in a horizontal plane.

71.12 Payment - The price paid per 100 square feet of planting shall include full compensation for
furnishing all plant, labor, materials, tools, equipment, and incidentals for doing all work included in
preparing the ground to be planted, placing topsoil, planting, and muliching the planted area, and for
repairing and maintaining same in conformance with the provisions of these specifications.
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Section 72. Tree and Shrub Planting

72.01 . Description - This work shall consist of planting trees and shrubs of the species indicated, at
the locations designated, and in conformance with the plans, standard drawing, specifications, and
Special Provisions.

72.02 Trees and Plants - Trees and shrubs shall be the variety and size shown on the plans or in
the Special Provisions and shall conform to the requirements specified in this section.

When specified in the Special Provisions, certain varieties of trees and plants will be furnished by the
Agency.

Each tree and shrub shall be-handled"and packed 1n the approved manner for that species or variety,
and all necessary precautions shall be taken to insure that they will arrive at the site of the work in
proper condition for successful growth. Trucks used for transporting trees and shrubs shall be
equipped with covers to protect trees and shrubs from windburn.

All trees and shrubs furnished by the Contractor shall be true to type or name as shown on the plans
and shall be tagged in accordance with the standard practice recommended by the American
Association of Nurserymen; however, determination of plant species or variety will be made by the
Agency Engineer and his decision shall be final.

All trees and shrubs shall comply with Federal and State laws requiring inspection for plant diseases
and infestations. Inspection certificates required by law shall accompany each shipment, and
certificates shall be delivered to the Agency Engineer.

The Contractor shall obtain clearance from the County Agricultural Commissioner, as required by
law, before planting trees and shrubs delivered from outside Marin County. Evidence that such
clearance has been obtained shall be filed with the Agency Engineer.

Trees and shrubs furnished by the Contractor shall be healthy, shapely and well rooted, and roots
shall show no evidence of having been restricted or deformed-at any time. They shall be well grown,
free from insects, pests and disease, and shall be grown in nurseries which have been inspected by
the State Department of Agriculture and have complied with the regulations thereof.

Root condition of trees and shrubs furnished by the Contractor in containers will be determined by
removal of earth from the roots of not less than 2 trees or shrubs nor more than 2 percent of the total
number of each species or variety, except when container grown trees and shrubs are from several
sources, the roots of not less than 2 of each species or variety from each source will be inspected.
The Agency reserves the right to reject the entire lot or lots represented by defective samples. Any
trees or shrubs rendered unsuitable for planting because of this inspection will be considered as
samples and will not be paid for.

72.03 Planting - Trees and shrubs shall be planted in accordance with the following provisions
and as directed by the Agency Engineer.

Before trees and shrubs are transported to the planting area they shall be properly pruned or cut back
to reduce damage by wind and to force lateral growth.
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No trees and shrubs shall be transported to the plantmg area that are not thoroughly wet throughout
the ball of earth surrounding the roots.

Any trees or plants that, in the opinion of the Agency Engineer, are dry orina wilted condition when
delivered to the planting area will not be accepted, and shall be replaced by the Contractor at his
expense.

Containers shall be cut and trees and plants shall be removed from the containers in such a manner
that the ball of earth surrounding the roots is not broken, and they shall be planted and watered as
hereinafter specified immediately after removal from the containers. Containers shall not be cut
prior to delivery of the trees or plants to the planting area. :

" Roots not in containers shall be kept moist and covered at all times and shall not be exposed to the
- air except while actually being placed in the ground.

Trees and shrubs shall be set in the backfill material, in flat bottomed holes, to such depth that, after
the soil has settled, the top of the plant ball will be even with the bottom of the basin or even with the
surrounding soil where there is no basin. Trees and shrubs shall be planted in such a manner that the
roots will not be restricted or distorted. Soil shall not be compacted around the roots or ball of the
plant during or after planting operations. |

Any trees or shrubs which have settled deeper than specified in the above paragraph shall be raised
back to the required level, or replaced.

No planting shall be done in soil that is too wet or too dry or otherwise in a condmon not generally
accepted as satisfactory for planting from an agncultural standpoint.

Any planting done in soil that is too wet or too dry or not properly conditioned as provided in these
specifications and the Special Provisions will not be accepted. No payment will be made for such
planting and any further planting work will be suspended until the Contractor has complied in every
way with the specifications. :

Trees and shrubs in ground cover areas shall be planted and mulched before ground cover plants or
cuttings are planted.

72.04 Maintenance - ’I'rees and shrubs shall be protected, watered, and generally cared for, for the
entire length of the maintenance period stated in the paragraph below. Watering basins, stakes and
ties shall be kept free from weeds.

Maintenance Period

Agency Projects Period stated in Special Provisions
Subdivisions (Major & Minor) Until final acceptance by Agency
All other situations 90 days after planting

Any tree or shrub which dies, becomes diseased, is damaged, fails to establish itself, or in any other
way fails to show evidence that it will become a strong, healthy plant shall be replaced by the
Contractor as soon as such evidence becomes apparent or within 7 days of receipt of notice from the
Agency Engineer that it needs to be replaced.
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The maintenance of trees and shrubs in conformance with the above requirements and any additional’
requirements shown on the plans, standard drawings, or Special Provisions shall be the responsibility
of the Contractor and/or developer doing or having the work done for the entire length of the
maintenance period. )

72.05 Measurement - The work performed under this section will be measured by the unit
designated in the contract item.

72.06 Payment - The prices paid shall include full compensation for furnishing all tools, labor,
materials, and incidentals for doing all the work involved in furnishing, planting, and maintaining
trees and shrubs in conformance with these specifications. No additional payment will be made for
replacing trees or shrubs, under the provisions of Section 72.04 of these specifications.

