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SECTION 02050
DEMOLITIONS

PART 1 - GENERAL

1.1 DESCRIPTION
A. Scope:

1. CONTRACTOR shall provide all Tlabor, materials, equipment and
incidentals as shown, specified and required for demolitions,
removal and disposal Work.

2. Included, but not Timited to, are demolition and removals of
existing materials, equipment, or work necessary to install the
new Work as shown and specified and to connect same with
existing work in an approved manner. Demolition includes
structural concrete, foundations, walls, doors, windows,
structural steel, metals, roofs, masonry, attachments, appurte-
nances, piping, electrical and mechanical equipment, paving,
curbs, walks, fencing, and similar existing facilities.

3. Demolitions and removals which may be specified under other
Sections shall conform to requirements of this Section.

B. Related Sections:

1. Section 01010, Summary of Work.

2. Section 01015, Schedule of Completion.

3. Section 01020, Maintenance of Plant Operations.

4. Section 02110, Clearing.

5. Section 02233, Excavation and Backfill.

6. Section 16100, General Provisions.

1.2  SUBMITTALS
A. Schedule: Submit for approval proposed methods, equipment, and
operating sequences. Include coordination for shut-off, capping,
temporary services, continuation of utility services, and other
applicable items to ensure no interruption of OWNER’S operations.
1.3 JOB CONDITIONS
A. Protection:

1. Perform all demolition and removal Work to prevent damage or
injury to structures, occupants thereof, and adjacent features
which might result from falling debris or other causes, and so
as not to interfere with the use, and free and safe passage to
and from adjacent structures.

2. Closing or obstructing of roadways, sidewalks, and passageways
adjacent to the Work by the placement or storage of materials
will not be permitted, and all operations shall be conducted
with a minimum interference to traffic on these ways.

3. Erect and maintain barriers, lights, sidewalk sheds, and other
necessary protective devices.
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4. Repair damage to facilities to remain, or to any property
belonging to the OWNER or occupants of the facilities.

B. Scheduling:
1. Carry out operations so as to avoid interference with OWNER’S
operations and work in the existing facilities.

C. Notification:

1. At Teast nine (9) days prior to commencement of a demolition or
removal, notify ENGINEER in writing of proposed schedule
therefor. OWNER will inspect the existing equipment and mark
for identification those items which are to remain the property
of the OWNER. Do not start removals without the permission of
the ENGINEER.

PART 2 - PRODUCTS

(Part 2 omitted this Section)

PART 3 - EXECUTION

3.1 GENERAL

A. A1l materials and equipment removed from existing work, shall become
the property of CONTRACTOR, except for those materials and equipment
which OWNER has identified and marked for his use. A1l materials and
equipment marked by the OWNER to remain his shall be carefully
removed by the CONTRACTOR, so as not to be damaged, and shall be
cleaned and stored on or adjacent to the site in a protected place
specified by the ENGINEER or Tloaded onto trucks provided by the
OWNER.

B. Identification and tagging system for all materials and equipment
shall comply with Paragraph 3.3F of this Section.

C. CONTRACTOR shall dispose of all demolition materials, equipment,
debris, and all other items not marked by the OWNER to remain as his,
off the site and in conformance with all existing applicable laws and
regulations.

D. Surfaces of walls, floors, ceilings, or other areas which are exposed
by any of the removals specified herein, and which will remain as
architecturally finished surfaces shall be repaired and re-finished
by the CONTRACTOR with the same or matching materials as the existing
adjacent surface or as may be otherwise approved by the ENGINEER.

E. Pollution Controls: Use water sprinkling, temporary enclosures, and
other suitable methods to limit the amount of dust and dirt rising
and scattering in the air to the lowest practical level. Comply with
governing regulations pertaining to environmental protection.

1. Do not use water when it may create hazardous or objectionable
conditions such as ice, flooding, and pollution.
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2. Clean adjacent structures, facilities, and improvements of dust,
dirt, and debris caused by demolition operations. Return
adjacent areas to conditions existing prior to the start of the
Work.

F. Building Demolition:

1. Unless otherwise approved by ENGINEER, proceed with demolition
from the top of the structure to the ground. Complete demoli-
tion work above each floor or tier before disturbing supporting
members of lower levels.

Demolish concrete and masonry in small sections.

Remove structural framing members and Tower to ground by means

of hoists, derricks, or other suitable methods.

4. Break up and remove foundations and slabs-on-grade, unless
otherwise shown to remain.

5. Locate equipment used for demolition work, and remove demolished
materials, so as to not impose excessive loads on supporting
walls, floors or framing.

6. Office furnishings including desks, chairs, tables, file
cabinets, computers, typewriters, telephones, etc. shall be
temporarily relocated by the OWNER to the Temporary Owner’s
Trailers prior to construction work in the Administration
Building. Following completion and acceptance of the Work,
these office furnishings shall be relocated by the CONTRACTOR as
directed by the OWNER or the ENGINEER.

7. Wall mounted equipment shall be removed unless otherwise
indicated on these Plans.

8. Existing doors/windows to be removed to existing rough opening
unless indicated on the plans.

9. CONTRACTOR shall coordinate the demolition Work and New
Construction with the Work specified in Section TS-1, Technical
Specifications - Asbestos Removal.

10. Portable office furniture, computers, typewriters, tables,
refrigerators, analytical instruments including incubators,
media dispenser, digital balance, autoclave, distillation unit
(2nd floor), dishwasher, microwave oven, centrifuge, biohazard
refrigerator, water baths, turbidimeter, deionizer, titration
equipment, table top instruments, colorimeter, spectrophotome-
ter, jar test equipment, pipettes and glassware equipment,
microscope, analytical balance, desiccator, plate count
equipment, gas chromatograph, hot air over, bact. oven, upright
incubator, glass door Tlab cases, and chemical supplies and
reagents in the existing laboratory shall be relocated to the
new laboratory by the OWNER upon completion of the Construction
Work.

w N

3.2  STRUCTURAL REMOVALS

A. Remove structures to the lines and grades shown unless otherwise
directed by the ENGINEER. Where no Timits are shown, the limits
shall be 2 inches outside the item to be installed. The removal of
masonry beyond these Timits shall be at the CONTRACTOR’S expense and
these excess removals shall be reconstructed to the satisfaction of
the ENGINEER with no additional compensation to the CONTRACTOR.
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B. A1l concrete, brick, tile, concrete block, roofing materials,
reinforcement, structural or miscellaneous metals, plaster, wire mesh
and other items contained in or upon the structure shall be removed
and taken from the site, unless otherwise approved by the ENGINEER.
Demolished items shall not be used in backfill adjacent to structures
or in pipe line trenches.

C. After removal of parts or all of masonry walls, slabs and like work
which tie into new Work or existing work, the point of junction shall
be neatly repaired so as to Teave only finished edges and surface
exposed.

D. The jambs, sills and heads of any new windows, passageways, doors,
or other openings cut into new Work or existing work, shall be
dressed with new masonry, concrete or metal to provide a smooth,
finished appearance.

E. Where new anchoring materials including bolts, nuts, hangers, welds
and reinforcing steel, are required to attach new Work to the
existing work they shall be included under this Section, except where
specified elsewhere.

F. Existing floor penetrations, ceiling penetrations, and wall
penetrations caused by the demolition Work shall be sealed as shown
on the Structural Plans.

3.3 MECHANICAL REMOVALS

A. Mechanical removals shall consist of dismantling and removing of
existing piping, pumps, motors, HVAC and Chemical Feed Equipment and
other appurtenances as specified, shown, or required for the
completion of the Work. It shall include cutting, capping, and
plugging as required, except that the cutting of existing piping for
the purpose of making connections thereto will be included under
Division 15.

B. Existing process, water, chemical, gas, fuel oil and other piping not
required for the new Work shall be removed where shown or where it
will interfere with new Work. Piping not indicated to be removed or
which does not interfere with new Work shall be removed to the
nearest solid support, capped and left in place. Chemical and fuel
lines and tanks shall be purged and made safe prior to removal or
capping. Where piping that is to be removed passes through existing
walls, it shall be cut off and properly capped on each side of the
wall.

C. When underground piping is to be altered or removed, the remaining
piping shall be properly capped. Abandoned underground piping may
be Teft in place unless it interferes with new Work or is shown or
specified to be removed.
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Waste and vent piping shall be removed to points shown. Pipe shall
be plugged with cleanouts and plugs. Where vent stacks pass through
an existing roof that is to remain, they shall be removed and the
hole in the roof properly patched and made watertight.

Any changes to potable water piping and other plumbing and heating
system work shall be made in conformance with all applicable codes
and under the same requirements as other underground piping. All
portions of the potable water system that have been altered or opened
shall be pressure tested and disinfected in accordance with Division
15 and Tlocal codes. Other plumbing piping and heating piping shall
be pressure tested only.

Mechanical equipment/furniture, furnishings, etc. to be removed shall
be tagged by the OWNER prior to commencing the work described herein,
as follows:

1. Fixed items to be salvaged by the CONTRACTOR and turned over to
the OWNER shall be tagged green.

2. Fixed items to be salvaged by the OWNER prior to commencement of
demolition work shall be tagged blue.

3. All unattached items that are to be salvaged by the OWNER will
be relocated by the OWNER prior to commencement of demolition
work. :

4. A1l Laboratory Instruments and Analytical Equipment shall be
relocated by the OWNER to the new laboratory when the laboratory
is substantially completed and ready for equipment placement.

5. A1l items not tagged as noted above shall be removed by the
CONTRACTOR and disposed of off-site.

Unless otherwise indicated, wall mounted or ceiling mounted equipment
and fixtures shall be removed by the CONTRACTOR to the Limits
indicated and penetrations sealed.

Piping shall be removed in its entirety and as indicated herein
unless otherwise noted on plans, all remaining penetrations to be
sealed off as noted in structural drawings.

1. Existing chemical alum., fluoride, carbon slurry and chlorine
solution piping shall be flushed with water after draining and
the water drained to the sewer.

2. Chlorine gas piping shall be purged with air with the chlorine
ejectors operating to remove residual chlorine gas. Following
air purge chlorine gas piping shall be tested with a portable
sniffer prior to disassembly to insure a low chlorine residual
level exists.

3. Existing natural gas piping shall remain in place as shown on
the plans. connection of new natural gas yard piping to
existing gas piping shall be made only after purging existing
gas piping system.

4. Existing gas fired heaters/boilers shall be depressurized and
gas piping purged prior to demolition.

5. Refrigeration piping shall be properly emptied and contents
disposed of prior to demolition work.
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I. Chemical Feeders including associated piping and electrical conduit
shall be removed to the 1imits of existing floor level and existing
ceiling slab. Demolition Limits of existing chemical feed equipment
shall be to the building wall limits. See Structural Details for
plugging existing floor slab, ceiling slab, and wall penetrations.

J. Existing HVAC Equipment and ductwork shall be removed (unless
otherwise indicated) to the Existing Building Wall Limits.

K. Chemical; Hoppers (Silos) in the existing Plant I and Plant II
Buildings shall be emptied by the CONTRACTOR and properly disposed
of. Plant II silos contain anhydrous 1ime. Plant I silos contain
both 1ime and possibly Alum (dry Aluminum Sulfate).

3.4 ELECTRICAL REMOVALS

A. Electrical removals shall consist of the removal of existing
transformers, distribution switchboards, control panels, motors,
conduits and wires, poles and overhead wiring, panelboards, lighting
fixtures, and miscellaneous electrical equipment all as shown,
specified, or required to perform the Work.

B. ATl existing electrical equipment and fixtures to be removed shall
be removed with such care as may be required to prevent unnecessary
damage, to keep existing systems in operation and to keep the integ-
rity of the grounding systems.

C. Distribution switchboards shall be removed or modified as shown.
Switchboards to be removed shall be disconnected and dismantled, and
all components shall be disposed of off the site. Circuit breakers
and other control equipment on modified switchboards that will no
longer be used shall be removed unless otherwise shown or specified.
A11 new openings cut into the modified switchboard panels shall be
cut square and dressed smooth to the dimensions required for the
installation of the new equipment.

D. Motors shall be disconnected and removed where shown or specified.
Motors not designated by the OWNER to be salvaged shall be removed
from the site. Motors or other electrical gear designated for reuse
shall be stored in enclosed, heated storage.

E. Conduits and wires shall be abandoned or removed where shown. All
wires in abandoned conduits shall be removed, salvaged, and stored.
Abandoned conduits concealed in floor or ceiling slabs, or in walls,
shall be cut flush with the slab or wall at the point of entrance.
The conduits shall be suitably plugged and the area repaired in a
flush, smooth, approved manner. Exposed conduits and their supports
shall be disassembled and removed from the site. Repair all areas of
work to prevent rust spots on exposed surfaces.
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3.5

Where shown or otherwise required, wiring in the underground duct
system shall be removed. All such wiring shall be salvaged and
stored as specified. CONTRACTOR shall verify the function of all
wiring before disconnecting and removing it. Ducts which are not to
be reused shall be plugged where they enter buildings and made
watertight.

Where shown, direct-burial cable shall be abandoned. Such cable
shall be disconnected at both ends of the run. Where it enters a
building or structure, the cable shall be cut back to the point of
entrance. All openings in buildings for entrance of abandoned
direct-burial cable shall be patched and made watertight.

Poles and overhead wiring shall be abandoned as shown and specified.
Existing substation and poles owned by the power company will be
removed by the power company. Poles not owned by the power company
shall be completely removed from the site by the CONTRACTOR. The
overhead wires shall be salvaged and stored as specified in this
section, paragraph 3.1.A. CONTRACTOR shall perform this work after
the new service has been completed and energized, and in accordance
with the approved schedule. CONTRACTOR also shall make all the
necessary arrangements with the power company for the removal of
their transformers and metering equipment after the new electrical
system has been installed and energized.

Panelboards where shown shall be removed and disposed of off the
site. Where shown or specified, they shall be replaced with new
panelboards at the same or adjacent Tlocations. A1l cutting and
patching necessary for the removal and replacement of panelboards
shall be performed.

Lighting fixtures shall be removed or relocated as shown. Fixtures
not relocated shall be removed from the site. Relocated fixtures
shall be carefully removed from their present location and rehung
where shown.

Wall switches, receptacles, starters and other miscellaneous
electrical equipment, shall be removed and disposed of off the site
as required. Care shall be taken in removing all equipment so as to
minimize damage to architectural and structural members. Any damage
incurred shall be repaired.

CONTRACTOR shall provide all materials, equipment, 1labor, and
incidentals required to reroute existing telephone system to the
temporary OWNER trailers. After completion of building modifica-
tions, CONTRACTOR shall reroute telephone system back to the
permanent building.

ALTERATIONS AND CLOSURES

Alterations shall conform with all applicable Specifications, the
Drawings, and the directions and approvals of the ENGINEER.
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B. Where alterations require cutting or drilling into existing floors,
walls, and roofs, the holes shall be repaired in an approved manner.
CONTRACTOR shall repair such openings with the same or matching mate-
rials as the existing floor, wall, or roof or as otherwise approved
by the ENGINEER. Al1 repairs shall be smoothly finished unless
otherwise approved by the ENGINEER.

C. Openings in existing concrete slabs, ceilings, masonry walls, floors
and partitions shall be closed and sealed as shown or otherwise
directed by the ENGINEER. New Work shall be keyed into the existing
Work in an acceptable manner. New reinforcing steel shall be welded
to the existing reinforcing. Welding shall conform to AWS D12.1,
Reinforcing Steel Welding Code. In general, use the same or matching
materials as the existing adjacent surface. The finished closure
shall be a smooth, tight, sealed, permanent closure acceptable to the
ENGINEER.

3.6 CLEAN-UP

A. CONTRACTOR shall remove from the site all debris resulting from the
demolition operations as it accumulates. Upon completion of the
Work, all materials, equipment, waste, and debris of every sort shall
be removed and premises shall be left, clean, neat and orderly.

+ + END OF SECTION + +
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SECTION 02110
CLEARING

PART 1 - GENERAL

1.1

DESCRIPTION

A.

1.2

Scope: CONTRACTOR shall furnish all labor, materials, equipment and
incidentals required to perform all clearing and grubbing as shown
and specified.

Related Work Specified Elsewhere:

Section 02050, Demolitions.

Section 02233, Excavation and Backfill.

Section 02481, Palm Tree Transplanting.

Section 02482, Tree Transplanting.

Section 02483, Cactus Transplanting.

Section 02490, On-Site Nursery and Maintenance.

OO WP —

QUALITY ASSURANCE

Codes and Standards: State and local laws and code requirements
shall govern the hauling and disposal of trees, shrubs, stumps,
roots, rubbish, debris and other matter.

CONTRACTOR shall conform to all applicable requirements of Section
201 of the Uniform Standard Specifications for Public Works
Construction by Maricopa Association of Governments (MAG). Where
there is a conflict between MAG Standard Specifications and these
Specifications, the provisions of these Specifications shall govern.

JOB CONDITIONS

Protection:

1. Streets, roads, adjacent property and other works and structures
shall be protected throughout the entire project. CONTRACTOR
shall return to original condition, satisfactory to the ENGINEER,
damaged facilities caused by the CONTRACTOR’S operations.

2. Trees, shrubs and grassed areas which are to remain shall be
protected by fences, barricades, wrapping or other methods as
shown, specified or approved by the ENGINEER. Equipment, stock-
piles, etc. shall not be permitted within tree branch spread.
Trees shall not be removed without approval of the ENGINEER
unless shown or specified.

Salvable Improvements:

1. Unless specified elsewhere carefully remove items to be salvaged
and store on premises in approved location, all in accordance
with recommendations of specialists recognized in the Work
involved.
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1.4

GUARANTEE

CONTRACTOR shall guarantee that Work performed under this Section
will not permanently damage trees, shrubs, turf or plants designated
to remain, or other adjacent work or facilities. If damage resulting
from CONTRACTOR’S operations appears during the period up to 18
months after completion of the project he shall replace damaged items
at no expense to OWNER.

PART 2 - PRODUCTS

(Part 2 omitted this Section)

PART 3 - EXECUTION

3.1

CLEARING AND GRUBBING

A.

3.2

Limits of clearing shall be all areas within the Contract 1imit Tines
except as otherwise shown. Damage outside these Timits caused by the
CONTRACTOR’S operations shall be corrected at the CONTRACTOR’S
expense.

Except as noted below, CONTRACTOR shall remove from the site and
satisfactorily dispose of all trees, shrubs, stumps, roots, brush,
masonry, rubbish, scrap, debris, pavement, curbs, fences and miscel-
laneous other structures not covered under other Sections as shown,
specified or otherwise required to permit construction of the new
Work.

Trees and shrubs shall be trimmed when doing so will avoid removal
or damage. Trimmed or damaged trees shall be treated and repaired
by persons with experience in this specialty who are approved by
ENGINEER. Trees and shrubs intended to remain which are damaged
beyond repair or removed, shall be replaced by the CONTRACTOR.

Control air pollution caused by dust and dirt, and comply with gov-
erning regulations.

TOPSOIL REMOVAL

Topsoil is defined as friable clay loam surface soil found in a depth
of not less than 4 inches. Topsoil shall be substantially free of
subsoil, clay lumps, stones, and other objects over 2 inches in
diameter, and without weeds, roots, and other objectionable material.

Strip topsoil which is satisfactory to whatever depths are encoun-

tered, and in such manner as to prevent intermingling with the under-

lying subsoil or other objectionable material. Remove heavy growths

of grass from areas before stripping.

1. Where trees are shown or directed to be left standing, stop
topsoil stripping a sufficient distance from such trees to pre-
vent damage to the main root system.
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C. Stockpile topsoil in storage piles in areas shown, or where otherwise
approved by ENGINEER. Construct storage piles to freely drain sur-
face water. Cover storage piles if required to prevent windblown

dust. Topsoil in excess of quantity required shall remain property
of OWNER.

+ + END OF SECTION + +
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SECTION 02211
ROCK EXCAVATION

PART 1 - GENERAL

1.1 DESCRIPTION

A. Scope: CONTRACTOR shall furnish all labor, materials, equipment, and
incidentals as shown, specified or required to do rock excavation for
construction of structures and pipelines. Disposal of excess and
unsuitable excavated rock material is included.

B. Related Sections:
1. Section 02233, Excavation and Backfill.
2. Section 03600, Grout.

C. Definition of Rock:

1. Rock is defined as solid ledge rock or boulders which requires
drilling and blasting or jack-hammering for its removal.
2. The following material will not be measured nor allowed for
payment as rock excavation:
a. Soft, weathered or disintegrated rock which can be removed by
normal excavation equipment.
Loose or previously blasted rock.
Broken stone in rock fills.
Any rock which may fall into the excavated trench from
outside the Timits of excavation specified.
Boulders which can be removed without drilling and blasting.
Concrete, asphalt or masonry pavements, walks and gutters.

- @

PART 2 - PRODUCTS

PART 3 - EXECUTION

3.1 LIMITS OF ROCK EXCAVATION

A. Limits of rock excavation shall be as follows:

1. Structures: The limit for all structures shall be bounded by:
a. The bottom of the footing, drainage course material, or com-
pacted backfill.
b. The original surface of the rock.
c. Vertical planes Tocated 12-inches outside the footing.
2. Pipe Trenches: The width of trenches shall be established as the
outside diameter of the pipe plus 2 feet-0 inches, exclusive of
bells, branches, hubs, spurs or cradles. The sides of the trench
shall be considered as vertical.
a. The depth of the trench shall be established as a point 6
inches below the outside of the pipe.

(Part 2 omitted this Section)
|
|
|
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b. The length shall be equal to the Taid length of pipe,
measured horizontally.

c. Additional width in pipe trenches at field joints or beyond
the lines described above will be considered outside the
limits described.

B. Foundation Treatment:

1. Rock foundations for concrete or masonry footings shall be
excavated to sound material. The rock shall be roughly leveled
or cut to steps and shall be roughened. Seams in the rock shall
be grouted under pressure as directed by the ENGINEER and
included under Section 02211.

3.2 BLASTING

A. Blasting is not allowed for the Preliminary Treatment Facilities
(Part B documents) and is not allowed for the new Raw Water Pump
Station (Part A documents).

B. Al1 blasting operations shall be conducted in strict accordance with
existing applicable ordinances and regulations relative to rock
blasting and the storage and use of explosives.

C. Rock excavation adjacent to existing utilities shall be done with
utmost care and only after proper notification and coordination with
the utility owner and regulatory authority.

D. Blasting shall be conducted so as not to endanger persons or property
nor to damage or weaken adjacent foundations, structures, sheeting,
bracing, or other facility. Blasting shall be covered or otherwise
suitably confined.

E. CONTRACTOR shall be wholly responsible for damage caused by his
blasting, and shall repair or replace all damage immediately.

F. CONTRACTOR shall keep records of all blasts including date, Tocation,
depth, number, and diameter of drill holes, type and amount of explo-
sive and other pertinent data. Records shall be furnished to the
ENGINEER when requested.

3.3 HAND REMOVAL

A. Where hazardous conditions exist, or clearances with existing piping
or structure are very small, or strong possibility of damage to
persons or property exists, blasting shall not be used. CONTRACTOR
shall remove rock in these areas by hand methods (no blasting).

B. Hand removal is required for the Preliminary Treatment Facilities

(Part B documents) and for the new Raw Water Pump Station (Part A
documents).
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DISPOSAL OF EXCAVATED ROCK

Excavated rock may be used in backfill subject to the following
limitations:

Pieces of rock larger than 12 inches shall not be used in
backfilling pipe trenches.

Rock backfill shall not be placed within two feet of the outside
of pipes.

The quantity of rock used in any backfill location shall not be
so great as to result in voids.

Rock backfill shall not be placed within 18 inches of the surface
of finish grade.

Excess or unacceptable rock may be disposed of on the site only
where shown or approved by ENGINEER. Rock which cannot be dis-
posed of on the site shall be removed and disposed of off the
site, at CONTRACTOR’S expense, and in compliance with all
applicable federal, state and local regulations.

UNAUTHORIZED ROCK EXCAVATION

Al1 rock excavation outside the 1Timits described and which is not ap-
proved by ENGINEER, together with its removal, disposal and refill
will be at CONTRACTOR’S expense.

Unauthorized excavation below pipe or foundation shall be refilled
with compacted select fill or concrete, as directed by ENGINEER.
Other unauthorized excavation shall be backfilled with material as
specified in Section 02233, Excavation and Backfill.

3.4
A.
1.
2e
3.
4.
B
359
A.
B.
0807-29-2

+ + END OF SECTION + +
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SECTION 02225
CRUSHED STONE, GRAVEL, AND DRAINAGE MATERIAL

PART 1 - GENERAL

1.1 DESCRIPTION

A. Scope:
1. CONTRACTOR shall furnish and place crushed stone and
gravel of the types specified at the locations shown,
specified and ordered by the ENGINEER.
2. CONTRACTOR shall furnish and place drainage material at the
Tocations shown, specified and ordered by the ENGINEER.

