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FOREWORD

Publication of these Uniform Standard Specifications for Public Works Construction Off-site
Improvements, Clark County Area, Nevada, is the third edition of this important document and will
supersede the 1986 edition. All revisions to these specifications approved by the Regional
Transportation Commission through December 2003 have been included in this publication.

This edition modified io fii local conditions and problems follows the format of the Nevada Department
of Transportation Specifications for Road and Bridge construction. It is felt this similarity of general
makeup will be an aid to all those using both specifications.

Special provisions and drawings will be provided, when necessary, to supplement or modify these
standard specifications.

The Uniform Standard Specifications for Public Works Construction may be revised by issuance of
revisions or supplements to correct errors and omissions found in these specifications and to reflect
advanced thinking and the changing technology of the construction industry. Each revision or supplement
will supersede any previous supplement by inclusion of all pertinent portions. Upon approval by the
Regional Transportation Commission, revisions will be posted to the RTC website,
www.rtcsouthernnevada.com, on the first day of the month following the meeting.

To implement this end, a Specifications Committee has been established as a permanent organization to
continually study and recommend changes to the standard specifications. Interested parties may address
suggested changed and questions to the Uniform Standard Specifications Committee c/o Regional
Transportation Commission, 600 South Grand Central Parkway, Suite 350, Las Vegas, Nevada 89106-
4512.

The following participating entities of the Clark County, Nevada area have adopted these specifications,
as revised, by Resolution or Council or Board Action of the governing bodies as follows:

CLARK COUNTY

Adopted by Resolution . . . ... July 20, 1993
CITY OF LAS VEGAS

Adopted by Resolution R32-93 . . .. .. .. L June 16, 1993
CITY OF NORTH LAS VEGAS

Adopted by Resolution No. 1685 .. .. ... ... ... ... .. .. ... .. ... .. June 16, 1993
CITY OF HENDERSON

Adopted by Ordinance No. 549 . . ... ... .. .. ... .. L. August 20, 1984

Revisions Adopted By Council Action (3rd Editton) ... ... ... . ............ June 15, 1993
CITY OF BOULDER CITY

Adopted by Resolution No. 2379 .. . ... ... ... March 22, 1994
CITY OF MESQUITE

Adopted by Resolution No. 26 . .. .. .. ... . . ... January &, 1987

Revisions Adopted By Council Action (3rd Edition) .. .. .. .. .. .. ... ... .. June 10, 1993

REGIONAL TRANSPORTATION COMMISSION
Adopted by Resolution No. 7 ... ... ... .. L June 14, 1984
Revisions Adopted By Commission Action .. . ... . ... .. ... ... ... . ... Various Dates
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WAGES, HOURS, AND CONDITIONS OF EMPLOYMENT 110

(c) The provisions of this Section shall be made known to all private contractors performing such excavation
or work for any agency of the State or its political subdivisions.

{d) The contractor shall also, immediately, report any historic, pre-historic or paleoenvironmental evidence
found on the site to the owner or owner's representative.
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SECTION 111

BLANK

This section reserved for future use.
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REMOVAL OF STRUCTURES AND OBSTRUCTIONS 202

Payment will be made under:

PAY ITEM . PAY UNIT
Removal of Structures and Obstructions . . . ... . . .. e Lump Sum
Removalof .. ... ... . . . . ... Each, Linear Feet (Meters), Stations (30 Meters),

Miles (Kilometers), Square Yards (Square Meters)
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SECTION 203

EXCAVATION AND EMBANKMENT

DESCRIPTION

203.01.01 GENERAL: This work shall consist of grading and excavating the roadway, excavating borrow
pits, removing slide material, and excavating ditches and stream channels and satisfactorily disposing of all
excavated material and all work necessary for the construction and completion of cuts, embankments,
slopes, ditches, dikes, stream channels, approaches, parking areas, intersecting driveways and highways,
and subsidiary work. Exceptions are slope rounding, structure excavation, or other separately designated
pay items of work which are made a part of the contract. All work shall be in conformity with the
alignment, grades, and cross sections shown on the plans or established by the Engineer. Testing
requirements for this section are contained in Subsection 203.06.01, “Testing.”