Section 73. Tree Trimming

73.01 Scope - This work shall consist of furmshmg all the necessary plant, labor, matenals, tools,
and equipment to trim trees as follows:

A. Trees within or overhanging the public right-of-way shal_l be safety pruned, lifted and
shaped.

B. Trees not within public right-of-way but which must be trimmed in order to provide
clearance for construction equipment shall be shaped.

73.02 General Requirements

A. All cuts are to be made sufficiently close to the parent system so that healing can readily
start under normal conditions.

B. All limbs over two inches in diameter shall be removed by precutting to prevent splitting.
Any branches that would injure the tree by falling or might damage surrounding property
shall be lowered from the tree by ropes.

C. All cuts made in accomplishing the work shall be pamted with an approved tree wound
dressing.

D. On any trees known to be diseased, tools shall be disinfected after each cut and between
trees with alcohol, where there is known to be a danger of transmitting the disease on tools.

E. Any structural weaknesses, decayed trunks or branches, spllt crotches, or branches, should
be reported immediately to the Agency Engineer.

F. Unless otherwise specified by the Agency Engineer, all old stubs where branches have
previously broken off shall be cut back to the next lateral branch.

73.03 Safety Pruxﬁng shall consist of the removal of all dead, diseased, or weak branches larger
than two inches in diameter, in accordance with the following:
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A. Lifting shall consist of the removing of all branches lower than ten feef above finish grade.
In lifting the bottom branches of trees for under clearance, care should be given to

symmetrical appearance, and cuts should not be made too large that they will prevent normal
sap flow.

B. Shaping shall consist of removing lower branches of lifted trees in order to retain the tree's
symmetrical appearance. ‘ ‘

73.04 Measurement and Payment - Unless otherwise stated in the Special Provisions, all of the
work covered in this section shall be considered as a part of clearing and grubbing (Section 21 of
these specifications) and no extra payment will be made therefor.
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MISCELLANEOUS

Section 80. Structural Wood

80.01 General - Structural lumber shall be of the kinds and grades indicated on the plans or in the
specifications." Proper allowance for shrinkage in the lumber shall be made by the Contractor where
it is necessary to meet definite dimensions shown on the drawings. All sizes shown on the plans or in
the specifications applying to lumber and timber refer to nominal sizes. Rough and dressed sizes
shall conform to the sizes set forth in the American Lumber Standards. All lumber shall be grade
marked by a lumber grading agency certified by the American Lumber Standards Committee. '

80.02 Douglas Fir - Unless otherwise specified, all lumber shall be Douglas Fir and shall be
selected as to grade and shall conform in all particulars to the Standard Grading Rules for Western
Lumber, published by the Western Wood Products Association and approved by the American
Lumber Standards Commuttee.

80.03 Redwood . Redwood lumber shall conform in all particulars to the standard specifications
for Grades of California Redwood of the Redwood Inspection Service.

80.04 Plywood - Plywood shall be manufactured and graded in accordance with the rules of the
American Plywood Association and the latest Product Standard for Softwood Plywood, Construction
~ and Industrial, of the National Bureau of Standards. Each sheet of plywood shall bear the official
stamp of a quality control agency stating the grade of the sheet.

80.05 Preservative Treatment of Lumber, Timber and Piling - All wood products to be treated
shall conform to the requirements of Section 58-1.02, 58-1.03 and 58-1.04 of the State '
Specifications.

Notwithstanding other restrictions imposed state or federal regulations, preservatives used for wood
in contact with ground or fresh water shall be limited to:

A. Creosote or creosote solutions;
B. Pentachlorophenol;

C. Ammoniacal Copper Arsenate;
D. Chromated Copper Arsenate.

Preservatives used for wood subject to marine (salt water) exposure shall be limited to:

A. Ammoniacal Copper Arsenate;
B. Chromated Copper Arsenate.

80.06 Field Treatment of Surface Cuts - When cutting or drilling becomes necessary after plant
treatment, the cut or drilled surfaces shall be given protection by field treatment in accordance with
the provisions of AWPA Standard M4.

80.07 Quality Control - Inspection of Preservatxves All matenials treated shall be subject to
inspection. The inspection and marking shall be in accordance with AWPA Standard M2.
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Section 81.‘ Painted Traffic Stripes and Pavement Markers

81.01 Painted Traffic Stripes - This work shall consist of applying painted and thermoplastic
traffic stripes and pavement markings at the locations shown on the plans and as specified in Section
84 of the State Specifications and Special Provisions.

81.02 Pavement Markers - This work shall consist of furnishing and placing pavement markers at

the locations shown on the plans and as specified in Section 85 of the State Specifications and the
Special Provisions. '
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