B. Related Work Specified Elsewhere:
1. Section 02233, Excavation and Backfill.
2. Section 02271, Riprap.
3. Section 15051, Buried Piping Installation.

1.2 QUALITY ASSURANCE

A. CONTRACTOR shall conform to all applicable requirements of
Section 701 of the Uniform Standard Specifications for Public
Works Construction by the Maricopa Association of Government
(MAG) as supplemented by the City of Phoenix. Where there is
a conflict between MAG Standard Specifications as supplemented
by the City of Phoenix and these Specifications, the provisions
of these Specifications shall govern.

1.3 SUBMITTALS

A. CONTRACTOR shall furnish representative samples of the crushed
stone, gravel, and drainage material to the ENGINEER and shall
advise of the source location.

PART 2 - PRODUCTS

2.1 MATERIALS

A. Crushed Stone or Screened Gravel for Foundations:

1. CONTRACTOR shall furnish and place crushed stone or
screened gravel fill under pipe or structures in
addition to that required under other Sections.

2. The material shall be well-graded, clean, screened
gravel or crushed stone obtained from an approved
source. Maximum size shall be 1-1/2 inches and 95
percent shall be retained on a No. 4 screen.

3. The Plasticity Index of the fraction passing the No. 40 sieve
shall not exceed 5 when tested in accordance with ASTM D 4318.
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B.

Drainage Material:

ks

Drainage material shall consist of hard, durable particles of
stone or gravel, screened or crushed to the required size and
grading. The material shall be free from vegetable matter, lumps
or balls of clay, or other deleterious matter and shall conform
to the following gradings when tested in accordance with AASHTO
T-27 or ASTM C 136.

Sieve Size Percent By Weight
(Square Opening) Passing Screen

2-inch 100

1-1/2 inch 95 - 100

3/4-inch 50 - 100

3/8-inch 15 - 55

No. 4 0 - 25

No. 8 0 -5

No. 200 0 -2

Coarse material shall be crushed or wasted and fine material
shall be wasted to meet the grading requirements set forth above.
Coarse aggregate, retained on the No. 4 sieve, shall have a
percentage of wear not greater than 40 percent when tested by the
Los Angeles Test, AASHTO T-96 or ASTM C 131.

PART 3 - EXECUTION

3l

PLACING

A.

0807-29-2

Gravel shall be spread in layers of uniform thickness not
exceeding 8 inches and shall be thoroughly compacted with
suitable power driven tampers or other power driven equipment.
The placing of crushed stone or gravel shall conform to
applicable requirements of Section 02233 except as noted above.

+ + END OF SECTION + +
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SECTION 02233
EXCAVATION AND BACKFILL

PART 1 - GENERAL

1.1 DESCRIPTION

A. Scope:

1

CONTRACTOR shall furnish all labor, materials, equipment and
incidentals required to perform all excavating, backfilling and
disposing of earth materials as shown, specified, and required
for the purpose of constructing structures, conduits, pipelines,
roads, grading, and other facilities required to complete the
Work in every respect.

A11 necessary preparation of subgrade for slabs and pavements is
included.

A1l temporary means needed to prevent discharge of sediment to
water courses because of dewatering systems or erosion are
included.

A1l termite treatment and vegetation control as specified
herein. ‘

No classification of excavated materials will be made. Excava-
tion includes all materials regardless of type, character,
composition, moisture, or condition thereof, including rock
which is under Section 02211, Rock Excavation.

Work within the rights-of-way of the Flood Control District of
Maricopa County (FCDMC) and the Salt River Project (SRP) shall
be done in accordance with requirements and provisions of the
permits issued by those agencies for the construction within
their respective rights-of-way. The CONTRACTOR will be required
to coordinate with the FCDMC for the Work on or near the Arizona
Canal Diversion Channel (A.C.D.C.) and SRP for Work on or near
the Arizona Canal.

CONTRACTOR shall not utilize bulldozers or heavy construction
equipment near retaining walls or structures without prior
approval of the ENGINEER. Precautionary measures, as deemed
necessary by the ENGINEER, shall be taken by the CONTRACTOR to
protect such structures prior to commencement of the work.

B. Related Work Specified Elsewhere:

NOYOT AW -

— O 00
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Section 01410, Testing Laboratory Services.

Section 02050, Demolition.

Section 02110, Clearing.

Section 02211, Rock Excavation.

Section 02225, Crushed Stone, Gravel, and Drainage Material.
Section 02271, Riprap.

Sections 02441, 02480, 02481, 02482, 02483, 02490, Sections on
Landscaping.

Section 02513, Pavement.

Section 15051, Buried Piping Installation.

Division 16, Electrical
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1.2 QUALITY ASSURANCE

A. Standard Specification and Details:

1.

The CONTRACTOR shall conform to all applicable requirements of
the Uniform Standard Specifications for Public Works Construc-
tion by the Maricopa Association of Governments (MAG) as
follows:

a. Section 205, Roadway Excavation.

b. Section 206, Structure Excavation and Backfill.

c. Section 211, Fill Construction.

d. Section 225, Watering.

e. Section 702, Base Materials.

If there is a conflict between the MAG Standard Specifications
and these Specifications, the provisions of these Specifications
shall govern.

B. Testing Services:

1.

0807-29-2

General: Testing of materials, testing for moisture content

during placement and compaction of fill materials, and testing

of compaction results for compliance with technical requirements
of the Specifications shall be performed by a testing laboratory

as designated in Section 01410.

Testing Services Include:

a. Testing the CONTRACTOR’S proposed materiais in the Taboratory
and/or field for compliance with the Specifications.

b. Performing field moisture content and density tests to assure
that the specified compaction of backfill materials has been
obtained.

c. Reporting all test results to the ENGINEER and the CONTRAC-
TOR.

Authority an Duties of Testing Agency: Technicians representing

and testing laboratory shall inspect the materials in the field

and perform tests, and shall report their findings to the

ENGINEER and the CONTRACTOR. When the materials furnished or

Work performed fails to fulfill Specification requirements, the

technician will direct the attention of the ENGINEER and the

CONTRACTOR to such failure.

a. The technician shall not act as foreman or perform other
duties for the CONTRACTOR. Work will be checked as it
progresses, but failure to detect any defective work or
materials shall in no way prevent Tater rejection when such
defect is discovered, nor shall it obligate the ENGINEER for
final acceptance. Technicians are not authorized to revoke,
alter, relax, enlarge, or release any requirements of the
Specifications, nor to approve or accept any portion of the
Work.

Responsibilities and Duties of the CONTRACTOR:

a. The use of testing services shall in no way relieve CONTRAC-
TOR of his responsibilities to furnish materials and con-
struction in full compliance with the Drawings and Specifica-
tions.
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. To facilitate testing services, the CONTRACTOR shall:

1) Secure and deliver to the ENGINEER or to the testing
agency preliminary representative samples of the materi-
als he proposes to use and which are required to be
tested.

2) Furnish casual labor as is necessary to obtain and handle
samples at the Project or at other sources of material.

3) Advise the testing agency sufficiently in advance of
operations to allow for completion of quality tests and
for the assignment of personnel.

. The CONTRACTOR’S Testing Service must inspect and approve

subgrades and fill Tayers before further construction work is
performed thereon.

. It shall be the responsibility of the CONTRACTOR to accom-

plish the specified compaction for backfill, fill, and other
earthwork. It shall be the responsibility of the CONTRACTOR
to control his operations by confirmation tests to verify and
confirm that he has complied, and is complying at all times,
with the requirements of these Specifications concerning
compaction, control, and testing.

. The frequency of CONTRACTOR’S confirmation tests shall be not

less than as follows and each test location for trenches
shall include tests for each layer, type, or class of
backfill from bedding to finish grade.

1) For trenches:

y In open fields: 2 every 1,000 linear feet.

ii. Along dirt or gravel roads or off traveled right-
of-way: 2 every 500 linear feet.

iii.  Crossing paved roads: 2 locations along each
crossing.

iv. Under pavement cuts or within 2 feet of pavement

edges: 1 location every 400 linear feet.
2) For structural backfill: 1 every 20 cubic yards.
3) In embankment or fill: 1 every 200 cubic yards.
4) Base material: 1 every 50 cubic yards.

. Copies of the test reports shall be submitted promptly to the

ENGINEER. The CONTRACTOR’S tests shall be performed by a
soils testing laboratory acceptable to the ENGINEER.

. The CONTRACTOR shall demonstrate the adequacy of compaction

equipment and procedures before exceeding any of the follow-
ing amounts of earthwork quantities:

1) 200 Tinear feet of trench backfill.

2) 10 cubic yards of structural backfill.

3) 100 cubic yards of embankment work.

4) 50 cubic yards of base material.

. Until the specified degree of compaction on the previously

specified amounts of earthwork is achieved, no additional
earthwork of the same kind shall be performed.

. After satisfactory conclusion of the initial compaction

demonstration and at any time during construction, earthwork
which does not comply with the specified degree of compaction
shall not exceed the previously specified amounts.

. Periodic compliance tests will be made by the ENGINEER to

verify that compaction is meeting the requirements previously
specified at no cost to the CONTRACTOR. For tests in
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backfill that has been water settled, the CONTRACTOR shall
remove the overburden above the level at which the ENGINEER
wishes to test and shall backfill and recompact the excava-
tion after the test is complete.

k. If compaction fails to meet the specified requirements, the
CONTRACTOR shall remove and replace the backfill at proper
density or shall bring the density up to specified level by
other means acceptable to the ENGINEER. Subsequent tests
required to confirm and verify that the reconstructed
backfill has been brought up to specified density shall be
paid by the CONTRACTOR. The CONTRACTOR’S confirmation tests
shall be performed in a manner acceptable to the ENGINEER.
Frequency of confirmation tests for remedial work shall be
double that amount specified for initial confirmation tests.

C. Reference Standards: Comply with applicable provisions and recommen-
dations of the following except as otherwise shown or specified.

1. ASTM A 36, Structural Steel.

2. ASTM A 328, Steel Sheet Piling.

3. ASTM C 136, Sieve Analysis of Fine and Coarse Aggregates.

4. ASTM D 422, Particle-Size Analysis of Soils.

5. ASTM D 698, Moisture-Density Relations of Soils, using 5.5 1b
(2.5 kg) Rammer and 12-in. (304.8 mm Drop).

6. ASTM D 1556, Density of Soil in Place by the Sand-Cone Method.

7. ASTM D 1557, Moisture-Density Relations of Soils, using 10.0 b
(4.5 kg) Rammer and 18-in. (457 mm) Drop.

8. ASTM D 2922, Nuclear Density Testing.

9. ASTM D 3017, Moisture Content of Soil and Soil-Aggregate in

Place by Nuclear Methods.
10. AISC Specifications for the Design, Fabrication, and Erection of
Structural Steel for Buildings.

1.3  SUBMITTALS

A. Wherever, under Paragraph 3.3.A.4., sheeting and shoring is
necessary, the CONTRACTOR shall prepare Drawings for the following:
Sheeting and bracing for excavations over six (6) feet deep. The
Drawings shall be prepared by a professional engineer licensed in the
State of Arizona. The Drawings shall be submitted to the ENGINEER
for record purposes and to establish that the terms of the
Specifications are complied with. Calculations shall not be
submitted. Drawings submissions will not be checked and will not
imply approval by the ENGINEER of the work involved. The CONTRACTOR
shall be wholly responsible for designing, installing and operating
whatever system is necessary to accomplish satisfactory sheeting,
bracing, dewatering and protection.

B. Test Reports: Submit copies of the following reports directly to
ENGINEER from the testing service, with copy to the CONTRACTOR:
1. Field density tests.
2. Optimum moisture - maximum density curve for each soil used for
backfill.
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Samples of all materials, including: select backfill, general
backfill, granular embedment, granular fill, and topsoil shall be
submitted to the ENGINEER and the testing service. Samples of the
proposed material shall be submitted at least fourteen (14) days in
advance of its anticipated use.

Submit product and application information for termite treatment and
vegetation control.

JOB CONDITIONS

Subsurface Information: Data on subsurface conditions is included
in the Supplementary Conditions. It is not intended as a repre-
sentation or warranty of continuity of such conditions between soil
borings. OWNER will not be responsible for interpretations or
conclusions drawn by CONTRACTOR. Data is made available for the
convenience of CONTRACTOR.

1. Additional test borings and other exploratory operations may be

made by CONTRACTOR at no cost to OWNER.

Existing Structures: Shown on the Drawings are certain surface and
underground structures adjacent to the Work. This information has
been obtained from existing records. It is not guaranteed to be
correct or complete and is shown for the convenience of the
CONTRACTOR. CONTRACTOR shall explore ahead of the required excava-
tion to determine the exact lTocation of all structures. They shall
be supported and protected from injury by the CONTRACTOR. If they
are broken or injured, they shall be restored immediately by the
CONTRACTOR at his expense.

Existing Utilities: Locate existing underground utilities in the
areas of Work. If utilities are to remain in place, provide adequate
means of protection during earthwork operations.

1. Should uncharted or incorrectly charted piping or other
utilities be encountered during excavation, consult the ENGINEER
immediately for directions as to procedure. Cooperate with
OWNER and utility companies in keeping respective services and
facilities in operation. Repair damaged utilities to satisfac-
tion of utility owner.

2. Do not interrupt existing utilities serving facilities occupied
and used by OWNER or others, except when permitted in writing by
ENGINEER and then only after acceptable temporary utility
services have been provided.

3. Demolish and completely remove from site existing underground
utilities indicated to be removed. Coordinate with utility
companies for shut-off of services if lines are active.

Protection of Persons and Property: Barricade open excavations
occurring as part of this Work and post with warning Tights. Operate
warning lights during hours from dusk to dawn each day and as other-
wise required.

1. Protect structures, utilities, sidewalks, pavements, and other
facilities from damage caused by settlement, Tateral movement,
undermining, washout and other hazards created by earthwork
operations.
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E. Dust Control: CONTRACTOR shall conduct all of his operations and
maintain the area of his activities, including sweeping and
sprinkling of roadways, so as to minimize creation and dispersion of
dust. Calcium chloride shall be used to control serious or prolonged
dust problems, subject to approval of ENGINEER.

PART 2 - PRODUCTS

2.1 MATERIALS

A. Backfill and Fill Materials - Walls, Foundations and Piping:

1. Materials acceptable for use as backfill against walls,
foundations and above piping shall be stockpiled native silty or
clayey sand soils obtained from on-site excavations and which
are uniformly mixed, contain no organic matter, nor contain
rocks or fragments greater than four (4) inches in size and
whose Plasticity Index is less than five (5).

2. Backfill and fill materials from off-site sources shall consist
of silty or clayey sand soils which are uniformly mixed, contain
no organic matter and which have a Plasticity Index less than
five (5). The maximum particle size of imported soils shall be
four (4) inches or less if required to satisfy trenching,
landscaping, or other requirements. The maximum expansion of
off-site materials shall be 1.5 percent as performed on a sample
remolded to approximately 95 percent of the maximum dry density
as determined in accordance with ASTM D 698 at 2 percent below
optimum moisture content under a 100 psf surcharge pressure.

3. All materials for use as backfill and fill material shall be
tested by the laboratory and approved by the ENGINEER.

B. Select Backfill:

1. Select Backfill for use beneath concrete slabs and asphaltic
pavements shall be well graded sand and gravel materials
conforming to the requirements of Aggregate Base Course (ABC) as
specified in Section 702 of the MAG Specifications.

C. Embankments:

1. Fill materials for use as embankments, fill under paved areas,
basin 1linings and as miscellaneous Tlandscaping materials
exterior to plant facilities, shall consist of soils obtained
from on-site excavations or off-site sources which are uniformly
mixed, contain no organic material, rocks or fragments greater
than four (4) inches in size.

2. A1l materials for use as described above shall be tested by the
laboratory and approved by the ENGINEER.

D. Crushed Stone and Gravel:
1. Crushed stone shall be crushed rock or gravel conforming to the
requirements of Section 02225.

E. Sand:
1. Sand for use as embedment material around plastic pipes (PVC,
CPVC, FRP Duct, HDPE Duct) shall consist of natural or manufac-
tured granular material.
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2. Sand material shall contain no organic material. Sand shall be
nonplastic when tested in accordance with ASTM D 4318 and 100
percent shall pass a 1/2-inch screen and no more than 20 percent
shall pass a No. 200 screen.

3. The sand shall be deposited in uniform Tayers not to exceed six
(6) inches in uncompacted thickness. The backfill shall be
compacted to not Tess than 95 percent of laboratory maximum
density as determined by ASTM D 698.

4. All material for sand must be tested and approved by the
ENGINEER.

5. No sand shall be placed without the approval of the ENGINEER.

Drainage Material:
1. Drainage material shall be crushed rock or gravel conforming to
the requirements of Section 02225.

Pea Gravel:

1. Pea gravel shall be crushed rock or gravel conforming to the
requirements of Section 02225.

Filter Fabric:
1. Filter fabric, where shown on the Drawings, shall be as
specified under Section 02271. '

Pulverized Material:

1. Pulverized material shall be existing on-site asphaltic paving
shown to be demolished or removed on Drawings.

2. Existing on-site asphaltic paving and a three (3) inch depth of
pavement base course shall be pulverized to meet the gradation
and plastic index requirements of MAG Standard Section 702,
Aggregate Base Course (ABC) material.

3. Pulverized material shall be used on-site as select fill or
backfill. Pulverized material shall be compacted in accordance
with requirements for select fill or backfill, as specified
herein.

PART 3 - EXECUTION

3.1 SITE PREPARATION
A. The portions of the site on which the Work is to be constructed shall
be cleared in accordance with Section 02110.
3.2 EROSION CONTROL AND DEWATERING
A. Erosion Control:

1. As a minimum, the construction procedures outlined herein shall
be implemented to assure minimum damage to the environment
during construction. CONTRACTOR shall take any and all
additional measures required to conform to the requirements of
applicable codes and regulations.
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Whenever possible, access and temporary roads shall be located
and constructed to avoid environmental damage. Provisions shall
be made to regulate drainage, avoid erosion and minimize damage
to vegetation.
Where areas must be cleared for storage of materials or
temporary structures, provisions shall be made for regulating
drainage and controlling erosion, subject to the ENGINEER’S
approval.
Temporary measures shall be applied to control erosion and to
minimize the siltation of the existing waterways, and natural
ponding areas. Such measures shall include, but not be Timited
to, the use of berms, baled straw silt barriers, gravel or
crushed stone, mulch, slope drains and other methods. These
temporary measures shall be applied to erodible materials
exposed by any activities associated with the construction of
this Project.

a. Special care shall be taken to eliminate depressions that
could serve as mosquito pools.

b. Temporary measures shall be coordinated with the construction
of permanent drainage facilities and other work to the extent
practicable to assure economical, effective, and continuous
erosion and siltation control.

c. CONTRACTOR shall provide special care in areas with steep
slopes. Disturbance of vegetation shall be kept to a minimum
to maintain stability.

Remove only those shrubs and grasses that must be removed for

construction. Protect the remainder to preserve their erosion-

control value.

Install erosion and sediment control practices where shown and

according to applicable standards, codes and specifications.

The practices shall be maintained in effective working condition

during construction and until the drainage area has been

permanently stabilized.

Mulching to be used for temporary stabilization.

a. Suitable Materials for Mulching:

1) Unrotted straw or salt hay - 1-1/2 to 2 tons/acre.
2) Asphalt emulsion or cutback asphalt - 600 to 1200 gal./

acre.

3) Wood-fiber or paper-fiber (hydroseeding) - 1500 1bs./
acre.

4) Mulch netting (paper, jute, excelsior, cotton or plas-
Eic).

b. Straw or salt hay mulches should be immediately anchored
using peg and twine netting or a mulch anchoring tool or
liquid mulch binders.

After stabilization, remove all straw bale dikes, debris, etc.,

from the site.

In the event of any temporary work stoppage, the CONTRACTOR

shall take steps any temporary or environmental damage to the

area undergoing construction.

In the event the CONTRACTOR repeatedly fails to satisfactorily

control erosion and siltation, the OWNER reserves the right to

employ outside assistance or to use its own forces to provide
the corrective measures indicated. The cost of such work, plus
engineering costs, will be deducted from monies due the

CONTRACTOR.
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11.

CONTRACTOR shall prevent blowing and movement of dust from
exposed soil surfaces and access roads to reduce on and off-site
damage and health hazards. Control may be effected by irriga-
tion in which the site shall be sprinkled with water until the
surface is moist. The process shall be repeated as needed.

B. Dewatering:

ds
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CONTRACTOR shall provide and maintain adequate dewatering
equipment to remove and dispose of all surface water, ground
water, and leakage from adjacent treatment facilities entering
excavations, trenches, or other parts of the Work. Each
excavation shall be kept dry during subgrade preparation and
continually thereafter until the structure to be built, or the
pipe to be installed therein is inspected by the ENGINEER and
backfill operations have been completed and approved.

a. The different working areas on the site shall be kept free of
surface water at all times. CONTRACTOR shall install
drainage ditches and dikes and shall perform all pumping and
other work necessary to divert or remove rainfall and all
other accumulations of surface water from the excavations and
fill areas. The diversion and removal of surface water shall
be performed in a manner that will prevent the accumulation
of water behind temporary structures or at any other loca-
tions within the construction area where it may be detrimen-
tal.

b. Water used for working or processing, resulting from dewater-
ing operations, or containing oils or sediments that will
reduce the quality of the water downstream of the point of
discharge shall not be directly discharged. Such waters
shall be diverted through a settling basin or filter before
being discharged.

c. CONTRACTOR will maintain pipe, conduit or channel used for
drainage purposes and all such pipes, conduits or channels
shall be left clean and free of sediment.

CONTRACTOR shall provide, install and operate sufficient
trenches, sumps, pumps, hose, piping, wellpoints, deep wells,
etc., necessary to depress and maintain the ground water level
below the base of the excavations during all stages of construc-
tion operations. The ground water table shall be lowered in
advance of excavation and maintained two feet below the Towest
subgrade excavation made until the structure has sufficient
strength and weight to withstand horizontal and vertical soil
and water pressures from natural ground water. Dewatering shall
be maintained on a 24-hour basis and standby pumping facilities
and personnel shall be available on-site.

a. Elements of the system shall be located so as to allow a
continuous dewatering operation without interfering with the
construction of the permanent work. Where portions of the
dewatering system are located in the area of permanent
construction, CONTRACTOR shall submit details of the methods
he proposes to construct the permanent work in this location
for the approval of the ENGINEER. Controls of ground water
shall continue until the permanent construction provides
sufficient dead load to withstand the hydrostatic uplift of
the normal ground water, until concrete has attained suffi-
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cient strength to withstand earth and hydrostatic loads,
until all waterproofing work has been completed and until
pipelines are properly jointed. Dispose of all water removed
from the excavation in such a manner so as not to endanger
any portion of the Work under construction or completed.
Convey water from the excavations in a closed conduit. Do
not use trench excavations as temporary drainage ditches.

3.3 TEST PITS

A. Where ordered by the ENGINEER, the CONTRACTOR shall excavate and
backfill, in advance of construction, test pits to determine condi-
tions or Tocation of existing facilities. The CONTRACTOR shall per-
form all work required in connection with excavating, stockpiling,
maintaining, sheeting, shoring, backfilling and replacing pavement
for the test pits.

B. Payment for this work will be included in the unit or Tump sum price
bid for the excavation work.

C. Test pits made by the CONTRACTOR for his own use at his option shall
not be paid for.

3.4 EXCAVATION

A. CONTRACTOR shall perform all excavation required to complete the Work
as shown and specified. Excavations shall include earth, sand, clay,
gravel, hardpan, boulders not requiring drilling and blasting to
remove, decomposed rock, pavements, rubbish and all other materials
within the excavation limits, except rock. Where the excavation is
in rock, the rock shall be removed as specified under Section 02211,
Rock Excavation.

B. Excavations for structures and pipelines shall be open excavations,
shored and braced where necessary to prevent possible injury to
workmen and to new and existing structures or pipelines. Sheeting
and bracing shall be installed in accordance with Drawings submitted
under Article 1.3 above.

C. Where the structure or pipeline is to be placed below the ground
water table, well points, cofferdams or other acceptable methods
shall be used to permit construction of said structure or pipeline
under dry conditions. Dry conditions shall prevail until fresh
concrete has reached sufficient strength to withstand earth and
hydrostatic loads and until the pipelines are properly jointed,
tested and backfilled. In addition, protect excavation from flooding
until all walls and floor framing up to and including grade Tlevel
floors are in place and backfilling has begun. Water level shall be
maintained below top of backfill at all times.