203.0L.02 GRADE TOLERANCE: Immediately prior to placing subsequent layers of material thereon,
the grading plane shall conform to one of the following:

(1) The subgrade shall not vary more than 0.10 foot (30 millimeters) above or below the grade
established by the Engineer or Contractor. A

(2) The final subgrade layer prior to application of the structural base shall not vary more than 0.05 foot
(15 millimeters) above or below the grade.

MATERIALS

203.02.01 ROADWAY EXCAVATION: Roadway excavation shall consist of all excavation involved in
grading and constructing the roadway and appurtenances, irrespective of the nature or type of material
encountered; except excavation designated as structure excavation, drainage excavation, channel, and
borrow excavation when these items are provided as items of work under the contract. Dividing the project
into construction stages shall not be construed as separate material classifications.

203.02.02 DRAINAGE EXCAVATION: Drainage excavation shall include all excavation in the
construction of open ditches less than twelve (12) feet (3.7 meters) in bottom width, excepting ditches that
are part of the roadway prism as shown in the plans. The nature or type of material encountered shall have
no bearing on the classification of material.

203.02.03 CHANNEL EXCAVATION: Channel excavation shall include all excavation in the
construction of open ditches or stream channels with a bottom width of twelve (12) feet (3.7 meters) or more
with the exception of ditches that are part of the roadway prism as shown in the plans. The nature or type of
material encountered shall have no bearing on the classification of material.

203.02.04 BORROW: Borrow shall consist of approved materijal excavated and used in the construction of
fills, or for other construction purposes. Borrow shall be material which is excavated from sources specified
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in the Special Provisions or designated by the Engineer. The source of material to be excavated shall be
approved in advance by the Engineer. Borrow shall be excavated to the lines and grades established by the
Engineer.

The Contractor shall notify the Engineer sufficiently in advance of opening any borrow site so that
adequate time will be allowed for testing the material and establishing cross section elevations and
measurements of the ground surface. The widening of roadway cuts shall be considered as roadway
excavation and not as borrow, unless otherwise specified. Borrow excavation will not be classified
according to type or character of material encountered in the borrow area unless otherwise required in the

Special Provisions.

203.02.05 SELECTED BORROW: Selected borrow shall consist of approved material required for the
construction of embankments within the required limits shown on the plans or directed by the Engineer, and
shall be obtained from approved sources.

Selected borrow shall conform to the requirements set forth in the Special Provisions.

CONSTRUCTION

203.03.01 ROADWAY: Al excavation shall be made true to lines and grades staked by the Engineer and
shall be so conducted as to avoid removing or loosening any material outside the required slopes. If any
material is so disturbed, it shall be replaced and thoroughly compacted to the required cross section, unless
such replacement is impractical as determined by the Engineer.

The work done under this section shall begin at some definite point or points on the project subject to
the approval of the Engineer, and the work shall progress toward completion in an orderly manner. The
roadway shall be graded to full cross section width before placing base or surfacing of any type, unless
otherwise specified.

Intersecting roads, service highways, ramps, approaches, and driveways shall be graded as shown on the
plans or established by the Engineer.

All suitable material removed from the excavation shall be used as far as practicable in the formation of
embankments, subgrade, shoulders, slopes, dikes, and backfill for structures, unless otherwise indicated on
the plans or disposed of in a manner satisfactory to the Engineer. Excavated material shall not be wasted

without permission.

203.03.02 UNSUITABLE MATERIAL: Unsuitable material shall be defined as soil or organic matter not
suitable for foundation material regardless of moisture content. Material that is unsuitable for planned use,
including material below the natural ground surface in embankment areas, shall be excavated and disposed
of in a manner approved by the Engineer or as specified in the contract documents.

When unsuitable material is removed and disposed of, the resulting space shall be filled with material
suitable for the planned use. Such suitable material shall be placed and compacted in layers as hereinafter
specified under embankment.

Disposal of material outside the right-of-way shall be in accordance with Subsection 107.14, "Disposal
of Material Qutside Project Right-of-Way.”

203.03.03 BLASTING: Any material outside the authorized cross section on the backslopes which may be
shattered or loosened because of blasting shall be removed by the Contractor at his expense. Shattered or
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loosened material below the bottom limits of required excavation shall be uniformly distributed and
compacted or otherwise disposed of in a manner satisfactory to the Engineer. The Contractor shall
discontinue any method of blasting which leads to overshooting or is dangerous to the public or destructive
to property or to natural features.