D. Pumping in excavations shall be done in such a manner to prevent the

carrying away of unsolidified concrete materials, and to prevent
damage to the existing subgrade.
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The elevation of the bottom of footings shown shall be considered as
approximate only and the ENGINEER may order such changes in
dimensions and elevations as may be required to secure a satisfactory
footing. A1l structure excavations shall be hand-trimmed to permit
the placing of full widths, and lengths of footings on horizontal
beds. Rounded and undercut edges will not be permitted. When
excavations are made below the required grades, without the written
order of the ENGINEER, they shall be backfilled with compacted gravel
or concrete as directed by the ENGINEER at the expense of the
CONTRACTOR.

Excavation shall be extended sufficiently on each side of structures,
footings, etc., to permit setting of forms, installation of sheeting
or the safe sloping of banks.

Roadways, Structures, and Trench Subgrades:

1. Subgrades for roadways, structures and trench bottoms shall be
firm, dense, and thoroughly compacted and consolidated; shall be
free from mud, muck, and other soft or unsuitable materials; and
shall remain firm and intact under all construction operations.
Subgrades which are otherwise solid, but which becomes soft or
mucky on top due to construction operations, shall be reinforced
with crushed stone or gravel. Subgrades shall be scarified to
a depth of eight (8) inches and recompacted to 95 percent
relative compaction. The finished elevation of stabilized
subgrades shall not be above subgrade elevations shown.

2. Where cemented rock, cobbles, or boulders compose a large
portion of the foundation material underlying structures, slabs,
paved areas, it may not be advisable to scarify the top 8 inches
prior to compaction. If the ENGINEER deems it advisable not to
scarify the existing natural ground, the CONTRACTOR shall
moisten the native soil and compact it as specified.

Stability of Excavations: Slope sides of excavations to comply with

codes and ordinances of agencies having jurisdiction. Shore and brace

where sloping is not possible either because of space restrictions
or stability of material excavated.

1. Maintain sides and slopes of excavations in a safe condition
until completion of backfilling.

2. Foundations for fill having slopes in excess of one vertical to
four horizontal shall be benched or terraced to adequately key
the existing ground and the fill built thereon. The slopes of
original hillsides and old fills shall be benched a minimum of
four (4) feet horizontally as the fill is placed. A new bench
shall be started wherever the vertical cut of the next Tower
bench intersects the existing ground. Material thus cut out
shall be recompacted along with the new embankment material by
the CONTRACTOR at no additional cost to the OWNER.

Pipe Trench Preparation:

1. Potable water pipe and appurtenances shall be laid in trenches
separate from those used for sewers. Unless otherwise specified
or indicated on the Drawings, potable water pipe shall be laid
in trenches having a cover of not less than three (3) feet below

0807-29-2 02233 - 11 01/29/92




the surface of the ground and located at a distance of not less

than ten (10) feet from any parallel sewer trench.

2. No more than 200 feet of trench may be opened in advance of pipe
laying.

3. Trench width shall be minimized to greatest extent practical but
shall conform to the following:

a. The minimum clear width of the trench for pipe four (4)
inches in diameter and over, measured at the top of the pipe,
shall be not less than the outside diameter of the pipe plus
eighteen (18) inches.

b. The maximum clear width of the trench for the pipe, measured
at the top of the pipe, shall not exceed the outside diameter
of the pipe plus twenty-four (24) inches for pipe sizes up to
and including twenty-four (24) inches and shall not exceed
the outside diameter of the pipe plus thirty-six (36) inches
for pipe sizes over twenty-four (24) inches.

c. Trench widths shall be sufficient to provide room for
installing, jointing and inspecting piping, but in no case
wider at top of pipe than allowed by Section 601 of the MAG
Specifications.

d. Enlargements at pipe joints may be made if required and
approved by ENGINEER.

e. Sufficient for sheeting, bracing, sloping, and dewatering.

f. Sufficient to allow thorough compacting of backfill adjacent
to bottom half of pipe.

g. Do not use excavating equipment which requires the trench to
be excavated to excessive width.

4. Depth of trench shall be as shown and specified. If required
and approved by ENGINEER depths may be revised.

a. Unless otherwise specified or shown, the bottom of the trench
for pipes 16 inches in nominal diameter and smaller shall be
accurately graded to provide uniform bearing and support for
each section of the pipe, on undisturbed soil at every point
along its entire length, except for portions of the pipe
where it is necessary to excavate for bells and for the
proper sealing of pipe joints.

b. For all pipe larger than 16 inches in diameter, the CONTRAC-
TOR shall over excavate the bottom of the trench by a minimum
of 4 inches, or 1/12 the outside diameter of the pipe,
whichever is greater, unless otherwise shown. This overcut
shall be filled with bedding material consisting of select
material or sand as specified herein.

J. Material Storage: Stockpile satisfactory excavated materials in
approved areas, until required for backfill or fill. Place, grade
and shape stockpiles for proper drainage.

1. Locate and retain soil materials away from edge of excavations.
2. Dispose of excess soil material and waste materials as specified
hereinafter.

K. Where the existing material beneath the bedding material is
considered unsuitable by the ENGINEER, CONTRACTOR shall remove and
replace it with select backfill. The additional excavation and
select backfill material, when ordered in writing by the ENGINEER,
shall be included under Section 02233.
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3.5

UNAUTHORIZED EXCAVATION

3.6

A11 excavation outside the Tines and grades shown, and which is not
approved by the ENGINEER, together with the removal and disposal of
the associated material shall be at the CONTRACTOR’S expense. The
unauthorized excavation shall be filled and compacted with select
backfill by the CONTRACTOR at his expense.

TERMITE TREATMENT

37

CONTRACTOR shall apply poison for elimination of termites below all
slab-on-grade construction, to provide a chemical barrier to protect
the building and contents against attack by subterranean termites.

The application shall be performed by a Tlicensed applicator.
Sufficient notice shall be given to permit application to be made not
more than 24 hours prior to concrete placement. To avoid surface
flow of the toxicant from the application site, treatment shall not
be made when soil or fill is excessively wet. Termite treatment
shall be applied only after all preparation for slab placement has
been completed. There shall be no disturbance of treated areas.

The toxicant shall be applied to the entire surface to be under
building slab-on-grade as an overall treatment; interior side of all
foundation walls; exterior side of all foundation walls where slabs
or walks abut the building; expansion or control joints; and wherever
slab will be penetrated by construction features.

Application shall be made during normal working hours, and the
ENGINEER shall be notified a minimum of 48 hours in advance so that
he may be present during application. The CONTRACTOR shall permit
the ENGINEER to sample any and all material used, and to verify the
volume and rate of application. The ENGINEER may require, and the
CONTRACTOR shall pay for, chemical analysis tests of the materials
being applied on the basis of one test for each 10,000 square feet
of treated area. Samples and tests may be on both concentrated and
the diluted material as it is being applied.

Evidence of subterranean termite activity and damage to the structure
resulting from such activity within the guarantee period shall be
treated and repaired by the CONTRACTOR at no cost to the OWNER.

VEGETATION CONTROL

3.8

The CONTRACTOR shall provide soil sterilization for unwanted plant
1ife under structures, sidewalks, and pavement. Soil sterilization
shall be Karmex 80W, manufactured by DuPont; Diuron 4L, manufactured
by Drexel Chemical Corporation; or equal. The weed killer shall be
applied according to the manufacturer’s published instructions.

DRAINAGE AND DEWATERING

Jﬁﬁ-h-'—-'—‘-ﬁ-'—-'—ﬂ.-&

A.

General:
1. Prevent surface and subsurface water from flowing into excava-
tions and from flooding adjacent areas.
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Except as otherwise specified or indicated on the Drawings, no
existing drainage channel shall be blocked or diverted in such
a way that its point of discharge from the project site is
diverted from its natural point of discharge.

Remove water from excavation as fast as it collects.

Maintain the ground water level below the bottom of the ex-
cavation to provide a stable surface for construction opera-
tions, a stable subgrade for the permanent work, and to prevent
damage to the Work during all stages of construction.

Provide and maintain pumps, sumps, suction and discharge lines
and other dewatering system components necessary to convey water
away from excavations.

Obtain ENGINEER’S approval before shutting down dewatering
system for any reason.

B. Standby Requirements for Dewatering: Provide standby equipment to
insure continuity of dewatering operations.

C. Disposal of Water Removed by Dewatering System:

L.

Dispose of all water removed from the excavation in such a
manner as not to endanger public health, property, or any
portion of the Work under construction or completed.

Dispose of water in such a manner as to cause no inconvenience
to the OWNER, ENGINEER, or others involved in work about the
site.

Convey water from the construction site in a closed conduit. Do
not use trench excavations as temporary drainage ditches.

3.9 SHEETING, SHORING AND BRACING

A. General:

1.

0807-29-2

Excavations for structures and pipe lines shall be open ex-
cavation, sheeted, shored and braced where necessary to prevent
injury to workmen, structures, or pipe lines.

A1l municipal, county, state and federal ordinances, codes,
regulations and laws shall be observed.

Used material shall be in good condition, not damaged or exces-
sively pitted. A1l steel or wood sheeting designated to remain
in place shall be new. New or used sheeting may be used for
temporary work.

A1l timber used for breast boards (lagging) shall be new or
used, meeting the requirements for Douglas Fir Dense Construc-
tion grade or Southern Pine No. 2 Dense S3.

A11 steel work for sheeting, shoring, bracing, cofferdams etc.,
shall be designed in accordance with the provisions of the
"Specifications for the Design, Fabrication and Erection of
Structural Steel for Buildings", of the AISC except that field
welding will be permitted.

Steel sheet piling shall be manufactured from steel conforming
to ASTM A 328. Steel for soldier piles, wales and braces shall
be new or used and shall conform to ASTM A 36.

Maintain shoring and bracing in excavations regardless of time
period excavations will be open. Carry down shoring and bracing
as excavation progresses.
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10.

11.

Unless otherwise shown, specified, or ordered, all materials
used for temporary construction shall be removed when work is
completed. Such removal shall be made in a manner not injurious
to the structure or its appearance or to adjacent Work.
Provide permanent steel sheet piling or pressure creosoted
timber sheet piling wherever subsequent removal of sheet piling
might permit Tateral movement of soil under adjacent structures.
Cutoff tops as required and leave permanently in place.

The clearances and types of the temporary structures, insofar as
they affect the character of the finished Work, and the design
of sheeting to be left in place, will be subject to the approval
of the ENGINEER; but the CONTRACTOR shall be responsible for the
adequacy of all sheeting, shoring, bracing, cofferdamming, etc.
Safe and satisfactory sheeting shall be the entire responsi-
bility of the CONTRACTOR.

B. Sheeting Left in Place:

|
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Steel sheet piling shown to be left in place or ordered in
writing to be left in place by the ENGINEER, shall consist of
rolled sections of the continuous interlocking type unless
otherwise approved. The type and design of the sheeting and
bracing shall conform to the above specifications for all steel
work for sheeting and bracing. Steel sheeting installed but not
removed shall be new.

Steel sheet piling to be Teft in place shall be driven straight
to the lines and grades as shown or directed. The piles shall
penetrate into firm materials with secure interlocking through-
out the entire length of the pile. Damaged piling having faulty
alignment shall be pulled and replaced by new piling.

The type of guide structure used and method of driving for steel
sheet piling to be left in place shall be subject to the
approval of the ENGINEER. Jetting will not be permitted.
CONTRACTOR shall cut off piling left in place to the grades
shown or ordered by the ENGINEER and shall remove the cut offs
from the site.

CONTRACTOR shall thoroughly clean wales, braces and all other
items to be embedded in the permanent structure, and shall make
provisions that the concrete surrounding the embedded element is
sound and free from air pockets or harmful inclusions. The
provisions shall include the cutting of holes in the webs and
flanges of wale and bracing members, and the welding of steel
diaphragm waterstops perpendicular to the centerline of brace
ends which are to be embedded.

Subsequent to removal of the inside face forms, and when removal
of bracing is permitted, steel shall be cut back at least 2
inches inside the wall face and the opening patched with cement
mortar. The concrete shall be thoroughly worked beneath wales
and braces, around stiffeners and in any other place where voids
may be formed.

Portions of sheeting or soldier piles and breast boards which
are in contact with the foundation concrete shall be Teft in
place, together with wales and bracing members which are cast
into foundation or superstructure concrete.
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C. Removal of Sheeting and Bracing:

1. Remove sheeting and bracing from excavation unless otherwise
ordered in writing by the ENGINEER. Removal shall be done so as
to not cause injury to the Work. Removal shall be equal on both
sides of excavation to ensure no unequal loads on pipe or
structure.

2. Defer removal of sheeting and bracing, where removal may cause
soil to come into contact with concrete until the following
conditions are satisfied:

a. Concrete has cured a minimum of seven (7) days.
b. Wall and floor framing up to and including grade level floors
are in place.

3.10 GENERAL BACKFILL

A. A1l backfill required for structures and trenches and required to
provide the finished grades shown and as described herein shall be
furnished, placed and compacted by the CONTRACTOR. Unless otherwise
specified fill may be obtained from on-site sources. If additional
materials are required, they shall be furnished from off-site sources
at no additional cost to the OWNER. ATl materials used for filling
and backfilling shall be clean soils of acceptable quality and shall
be free from boulders, excessive clay, frozen lumps, wood, stumps,
sludge or other organic matter or other deleterious materials.
Excavated materials meeting these requirements may be used as
backfill.

B. Backfill excavations as promptly as Work permits, but not until
completion of the following:

1. Acceptance by ENGINEER of construction below finish grade

including dampproofing, waterproofing, and perimeter insulation.

2. Inspection, testing, approval, and recording of locations of

underground utilities.

3. Removal of concrete formwork.

4. Removal of shoring and bracing, and backfilling of voids with
satisfactory materials. Cut off temporary sheet piling driven
below bottom of structures and remove in manner to prevent
settlement of the structure or utilities, or leave in place if
required.

Removal of trash and debris.
Permanent or temporary horizontal bracing is in place on
horizontally supported walls.

oo

C. Excavation shall be kept dry during backfilling operations. Backfill
around structures and piping shall be brought up evenly on all sides.

D. Levels of backfill against concrete walls shall not differ by more
than two (2) feet on either side of walls unless walls are adequately
braced or all floor framing is in place up to and including grade
level slabs.

E. A1l backfilling in pipe trenches which are below structures, other
pipes, or paved areas, shall be placed in horizontal layers not
exceeding six (6) inches in depth and thoroughly compacted before the
next layer is placed. In other pipe trenches, compacted layers shall

0807-29-2 02233 - 16 01/29/92



Jf—h-'-’—‘-ﬁ-’-'—ﬂrﬁ

be six (6) inches up to the pipe spring line and eight (8) inches
thereafter.

Where pipe is laid in rock excavation, provide a minimum of 3-inches
of crushed stone or gravel under pipes smaller than 4-inches in
diameter and a minimum of 6-inches of crushed stone or gravel under
pipes 4-inches in diameter and larger. Fill shall be carefully
placed and tamped over the rock before the pipe is laid. After
laying pipe, the balance of the backfill shall be placed as described
herein.

Except as otherwise specified, bedding material for pipe less than
16-inch nominal size shall be sand, ABC, or select fill material
passing the 1-inch screen. Bedding material for pipe form 16-inch
and larger shall be as for less than 16-inch nominal size, unless
otherwise noted.

PVC, PVDF, and CPVC piping is to be laid with a bank sand embedment.
A minimum of 4 inches of sand below and above the pipes and 5 inches
on the sides shall be used. After the sand is placed and compacted
above the pipes, a compacted embedment of ABC or select fill material
passing the 1-inch screen shall be placed and compacted to 90 percent
maximum density to a depth of 12 additional inches, minimum.

Prior to the installation of pipes which are to be installed in fill
sections, the fill shall be placed, as described herein, until a
minimum height of two (2) feet above the pipe is reached, unless
otherwise required in other Sections. The fill for the trench width
shall be excavated, the pipe installed and backfilled. The remainder
of the fill shall then be placed.

Unless otherwise specified or directed by ENGINEER fill shall be
placed in horizontal loose 1ifts not exceeding eight (8) inches in
thickness and shall be mixed and spread in a manner assuring uniform
1ift thickness after placing.

The water content of fill material shall be controlled during place-
ment within the range necessary to obtain the compaction specified.
In general, the moisture content of the fill shall be within 3
percent of the optimum moisture content for compaction as determined
by Taboratory tests. CONTRACTOR shall perform all necessary work to
adjust the water content of the material to within the range
necessary to permit the compaction specified. No fill material shall
be placed when free water is standing on the surface of the area
where the fill is to be placed. No compaction of fill will be
permitted with free water on any portion of the fill to be compacted.

No fill shall be placed or compacted in a frozen condition or on top
of frozen material. Fill containing organic materials or other
unacceptable material shall be removed and replaced with approved
fill material.
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M. Compaction of fill shall be performed with equipment suitable for the
type of material placed and which is capable of providing the den-
sities required. CONTRACTOR shall select compaction equipment and
submit it and his proposed procedure to the ENGINEER for approval.

N. Fill shall be compacted by at least two coverages of all portions of
the surface of each 1ift by compaction equipment. One coverage is
defined as the condition obtained when all portions of the surface
of the fill material have been subjected to the direct contact of the
compactor.

0. The effectiveness of the equipment selected by the CONTRACTOR shall
be tested at the commencement of compacted fill Work by construction
of a small section of fill within the area where fill is to be
placed. If tests on this section of fill show that the specified
compaction is not obtained, the CONTRACTOR shall increase the amount
of coverages, decrease the lift thicknesses or obtain a different
type of compactor. No additional cost to the OWNER shall be
incurred.

P. Backfill around structures shall be performed using the specified
procedures, except that within ten (10) feet of foundations and
underground structures, light compaction equipment shall be used,
with the gross weight of the equipment not exceeding 7,000 pounds.
Provide equipment that is capable of the required compaction within
restricted areas next to structures and around piping.

Q. The minimum density for general backfill shall be 90 percent of
maximum density obtained in the laboratory in accordance with ASTM
D 698 Method C including Note 2. This percentage is of standard
Proctor density.
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R. Compaction Density Requirements:

1. The degree of compaction required for all types of fills shall

be as noted and as listed below.

Material shall be moistened or

aerated as necessary to provide the moisture content that will

facilitate obtaining the specified compaction.

Required Density- Maximum
Percent Compaction Upcompacted

Material (ASTM D698 Lift Thick. (in)
Subgrade Soil:

Below concrete pedestrian slabs 90 min. -

Below base of footings or mats,

structural slabs and tank floors 95 min. -

Below asphalt paving 95 min. -
Subbase Fill:

Below concrete pedestrian slabs 90 min. 8

Below base of footings or mats,

structural slabs and tank floors 95 min. 8

Below asphalt concrete paving 95 min. 8
*Structural Backfill:

More than 5 feet below final grade 100 min. 8

Less than 5 feet below grade 95 min. 8
Base Course:

Below concrete slabs or mats 95 min. 8

Below asphalt paving 100 min. 8
Trench Backfill above pipe 95 min. 8
Granular Embedment Material 95 min. 6
Sand Embedment Material 95 min. 6

*Structural backfill shall not be used for support of
facilities which are susceptible to damage from
differential settlement of the fill section relative
to walls.

Compaction of on-site or imported soils with Tlow
expansive potential shall be accomplished at a
moisture content between optimum +3 percent. Compac-
tion of subgrade soil and fill materials below asphalt
pavement shall be accomplished at a moisture content
2 percent below optimum or lower.

Natural undisturbed soils or compacted soil subse-
quently disturbed or removed by construction opera-
tions shall be replaced with materials compacted as
specified above.

2. The testing laboratory shall perform tests necessary to provide
data for selection of fill material and control of placement

water content.

3. Field density tests, to insure that the specified density is
being obtained, will be performed by testing laboratory during

each day of compaction work.

Field density tests shall be

performed to provide one sample for every 500 square feet of
compaction under slabs, and tests shall be repeated for each
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3.11

1ift. Pipe trenches shall be tested with one field density test
per 1ift per pipe trench per 200 Tlinear feet of trench.
Elsewhere, field density tests shall be performed to provide one
sample for every 2,500 square feet of compaction and shall be
repeated for each Tift.

If the specified densities are not obtained because of improper
control of placement or compaction procedures, or because of inade-
quate or improperly functioning compaction equipment, the CONTRACTOR
shall perform whatever work is required to provide the required
densities. This work shall include complete removal of unacceptable
fill areas and replacement and recompaction until acceptable fill is
provided.

CONTRACTOR shall repair, at his own expense, after settlement that

occurs. He shall make all repairs and replacements necessary within
thirty (30) days after notice from the ENGINEER or OWNER.

EMBANKMENTS

3.12

To the maximum extent available, excess earth obtained from structure
and trench excavations shall be used for construction of embankments.
Additional material shall be obtained from borrow pits as necessary.
After preparation of the embankment area, the subgrade shall be
leveled and rolled so that surface materials of the subgrade will be
compact and well bonded with the first layer of the embankment. A1l
material deposited in embankments shall be free from rocks or stones,
brush, stumps, logs, roots, debris, and organic or other objection-
able materials. Embankments shall be constructed in horizontal
layers not exceeding eight (8) inches in uncompacted thickness.
Material deposited by excavating and hauling equipment shall be
spread and Tleveled prior to compaction. Each Tayer shall be
thoroughly compacted by rolling or other method acceptable to the
ENGINEER to 95 percent of the maximum density at optimum moisture
content as determined by ASTM D 698. If the material fails to meet
the density specified, compaction methods shall be altered. Wherever
a trench passes through a fill or embankment, the fill or embankment
material shall be placed and compacted to an elevation twelve (12)
inches above the top of the pipe before the trench is excavated.

SELECT FILL

Select fill shall be provided in the following Tocations:

1. Support for structure foundations where CONTRACTOR excavates
below design subgrade shall be provided at CONTRACTOR’S expense.

2. Support below and around piping and foundations.

3. Subgrade for roads and pavements.

4 Where shown or directed by ENGINEER.

Subgrade surface shall be level, dry, firm and subject to ENGINEER’S
approval. Fill shall not be placed if any water is on the surface
of area to receive fill. Fill shall not be placed or compacted in
a frozen condition or on top of frozen material.
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3.13

Fil1 shall be placed in horizontal loose Tifts of eight (8) inches
maximum thickness. It shall be mixed and spread in a manner to
assure uniform Tift thickness after placing.

Each layer of fill shall be compacted before placement of the next
Tift.

Fill containing Tumps, pockets or concentrations of silt or clay,
rubble, debris, wood or other organic matter shall not be placed.
Fi11 containing unacceptable material shall be removed and disposed
of.

The water content of the fill being compacted shall be above the
bulking water content for the material. CONTRACTOR shall wet the
fi11l materials during placement to achieve water contents needed for
effective compaction.

Compaction of fill shall be performed with equipment suitable for the
type of fill material being placed. CONTRACTOR shall select
equipment which is capable of providing the densities required and
shall submit the equipment to the ENGINEER for approval.

Vibratory rollers or vibratory plate compactors are suitable for
compaction of select fill. Each layer of fill material shall be
compacted by at least two complete coverages of all portions of the
surface of each 1ift using approved compaction equipment. One cover-
age is defined as the condition reached when all portions of the fill
1ift have been subjected to the direct contact of the compacting
surface of the compactor.

The minimum density to be obtained in compacting the select fill
shall be 95 percent of maximum density obtained in the laboratory in
accordance with ASTM D 698 Method C including Note 2. This percent-
age is of standard Proctor density. If the field and laboratory tests
indicate unsatisfactory compaction, CONTRACTOR shall provide the
additional compaction necessary to obtain the specified degree of
compaction. Al1l additional compaction work shall be performed by the
CONTRACTOR at no additional cost to the OWNER until the specified
compaction is obtained.

Select fill necessary to replace subgrade materials disturbed and
softened as a result of the CONTRACTOR’S operations or to backfill
unauthorized excavation shall be provided, placed and compacted at
the CONTRACTOR’S expense.

SLURRY BACKFILL

STurry backfill shall be placed where called for on the Part B Plans
for encasement of pipe and for backfilling.

Slurry backfill shall consist of Type II Portland cement, ABC and
water. Minimum cement content shall be 188 pounds of cement per
cubic yard of slurry. Slump at time of placement shall not exceed
five (5) inches and minimum 28-day compressive strength shall be 100
psi.
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UNCOMPACTED BACKFILL

A.

3.15

Compaction of trench backfill above pipe embedment in locations other
than those specified will not be required except to the extent neces-
sary to prevent future settlement.

Material above embedments shall be placed so that no excessive or
unbalanced Tload, shock or impact occurs on the pipe or result in
displacement of the pipe.

GRADING

General: Uniformly grade areas within limits of grading under this
Section, including adjacent transition areas. Smooth subgrade sur-
faces within specified tolerances, compact with uniform levels or
slopes between points where elevations are shown, or between such
points and existing grades.

Grading Outside Building Lines: Grade areas adjacent to building
lines to drain away from structures and to prevent ponding. Finish
surfaces free from irregular surface changes, and as follows:

1. Turfed Areas or Areas Covered with Gravel, Stone, Wood Chips, or
Other Special Cover: Finish areas to receive topsoil or special
cover areas to within not more than one (1) inch above or below
the required subgrade elevations.

2. Walks: Shape surface of areas under walks to line, grade and
cross-section, with finish surface not more than one (1) inch
above or below the required subgrade elevation.

3. Pavements: Shape surface of areas under pavement to line, grade
and cross-section, with finish surface not more than 1/2-inch
above or below the required subgrade elevation.

Grading Surface of Fill Under Building Slabs: Grade smooth and even,
free of voids, compacted as specified, and to required elevation.
Provide final grades within a tolerance of 1/2-inch when tested with
a 10 foot straightedge.

Compaction:
1. After grading, compact subgrade surfaces to the depth and
percentage of maximum density for each area classification.

PAVEMENT SUBBASE COURSE

General: Place subbase material, in Tayers of specified thickness,
over ground surface to support pavement base course.
1. See Section 02513 for paving specifications.

Grade Control: During construction, maintain lines and grades
including crown and cross-slope of subbase course.

Shoulders: Place shoulders along edges of subbase course to prevent
lateral movement. Construct shoulders of acceptable soil materials,
placed in such quantity to compact to thickness of each subbase
course layer. Compact and roll at least a twelve (12) inch width of
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shoulder simultaneously with compacting and rolling of each layer of
subbase course.

Placing: Place subbase course material on prepared subgrade in

layers of uniform thickness, conforming to indicated cross-section

and thickness. Maintain optimum moisture content for compacting
subbase material during placement operations.

1. When a compacted subbase course is shown to be six (6) inches
thick or less, place material in a single layer. When shown to
be more than six (6) inches thick, place material in equal
layers, except no single Tayer more than six (6) inches or less
than three (3) inches in thickness when compacted.

DISPOSAL OF EXCAVATED MATERIALS

Material removed from the excavations which does not conform to the
requirements for fill or is in excess of that required for backfill
shall be hauled away from the project site by the CONTRACTOR and
disposed of in compliance with municipal, county, state, federal or
other applicable regulations at no additional cost to the OWNER.

RESTORING AND RESURFACING EXISTING ROADWAYS AND FACILITIES

CONTRACTOR shall place 1-1/2 inches of temporary bituminous pavement
immediately after backfilling trenches in paved roadways which are
to be retained for permanent use. He shall maintain in good and safe
condition during progress of the entire Work, the surface of the
paved area over the trench, and promptly fill all depressions over
and adjacent to the trench caused by settlement of backfilling. The
permanent replacement pavement shall be equal to that of the existing
roadways unless otherwise specified.

Pavement, gutters, curbs, sidewalks or roadways disturbed or damaged
by the CONTRACTOR’S operations, except areas designated "New
Pavement" or "Proposed Pavement", shall be restored by him at his own
expense to as good condition as they were previous to the commence-
ment of the Work and in accordance with applicable local and state
highway specifications.

+ + END OF SECTION + +
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SECTION 02271
RIPRAP

PART 1 - GENERAL

1.1

DESCRIPTION

A.

Scope:

1. CONTRACTOR shall furnish all Tlabor, materials, equipment and
incidentals necessary to place riprap for slopes and ditches at
locations shown on the Drawings and ordered by the ENGINEER.

Related Work Specified Elsewhere:

1. Section 02225, Crushed Stone, Gravel and Drainage Material.
2. Section 02233, Excavation and Backfill.

3. Section 03600, Grout.

MEASUREMENT

The quantity of riprap is the number of square yards in place within
the lines, grades and limits shown, specified or ordered. Measure-
ment shall be made along the slope in the final position.

QUALITY CONTROL

1.4

CONTRACTOR shall conform to all applicable requirements of Sections
220 and 703 of the Uniform Standard Specifications for Public Works
Construction by the Maricopa Association of Government (MAG) as
supplemented by the City of Phoenix. Where there is a conflict
between MAG Standard Specifications as supplemented by the City of
Phoenix and these Specifications, the provisions of these Specifica-
tions shall govern.

SUBMITTALS

The CONTRACTOR shall furnish representative samples of riprap bedding
and riprap to the ENGINEER and shall advise the source locations.
If the source location changes during construction, the CONTRACTOR
shall resubmit representative samples.

.. The CONTRACTOR shall submit samples of the filter fabric for approval

by the ENGINEER.

Shop Drawings: Submit for approval the Shop Drawings showing the
areas to be covered and the method used for holding the fabric to the
slopes.
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PART 2 - PRODUCTS

2.1 MATERIAL
A. Riprap Bedding:

1. Well-graded mix of sand and gravel with maximum size of three (3)
inches and with not more than 20 percent passing the No. 60
sieve.

2. Sand: Clean, hard, durable particles free from organics or other
deleterious matter.

3. Gravel: Shall be crushed gravel or stone for use on slopes. The
material shall be clean, hard, durable material.

B. Riprap:

1. Riprap shall consist of hard, durable angular field or rough
unhewn quarry stone as near]y uniform in section as possible.
The stone shall be dense, resistant to the action of air, water
and suitable for the purpose intended. Riprap shall be graded
rock having a range of individual rock weights as follows:

Percent smaller
Weight of stone by weight
200 pounds 100
160 pounds 80 - 100
100 pounds 45 - 80
50 pounds 15 - 45
20 pounds 5-15
5 pounds 0 - 15
Specific gravity shall be between 2.5 and 2.82.
C. Filter Fabric:

1. Filter fabric shall be a non-woven polypropylene material, needle
punched or spunbonded fabric.
2. Product and Manufacturer: Provide one of the following:
a. Celanese Mirafi 140S.
b. DuPont Typor, Style No. 3401.
c. Or equal.

PART 3 - EXECUTION

3.1

PLACING

A.

Subgrade: The subgrade for riprap bedding shall be prepared to the
required lines and grades. it shall be compacted to 90 percent
maximum density. A1l loose material shall be removed in accordance
with Section 02233.

Filter Fabric: The filter fabric shall be placed over the entire
area to be riprapped in accordance with the recommendations of the
filter fabric manufacturer. Filter fabric shall be placed between
the subgrade and drainage material as shown on the Drawings.
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C. Riprap Bedding:
1.

Bedding shall be placed to a compacted depth of six (6) inches
by means approved by the ENGINEER.

2. Riprap bedding shall be placed to a compacted depth of six (6)
inches. Riprap bedding shall be compacted to 90 percent maximum
density obtained by the test procedure presented in ASTM D 698.

D. Riprap:

1. The minimum total thickness of the riprap layer shall be twelve
(12) inches except where otherwise indicated.

2. The stones shall be placed from the bottom of the embankment
upward such that the weight of the stone is carried by the
underlying material. The larger stones shall be placed in the
lower courses.

3. Open joints shall be filled with spalls.

4. Riprap may be placed by equipment, however, care shall be taken

in placing to obtain a good gradation of material such that the
riprap is firm and solid. Surfaces shall be barred to the
required alignment and slopes. Large voids shall be filled by
hand placement of stone unless otherwise approved by the
ENGINEER.

E. Grouting Riprap:
1-

£

0807-29-2

Riprap shall be grouted where shown on the Draw1ngs

When riprap is properly positioned, stones shall be flushed with
water to remove fines, and cement grout, as specified in Section
03600, shall be applied. Stones shall be wet prior to and during
grout application. Grout shall be applied in two 92) courses
using baffles and diverting equipment. The first course shall
completely penetrate the stone voids and shall be applied with
the aid of poles or rods to loosen the tight pockets of stone.
The second course shall be applied as soon as the first course
has jelled. The second course shall be broomed uphill during
application, and the entire surface shall be rebroomed to
eliminate runs and fill voids.

After grouting is complete, no Toad shall be permitted on the
grouted surface for 24 hours. The grouted surface shall be
protected from damage until curing is complete. The grout shall
be cured as specified in Sections 03300 and 03600.

+ + END OF SECTION + +
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SECTION 02429
DRAINAGE STRUCTURES

PART 1 - GENERAL

1.1 DESCRIPTION

A. Scope: CONTRACTOR shall furnish all labor, materials, equipment and
incidentals necessary to provide all precast, cast-in-place and
masonry drainage structures including drain inlets, catch basins,
manholes, vaults, headwalls and similar structures as shown,
specified, and otherwise required to complete the Work.

B. General:

1. Structures shall conform in shape, size, dimensions, materials,
and other respects to the details shown or as ordered by the
ENGINEER.

2. Cast iron frames, grates and covers shall be the standard frame
and grate or cover unless otherwise shown.

3. AIl1 concrete shall be Class A and shall conform to the require-
ments specified under Section 03300.

4. Inverts shall be as shown and shall conform accurately to the
size and elevation of the adjoining pipes.

C. Related Work Specified Elsewhere:

1. Series 02200 Sections on Earthwork.

2. Section 02601, Manholes.

3. Section 03300, Cast-In-Place Concrete.

4. Section 05504, Miscellaneous Metal Fabrications.

5. Section 05540, Castings.

6. Series 15000 Sections on Piping.

1.2 QUALITY ASSURANCE

A. Reference Standards:

1. ASTM C 32, Sewer and Manhole Brick (made from Clay or Shale).

2. ASTM C 139, Concrete Masonry Units for Construction of Catch
Basins and Manholes.

3. ASTM C 140, Sampling and Testing Concrete Masonry Units.

4. ASTM C 207, Hydrated Lime For Masonry Purposes.

5. ASTM C 478, Precast Reinforced Concrete Manhole Sections.

B. CONTRACTOR shall conform to all applicable requirements of the
Uniform Standard Specifications for Public Works Construction by the
Maricopa Association of Governments (MAG) as supplemented by the City
of Phoenix. Where there is a conflict between the MAG Specification
as supplemented by the City of Phoenix and these Specifications,
provisions of these Specifications shall apply.

1.3 SUBMITTALS

A. Samples: Submit for approval samples of brick, block, gaskets and
accessories, if any, for the structures.
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B.

Shop Drawings: Submit for approval Shop Drawings showing design and
construction of all precast concrete.

PART 2 - PRODUCTS

2.1

PRECAST PRODUCTS

A. Where shown or otherwise approved by the ENGINEER precast concrete

2.2

shall be used for items such as area drains, catch basins, manholes,
vaults, splash pads, etc. Layout and details shall be as shown and
specified. Design shall be adequate to withstand all loads imposed
including earth pressure, vehicle loads (H-20) and construction
loading.

Precast concrete sections shall conform to ASTM C 478, where
applicable.

Bases shall be cast-in-place concrete unless otherwise shown. A
precast or cast-in-place top slab shall be provided, where shown or
required. Slab shall be of sufficient strength to safely support an
H-20 loading. Cast-in-place concrete shall conform to Section 03300.

MASONRY STRUCTURES

Where shown, required or otherwise approved by the ENGINEER drainage
structures of masonry construction shall be provided.

Masonry shall conform to the following:

1. Brick: Brick shall conform to the requirements of ASTM C 32,
Grade SS for sewer brick and Grade MS for manhole brick.

2. Concrete Blocks: Concrete blocks shall be machine-made, solid
segmental blocks not less than 8 inches wide and shaped so that
the completed structure in which they are used will conform to
the details shown or otherwise approved. Blocks shall be of
compact texture and like blocks shall be uniform in shape and
size.

3. Concrete blocks shall conform to ASTM C 139. Testing of blocks
shall be done in accordance with ASTM C 140.

4. Mortar: The mortar shall be composed of portland cement,
hydrated Time, and sand, in which the volume of sand shall not
exceed three times the sum of the volumes of cement and Time.

5. Cement shall be Type II portland cement as specified for concrete

masonry.

Hydrated Time shall be Type S conforming to ASTM C 207.

The sand shall comply with the Specifications for "Fine Aggre-

gate" for concrete except that all of the sand shall pass a No. 8

sieve.

~N O

Bases shall be cast-in-place concrete unless otherwise shown. A
precast or cast-in-place top slab shall be provided, where shown or
required. Slab shall be of sufficient strength to safely support an
H-20 Toading. Cast-in-place concrete shall conform to Section 03300.
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2.3 CAST-IN-PLACE STRUCTURES
A. Conform to the requirements of Division 3 for Class B concrete
(unless otherwise specified) and appurtenances.
B. Construct adequately to withstand all Toads imposed including earth
l pressure, vehicle loads (H20) and construction Toads.
[ 2.4 MISCELLANEOUS METALS
l A. Metal frames, covers, grates, troughs, steps and similar required
items shall be provided as shown and in accordance with the 05504
l Sections on Metal Fabrications.
o
PART 3 - EXECUTION
I 3.1 LAYING MASONRY
A. Brick shall be satisfactorily wet when being laid and each brick
shall be Taid in mortar so as to form full bed, end and side joints
in one operation. The joints shall not be wider than 3/8-inch,
except when the bricks are laid radially, in which case the narrowest
l part of the joint shall not exceed 1/4-inch.
B. For concrete block, the vertical keyways shall be completely filled
‘ with mortar.
C. Each layer of brick for the grading ring shall be laid in a full bed
I of mortar and shall be thoroughly bonded.
3.2 GRADING RINGS
®
I A. Grading rings or brick stacks shall be used for all precast and
masonry structures where required. They shall be a maximum of 12
inches in height, constructed on the top s1ab on which the frame will
l be placed. The height of the stack shall be such as is necessary to
& bring the frame to the proper grade.
l 3.3 PRECAST ITEMS
A. Precast products shall be placed on a concrete or crushed stone bed,
set at the proper grade and carefully leveled and aligned.
J 3.4 PIPE JOINT IN STRUCTURE BASE
l A. An approved joint shall be provided between each pipe entering and
exiting the structure. Joint may be accomplished by the installation
in the structure base of the bell end of a short pipe or by other
‘ means subject to approval of ENGINEER.
P ++ END OF SECTION + +
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SECTION 02433
DRAINAGE PIPE

PART 1 - GENERAL

1.1 DESCRIPTION

A. Scope:

1. CONTRACTOR shall provide all labor, tools, materials, equipment
and incidentals as shown, specified and required to furnish and
install drainage pipe, fittings and specials to complete the
Work.

2. The extent of piping is shown on the Drawings.

B. Related Work Specified Elsewhere:

1. Section 02233, Excavation and Backfill.

2. Section 02225, Crushed Stone, Gravel, and Drainage
Material.

3. Section 02429, Drainage Structures.

4. Section 15051, Buried Piping Installation.

1.2 QUALITY CONTROL

A. Standard Specifications and Details: CONTRACTOR shall conform to all
applicable requirements of Parts 600 and 700 of the Uniform Standard
Specifications for Public Works Construction by the Maricopa
Association of Governments (MAG) as supplemented by the City of
Phoenix. Where there is a conflict between the MAG Specification as
supplemented by the City of Phoenix and these Specifications,
provisions of these Specifications shall apply.

B. Source Quality Control: The class, name or trademark of the
manufacturer, and the date and place of manufacture shall be
stenciled on all pipe, fittings and specials. Each type of pipe,
fitting and special shall be obtained from no more than one manufac-
turer.

C. Reference Standards: Comply with applicable provisions and recommen-
dations of the following, except as otherwise shown or specified.
1. ASTM C 76, Reinforced Concrete Culvert, Storm Drain and Sewer

Pipe.

2. ASTM D 1598, Test for Time-to-Failure of Plastic Pipe Under
Constant Internal Pressure.

3. ASTM D 1599, Test for Short-Time Rupture Strength of Plastic
Pipe, Tubing and Fittings.

4. ASTM D 2122, Determining Dimensions of Thermoplastic Pipe and
Fittings.

5. ASTM D 1784, Rigid Poly(Vinyl Chloride) PVC Compounds and
Chlorinated Poly(Vinyl Chloride) CPVC Compounds.

6. ASTM D 1785, Poly(Vinyl Chloride) (PVC) Plastic Pipe, Schedules
40, 80, and 120.

7. ASTM D 2467, Socket-Type Poly(Vinyl Chloride) (PVC) Plastic
Pipe Fittings.
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8. ASTM D 2564, Solvent Cements for Poly(Vinyl Chloride) (PVC)
Plastic Pipe and Fittings.

9. ASTM D 2774, Underground Installation of thermoplastic Pressure
Piping.

10. Standard No. 14, National Sanitation Foundation.

11. American National Standards Institute.

. Inspection: The quality of all materials, process of manufacture and

the finished pipe, fittings and specials shall be subject to the

Detailed drawings and data on pipe, fittings, specials, joints,
gaskets, and appurtenances including specification sheet and

. Certificates: Submit certificates of compliance with referenced

. Conform to the applicable requirements of Section 01610 and 01620.

. Concrete drain pipe shall be reinforced concrete pipe conforming to

1. Joints shall be concrete, bell and spigot, rubber gasket type.
2. Gasket shall be first-grade natural crude or first-grade

3. Joints shall be designed, that when sections are laid together,
they will make a continuous line of pipe with a smooth interior

1. PPVC pipe shall be Type 1, Grade 1, having nominal wall thick-
nesses of .406 inches for six (6) inch and .533 inches for eight
(8) inch diameter piping. PPVC pipe shall conform to ASTM D
1785. The PPVC pipe shall have six (6) rows of 1/2-inch holes

D
approval of the ENGINEER.
1.3 SUBMITTALS
A. ?hop Drawings: Submit for approval the following:
test reports.
2. Shop Drawings required under Section 15051.
B
standards.
1.4 PRODUCT DELIVERY, STORAGE AND HANDLING
A
B. Refer to Section 15051.
PART 2 - PRODUCTS
2.1 CONCRETE PIPE AND FITTINGS
A
ASTM C 76.
B. Pipe shall be minimum Class III, Wall B as per ASTM C 76.
C. Fittings and specials shall be of the same design as the pipe.
D. Joints:
synthetic rubber.
free from irregularities in the flow line.
2.2 PERFORATED PVC (PPVC) PIPE
A. PPVC Pipe:
0807 -
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within a 160° quadrant of the pipe circumference. Longitudinal
spacing of rows shall be six (6) inches on center.

2. Fittings: Solvent welded fittings shall conform to ASTM D 2467
for socket type.

B. Dimensions and Tolerances: Dimensions and tolerances shall be
measured in accordance with ASTM D 2122. The eccentricity of the
inside and outside circumferences of the pipe walls shall not exceed
12 percent.

. Marking: Marking on the pipe shall include the following, spaced at
intervals of not more than five (5) feet.
1. Pipe nominal size.
2. Pipe schedule.
3. Specification of plastic material.
4. Type and grade of plastic.

D. Piping and fittings shall have ultraviolet inhibitor pigment to
resist ultraviolet deterioration.

PART 3 - EXECUTION

3.1 INSTALLATION

A. General:

1. Install piping as shown and specified and in accordance with
applicable requirements of Section 02233 and Section 15051 and
as recommended by the manufacturer.

2. Request instructions from the ENGINEER before proceeding if
there is a conflict between Drawings or Specifications and
manufacturer’s recommendations.

3. Pipe, fittings and accessories that are damaged will be

rejected.

Install PPVC piping with perforations facing down.

Aggregate below the PPVC piping shall be 1ightly tamped prior to

installation of the piping.

6. Provide felt paper over the top of the piping as directed by the
ENGINEER.

o~
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+ + END OF SECTION + +
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SECTION 02441
IRRIGATION SYSTEM
PART 1 - GENERAL
l’ 1.1 DESCRIPTION OF WORK
o
A. Scope: The work in this section consists of furnishing all
I materials, equipment, labor and incidentals required to provide a
complete, fully functioning, automatic irrigation system, and modify
existing systems as shown, and noted on the project plans, specified
.| herein, and directed by the ENGINEER.
B. Related Sections:
l 1. Section 02480, Planting.
2. Section 02481, Palm Tree Transplanting.
3. Section 02482, Tree Transplanting.
4. Section 02483, Cactus Transplanting.
J 5. Section 02490, On-Site Nursery and Maintenance.
1.2 SYSTEM DESCRIPTION
' A. The irrigation system shall be a complete, automatically operating,
system providing 100% irrigation coverage to all plants, existing and
' new.
B. The system as shown and noted is diagrammatic. Exact location of the
various system components shall be established by the CONTRACTOR in
l the field at the time of installation, with the approval of the
ENGINEER.
.| 1.3 QUALITY ASSURANCE
A. The CONTRACTOR shall have a minimum of five (5) years of Tlocal
experience in the installation and modification of irrigation
projects of a similar scope and scale. The CONTRACTOR shall assign
) 1 individual to serve as project supervisor. This person shall have
the same experience specified above, and shall be on site at all
l times during the installation of the irrigation system to supervise
the work in this section.
J B. A1l materials, equipment, and methods of installation shall comply
with the following standards:
1. A1l applicable federal, state, county, and local codes.
2. American Society of Testing Materials, (A.S.T.M.).
3. Irrigation Association, (I.A.).
4 Maricopa County Uniform Standards for Public Works Construction,
(M.A.G.).
‘ 5. National Fire Protection Association, (N.F.P.A.).
P 6. National Sanitation Foundation, (N.S.F.).
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SUBMITTALS
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Qualifications of CONTRACTOR and proposed project supervisor.
Manufacturer’s cut sheets for various irrigation system components.
Manufacturer’s warranties for various irrigation system components.

Written operating instructions for the irrigation system.

1.5 DELIVERY, STORAGE, AND HANDLING

A.

Deliver irrigation system components to the job site in manufactur-
er’s original, undamaged and unopened containers, with Tabels intact
and legible.

Deliver plastic piping in bundles, packaged to provide adequate
protection of pipe ends.

Provide secure, lTocked area for all irrigation system components that
can not be immediately installed, to avoid unnecessary delays.

Store and handle materials so as not to cause any damage to
components that would hamper their proper functioning or appearance.
Repair or replace any damaged components at the discretion of the
ENGINEER, at no additional expense to the OWNER.

PROJECT/SITE CONDITIONS

Irrigation system installation shall not take place when conditions
are so dry as to cause excessive dust, or so wet as to cause
excessive mud or clodding.

PART 2 - MATERIALS

2.1 INTERIOR COPPER PIPE, FITTINGS, AND CONNECTIONS
A. Interior water piping, fittings, and connections shall be Type "L",
hard tempered copper tubing, conforming to ASTM B88.
B. Fittings shall be 150 pounds working water pressure, standard solder
and type, constructed of wrought copper, bronze, or brass.
C. Joints shall be made with tin-lead solder, approximately 95-5
composite.
2.2  PLASTIC PIPE, FITTINGS, AND CONNECTIONS
A. Polyvinylchloride pipe shall be rigid, unplasticized PVC, extruded

from virgin parent material, and conforming to ASTM D2241. It shall
be rated at 200 PSI upstream from control, and 160 PSI downstream
from control.
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G.

Polyethylene pipe shall be flexible PE, conforming to ASTM D2239.
It shall be rated at 100 PSI minimum working pressure.

Polyvinylchloride fittings shall be schedule 40 PVC molded fittings,
suitable for solvent weld, slip joint ring tight seal, or screwed
connections, conforming to ASTM D2241.

Size slip fittings socket taper to permit a dry, unsoftened pipe to
be inserted no more than half way into the socket. Saddle and cross
fittings are not permitted.

Schedule 80 PVC pipe may be threaded.

Use male adapters for plastic to metal connections. Hand tighten
male adapters plus one turn with a strap wrench.

Insert fittings shall conform to ASTM D2246.

2.3 ITRRIGATION PUMPS, VALVES, HEADS, AND ASSOCIATED EQUIPMENT

ﬂwﬁ-h-'-'-‘-ﬁ-'-—'—d.-&

A. Refer to Irrigation Component Schedule and notes on plans.
2.4 ELECTRICAL CONTROL WIRE

A. Electrical control and ground wire shall be Type UF, 600V, #12 AWG
or larger, control wire.

B. Provide control, or "hot", wires in one color, and all common wires
in another color.

2.5 MISCELLANEOUS ACCESSORIES

A. Drainage fill shall be 1/2" to 3/4" washed pea gravel.

B. Fill shall be clean soil, free of stones 2" or larger, foreign
matter, organic material, and debris. Material excavated to
accommodate the irrigation system may be used as fill material upon
review and approval of the OWNER’s representative.

C. If required, provide imported fill as needed to complete the work.
Obtain all rights, and pay all costs to imported materials.

D. Valve access boxes shall be tapered, rigid plastic enclosures
comprised of fibrous components that are chemically inert and
unaffected by moisture, corrosion, UV light, or temperature change.
Provide matching, lockable 1id.

E. Excavate to depths required to allow for an additional 2" depth of
earth fill, or sand bedding for piping when rock or other unsuitable
bearing material is encountered.

F. Excavate trenches, install piping, and backfill during the same
working day. Do not Teave open trenches, or partially filled
trenches open overnight.
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Backfill trenches to match adjacent grades with approved backfill
material. Place and compact backfill in layers not to exceed 6" in
depth.

Replace asphalt, concrete, and/or masonry with the same materials,
using joints, textures, and finishes to match existing adjoining
surfaces.

PART 3 - EXECUTION

3.1 INSPECTION

A. Examine all final grades and site conditions. Do not start
irrigation system installation until any and all unsatisfactory
conditions are corrected.

3.2 PREPARATION

A. Review irrigation system layout requirements with other affected
work. Protect all landscaping and other features to remain.

B. Coordinate locations of sleeves with general contractor and OWNER’s
representative.

3.3 EXCAVATION AND BACKFILLING

A. Excavation shall include all materials encountered, except those
materials that cannot be excavated by normal mechanical means.

B. Utilize existing sleeves whenever possible. Provide sleeves for all
locations prior to paving installation whenever possible.

C. Provide new sleeves for all locations where existing sleeves are not
indicated. Remove existing asphalt, concrete, and/or masonry where
cutting is necessary using core drilling or sawcutting.

D. Excavate trenches to a sufficient depth and width to allow for proper
handling and placement of pipe and fittings.

E. Excavate to depths required to allow for 18" minimum covers over
mainlines, and 12" minimum cover over lateral Tlines, based on
finished grades.

3.4 PLASTIC PIPE INSTALLATION

A. Install plastic pipe in accordance with manufacturer’s installation
instructions.

B. Saw cut plastic pipe. Use a square-in-sawing vice to ensure a square
cut. Remove burrs and shavings at cut ends prior to installation.

C. Make plastic to plastic joints with solvent weld joints. Use only

solvent recommended by the pipe manufacturer. Install fittings in
accordance with pipe manufacturer’s instructions.
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Make plastic to metal joints with plastic male adapters. Joint
compound shall be Permatex Type III.

Make solvent weld joints in accordance with manufacturer’s recommen-
dations. Allow joints to set at least 24 hours before pressure is
applied to the system.

Maintain pipe interiors free of dirt and debris. Close open ends of
pipe by acceptable methods when pipe installation is not in progress.

Clamps shall be stainless steel, worn gear hose clamps with stainless
steel screws, or ear type clamps.

Low voltage wire connectors shall be socket seal type wire connec-
tors, and waterproof sealer.

Materials used for patching and finishing shall match cut surface in
material and finish. Exercise special care to provide patching at
openings in exterior walls that is water tight.

IRRIGATION HEADS, FITTINGS, VALVES AND ACCESSORIES

Install fittings, valves, sprinkler heads, emitters, risers, and
accessories in accordance with manufacturer’s recommendations.

Set irrigation heads perpendicular to finished grades.

Provide risers of 1/2" schedule 80 PVC pipe with schedule 40 PVC male
adapters.

Install controller as detailed.

Install in-ground control valves in locking valve access box as
indicated. Install valve access boxes on a suitable base of gravel
to provide a level foundation at proper grade, and to provide
drainage of the box.

Seal threaded connections of control valves with teflon tape or
approved plastic joint type compound.

Install drip emitters as per plans and details indicated. Provide
all adapters, plugs, and fittings required.

CONTROL WIRING

Electrical requirements to automatic controllers, (120V), to be
complete in every respect, to code, and ready for use in accordance
with manufacturer’s recommendations.

No running threads will be accepted, use nipples. Conduit system
shall be 660V insulation, NEC standard annealed copper wire with a
minimum AWG of 12 TW or RW. Protect each controller by a code
approved ground connection. Supply to be 120V, 60 cycle, single
phase, 2 amps. Use only galvanized steel fasteners in securing
controllers in position.
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C. Electrical requirements from automatic controllers, (24V), to remote
control valves shall be UF type, UL approved, #14 AWG solid strand
copper wire with a minimum 4/64" PVC coating, 600V, 75 degrees
centigrade. "Common" wire to be white coated.

D. Wire connectors for direct burial conductors, (24V), shall be 600V,
60 degrees centigrade, AWG-UF type, waterproof, epoxy or PVC compound
filled containers.

E. Provide de-electric isolation between all connections joining ferrous
and non-ferrous metals, or old, (existing), ferrous and new ferrous
metals. Submit for approval type intended for use.

F. Install electric control cable in the piping trenches wherever
possible. Place wire in trench adjacent to pipe. Install wire with
slack to allow for thermal expansion and contraction. Expansion
joints in wire may be provided at 100’ intervals by making 5 to 6
turns of wire around a piece of 1/2" pipe instead of slack. Where
necessary, run wire in a separate trench, and provide a minimum cover
of 12".

G. Provide sufficient slack at site connections, at remote control
valves, in control boxes, and at all wire splices to allow for
raising the valve bonnet or splice to the surface without disconnect-
ing the wires when repair is required.

H. Connect each remote control valve to one station of the controller.

I. Connect remote control valves to a common ground wire system.

J. Provide tight joints to prevent leak build-up on the joint.

3.7 SLEEVES

A. Install new sleeves prior to paving installation wherever possible.

B. Provide 24" cover for sleeves under pavement. Sleeves shall be
schedule 40 under pavement.

C. Remove and replace existing concrete and asphalt surfaces where
cutting is necessary. Obtain ENGINEER’S permission before cutting
existing concrete and asphalt surfaces. Where piping is shown under
paved areas which are adjacent to Tandscape areas, install the piping
in the landscape areas. Replacement paving shall match existing.

3.8 FLUSHING, TESTING, AND ADJUSTMENT

A. After piping and risers are installed, and before sprinkler heads,
bubblers, or emitters are installed, open control valves and flush
out system with a full head of water.

B. Backfill trench and compact to subgrade elevation. Protect pipe from
displacement.
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C. Perform system testing upon completion of each section. Make
necessary repairs and retest sections as required.

D. Adjust all electric remote control valves, pressure regulators, and
flow stems for system balance and optimum performance.

E. Test and demonstrate controller by operating appropriate day, hour,
and station selection features as required to automatically start and
shut down irrigation cycles to accommodate plant requirements and
weather conditions.

3.9 DISPOSAL OF WASTE MATERIAL

Stockpile, haul from site, and legally dispose of waste materials,
including unsuitable excavation material, rock, trash, and debris.

3.10 DEMONSTRATION AND ACCEPTANCE

A. Demonstrate to ENGINEER the proper and satisfactory operation of the
entire system.

B. Instruct the OWNER’s designated personnel in the operat1on of all
components in the system.

C. The OWNER will assume operation of the system upon completion of the
ninety (90) day maintenance period.

3.11 CLEAN UP

A. Perform cleaning throughout installation of the system, and upon !
completion of the installation, to the satisfaction of the OWNER’s
representative.

B. Repair any damage resulting from installation of the irrigation
system at no additional cost to the OWNER.

'-'-‘-ﬁ-'—-'—ﬂr‘

+ + END OF SECTION + +
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SECTION 02447
FENCING

PART 1 - GENERAL

1.1

DESCRIPTION

1.2

Scope:

1. CONTRACTOR shall furnish all labor, materials, equipment and
incidentals required to remove existing fence, as required,
and to provide new fencing Work as shown and specified.

2 The extent of fencing Work is shown on the Drawings and is
specified herein.

3. The types of fencing Work includes the following:

a. Galvanized steel systems.

b. Gates.

c. Miscellaneous supplies and equipment as may be required
to furnish complete systems functioning as specified
herein.

Related Work Specified Elsewhere:

[ Section 02513, Pavement.

2. Section 03300, Cast-In-Place Concrete.
3. Section 09900, Painting.

4. Division 16, Electrical.
Coordination:
8 Review installation procedures under other Sections and

coordinate the installation of items that must be installed
with the fencing Work.

QUALITY ASSURANCE

Erector Qualifications: Erector must be a firm experienced in the
erection of fencing and accessories of the types specified.
Erector must be approved by the manufacturer of the fencing.

Design Criteria:

1. Comply with the standards of the Chain Link Fence Manufac-
turer’s Institute for "Galvanized Steel Chain Link Fence
Fabric" and Federal Specifications RR-F-191/1A, unless
otherwise shown or specified.

2. The requirements of this Section shall generally conform to
MAG Standard Specifications 420, 771 and 772, except as
modified, added to, or changed herein. Where there is a
conflict between MAG Standard Specification and this
Specification, the provision of this Specification shall

apply.

Source Quality Control: Provide each type of fence and gate as a
complete unit produced by a single manufacturer, including
necessary erection accessories, fittings and fastenings.
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D. Reference Standards: Comply with applicable provisions and
recommendations of the following, except as otherwise shown or
specified:

1.

o o e WM

~

= O 00

0.
11.

12.
13.

14.

15.
16.
17.

ASTM A 53, Specification for Pipe, Steel, Black and Hot-
Dipped Zinc-Coated (Galvanized) Welded and Seamless.

ASTM A 121, Specification for Zinc-Coated (Galvanized) Steel
Barbed Wire.

ASTM A 153, Specification for Zinc Coating (Hot-Dip) on Iron
and Steel Hardware.

ASTM A 392, Specification for Zinc-Coated Steel Chain-Link
Fence Fabric.

ASTM A 491, Specification for Aluminum-Coated Steel Chain-
Link Fence.

ASTM A 585, Specification for Aluminum-Coated Steel Barbed
Wire.

ASTM C 33, Specification for Concrete Aggregates (Including
Tentative Revision).

ASTM C 150, Specification for Portland Cement.

ASTM D 412, Tests for Rubber Properties in Tension.

ASTM D 746, Test for Brittleness Temperature of Plastics and
Elastomers by Impact.

ASTM D 792, Tests for Specific Gravity (Relative Density)
and Density of Plastics by Displacement.

ASTM D 2240, Test for Rubber Property-Durometer Hardness.
ASTM F 668, Specification for Poly (Vinyl Chloride) (PVC)-
Coated Steel Chain Link Fence Fabric.

ASTM G 23, Standard Practice for Operating Light-Exposure
Apparatus (Carbon-Arc Type) With and Without Water for
Exposure of Nonmetallic Materials.

Chain Link Fence Manufacturer’s Institute, Galvanized Steel
Chain-Link Fence Fabric.

Federal Specifications, RR-F-191 (latest revision), Fencing,
Wire and Post, Metal (Chain-Link Fence Fabric).

Maricopa Association of Governments, Uniform Standard
Specifications for Public Works Construction.

1.3 SUBMITTALS

A. Samples: Submit for approval the following:

1.
2s

3.

B. Shop
1

0807-29-2

6-inch square sample of chain link fence fabric.

6-inch Tong samples of each framework member, accessory and
attachment devices required by the Work.

ENGINEER’S review will be for general appearance, and color
only. Compliance with all other requirements is the
exclusive responsibility of CONTRACTOR.

Drawings: Submit for approval the following:

Shop Drawings for chain link fence system including plan
layout and details illustrating fence height, location and
sizes of posts, rails, braces, gates, footings, hardware
list and erection procedures.

Shop Drawings for tubular steel main entry gates including
plan layout and details illustrating gate heights, types,
footings, hardware Tist and erection procedures.
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8 Shop Drawings including manufacturer’s technical data,
wiring diagrams, accessories and controls for automatic main
gate operators and details of installation.

1.4 PRODUCT DELIVERY, STORAGE AND HANDLING

A. Delivery of Materials: Deliver material in manufacturer’s
original packaging with all tags and labels intact and legible.

B. Handling of Materials: Handle and store material in such manner
as to avoid damage.

1.5 WARRANTY

Furnish manufacturer’s written ten (10) year warranty against
rusting or corrosion of the metal.

PART 2 - PRODUCTS

2.1 GENERAL

A. Pipe sizes specified are commercial pipe sizes.

B. Tube sizes specified are nominal outside dimension.

C. Roll-formed section sizes are the nominal outside dimensions.

D. Finish for Framework and Appurtenances: Furnish the following
finishes for steel framework and appurtenances:
) Galvanized finish with minimum weights of zinc as follows:

a. Pipe: ASTM A 120, Schedule 40, 1.8 ounce zinc per square
foot.

b. Hardware and Accessories: ASTM A 153, zinc weight per
Table I, Federal Specification RR-F-191/1A.

2.2 FABRIC

A. Furnish chain link fabric as follows:

| One-piece fabric widths.

a. No. 9 gage wires.

b. Fence height 6-foot 0-inch.

2. 2-inch mesh.

Top and bottom selvages twisted and barbed.

Galvanized finish with not Tess than 1.2 ounces zinc per
square foot complying with ASTM A 392, Class I.

2.3 POSTS, RAILS, AND BRACES

'-'—‘-ﬁ-'——'-ﬂrﬁ

ot =

A. End, Corner, and Pull Posts: Furnish end, corner, and pull posts

of the minimum sizes and weights as follows:

| Over 6 feet fabric height: 2.875 inches OD pipe weighing
5.79 pounds per linear foot.
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B. Line Posts: Furnish Tine posts of the minimum sizes and weights
as follows. Space posts 10 feet on centers maximum, unless
otherwise shown.
ia Over 6 feet fabric height: 2.375 inches OD pipe weighing

3.65 pounds per linear foot.

C. Gate Posts: Furnish gate posts for supporting single gate leaf,
or one leaf of a double gate installation, for nominal gate widths
as follows:

1. Up to 6 feet wide: 2.875 inches 0D pipe weighing 5.79
pounds per linear foot.

2 Over 6 feet and up to 13 feet wide: 4 inches 0D pipe
weighing 9.10 pounds per linear foot.

3. Over 13 feet and up to 18 feet wide: 6.625 inches 0D pipe
weighing 18.97 pounds per linear foot.

4 Over 18 feet: 8.625 inches OD pipe weighing 24.70 pounds
per linear foot.

D. Top Rail: Furnish top rails, unless otherwise shown, of the

following:
1. 1.660 inch OD pipe weighing 2.27 pounds per linear foot.
2. Furnish in manufacturer’s longest Tengths, with expansion

type couplings, approximately 6 inches long, for each joint.
Provide means for attaching the top rail securely to each
gate, corner, pull, and end post.

E. Post Brace Assembly: Furnish bracing assemblies at end and gate
posts at both sides of corner and pull posts, with the horizontal
brace located at mid-height of the fabric.

Use 1.660 inch OD pipe weighing 1.80 pounds per linear foot
for horizontal brace and 3/8 inch diameter rod with turn-
buckle for diagonal truss.

F. Tension Wire: Furnish tension wire consisting of galvanized 6
gage coiled spring wire. Locate at bottom of fabric only.

G. Barbed Wire Supporting Arms: Furnish pressed steel, wrought iron,
or malleable iron barbed wire supporting arms, complete with
provisions for anchorage to posts attaching 3 rows of barbed wire
to each arm. Supporting arms shall be integral with post top
weather cap. Provide single 45 degree arm, one for each post
where shown.

H. Barbed Wire: 3 strand, 2 wires per strand, 11 gage wire with 14
gage, 4-point aluminum alloy barbs spaced 3 inches on center
galvanized, complying with ASTM A 121, Class 3.

I. Post Tops: Pressed steel, wrought iron, or malleable iron,
designed as a weathertight closure cap, for tubular posts.
Furnish one cap for each post unless equal protection is afforded
by combination post top cap and barbed wire supporting arm, where
barbed wire is required. Furnish caps with openings to permit
through passage of the top rail.
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A.

Stretcher Bars: One piece lengths equal to full height of fabric,
with a minimum cross-section of 3/16 inch by 3/4 inch. Provide
one stretcher bar for each gate and end post, and 2 for each
corner and pull post, except where fabric is integrally woven into
the post.

Stretcher Bar Bands: Steel, wrought iron, or malleable iron,
spaced not over 15 inches on center to secure stretcher bars to
end, corner, pull, and gate posts. Bands may also be used with
special fittings for securing rails to end, corner, pull and gate
posts.

2.4 GATES

Fabricate gate perimeter frames of galvanized tubular members.
Provide additional horizontal and vertical members to ensure
proper gate operation and for attachment of fabric, hardware and
accessories. Space so that frame members are not more than 8 feet
apart. Fabricate as follows:

1. 1.90 inch OD pipe weighing 2.72 pounds per linear foot.

Assemble gate frames by butt welding for rigid connections. Use
same fabric as for fence. Install fabric with stretcher bars at
vertical edges. Bars may also be used at top and bottom edges.
Attach stretchers to gate frame at not more than 15 inches on
center. Attach hardware by means which will provide security
against removal or breakage.

Install diagonal cross-bracing consisting of 3/8-inch diameter
adjustable length truss rods on gates where necessary to ensure
frame rigidity without sag or twist.

1. Extend the end members of gate frames 1 foot-0 inch above
the top member and prepare to receive 3 strands of barbed
wire. Provide necessary clips for securing wire to exten-
sions.

Gate Hardware: Furnish the following hardware and accessories for

each gate.

1. Hinges: Pressed or forged steel or malleable iron to suit
gate size, non-lift-off type, offset to permit 180 degrees
gate opening. Provide 1-1/2 pair of hinges for each leaf
over 6 feet nominal height.

2. Latch: Forked type or plunger-bar type to permit operation
from either side of gate, with padlock eye as integral part
of latch.

. 8 Keeper: Provide keeper for all vehicle gates, which
automatically engages the gate leaf and holds it in the open
position until manually released.

4. Double Gates: Provide gate stops for double gates, consist-
ing of mushroom type or flush plate with anchors. Set in
concrete to engage the center drop rod or plunger bar.
Include Tocking device and padlock eyes as an integral part
of the Tatch, using one padlock for locking both gate
leaves.
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2.5 MISCELLANEOUS MATERIALS AND ACCESSORIES

A. Wire Ties: For tying fabric to Tine posts, use 9 gage wire ties
spaced 12 inches on center. For tying fabric to rails and braces,
use 9 gage wire ties spaced 24 inches on center. For tying fabric
to tension wire, use 11 gage hog rings spaced 24 inches on center.
Finish of ties to match fabric finish.
| Manufacturer’s standard procedure will be accepted if of

equal strength and durability.

B. Concrete: Refer to Section 03300, Cast-In-Place Concrete.

C. Electrical Grounding: Provide grounding rods every 100 feet along
the fence. Requirements for grounding are specified in Section
16E.

D. Provide wire and sealant for vehicle Toop detectors that are shown

on the Drawings. Also provide lead wire and conduit between
vehicle loop detectors and control relays in gate operators.

PART 3 - EXECUTION

3.1 INSPECTION

A. CONTRACTOR and his installer shall examine the substrate and
conditions under which the fence and gate Work are to be performed
and notify ENGINEER in writing of unsatisfactory conditions. Do
no proceed with the Work until unsatisfactory conditions have been
corrected in a manner acceptable to ENGINEER.

3:2 PREPARATION

A. Do not begin fence installation and erection before the final
grading is completed, with finish elevations established.

33 INSTALLATION

A. Install chain 1link fence system according to MAG Section 420.3.1,
420.3.2 and 420.3.3.

B. Excavation: Drill holes of diameters and spacings shown, for post
footings in firm, undisturbed or compacted soil.

Y Unless otherwise indicated, excavate hole depths approxi-
mately three (3) inches lower than the post bottom, with
bottom of posts set not less than 36 inches below the
surface when in firm, undisturbed soil. Spread soil from
excavations uniformly adjacent to the fence line, or on
adjacent areas of the site, as directed.

2 When solid rock is encountered near the surface, drill into
rock at least 12 inches for line posts and at Tleast 18
inches for end, pull, corner, and gate posts. Drill hole at
least 1-inch greater diameter than the largest dimension of
the post to be placed. If solid rock is below soil overbur-
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den, drill to full depth required, except penetration into
rock need not exceed the minimum depths specified above.

Setting Posts: Remove Toose and foreign materials from sides and
bottoms of holes, and moisten soil prior to placing concrete.

Center and align posts in holes 3 inches above bottom of
excavation.
2. Place concrete around posts in a continuous pour, and

vibrate or tamp for consolidation. Check each post for
vertical and top alignment, and hold in position during
placement and finishing operations.

3. Trowel finish tops of footings, and slope or dome to direct
water away from posts. Extend footings for gate posts to
the underside of bottom hinge. Set keeps, stops, sleeves
and other accessories into concrete as required.

4. Keep exposed concrete surfaces moist for at least seven (7)
days after placement, or cure with membrane curing materi-
als, or other acceptable curing method.

L8 Grout posts set in sleeved holes, concrete constructions, or
rock with grout, as specified in Section 03600, Grout.

Concrete: Provide concrete consisting of portland cement
complying with ASTM C 150, aggregates complying with ASTM C 33,
and clean water. Mix materials to obtain concrete with a minimum
28-day compressive strength 2500 pounds per square inch, using at
least 4 sacks of cement per cubic yard, 1-inch maximum size
aggregate, maximum 3-inch slump, and 2 percent to 4 percent
entrained air.

Concrete Strength: Allow concrete to attain at least 75 percent
of its minimum 28-day compressive strength, but in no case sooner
than seven (7) days after placement, before rails, tension wires,
barbed wire, or fabric is installed. Do not stretch and tension
fabric and wires, and do not hang gates until the concrete has
attained its full design strength.

Top Rails: Run rail continuously through post caps or extension
arms, bending to radius for curved runs. Provide expansion
couplings as recommended by fencing manufacturer.

Center Rails: Provide center rails. Install in one piece between
posts and flush with post on fabric side, using special offset
fittings where necessary.

Brace Assemblies: Install braces so posts are plumb when diagonal
rod is under proper tension.

Tension Wire: Install tension wires by weaving through the fabric
and tying each post with not less than 6 gage galvanized wire, or
by securing the wire to the fabric.

Stretcher Bars: Thread through or clamp to fabric 4 inches on
center, and secure to posts with metal bands spaced 15 inches on
center.
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K. Tie Wires: Use U-shaped wires conforming to diameter of pipe.
Clasp pipe and fabric firmly with ends twisted at Teast two (2)
full turns. Bend ends of wire to minimize hazard to persons or
clothing.

L. Fasteners: Install nuts for tension band and hardware bolts on
side of fence opposite fabric side. Peen ends of bolts or score
threads to prevent removal of nuts.

3.4 ADJUSTMENT AND CLEANING

A. Adjust all fencing and gates and leave in good working condition.

B. Repair or replace any broken or bent components as directed by
ENGINEER.

+ + END OF SECTION + +
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% SECTION 02451

.l GUARDRAILS
PART 1 - GENERAL

' 1.1 DESCRIPTION

()

A. Scope:

l 1. CONTRACTOR shall furnish all Tlabor, materials, equipment,and
incidentals required to provide guardrails as shown and
specified.

I 2. The guardrails shall be of the galvanized, corrugated sheet

) steel beam type with galvanized steel posts supporting the
rails.

l B. Related Work Specified Elsewhere:

1. Section 03300, Cast-In-Place Concrete.
J 1.2 QUALITY ASSURANCE

A. Provide guardrails as a complete unit produced by a single manufac-

I turer, including necessary erection accessories, fittings, and

fastenings.

B. Reference Standards: Comply with applicable provisions and
recommendations of the following, except as otherwise shown or
specified.

1. ASTM A 36, Structural Steel.

l 2. ASTM A 123, Zinc (Hot-Galvanized) Coatings on Products Fabricat-
ed From Rolled, Pressed and Forged Steel Shapes, Plates, Bars,
and Strip.

" 3. AASHTO M 180, Corrugated Sheet Steel Beams for Highway Guard
Rail.

C. Standard Specifications and Details:

l 1. CONTRACTOR shall conform to all applicable requirements of the

Y Uniform Standard Specifications For Public Works Construction by
the Maricopa Association of Governments (MAG) as supplemented by

' the City of Phoenix as follows:

a. Section 415,Flexible Metal Guardrail.
b. Standard Detail No. 135, Steel Guard Rail.

.l 1.3 SUBMITTALS

A. Shop Drawings: Submit for approval copies of manufacturer’s

l technical data and installation instructions.

.l 1.4 PRODUCT DELIVERY, STORAGE AND HANDLING

A. Protect the guardrails from abuse so as to prevent nicks, gouges, and
dents.
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PART 2 - PRODUCTS
2.1 MATERIALS

A. Provide galvanized steel posts of size and shape as recommended by
the manufacturer. Steel shall comply with ASTM A 36 and galvanized
in accordance with ASTM A 123.

B. Provide guardrail complying with AASHTO M 180, Class A, Type 2, and
Standard Specifications and Details referenced under paragraph 1.2,
Quality Assurance.

C. Product and Manufacturer: Provide one of the following:
1. Deep Beam guardrail by Syro Steel Co.
2. Flex Beam guardrail by Armco Steel Corp.
3. Anchor guardrail by Anchor Post Products, Inc.
4. Or equal.

2.2 MISCELLANEQOUS MATERIALS AND ACCESSORIES
A. Terminal Sections and Ends: Provide terminal sections and buffer
ends as shown. Where not shown, provide in accordance with the
manufacturer’s recommendations.
B. Concrete: Provide concrete for anchoring posts, complying with Class
B concrete specified in Section 03300.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Do not begin guardrail installation and erection before paving or
final grading is completed, unless otherwise acceptable to ENGINEER.

B. Drive posts unless otherwise shown or ordered by the ENGINEER.
Accomplish driving with approved equipment and methods that w 1
leave the posts in their final position, free of distortion, burring,
or other damage. When posts are driven through bituminous concrete,
take care to prevent damage to the paved areas. Fill, compact, and
seal depressions and holes caused by driving the posts, with
bituminous concrete similar to that damaged.

C. Excavation: As an alternate to driving posts on unpaved areas or
where driving is not possible, excavate holes of widths and spacings
shown, for post footings in firm, undisturbed or compacted soil.

1. If not shown, excavate holes to widths as recommended by
guardrail manufacturer.

2. Spread soil from excavations uniformly adjacent to gquardrail
line, or on adjacent areas of the site, as directed by ENGINEER.

3. When rock is encountered, excavate into rock to widths as
recommended by the manufacturer.
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4. Setting Posts: Remove Toose and foreign materials from sides
and bottom of holes, and moisten soil prior to placing concrete.
Place, trowel, cure and test concrete in accordance with Section

03300.

D. Where posts cannot be driven or anchored in concrete, use base plates
as shown or as ordered by the ENGINEER.

E. When setting posts, align them to a tolerance of 1/4 inch for plumb
and grade.

F. Rails: Connect rails to posts in accordance with manufacturer’s
instructions. Install terminal sections or ends.

G. The buffer ends shall be attached to existing concrete bridge barrier
walls with 5/8 inch bolt size self drilling anchors and bolts. The
buffer end shall protrude 1’-3" from the end of the barrier wall and
be 1’-3" off the roadway surface.

3.2 REPAIR

A. Repair galvanized coating, damaged in the shop or during field
erection, by recoating with manufacturer’s recommended repair
compound, and applying compound in accordance with his instructions.

+ + END OF SECTION + +
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SECTION 02452
JACKING/BORING PIPE INSTALLATION

PART 1 - GENERAL

1.1 DESCRIPTION

A. Scope:

1.

CONTRACTOR shall furnish all labor, materials, equipment and
incidentals required to excavate, dewater, protect existing
structures, install casings by Jjacking/boring, install
pipelines, pipe support structures, grout, and construct
bulkheads, as shown and as specified. Also included are
demolition, removals and relocations, soil stabilization, and
monitoring settlement and cracks in the existing road section.
Disposal of excess materials is included.

A11 temporary means needed to prevent discharge of sediment to
water courses from dewatering systems are included.

No «classification of excavated material will be made.
Excavation includes all materials regardless of type, character,
composition, moisture, or condition thereof. -

Work within the rights-of-way of the Flood Control district of
Maricopa County (FCDMC) and the Salt River Project (SRP) shall
be done in accordance with requirements and provisions of the
permits issued by those agencies for the construction within

their respective rights-of-way. Such requirements and
provisions, where applicable, shall take precedence and
supersede the provisions of these Specifications. The

CONTRACTOR will be required to coordinate with the FCDMC and SRP

for the work on or near structures.

The Work within the Section includes, but is not Timited to:

a. 15-inch sanitary sewer at Arizona Canal with 30-inch casing
pipe.

b. 12-inch sanitary sewer at 24th Street with 30-inch casing

pipe.

B. Installation of casing pipes shall be performed by one of the
following methods.

)
.8

Boring method.
Jacking method.

C. Coordination:

SNOYOT S WRN e
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Section 02050, Demolition.

Section 02233, Excavation and Backfill.
Section 03300, Cast-In-Place Concrete.
Section 15051, Buried Piping Installation.
Section 15053, Ductile Iron Pipe.

Section 15054, Concrete Pipe.

Section 15061, Steel Pipe.
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1.2

QUALITY ASSURANCE

1.3

Manufacturer Qualifications:

1. Provide steel pipe casing and accessories manufactured by a
single firm specializing in the production of the Work and
complying with all applicable standards of AREA and AASHTO.

Installer Qualifications:

1. CONTRACTOR shall have a minimum of five (5) years experience in
the installation of jacking/boring pipe casings of a similar
type; and shall employ only tradesmen with specific skill and
experience in this type of work.

2. Tunneling CONTRACTOR shall provide qualifications, names, and
complete description of previous projects of similar character
to ENGINEER.

Design Criteria:

1. The pipe casings shall provide strength commensurate for the
diameter and depth of cover in accordance with the design
requirements of AASHTO and AREA and in addition shall be at
least equal to the minimum sizes specified.

2. The casing pipes shall be installed in conformity with the line
and grade shown on the Contract Drawings.

3. CONTRACTOR shall be wholly responsible for designing, 1nsta111ng
and operating the Jjacking/boring system he selects as is
necessary to satisfactorily accomplish all operations.

Permits and Regulations:

1. CONTRACTOR shall obtain all necessary permits for work. He
shall also obtain permits as required by local, state and
federal agencies for discharging water from excavations.

2. CONTRACTOR shall perform jacking/boring work in compliance with
applicable requirements of governing authorities having
Jjurisdiction.

Reference Standards:

1. ASTM C 150, Portland Cement.

2. ASTM C 109, Compressive Strength of Hydraulic Cement Mortars
(using 2-in. or 50 mm. Cube Specimens).

3. ASTM A 139, Grade B; ASTM A252, Grade 2 for Welded Steel Casing
Pipe.

4. American Railway Engineering Association (AREA) Manual.

5 ASTM C-76, Reinforced Concrete Pipe.

SUBMITTALS

Within ninety (90) days of Notice to Proceed submit for approval the

following:

1. Method of installation and evidence of CONTRACTOR’s experience
in jacking/boring installations.

2. Drawings and details showing the casing pipes proposed.
Drawings shall give location of grout holes and all pertinent
design criteria.
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3. Calculations demonstrating that the casing pipes provide
adequate strength commensurate with the dead Toad, T1ive load and
depth of cover.

4. Casing pipes and pipeline installation procedure including
equipment and manpower schedule.

5. Details of jacking pit, sheeting and bracing and analysis of
soil capacity behind backstop to sustain maximum jacking load.
A11 details and calculations shall be stamped by a professional
engineer licensed in Arizona.

6. Description of jacking or boring method; procedure; equipment;
manpower schedule; design of leading edge shield and method of
directional control; bulkheading procedures and breasting jacks
to support excavation face; and a certificate from manufacturer
or professional engineer that casing pipe can withstand maximum
jacking forces imposed.

Pipe alignment daily during jacking operation.

Grouting system including equipment, procedure and schedule.

Dewatering system.

0. Protection methods.

— © 0~

Record Documents: During progress of the Work, keep an up to date
set of Drawings showing field and Shop Drawing modifications. Submit
mylar tracings at a scale satisfactory to the ENGINEER that show the
actual in-place installation of casing pipes and all piping installed
under this Section. The drawings shall show all piping on plans and
in sections and grouting details, with all reference dimensions and
elevations required to complete record drawings of the Work. Two (2)
paper prints shall also be furnished. The tracings and prints shall
be furnished not later than thirty (30) days after Substantial
Completion of the Work.

JOB CONDITIONS

Existing Structures: Shown on the Drawings are certain surface and
underground structures adjacent to the Work. This information has
been obtained from existing record drawings and ground survey. It
is shown for the convenience of the CONTRACTOR. CONTRACTOR shall
explore ahead of the required excavation to determine the exact
location of all structures. They shall be supported and protected
from injury by CONTRACTOR. If they are broken or damaged, they shall
be restored immediately by CONTRACTOR at his expense.

Existing Utilities: Locate underground utilities in the areas of
Work. Provide adequate means of protection during jacking/boring
operations.

1. Should uncharted or incorrectly charted piping or other
utilities be encountered during excavation, consult the ENGINEER
immediately for directions as to procedure. Cooperate with
Owner of the utility service in keeping respective services and
facilities in operation. Repair damaged utilities to
satisfaction of utility owner.

2. Do not interrupt existing utilities serving facilities occupied
and used by OWNER or others, except when permitted in writing
by ENGINEER and then only after acceptable temporary utility
services have been provided.

0807-29-2 02452 - 3 01/23/92




Protection of Persons and Property: Barricade excavations occurring

as part of this Work and post with warning lights. Operate warning

lights during hours from dusk to dawn each day and as otherwise

required.

1. Protect structures, utilities, pavements, and other facilities
from damage caused by settlement, Tateral movement, undermining,
washout and other hazards created by jacking/boring operations.

Subsurface Information:
1. Refer to Section 00800 for availability of soils reports and
information.

PART 2 - PRODUCTS

2.1 MATERIALS
A. Steel Casing Pipe:
1. Type: Electrically welded steel pipe.
2. Reference: ASTM A130, Grade 8, or ASTM A252, Grade 2, or ASTM
A 36 plate.
3. Size: Diameter shown on the Drawings shall be interpreted to
mean the nominal outside diameter of the pipe.
4. Strength: Minimum tensile strength 58,000 psi. Minimum yield
strength 35,000 psi.
5. Thickness: 3/4-inch minimum.
6. Finish: None.
7. Joints shall be full penetration butt welded, beveled ends, in
accordance with AWWA C 206. Backing rings may be used.
B. Carrier Pipes:
1. Carrier pipes shall be as shown and specified under Section
15051.
2.2 MIXES
A. Grout (between carrier and casing pipes):
1. Use 1 part cement to approximately 3 parts sand. Adjust ratio
as required to obtain 3,000 psi minimum strength.
B. Neat cement grout.

PART 3 - EXECUTION

3.1

INSPECTION

A.

CONTRACTOR will examine the areas and conditions under which
jacking/boring is to be performed and notify the ENGINEER of
conditions he may find that are detrimental to the proper and timely
completion of the Work. Do not proceed with the work until
unsatisfactory conditions have been corrected in an acceptable
manner.
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3.2 PREPARATION

A. The CONTRACTOR shall provide control points for the casing
installations. CONTRACTOR shall protect and safeguard such control
points from damage or movement, and utilize the control points to
install the casings within the line and grade tolerances specified.

3.3 INSTALLATION

A. General:

1. Method shall be by use of a steel casing pipe installed by
jacking or boring.

2. Ground water may be encountered. Adequate methods of dewatering
shall be provided to produce satisfactory and safe working
conditions.

3. Once Jjacking/boring is started, the work shall progress
continually, 24 hours per day, with a minimum of two (2) shifts
per day until the casing is completed.

4. Stabilize soils at the excavation face using chemical grout or
other approved means where necessary to advance the excavation
without Toss of ground.

B. Boring Method:

1. The boring method shall consist of pushing the steel casing pipe
into the earth with a boring auger rotating within the pipe to
remove the spoil. When augers, or similar devices; are used for
pipe emplacement, the front of the pipe shall be provided with
mechanical arrangements or devices that will positively prevent
the auger and cutting head from leading the pipe so that there
will be no unsupported excavation ahead of the pipe. The
arrangement shall be removable from within the pipe in the event
an obstruction is encountered. The face of the cutting head
shall be arranged to provide reasonable obstruction to the free
flow of soft or poor material.

2. The wuse of water or other 1liquids to facilitate casing
emplacement and spoil removal is prohibited.

3. Bored installations shall have a bored hole essentially the same
as the outside diameter of the pipe. Where voids develop
outside of the casing pipe, grouting shall be employed to fill
such voids.

4. Conform to requirements of the jacking method below where
applicable to boring method.

C. Jacking Method:

1. The method shall be in accordance with applicable requirements
of City of Phoenix. This operation shall be conducted without
hand mining ahead of the pipe and without the use of any type
of boring or drilling equipment. Use of a steel jacking shield
is required.

2. Jacking Pits:

a. Jacking pits shall be steel sheeted and braced on all sides.
Conform with applicable requirements of Section 02233.

b. CONTRACTOR shall remove, relocate and replace all pipes,
conduits, drains, or other service shown or encountered as
necessary to install jacking pits.
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c. A1l sheeting, shoring and bracing shall be removed unless
otherwise approved by ENGINEER.

3. Bracing and backstops shall be so designed and jacks of
sufficient rating used so that the jacking can be progressed
without stoppage (except for adding lengths of pipe) until the
leading edge of the pipe reaches the final position shown on the
Drawings.

4. The equipment, jacks, shield, jacking stations, pumps, rails,
backstop, bracing, and associated material shall be adequate to
successfully complete the jacking work in a timely manner
without harm to the new pipe or to surrounding structures and
utilities. Use a full circumference open shield. The shield
shall have a hood and breasting jacks to support the full face.
The shield shall be adequate to safely carry all loads applied
to it, including jacking loads, without distortion.

5. Once jacking is started, the work shall progress continually,
24 hours per day, with a minimum of two shifts a day until the
entire pipe is jacked into place. Use bentonite to reduce
friction. Do not use grease or oil as a pipe lubricant.

6. Monitor pipe alignment and ground and pavement movements at
least once each shift during which jacking is performed.

7. Excavate soil within the pipe only to the extent that the pipe
is allowed to advance without causing measurable heave of the
ground surface.

8. If an obstruction is encountered during the jacking operation
which stops the forward motion of the pipe being jacked, and it
becomes evident that it is impossible to advance the pipe, the
jacking operation shall cease, and the pipe being jacked shall
be abandoned in place and filled completely with lean concrete.
The pipe location will be changed by the ENGINEER to a different
location. The jacking operation shall begin again at the new
location. The CONTRACTOR will be paid in accordance with the
Extra Work provisions of the Contract for installation of the
pipe at the new location.

D. Construction:

1. The CONTRACTOR shall perform all necessary excavation,
disposals, mining and boring or boring and jacking to install
the casings.

2. Tolerance: Pipe alignment shall not vary vertically or
horizontally more than six inches from alignment shown.

E. Drainage and Dewatering:
1. Provide and maintain pumps, sumps, suction and discharge lines
and other dewatering system components necessary to convey water
away from excavations.

F. Installation of Carrier Pipes in Casing Pipes:

1. Pipe materials and installation shall conform to requirements
of Section 15051.
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G. Grouting Procedure for Carrier Pipes:

1. The space between the outside of the carrier pipe and the casing
shall be completely filled with grout in one continuous
uninterrupted operation in manner to prevent occurrence of any
voids between pipe and sleeve.

2. Construct permanent masonry bulkheads at each end of the jacked
casings to retain the grout.

3. Grout materials may be mixed at the job site or purchased from
a concrete materials supplier and transit-mixed in route.

4. Place grout in a sequence and manner that will preclude voids
or pockets of entrapped air or water. Submit procedure to
ENGINEER.

5. Regulate pump pressure to a minimum pressure of 75 psi and pump
to refusal and in accordance with the approved grouting plan.

- lllﬂ'll'lll

3.4 CRACK MONITORING

A. Prior to beginning of Work CONTRACTOR and ENGINEER shall make a joint
survey of all cracks existing in pavement within the immediate
vicinity of the Work. All cracks existing shall be noted and
recorded and opening measured. Cracks shall be monitored and
recorded weekly during the Work.

3.5 DAMAGE TO STRUCTURES

A. ATl damage to existing structures and utilities due to jacking/boring
work shall be repaired by the CONTRACTOR at no additional cost to the
OWNER.

3.6 NON-CONFORMANCE

A. Cost of additional work and all redesign caused by non-conformance
of the CONTRACTOR’s work to that specified shall be paid by the
CONTRACTOR.

3.7 DISPOSAL OF EXCAVATED MATERIALS

A. Materials removed from the jacking/boring operations shall be hauled
away from the project site by the CONTRACTOR and disposed of in
compliance with municipal, county, state, federal or other applicable
regulations.

+ + END OF SECTION + +
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SECTION 02480
PLANTING

PART 1 - GENERAL

1.1 DESCRIPTION
A. Scope:

1. The Work in this Section consists of providing all materials,
equipment, labor, and incidentals required for the planting of
all trees, shrubs, and groundcover as shown on the plans and
specified herein.

B. Related Sections:

1. Section 02441, Irrigation System.

2. Section 02481, Palm Tree Transplanting.

3. Section 02482, Tree Transplanting.

4. Section 02483, Cactus Transplanting.

5. Section 02490, On-Site Nursery and Maintenance.

6. Section 02497, Decorative Stone Surfacing.

1.2 COORDINATION
A. The CONTRACTOR shall review the procedures described under the other
Sections, and shall coordinate all Work required for the planting
operation with that of other trades.
1.3 QUALITY ASSURANCE
A. The CONTRACTOR shall assign a least one person to serve as project
supervisor. This person shall be thoroughly familiar with the
materials, equipment, and techniques of the planting operation, and
shall be on site at all times to direct the Work described in this
Section.
1.4 SUBMITTALS
A. The CONTRACTOR shall obtain and submit copies of soil fertility tests

and fertilizer recommendations from a certified soils testing firm.

PART 2 - MATERIALS

2.1 GENERAL

A. Planting areas shall not be cultivated when they are so dry as to
cause excessive dust or so wet as to cause the formation of large
clods.

B. Finish grade for these areas shall not vary more than 1 inch from the
specified grade and cross-section and shall be smooth uniform
surface, free of any abrupt grade changes or depressions. Unless
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otherwise specified, finish grade below adjacent paving, curbs, or
headers shall be 2".

2.2 PLANTS

A. Plants shall mean any trees, shrubs, cacti or groundcovers, required
to be furnished for the project in accordance with plans and
specifications.

B. A1l plants shall be first class representative of their normal
species or varieties. Unless otherwise specified, plants shall have
average or normally developed branch systems and vigorous root
systems. Plants shall be free from scale, disfigured knots, sun
scale injuries, abrasions of the bark, rough/craggy bark, or other
objectionable blemishes. Weak plants will not be accepted. Plants
must show appearance of normal health and vigor in strict accordance
with these specifications.

C. Plants with Toose or broken rootballs will not be accepted.

2.3 CHEMICAL FERTILIZER
A. As recommended by the CONTRACTOR’S soil laboratory.
2.4 MULCH

A. Mulch shall be nitrolized "Forest Magic" or approved equal. It shall
be free of any large clumps or other foreign material and shall be
mixed evenly with all planting soil as per typical planting detail.

2.5 TREE STAKES, GUYS, AND TIES
A. Unless otherwise stated on plans, the following criteria shall be
used to stake, quy, tie, and brace trees.
1. Stakes:
Trunk Height Stake Size Stake Type Min/Max Exposed
7’ or less 8’ Lodge Pole 6’'/6’
6’'-9' 10’ Lodge Pole, 7'/8'
Redwood, Douglas
Fir
9’ or more 12* Lodge Pole, 9'/10’
Redwood, Douglas
Fir

B. Tree ties shall consist of heavy gauge solid wire (min. 12 gauge)
inserted through new 3/8" or 3/4" garden hose.

C. A1l trees must be staked or guyed unless written approval is given
to exempt any tree.

D. The ENGINEER has the final approval of all staking, guying and tying

procedures.
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PART 3 - EXECUTION

3.1 GENERAL

A. Prior to all Work of this Section, the CONTRACTOR shall carefully
inspect the installed Work of all other trades and verify that all
such Work is complete to the point where this installation may
commence. In addition, the CONTRACTOR shall verify the Tocation and
depth below ground level of all utilities, footing, underground
piping and conduit. A1l existing debris shall be removed from the
site.

B. The CONTRACTOR shall verify that planting may be completed in
accordance with the original design and the referenced standards.
In the event of discrepancy until all such discrepancies have been
fully resolved.

C. A1l plants shall be in containers and placed in a cool area protected
from sun and drying winds while in temporary storage prior to
planting.

3.2 EXCAVATION OF PLANT PITS

A. Excavation shall be accomplished in such a manner as to provide a 2"
drop from all pavements to the finished surface of beds.

B. Plants pits shall be not Tess than twice the width and 1% times the
depth of the rootball or container.

C. CONTRACTOR shall test each plant pit for drainage. If pit does not
drain at 6" per hour, minimum, further excavate until impermeable
layer is breached.

3.3 PLANTING

A. Plant material shall be handled with care. Trunks of trees are not
to be used as handles when transporting. Chains or ropes are not to
be tied onto trunk for 1ifting.

B. Unless otherwise instructed on the plans, plant material to be sited
shall be placed in the pit so that the relation to finish grade shall
be 2" higher (maximum) than before being transplanted. Each plant
shall be placed in the center of the pit on prepared backfill
materials. Once the plant is properly Tocated, completely backfill
with prepared backfill soil.

3.4 BACKFILLING
A. Prepared backfill material shall consist of the following:
1. 75% Soil
2. 25% Mulch
0807-29-2 02480 - 3 01/13/92
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3. Agriform fertilizer tabs as specified.
® Box plants - 4 tabs
® 15 gal plants - 3 tabs
® 5 gal plants - 2 tabs
® 1 gal plants - 1 tab

B. Sufficiently tamp backfill in 12" 1ifts to eliminate air pockets.
Water in when initial backfilling is complete and add additional
backfill as required to fill any noticeable depressions or voids.

3.5 STAKING GUYING AND TYING

A. Al1 trees that are not considered stable for high wind conditions are
to be staked immediately after planting as per typical tree planting
detail. If staking is not sufficient to firmly anchor Targe trees,
CONTRACTOR shall guy as needed to prevent damage.

B. The CONTRACTOR will be required to replace trees that are blown over
during the guarantee period.

C. When two or more stakes are used on a tree, the tops of the stake
shall be level. Stakes shall be in a vertical position after
installation is completed.

3.6 MAINTENANCE AND GUARANTEE PERIOD

A. The CONTRACTOR shall maintain all plants for a period of 90 days from
date of final acceptance.

B. Maintenance shall include all watering, weeding, cultivating,
spraying, and pruning necessary to keep the plant materials in a
healthy growing condition to keep the planted areas neat and
attractive throughout the maintenance period.

C. Provide full coordination with on-site grounds maintenance period
application of water to any planted areas where irrigation system
modifications have been or need to be made.

D. Protect all planted areas against damage, including erosion and
trespassing, by providing and maintaining proper safeguards.

E. If any tree, shrub or plant bed settles more than 1% inches below the
established grade, the plants shall be raised to the proper Tlevel.

F. At the end of the maintenance period, all plant material shall be in
a healthy growing condition.

G. During maintenance period, should the appearance of any plant
indicate weakness and probability of drying, immediately replace that
plant with a new and healthy plant of the same type and size without
additional cost to the OWNER.
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H. Continue the maintenance period at no additional cost to the OWNER
until all previously noted deficiencies have been corrected. When
all previously noted deficiencies have been corrected the final
inspection shall be made. When final inspection is made and
deficiencies are noted, the maintenance period will continue until
such deficiencies are corrected at no additional cost to the OWNER.

Guarantee plants for one (1) year from date of final acceptance.

+ + END OF SECTION + +
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SECTION 02481
PALM TREE TRANSPLANTING

PART 1 - GENERAL

1.1 DESCRIPTION
A. Scope:

1. The Work in this Section consists of furnishing all materials,
equipment, labor and incidentals required to salvage existing
palm trees, store and maintain them in a temporary, on site
nursery, and plant them in their final locations, as shown on the
plans specified herein, and directed by the ENGINEER.

B. Related Sections:

1. Section 02441, Irrigation System.

2. Section 02480, Planting.

3. Section 02482, Tree Transplanting.

4. Section 02483, Cactus Transplanting.

5. Section 02490, On Site Nursery and Maintenance.

1.2 COORDINATION
A. The CONTRACTOR shall review the procedures described in the other
Sections, and shall coordinate all Work required for the palm tree
transplanting with that of other trades.
1.3 UALITY ASSURANCE
A. The CONTRACTOR shall assign one person to serve as project supervi-
sor. This person shall have at Tleast five (5) years of local
experience in transplanting palm trees, and shall be thoroughly
familiar with the materials, equipment and techniques of transplant-
ing palm trees. This person shall be on site at all times to direct
the Work in this Section.
1.4 SUBMITTALS
A. Documentation verifying experience of project supervisor.
B. CONTRACTOR’s written guarantee.

PART 2 - MATERIALS

2.1 BINDING MATERIAL
A. Frond binding material shall be 1ight manila rope or multiple strands
of binding twine.
2.2 STRAPS
A. Straps shall be nylon or fabric straps. Minimum width 4".
0807-29-2 02481 - 1 01/14/92




1. A lattice type crane, a telescoping crane, or a specially
designed tree crane are acceptable palm tree moving equipment.

1. A Vermeer tree spade is acceptable palm tree moving equipment
providing the size of the spade is proportionate to the size of

Backfill shall be native soil amended with at least 25% clean washed
river or concrete sand. In areas where heavy soils persist, backfill

2.3 TREE MOVING EQUIPMENT

A. Cranes

B. Tree Spades:

the tree to be moved.

2.4 BACKFILL

A.

shall be 100% sand.

2.5 BRACING

A.

Braces shall be 2 x 4 treated lumber.

PART 3 - EXECUTION

3.1 GENERAL
A. Palm trees shall be transplanted only when the surrounding soil
temperatures are 60° F or greater. (Winter transplanting is not
recommended) .
3.2 PRUNING
A. Prior to digging, all dead fronds, certain live fronds, flower stalks
and seed pods shall be removed from the trees leaving a minimum crown
of 6 to 8 tiers of live fronds on each tree.
3.3 TYING
A. Remaining Tive fronds shall be pulled together and Toosely, but
securely, tied in an upright position to protect the "heart" of the
tree.
3.4 DIGGING
A. Trees shall be dug with a minimum rootball of 36" x 36". As trees
are being dug, support with crane and fabric straps to prevent the
tree from falling over.
B. Strap loop shall be placed as close to the rootball as possible to
avoid damage to the upper succulent portion of the trunk.
3.5 PLANTING PITS
A. Planting pits shall be a minimum of 48" x 48". Sides shall be

vertical and roughened to prevent glazing.
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A11 planting pits shall be filled with water, allowed to drain
completely, and filled with water again. If the hole fails to
completely drain within 24 hours, further excavate as necessary to
break through the impermeable Tayer.

PLANTING

Trees shall be planted with the same orientation they had prior to
transplanting.

A 12" mound of moist backfill shall be added to the planting pit and
tamped prior to placing the tree.

After the tree is lowered into position, moist backfill shall be
added and tamped in place to assure stability of the tree. The final
grade shall be the same, or maximum 12" higher than the soil 1line of
the rootball.

BRACING

Trees shall be supported by at Teast 3 pieces of 2 x 4 treated Tumber
extending at least 6’ up the trunk.

WATERING

After planting, deep watering shall be supplied by a drip irrigation
system.

: MAINTENANCE AND GUARANTEE

The CONTRACTOR shall maintain all salvaged palm trees in a temporary,
on site nursery until the project site is ready for them to be
planted in their final locations.

During this period the CONTRACTOR shall see that the plants are
receiving regular, deep watering, fertilizing, pest control, all
fronds remain tied, and any settling of backfill shall be refilled
and tamped to assure stability of the tree and keep it plumb.

After planting palms in their final location, the CONTRACTOR shall
maintain the palms for a period of ninety (90) days.

Fronds shall be untied at the end of sixty (60) days in summer
months, or after ninety (90) days in winter months. Do not trim the
trees for thirty (30) days after untying them.

The CONTRACTOR shall guarantee all newly planted palm trees for one
year. At the end of one year, any plant deemed unacceptable by the
ENGINEER shall be replaced by the CONTRACTOR with plants of the same
species and size at no additional cost to the OWNER.
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F. Upon final acceptance of the project, the CONTRACTOR shall provide
the OWNER with typewritten instructions for the proper care of all
new plantings.

+ + END OF SECTION + +
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SECTION 02482
TREE TRANSPLANTING
PART 1 - GENERAL
' 1.1 DESCRIPTION
e
\ A. Scope:

1. The Work in this Section consists of furnishing all materials,
equipment, Tabor and incidentals required to salvage existing
trees as identified in the field and recommended for salvage by

' the ENGINEER. The CONTRACTOR shall maintain the trees in a
e temporary on-site nursery, and plant them in their final
: locations as shown on the plans, specified herein, and as
' directed by the ENGINEER.

2. The Work includes: all pruning, hand digging, boxing, removal,

and transporting.
J B. Related Sections:
1. Section 02441, Irrigation System.
2. Section 02480, Planting.
l 3. Section 02481, Palm Tree Transplanting.
4. Section 02483, Cactus Transplanting.
5. Section 02490, On-Site Nursery and Maintenance.
‘ 1.2 COORDINATION
A. The CONTRACTOR shall review the procedures described under the other
' sections, and shall coordinate all work required for the tree
transplanting operation with that of the other trades.
1 1.3 QUALITY ASSURANCE
A. The CONTRACTOR shall have at least five (5) years of local experience
I in this type of work.
® B. The CONTRACTOR shall assign one individual to serve as supervisor.
This person shall have at least five (5) years of local experience
l in tree transplanting, and be thoroughly familiar with the materials,
equipment, and techniques associated with a tree transplanting
operation, to direct the work described in this section.
Ql C. Al1 work in this section shall comply with all applicable federal,
) state, county, and local codes and ordinances.
i 1.4 SUBMITTALS
A. The CONTRACTOR shall verify the Tlocal experience of the project
q supervisor.
.l 0807-29-2 02482 - 1 01/28/92




Use equipment of adequate size to safely 1ift plant out of hole and

Coordinate 1location of nursery holding area with the general

Take all necessary precautions to assure holding are is safe and

1.5 DELIVERY, STORAGE, AND HANDLING
A.
transport to holding area.
B.
contractor.
C.
secure.
D.

A11 digging shall be by hand. The use of back hoes or trenchers will
not be permitted.

PART 2 - MATERIALS

1. 1" material up to 60" box.
2. 2" material over 60" box.

1. 1" material up to 48" box.
2. 2" material over 48" box.
1" material shall be 1 x 12 #5 pine.

2" material shall be 2 x 6 or 2 x 12 economy grade.

2.1 BOXING LUMBER
A. Horizontal Members:
B. Vertical Members:
C.
D.

2.2 BANDING STEEL
A.

Banding steel shall be 3/4" x .025 steel.

PART 3 - EXECUTION

The procedures outlined are intended to be general guidelines and
should not be considered a substitute for the professional judgement
of the CONTRACTOR.

In any case where the CONTRACTOR finds it to be impractical or not
in the best interest of preserving the plant, the CONTRACTOR shall
notify the general contractor and the ENGINEER prior to digging.

3.1 GENERAL
A.
B.

3.2 PRUNING
A.

General: The objective of pruning is to remove a certain amount of
foliage which 1is proportionate to the amount of root system to
eliminate during the boxing operation, and to provide an aesthetic
framework of branches that preserves the size and character of the
plant.

0807-29-2 02482 - 2 01/28/92



ﬂ-.ﬁ-h-'—-’-‘-ﬁa'-,—'-ﬂr‘

B. Procedure: The CONTRACTOR shall identify the major limbs to be
retained, and remove approximately 60% to 80% of the remaining medium
and smaller sized branches.

3.3 SIDE BOXING

A. General:

1. After pruning the CONTRACTOR shall determine the size of box to
be used based on the following guidelines:

Trunk Diameter Box Size
0 - 6ll 24" - 42"
6" a 12" 48" - 60"

12" - 18" 66" = 84"

18" and up 90" and up

2. Write the box size on flagging take to alert boxing crew.

B. Procedure:

1. Measure the top of the root ball to be exposed and mark the
outline to facilitate digging.

2. Begin digging a trench around the plant using the outline
established in the previous step as the inside dimensions.

3. Carefully cut roots flush with the side of the rootball as they
are encountered. '

4. As trench progresses, gradually cut the rootball inward to
accommodate the taper of the box.

5. When trench reaches the depth of the box, place box sides in
trench and check fit around rootball. Trim rootball as
necessary.

6. Attach box sides around rootball with nails.

7. Secure box sides with banding.

8. Pack dirt tightly into any space between box sides and rootball.

9. Water thoroughly and repack dirt as needed for 1 to 2 weeks
before bottoming.

3.4 PLACING SUPPORTING TOPWOOD

A. General: The objective of this procedure is to minimize movement of
the plant and its root system during transportation.

B. Procedure:

1. Measure 2 x 4 or 2 x 6 wood to fit the width of box and cut.

2. Place wood on each side of trunk. Nail wood to tree trunk and
box sides.

3 Place cross members and additional supporting wood as necessary
based on size and orientation of tree.

4. Nail 1" material across top of rootball (at least 2 boards in
each direction).

3.5 BOTTOMING

A. General: The objective of the bottoming operation is to cut the
remaining roots while minimizing loss of soil from the bottom of
rootball.
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B. Procedure:

1. Place stake a safe distance from trench in the direction plant
is to be tipped. Attach "come along" and one end of chain.
Wrap other end of chain around box and secure. Cinch chain
until taut.

2. Gradually undercut beneath the rootball. Cut tap roots cleanly
as encountered.

3. Frequently test tautness of chain. When possible begin to tip
box over in direction of stake. When box begins to tip, place
safety brace against bottom of box to prevent box from falling
in case of stake or chain failure.

4. As box is tipped back, nail bottom strips to box sides. When
tree is fully tipped and bottom completely covered, nail boards
across others. Depending on soil conditions, pre-assembled
bottoms may be feasible.

5. Place banding underneath cross members.

6. Lower box down to its original orientation.

7. Bring banding up along sides and over top of box. Tighten
banding and secure with crimper.

3.6 REMOVAL AND TRANSPORTATION
A. General: The goal of this operation is to move boxed plant to
holding area without damaging box or plant.
B. Procedure:

1. Determine equipment needed based on accessibility, estimated
weight of plant and distance to holding area.

2. If using backhoe or front loader, place chain around box and
se?ure to bucket of machine. Tilt bucket back and 1ift out of
hole.

3. If using crane, place two cables cross-wire around box and
attach to hook. Lift out of hole.

4. Move plants to a secured temporary on site nursery. Coordinate
location of nursery with general contractor.

3.7 TEMPORARY STORAGE AND MAINTENANCE
A. General: The objective here is to provide optimum conditions for the
plants to overcome transplant shock and maintain viability throughout
the storage period.
B. Procedure:

1. Attach plants to drip watering system. Soak thoroughly
according to regular schedule based on weather conditions.

2. After first few soakings, check rootball for excessive run-off
caused by cavities in soil and holes in box sides. Repack soil
and repair box as necessary.

3. Apply slow-release fertilizer every twenty-five (25) days
throughout maintenance period.

4. Check for insect activity at Teast once a week. Use foliar
systemic spray for sucking insects such as thrips and mites.
Use trunk spray for wood bores.
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Maintain all salvaged plants in temporary, on site nursery until
plants are installed in permanent locations as shown on
landscape plan.

After planting in final Tocations, maintain plants for ninety
(90) days.

3.8 GUARANTEE

A. The CONTRACTOR shall guarantee all trees salvaged during this
operation for a period of one (1) year.

B. At the end of the one (1) year, any tree that is in poor health or
dead, as determined by the Tandscape architect, shall be replaced by
the CONTRACTOR with a tree of the same size and species.

C. Provide OWNER with written instructions for the proper care of all
new plantings.

0807-29-2
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SECTION 02483
CACTUS TRANSPLANTING

PART 1 - GENERAL

1.1 WORK INCLUDED

A. Scope: The Work in this Section consists of furnishing all
materials, equipment, Tlabor and incidentals required to salvage
Saguaro cactus, and various species of smaller cactus and succulents,
transport, store and maintain them in a temporary on site nursery,
plant them in their final locations as shown on the project plans,
specified herein, and as directed by the ENGINEER.

B. Related Sections:

1. Section 02441, Irrigation System.

2. Section 02480, Planting.

3. Section 02481, Palm Tree Transplanting.

4. Section 02482, Tree Transplanting.

5. Section 02490, On Site Nursery and Maintenance.
1.2 QUALITY ASSURANCE

A. The CONTRACTOR shall have a minimum of five (5) years of Tlocal
experience in the salvaging of cactus on projects of similar scope
and scale.

B. The CONTRACTOR shall assign one individual to serve as project
superintendent. This individual shall have the same five (5) years
of Tocal experience in salvaging cactus, and shall be on the site at
all times during the salvage operation to supervise the work in this
section.

C. The CONTRACTOR shall be responsible for obtaining any and all permits
required to perform the work in this section, at no additional cost
to the OWNER.

1.3  SUBMITTALS

A. Documentation of CONTRACTOR’s and project superintendent’s experi-
ence.

B. CONTRACTOR’s written guarantee.

1.4 DELIVERY, STORAGE, AND HANDLING

A. The CONTRACTOR shall utilize the proper equipment during the
transplanting operation to assure that no cactus is damaged during
digging, 1ifting, transport, storage, or placement.

B. Equipment used to move Saguaro cactus shall have a permanently
attached, carpet wrapped cradle.
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PART 2 - MATERIALS

Commercially available soil sulphur.

Sufficiently thick and plush to provide protection to the cactus.

2.1 SOIL SULPHUR
A.
2.2 __WOOD BRACING
A. 2 X 6 construction grade.
2.3 STEEL BANDING
A. 3/4" x .025 steel.
2.4 CARPETING
A.
2.5 DUSTING SULPHUR
A.

Commercially available dusting sulphur.

PART 3 - EXECUTION

3.1

INSPECTION

A.

25l

The CONTRACTOR shall inspect all cactus designated to be salvaged by
the 1andscape architect. If for any reason the CONTRACTOR feels that
salvaging the cactus would be either detrimental to the cactus, or
not in keeping with the OWNER’s best interest, he shall notify the
landscape architect immediately for clarification.

PREPARATION

3.3

Prior to removing any cactus from it natural location, the CONTRACTOR
shall verify that the site to receive the salvaged cactus, be it an
on site nursery, or a final planting location, is ready to receive
the cactus.

ARM BRACING

On multi-armed Saguaros, brace each arm with a sufficient Tength of
carpeted 2 x 6 as required to minimize swaying.

Fi11 gaps between the arms and main trunk with foam rubber.
Wrap the entire mass.

This procedure is not necessary on small Saguaro spikes, or the
various species of smaller cactus.
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3.4 REMOVAL AND TRANSPORT

A. After the arm bracing has been completed, measure out the outline of
the top of the rootball, (2’ x 2’ for cactus under 4’ and under, and
3’ x 3’ for cactus over 4’). Mark the outline of the ground to
facilitate digging.

B. Using the proper equipment, begin digging a trench along one side of
the rootball using the outline established in the previous steps as
a guide.

C. When the trench reaches the proper depth, position transport
equipment adjacent to cactus, and secure Saguaro to carpeted cradle.
Dig trenches on remaining 3 sides.

D. Slowly 1ift and tilt cactus hand cutting remaining roots as
encountered. Do not skin off feeder roots.

E. When all roots have been severed, 1ift cactus out of the ground and
dust all exposed roots and cuts with dusting sulphur.

F. Transport cactus to new location. During transport, cactus are not
to be laid flat, but are to remain in a slightly tilted position.

3.5 TEMPORARY STORAGE AND/OR PLACEMENT

A. Prepare pit to receive cactus by mixing 5 - 6 oz. of soil sulphur
with native soil backfill mix.

B. Position cactus so that it sits 6" - 12" deeper that it was in its
natural condition.

C. Gradually backfill pit in 6’ 1ifts, hand tamping soil as it is place,
but taking care not to damage the cactus in the process. Treat any
cuts with additional dusting sulphur.

D. Remove arm bracing.

3.6 BRACING

A. Brace Saguaros with 0 - 3 arms with 3 braces. Use 4 braces on
Saguaros with 4 or more arms.

B. Carpet top of braces that are to come in contact with the cactus.

C. Braces should be approximately 2/3 the height of the Saguaro.

D. Tie braces together with 3/4" banding steel, and clamp.

E. Saguaros should remain braced for approximately one (1) year, after
being placed in final location.
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3.7 MAINTENANCE

The CONTRACTOR shall maintain plants in a temporary on site nursery
until the site is ready for them to be installed in their final
locations. After final planting, maintain plants for a period of ninety
(90) days.

3.8 GUARANTEE

A. The CONTRACTOR shall guarantee, in writing, that all cactus salvaged
during this operation shall be health, undamaged, and thriving for
a period of one (1) year.

B. Any cactus that shows signs of damage, poor health, or deterioration
as determined by the landscape architect, at the end of this period
shall be replaced at no additional cost to the OWNER.

+ + END OF SECTION + +
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SECTION 02490
ON SITE NURSERY AND MAINTENANCE

PART 1 - GENERAL

1.1 WORK INCLUDED

A. Scope: The Work in this Section consists of furnishing all
materials, equipment, labor and incidentals required to establish an
on-site nursery and provide ongoing maintenance of the plants stored
therein.

B. Related Sections:

1. Section 02441, Irrigation System.

2 Section 02480, Planting.

3. Section 02481, Palm Tree Transplanting.

4. Section 02482, Tree Transplanting.

5 Section 02483, Cactus Transplanting.
1.2 SYSTEM DESCRIPTION

A. The on-site nursery as described by this section shall be a secured
area of sufficient size to temporarily store all plants to be
salvaged from the project site. It shall be equipped with an
acceptable source of water, and irrigated by a temporary drip
irrigation system.

1.3 QUALITY ASSURANCE

A. The CONTRACTOR shall have a minimum of five (5) years of Tocal
experience in the establishing and running of an on-site nursery on
projects of similar scope and scale.

B. The CONTRACTOR shall assign personnel, (1 individual per 500 plants),
to operate the nursery. These individuals shall have the same five
years of Tocal experience, and shall be well versed in the techniques
of proper pruning, fertilizing, spraying, and irrigating.

1.4 SUBMITTALS

A. Documentation of the CONTRACTOR’s and nursery personnel’s experience
in this type of work in the form of resumes, past project descrip-
tions, client reference, etc.

1.5 DELIVERY, STORAGE, AND HANDLING

A. The nursery shall be set up so that plants of similar species, and
cultural requirements are grouped together. The CONTRACTOR shall
take the necessary precautions to assure the plants are secure and
safe from threats of theft, vandalism, or obvious environmental
damage.
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1.6 PROJECT/SITE CONDITIONS

A. Coordinate the Tocation of the on-site nursery with the general
contractor. The nursery shall not be located in an area which is
obviously prone to high winds, extreme heat, or flooding.

PART 2 - MATERIALS

2.1 WATER

A. Available on site. Coordinate with ENGINEER and OWNER.
2.2 FERTILIZER

A. Ammonium phosphate 16-20-0, in warm months.

B. Calcium nitrate in cool months.

2.3 INSECTICIDE

A. Malathion for mites, white flies.

B. Lindane for Metallic Beetles, Bamboo Beetles, and Flathead Wood
Borers.

2.4 OTHER
A. "Liquid Snow" and "Liquid Cloud" - use only if directed by ENGINEER.

PART 3 - EXECUTION

3.1 WATERING

A. Irrigate plants on a consistent schedule according to the season, and
the specific water requirements of the particular species of plant.

B. Continually inspect boxes of plants for excessive running off and
cavities, and fill as necessary.

C. Spray all cactus once a week with a fine mist in warmer months.

3.2 FERTILIZER

A. Fertilize plants on a consistent schedule, at Teast once a month,
according to manufacturer’s recommendations.

3.3 INSECT CONTROL

A. Check for insect activity at Teast once a week. Apply insecticide
according to manufacturer’s recommendations, as required.
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3.4 PRUNING

A. Continuously prune any dead branches from the plants.

B. Cuts shall be made flush with the trunk or major branch.

C. The CONTRACTOR shall be responsible for maintaining the aesthetic
integrity of the plant, and shall replace any plant deemed unaccept-
able by the ENGINEER, at no additional cost to the OWNER.

3.5 WEEDING

A. Maintain the entire nursery area in a weed free condition.

B. A1l weeding shall be done by hand, no chemical control will be
allowed.

3.6 CLEAN UP

A. At the end of the plant storage and maintenance period, remove all
traces of the on-site nursery to the satisfaction of the ENGINEER.

+ + END OF SECTION + +
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SECTION 02497
DECORATIVE STONE SURFACING

PART 1 - GENERAL

1.1 DESCRIPTION

A. Scope:

1. CONTRACTOR shall furnish all labor, materials, equipment and
incidentals required to provide decorative stone surfacing as
shown and specified.

2. The types of decorative stone surfacing Work required include
the following:

a. Decomposed granite.

3. The extent of the decorative stone surfacing is as shown on the
Drawings.

B. Review installation procedures under other sections and coordinate
the installation of items that must be installed with the decorative
stone surfacing.

C. Related Work Specified Elsewhere:

1. Section 02233, Excavation and Backfill.

2. Section 02441, Irrigation System.

3. Section 02480, Planting.

1.2 QUALITY ASSURANCE

A. Source Quality Control: Supply decomposed granite from a single

source.
1.3 SUBMITTALS

A. Samples: Make available for inspection and approval prior to
placement of the material a representative sample of stone from the
intended supply source.

B. Shop Drawings: Submit for approval the name of intended decomposed

granite source.

PART 2 - PRODUCTS

2.1 MATERIALS
a. Decomposed Granite:

1. Decomposed granite shall be 1/2-inch minus desert gold supplied
from a single supply source, for a uniform appearance throughout
the project. It shall be free from lumps or balls of clay and
shall not contain any calcareous coatings, caliche, organic
matter, or foreign substances.
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PART 3 - EXECUTION

3.1

GENERAL

A.

3.2

Decomposed granite shall be installed upon completion, and ENGINEER’S
approval of all fine grading, irrigation, and planting elements.

The areas to receive decomposed granite shall be relatively smooth.
A11 rocks Targer than 1-1/2-inches shall be removed and disposed of
by the CONTRACTOR.

Prior to placing decomposed granite, all areas to receive it shall
be sprayed with a pre-emergent herbicide according to the manufac-
turer’s recommendations. Do not spray herbicide on any areas
designated to receive seeding.

PLACEMENT

Install decomposed granite to all areas designated on the plans to
a depth of two inches.

The top surface of the 2-inch decomposed granite layer shall be a
minimum of two inches below any adjacent pavement or other elements.

After placing, all slope areas which have received decorative stone
surfacing shall be watered down and rolled with a hand roller to
assure adequate compaction of the material. A second application of
pre-emergent herbicide shall be applied according to the manu-
facturer’s recommendations.

+ + END OF SECTION + +
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SECTION 02513
PAVEMENT

GENERAL

1.1 DESCRIPTION

1.

1.
2
3

A. Scop

e:
CONTRACTOR shall provide all Tlabor, materials, equipment and
incidentals as shown, specified and required to furnish and
install hot mix, hot-laid bituminous paving with aggregate base
course as shown on the Drawings.

The Work includes the following:

Preparation of subgrade.

Base and surface courses.

Pavement overlay.

Asphalt chip seal.

Pavement replacement.

Asphalt emulsion slurry seal coat.

Testing as specified.

0O QO Oow

e}

B. Related Work Specified Elsewhere:

Section 01410, Testing Laboratory Services.
Section 02233, Excavation and Backfill.
Section 02529, Concrete Curbs, Gutters and Sidewalks.

1.2 QUALITY ASSURANCE

1.

0807-29-2
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A. Testing Services:

General: Testing of materials and of compaction requirements for

compliance with technical requirements of the Specifications

shall be the duty of a testing Taboratory provided by the OWNER,
as described in Section 01410. Determination and testing of the
proposed design mix for the hot-mix course shall be performed by

a testing Taboratory provided by the CONTRACTOR.

Testing Services: The OWNER’S testing laboratory will:

a. Test the CONTRACTOR’S proposed materials in the Tlaboratory
and field for compliance with the requirements of these
Specifications.

b. Perform field density tests to assure that the specified
compaction of base course materials has been obtained.

c. Report all test results to the ENGINEER and the CONTRACTOR.

Authority and Duties of OWNER’S Testing Laboratory: Technicians

representing the testing laboratory shall inspect the materials

in the field and perform compaction tests, and shall report their
findings to the ENGINEER and the CONTRACTOR. When the materials
furnished or work performed by the CONTRACTOR fails to fulfill

Specifications requirements, the technician will direct the

attention of the ENGINEER and the CONTRACTOR to such failure.

a. The technician shall not act as foreman or perform other
duties for the CONTRACTOR. Work will be checked as it
progresses, but failure to detect any defective work or
materials shall not in any way prevent later rejection when
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such defect is discovered, nor shall it obligate the ENGINEER
for final acceptance. Technicians are not authorized to
revoke, alter, relax, enlarge, or release any requirements of
the Specifications, nor to approve or accept any portion of
the Work.

4. Responsibilities and Duties of CONTRACTOR: The use of testing
services shall in no way relieve the CONTRACTOR of his
responsibility to furnish materials and construction in full
compliance with the Drawings and Specifications. To facilitate
testing services, the CONTRACTOR shall:

a. Secure and deliver to the ENGINEER and the testing laboratory
representative samples of the materials he proposes to use
and which are required to be tested.

b. Furnish such casual labor as is necessary to obtain and
handle samples at the project or at other sources of
material.

c. Advise the testing laboratory and ENGINEER sufficiently in
advance of operations to allow for completion of quality
tests and for the assignment of personnel.

B. Standard Specifications and Details:

1. CONTRACTOR shall conform to all applicable requirements of the
Uniform Standard Specifications For Public Works Construction by
the Maricopa Association of Governments (MAG) as supplemented by
the City of Phoenix as follows:

Section 321, Asphalt Concrete Pavement.

Section 322, Asphalt Concrete Overlay.

Section 330, Asphalt Chip Seal.

Section 332, Asphalt Emulsion Slurry Seal Coat.

Section 334, Preservative Seal.

Section 702, Base Materials.

Section 710, Asphalt Concrete.

Section 712, Liquid Asphalt.

Section 713, Emulsified Asphalt.

Section 718, Preservative Seal.

2. If there is a conf11ct between the MAG Standard Specifications
as supplemented by the City of Phoenix and these Specifications,
the provisions of these Specifications shall govern.

Q.= TTQ-Hho Ao o

C. Reference Standards: Comply with the applicable provisions and
recommendations of the following, unless otherwise shown or
specified.

1. ASTM C 117, Standard Method of Test For Materials Finer than No.
200 Sieve in Mineral Aggregates By Washing.

2. ASTM C 136, Sieve or Screen Analysis of Fine And Coarse
Aggregates.

3. ASTM D 698, Moisture-Density Relations of Soils, Using 5.5 1b
(2.5 kg) Rammer and 12-in. (304.8 mm) Drop.

1.3 SUBMITTALS

A. Design Information: Submit the following design information and

certificates:
1. Design Mix: The design mix for the plant hot mix surface course
based upon the aggregate to be furnished, shall be determined by
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PART 2 -

a testing laboratory provided by the CONTRACTOR and submitted to
the ENGINEER and the OWNER for approval. The design mix data
submitted shall include the percentage of asphalt cement to be
used per unit weight of dry aggregate. The design mix, upon
acceptance by the ENGINEER, shall be the basis for the field mix
to be used in asphalt pavement construction.

Materials certificates certifying compliance with
Specifications.

Test Reports.

PRODUCTS

2.1 MATERIALS

A. Aggregate Base: Aggregate base material shall consist of crushed
aggregate conforming to Section 702 of the MAG Specifications, with

and

'
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the following gradation:

Percent Passing
Sieve Size (U.S. Std.) (By Weight)

1-1/8-inch 100

#4 38-65

#8 25-60

#30 10-40

#200 3-12

B. Select Material: Select fill shall be a processed natural material
conforming to Section 702 of the MAG Specifications. The material
shall be Type C-3/4 and well graded when tested in accordance with
ASTM C 136 and C 117.

C. Bituminous Prime Coat: Prime coat material shall be a rapid
curing paving asphalt conforming to Section 712 of the MAG
Specifications.

D. Surface Course: Surface course material shall be a hot mix
asphalt concrete, consisting of a mixture of mineral aggregate

paving asphalt conforming to Section 710 of the MAG

Specifications. Gradation of the aggregate shall comply with
Type C-3/4 of Table 710.
The job mix formula shall be as follows:

SIEVE SIZE PERCENT PASSING JOB MIX TOLERANCE
1" 100 -
3/4" 93 +7%
1/2" 83 +7%
3/8" 73 +7%
#4 57 +7%
#8 43 +5%
#30 23 +5%
200 5 +2%
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Fay

Percent Asphalt Cement: 5.8 + 0.4%
Asphalt Cement: Ar-4000 or AC-20

Temperature: Mixing and Placing: 280° F + 250 F

Type II Portland Cement or equal, will be added by dry weight of
the mineral aggregate, 1.5%.

Tack Coat: The tack coat shall be per MAG Section 329 unless
directed otherwise by the ENGINEER.

Preservative Seal: The preservative seal shall be per MAG Section
334 unless directed otherwise by the ENGINEER.

MATERIALS TESTING

A1l base course materials shall be tested and approved prior to
delivery to the site. Samples of materials proposed for use as
surface and base course material shall be submitted to the ENGINEER
and the testing Tlaboratory. Samples of the materials shall be
submitted at least ten (10) days in advance of its anticipated use.

No surface or base course material shall be placed without the
ENGINEER’S approval of the samples and the mix design.

PART 3 - EXECUTION

3.1

SUBGRADE PREPARATION

A.

Preparation of the subgrade including compaction shall be completed

for the full width of the roadway or parking area.

1. In each case, the top 12 inches of the subgrade beneath the
aggregate base course shall be compacted to at least 95 percent
of the maximum density obtained in the Taboratory in accordance
with the test procedure presented in ASTM D 698, Method A. In
addition, the stability of the subgrade shall be such that when
materials for construction above the subgrade are deposited on
the subgrade no rutting or displacement of the subgrade will
occur.

The finished surface of the subgrade, after compaction, shall be
smooth and not vary more than 3/4-inch when tested with a 10-foot
straightedge, nor vary more than 3/4-inch from true grade as
established by grade stakes or forms.

No materials shall be placed on subgrades which are muddy or have
water thereon.
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3.2

CONSTRUCTION OF ROADWAYS

A.

B.

General:

1. The pavement for bituminous-surfaced roads and parking areas
shall consist of a 3-inch (unless otherwise shown or specified)
surface course composed of aggregates and bituminous material
mixed hot in a central plant, constructed on an aggregate base
course prime coated with a rapid curing paving asphalt.

2. The roadways shall be constructed to the Tlines, grades, and
typical sections shown on the Drawings.

Base Course:

1. The base course for bituminous-surfaced roads and parking areas
shall consist of a 6 inch compacted base course, unless otherwise
shown or specified. The upper 3 inches of the base course shall
be Aggregate Base Material conforming to the requirements of
Paragraph 2.1.A. The lower 3 inches shall be either Aggregate
Base or Select Material as specified in Paragraph 2.1.B. The
base course material shall be spread in two layers such that when
compacted with a 10-ton roller, the finished thickness shall be
6 inches. Variation in profile shall not exceed 3/8 inch in 10
feet.

2. Stabilized roads shall consist of a base course of 6-inch
compacted Aggregate Base Material. The material shall be spread
in two layers such that when compacted with a 10-ton roller, the
finished thickness shall be 6 inches. Variation in profile shall
not exceed 3/8 inch in 10 feet.

3. Select Material shall be placed at a moisture content that falls
in the range of laboratory optimum moisture content within plus
or minus one percent.

4. Compaction of the Select Material and Aggregate Base Material
shall be not less than 100 percent of the maximum density
obtained in the laboratory in accordance with the test procedure
presented in ASTM D 698, Method A.

Tack Coat (Bituminous-Surfaced Areas Only):

1. The tack coat shall be applied to clean, slightly damp or dry
aggregate base course with a pressure distributor of approved
design at an application rate of 0.1 gal./sq./yd.

Prime Coat:

1. The prime coat shall be per MAG Standard Specifications Section
315. Prime coat shall be applied at a rate of 0.3 to 0.4 gallons
per square yard.

Surface Course:

1. Surface course shall be constructed in accordance with MAG
Standard Specification Sections 321 and 710.

2. The surface course mixture shall be transported to the site of
paving and placed as soon as possible after mixing.

3. The placement of the surface course shall be completed over the
full width of the section under construction on each day’s run.
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4. The mixture shall be Tlaid on the prepared surface with an
approved finishing machine which has an edging attachment and
which will lay the wearing course true and Tevel to the required
profile. Variations from this profile shall not exceed 1/4 inch
in 10 feet after rolling. The mixture shall be spread at such
thickness as to produce a 3-inch thick course (unless otherwise
shown or specified) when well compacted with a suitable roller
until 92 percent of theoretical maximum density is obtained.

Preservative Seal: Preservative Seal shall be per MAG Standard
Specification Sections 334 and 718.

Construction Joints:

1. Construction joints shall be made in such a manner as to ensure
a neat junction, thorough compaction and bond throughout.

2. A transverse joint extending over the full width of the strip
being laid and at right angles to its centerline shall be
constructed at the end of each day’s work and at any other times
when the operations of placing the hot mixture are suspended for
a period of time which will permit the mixture to chill. The
forward end of a freshly laid strip shall be thoroughly compacted
by rolling before the mixture has become chilled. When work is
resumed, the end shall be cut vertically for the full depth of

Joining of Pavements: When new pavement is to join existing or
previously laid pavement, the existing pavement shall be neatly and
carefully edged to allow for overlapping and feathering of the new
surface course material. A tack coat of bituminous prime coat
material shall be placed at the interface of new and existing

1. The pavement shall not be opened to traffic until directed by the
ENGINEER. Construction traffic on the pavement shall be held to
a minimum and shall be acceptable to the ENGINEER.

1. Pavement overlay shall be as specified herein. Pavement to
receive overlay shall be as shown.

2. Pavement overlay shall meet the requirements of MAG Section 322,
Asphalt Concrete Overlay.

1. Tack coat and asphalt concrete mix shall be per MAG Sections 321

the Tlayer.
H.
material.
I. Curing:
3.3 PAVEMENT OVERLAY
A. General:
B. Materials:
and 710.
C. Asphalt Concrete:

1. Asphalt concrete pavement overlay shall be l-inch in thickness
and conform to MAG Type E-3/8.

2. Pavement to receive overlay shall be prepared and cleaned in
accordance with MAG standards.
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3. Existing curbed pavement to receive overlay shall be milled as
follows:

a. Remove, by milling, existing pavement to a depth of 1-inch at
curb and uniformly slope to a depth of 0-inches at center
line or crown of existing pavement.

4. Overlay placement shall be per MAG Section 322.

3.4 ASPHALT CHIP SEAL

A.

General:

1. Asphalt chip seal shall be as specified herein and in accordance
with MAG Section 330. Pavement to be chip sealed shall be as
shown.

Materials:
1. Asphalt chip seal materials shall be per MAG Sections 330, 711,
712, 713, and 716.

Application:
1. Surface preparation, application, and construction shall be per
MAG Section 330.

SEAL COAT

Asphalt Emulsion Slurry Seal Coat shall be as per MAG Section 332.
PATCHING

As directed by the ENGINEER, remove and replace all defective areas.
Cut-out such areas and fill with fresh asphalt concrete. Compact to
the required density.

PAVEMENT REMOVAL AND REPLACEMENT

Replacement of street, driveway, alley entrance, and other type
pavements shall be of the same material as the existing pavement,
constructed in accordance with the applicable requirements indicated
on the Drawings and specified in the Specifications.

Asphalt pavement replacement shall be of the same thickness as the
adjacent pavement and shall match as nearly as possible the adjacent
pavement in texture, unless otherwise indicated on the Drawings.

Existing asphalt pavements to be removed for trenches or other
underground construction or repair, unless otherwise noted or shown
on the Drawings, shall be cut by a wheel cutter, clay spade, or other
device capable of making a neat, reasonably straight and smooth cut
without damaging adjacent pavement that is not to be removed. The
cutting device operation shall be subject to the approval of the
ENGINEER.
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The existing pavement shall be cut and trimmed after placement of
required ABC and just prior to placement of asphalt concrete for
pavement replacement, and the trimmed edges shall be painted with a
light coating of asphalt cement or emulsified asphalt immediately
prior to constructing the new abutting asphalt pavements. No extra
payment will be provided for these items, and all costs incurred in
performing this work shall be incidental to pipe laying or pavement
replacement.

Asphalt pavement replacement shall conform to the contour of the
original pavement. A 10-foot straightedge shall be laid parallel to
the center line of the trench when the trench is running parallel to
the street, and across the pavement replacement when the trench
crosses the street at an angle. Any deviation in the cut pavement
replacement and the old pavement greater than 1/4-inch in 10 feed
(10-foot straightedge) shall be removed and corrected.

Existing asphalt pavement shown to be demolished, removed, or
pulverized on the Drawings shall be pulverized with a 3-inch depth
of pavement base course. Pulverized material shall meet the
gradation and plastic index vrequirements of MAG Standard
Specification Section 702, Aggregate Base Course (ABC) Material.
Pulverized material shall be used on-site as select fill or backfill
material. Pulverized material shall meet the requirements of select
fill and backfill, as specified in Section 02233.

TRAFFIC LINE PAINT

Traffic 1ines shall be painted on pavement surfaces where specified
and shown on Drawings. Surfaces are to be free of contaminants that
may interfere with adhesion. Thinning and coverage shall be as
recommended by the manufacturer, but coverage shall not exceed 400
square feet per gallon. Traffic lines shall be a uniform 4-inch
width with the edges straight and even. Traffic shall be restricted
from the area until the paint has dried.

Traffic line paint shall be a yellow chlorinated rubber traffic paint
with glass beads - 39506 by Glidden, Vin-L-Stripe traffic paint W-801
by Dunn-Edwards, or equal.

CLEANING AND PROTECTION

Cleaning: After completion of paving operations, clean surfaces of
excess or spilled bituminous materials and all foreign matter.

Protect newly finished pavement until it has become properly hardened
by cooling.

+ + END OF SECTION + +
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SECTION 02529
CONCRETE CURBS, GUTTERS AND SIDEWALKS

PART 1 - GENERAL

1.1 DESCRIPTION

A. Scope:

1. CONTRACTOR shall furnish all Tabor, materials, equip-
ment and incidentals required to provide concrete
curbs, gutters and sidewalks as shown and specified.

2. The thickness and extent of curb, gutter and sidewalk
are shown on the Drawings.

B. Related Work Specified Elsewhere:

Section 02233, Excavation and Backfill.
Section 02225, Crushed Stone and Gravel.
Section 03251, Concrete Joints.

Section 03200, Concrete Reinforcement.
Section 03300, Cast-In-Place Concrete.

gL WM -

1.2 QUALITY ASSURANCE

A. Standard Specifications and Details:

1. CONTRACTOR shall conform to all applicable requirements
of Section 340 of the Uniform Standard Specifications
for Public Works Construction by the Maricopa Associa-
tion of Governments (MAG) as supplemented by the City
of Phoenix. If there is a conflict between MAG Stan-
dard Specifications as supplemented by the City of
Phoenix and these Specifications, the provision of
these Specifications shall govern.

B. Reference Standards: Comply with applicable provisions and
recommendations of the following, except as otherwise shown or

specified.
1. ASTM D 1190, Concrete Joint Sealer, Hot Poured Elastic
Type.

C. Installer’s Qualifications: Minimum of two (2) years install-
ing curbs, gutters and sidewalks.

1.3 SUBMITTALS

A. Samples: Submit for approval sample, manufacturer’s product
data, test reports and material certifications as required in
referenced Sections for concrete Work.

B. Certificates: Manufacturer’s certifications that sealer meets
Specification requirements.
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PART 2 - PRODUCTS
2.1 MATERIALS

A. Reinforcing Bars and Welded Wire Fabric: Deformed steel bars
and smooth wire fabric shall comply with requirements of
Section 03200, Concrete Reinforcement.

1. Furnish wire fabric in flat sheets, not rolls.

B. Concrete Materials: Comply with requirements of applicable
sections of Division 3 - Concrete Work Sections for formwork,
concrete materials, admixtures, bonding materials, curing
materials and others as required.

C. Expansion Joint Material: Comply with requirements of Section
03251, Concrete Joints, for preformed expansion joint fillers.

2.2 CONCRETE MIX, DESIGN AND TESTING

A. Comply with requirements of applicable provision of Section
03300, Cast-In-Place Concrete, for concrete mix design,
sampling and testing, and quality control.

B. Design the mix to produce concrete having properties of

compressive strength, sTump range and air content as specified
in Section 03300.

PART 3 - EXECUTION

3.1 INSPECTION

A. Verify that earthwork is completed to correct line and grade.

B. Check that subgrade is smooth, compacted, and free of frost and
excessive moisture.

C. Do not commence work until conditions are satisfactory, and
approved by ENGINEER.

3.2 POROUS FILL

A. Porous Fill Under Sidewalk: Furnish fill consisting of crushed
stone, gravel, sand, or other approved material. Properly wet
and compact fill to the thickness shown.

3.3 FORM CONSTRUCTION

A. Set forms to Tine and grade. Install forms over full length
of curb, gutter and sidewalk.
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REINFORCEMENT

Locate, place, and support reinforcement as specified in
Section 03200, unless otherwise shown. Size of reinforcement
shall be as shown; if not shown, use welded wire fabric
6x6xW1.4 each way.

CONCRETE PLACEMENT

General: Comply with the requirements of Section 03300 for
mixing and placing concrete, and as specified.

Place concrete for curbs and gutters using methods which
prevent segregation of the mix. Consolidate concrete along the
face of forms with an internal vibrator.

For sidewalks, place concrete in one course, monolithic
construction, for the full width and depth of walks.

Machine Formed: Automatic curb, gutter and sidewalk machine
may be used for forming, at CONTRACTOR’S option. Concrete
shall have properties as specified in Section 03300, except
that maximum slump shall be 2-1/2 inches and air content shall
be two percent of design. Machine forming shall produce curbs,
gutters and sidewalks to the required cross-section, lines,
grades, finish and jointing, as specified for conventionally
formed concrete. If results are not acceptable, remove and
replace at CONTRACTOR’S expense.

" JOINTS
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General: Construct expansion, contraction, and construction
joints with faces perpendicular to surface of the curb, gutter
and sidewalk. Construct transverse joints at right angles to
the Work centerline and as shown.

Contraction Joints: Provide these joints at 10 feet on centers
for curbs and gutters and 10 feet on centers for sidewalks.

Construction Joints: Place joints at locations where place-
ment operations are stopped for a period of more than 1/2-hour,
except where such pours terminate at expansion joints.

Expansion Joints: Provide 1/2 inch expansion joint filler
where Work abuts structures; at returns; and at 100 foot
spacing for straight runs. If curb, gutter, and sidewalk are
not poured monolithically, provide expansion joints where each
abuts the other.

1. Place tope of expansion joint material not less than
1/2 inch or more than 1-inch below concrete surface.
Apply joint sealer on top of expansion joint material
flush with concrete surface, and in accordance with
manufacturer’s instructions.
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CONCRETE FINISHING

Smooth the exposed surface by screeding and floating.

Work edges of gutter and sidewalks, back top edge of curb and
transverse joints and round to 1/4-inch radius.

Complete surface finishing by drawing a fine-hair broom across
surface, perpendicular to line of traffic.

3.8 CURING

Protect and cure finished concrete curbs, gutters and side-
walks, complying with applicable requirements of Section 03300.

REPAIR AND CLEANING
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Repair or replace broken or defective curbs, gutters and
sidewalk as directed by the ENGINEER.

Sweep Work and wash free of stains, discolorations, dirt and
other foreign material.

+ + END OF SECTION + +
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SECTION 02601
MANHOLES

PART 1 - GENERAL

1.1 DESCRIPTION
A. Scope: CONTRACTOR shall furnish all Tabor, materials, equipment and
incidentals necessary to provide all precast, cast-in-place, masonry
manholes shown, specified and otherwise required to complete the

Work.

B. General:

1. Structures shall conform in shape, size, dimensions, material,
and other respects to the details shown or as ordered by the
ENGINEER.

2. Cast-iron frames, grates and covers shall be the standard frame
and grate or cover unless otherwise shown and shall be as speci-
fied in Section 05540.

3. Concrete shall be Class A except where otherwise specified and
shall conform to the requirements specified under Section 03300.

4. Inverts shall conform accurately to the size and elevation of the
adjoining pipes. Side inverts shall be curved and main inverts,
where direction changes, shall be laid out in smooth curves of
the Tongest possible radius which is tangent to the centerlines
of adjoining pipelines.

C. Related Work Specified Elsewhere:

1. Section 02233, Excavation and Backfill.

2. Section 03300, Cast-In-Place Concrete.

3. Section 05504, Miscellaneous Metal Fabrications and Wood Baffles.

4. Section 05540, Castings.

5. Division 15, Sections on Piping.

1.2 QUALITY ASSURANCE
A. Reference Standards:

1. ASTM C 32, Sewer and Manhole Brick (made from Clay or Shale).

2. ASTM C 139, Concrete Masonry Units for Construction of Catch
Basins and Manholes.

3. ASTM C 140, Sampling and Testing Concrete Masonry Units.

4. ASTM C 207, Hydrated Lime for Masonry Purposes.

5. ASTM C 478, Precast Reinforced Concrete Manhole Sections.

1.3 SUBMITTALS
A. Samples: Submit for approval samples of brick and all accessories
required for the manholes.
B. Shop Drawings: Submit for approval Shop Drawings of design and
construction details of all precast concrete.
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PART 2 - PRODUCTS

2.1

PRECAST CONCRETE MANHOLES

A.

Precast manholes shall conform to the details shown. Manhole bases
may be precast unless cast-in-place is required by the Drawings.

Except where otherwise specified manhole sections shall conform to
ASTM C 478.

Precast manhole bases shall be of approved design and of sufficient
strength to withstand the Toads to be imposed upon them. An approved
joint shall be provided to receive the pipe sections forming the
barrel.

Mark date of manufacture and name or trademark of manufacturer on
inside of barrel.

Unless a larger size is required by the Drawings, the barrel of
precast manholes shall be constructed of 48-inch diameter standard
reinforced concrete manhole sections. The barrel shall be con-
structed of various lengths of pipe in combination to provide the
correct height with the fewest joints. Wall sections shall not be
less than 5 inches thick.

Joints shall be as approved by ENGINEER. The joint sealing compound
shall be Quik-seal, a preformed cold-applied ready-to-use plastic
joint sealing compound supplied by Quikset Utility Vaults; Ram-Neck
by K. T. Snyder Company; or equal. All joints shall be sealed
watertight.

A precast or cast-in-place slab or precast eccentric cone, as shown
or approved, shall be provided at the top of the manhole barrel to
receive the access hatches or cast iron frame and cover. The slab
or cone shall be of acceptable design and of sufficient strength to
safely support an H-20 loading. Concrete slabs shall be not less
than 6 inches thick.

; MISCELLANEOUS METALS

2.2

Metal frames, covers, steps, toe pockets and similar required items
shall be provided as shown and in accordance with Section 05504.

PART 3 - EXECUTION

3.1

LAYING MASONRY

A.

Brick shall be satisfactorily wet when being laid and each brick
shall be laid in mortar so as to form full bed, end and side joints
in one operation. The joints shall not be wider than 3/8-inch,
except when the bricks are Taid radially, in which case the narrowest
part of the joint shall not exceed 1/4-inch.
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3.2

For concrete block, the vertical keyways shall be completely filled
with mortar.

Each grading ring shall be Taid in a full bed of mortar and shall be
thoroughly bonded.

PLASTERING

3.3

The outside of grading rings shall be neatly plastered with 1/2-inch
of cement mortar as the Work progresses.

MANHOLE BASES

3.4

Cast-in-place bases shall be placed on suitable foundations after the
pipes are laid. They shall be cast monolithically to at least 12
inches above the top of the highest pipe entering the manhole, except
where a drop connection is to be installed. Base walls and bottom
shall be at least of the thickness shown and reinforced to withstand
the loads to be expected. Concrete for cast-in-place bases shall be
Type "A". Special care shall be taken in placing the concrete around
the bottom of the pipes to obtain a waterproof structure. An
approved bell shall be cast in the base to receive the pipe sections
forming the barrel.

Precast bases shall be set on a concrete or crushed stone foundation
as shown. Precast bases shall be set at the proper grade and care-
fully leveled and aligned.

PRECAST MANHOLE SECTIONS

8:5

Set sections vertical with sections in true alignment.

Install sections, joints and gaskets in accordance with manufacturers
recommendations.

Lifting holes shall be sealed tight with a solid rubber plug driven
into hole and the remaining void filled with 1 to 2 cement-sand
mortar.

MANHOLE FRAMES AND COVERS

The elevations at which manhole frames and covers shall be set shall
conform to the requirements indicated on the Drawings. Where the
cover is in existing pavement or in the traveled way of the existing
road shoulder, the cover shall be placed flush with the existing
surface. Where the structure is outside the Timits of the traveled
shoulder but not in the roadside ditch, the structure shall be placed
1/10-foot or more above the existing ground surface. Where the
manhole cover falls in the existing roadside ditch or right of way,
the manhole cover shall be placed approximately 1-1/2 feet above the
existing ground surface. Manhole frames shall be set at the required
grade and shall be securely attached to the top precast manhole shaft
unit. After the frames are securely set in the place provided
herein, covers shall be installed and all necessary cleaning and
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