The use of coyote holes in blasting is prohibited. Attention is directed to Subsection 107.10,

"Explosives.”

203.03.04 ROCK CUTS: In excavating side hill rock cuts and rock cliffs, the Contractor shall exercise
care and use precautionary methods so as not to break down, loosen, or otherwise damage supporting rock
below the bottom limits of required excavation. In general, such cuts shall be worked from the top of lifts
of such height that will not damage the bench of rock below the bottom limits of required excavation. The
Contractor shall be responsible for the methods used, and for any damage to the roadbed resulting from his
operations.

The slope of all rock cuts shall be scaled and dressed to a safe, stable condition by removing all loose
spalls and rock not firmly keyed to the rock slope. Overhanging rock shall be removed when, in the opinion
of the Enginger, it may be a hazard to public use of the roadway.

In solid rock excavation, slopes shall be constructed to the approximate neat lines staked by the
Engineer. No rock shall project or overhang more than twelve (12) inches (300 millimeters) from the true

siope.

203.03.05 OVERBREAK: Overbreak is that portion of material excavated, displaced or loosened outside
and beyond the slopes or grade as staked or re-established, regardless of whether any such overbreak is due
to blasting, the inherent character of any formation encountered, or to any other cause. Slides and slipouts
as defined in Subsection 203.03.10, "Slides and Slipouts,” and that portion of rock subgrade as hereinafter
set forth, shall not be considered overbreak. All side slope overbreak as so defined shall be removed by the
Contractor and shall be disposed of in the same manner as provided for the surplus under the heading of
"Surplus Material," but at his own expense and without any allowance for overhaul.

Rock removed to 2 maximum depth of six (6) inches (150 millimeters) below subgrade will be measured
for payment as described in Subsection 203.04.01(b), "Overbreak."

203.03.06 SLOPES: All excavation and embankment slopes, except in solid rock, shall be trimmed to the
lines staked by the Engineer. The degree of smoothness shall be that normally obtained by hand shovel

operations, or blade grader operations.

203.03.07 WIDENING CUTS: If the Engineer directs the Contractor to excavate beyond the limits of the
typical cross section originally proposed and within the limits of the right-of-way, the Contractor shall do so
and compensation therefore will be as set forth in Subsection 203.04.01(c), "Widening Cuts."

203.03.08 SURPLUS MATERIJAL: Unless otherwise specified in the contract documents, surplus
excavated material shall be used to widen embankments uniformly, or to flatten slopes, or at other locations,
all in a manner satisfactory to the Engineer. No surplus material shall be disposed of above the grade of the
adjacent roadbed nor shall the Contractor waste any material unless approved in writing by the Engineer.

If the quantity of surplus material is specified in the contract documents, such quantity shall be
considered approximate only. The Contractor shall satisfy himself that there is sufficient material available
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for the completion of the embankments within the areas involved before disposing of any indicated surplus
material inside or outside the right-of-way. Any shortage of material caused by premature disposal of the
indicated surplus material by the Contractor shall be replaced by him and no compensation will be allowed
the Contractor for such replacement.

203.03.09 SELECTED MATERIAL: When specified in the contract documents, or when selected by the
Engineer, suitable selected material encountered in excavating or widening the roadway prism or any other
excavation within the highway right-of-way, or in the excavation or borrow, shall be used for finishing the
top portion of the subgrade.

Selected material shall be defined as material which is excavated from one or more of the above sources
and which is used for selective purposes.

When practicable, selected material shall be hauled directly from excavation to its final position on the
roadbed and compacted in place, and such work shall be paid for at the contract unit price for the excavation
item involved. Attention is directed to Subsection 104.05, "Rights in and Use of Materials Found on the
Work."

When the transporting of selected material directly from excavation to its final position on the roadway
is impractical, the selected material shall be left in place until it can be placed in final position and no
additional compensation will be made because of the delayed excavation. If, however, the conditions are
such that the undisturbed selected material will hamper ordinary grading operations or cause unnecessary
movements of equipment, the Engineer may order in writing the removal of sufficient selected materials and
the stockpiling thereof to enable practical hauling operations. If the excavation and stockpiling of selected
material is specified in the contract documents or is ordered by the Engineer, the excavation shall be from,
and the stockpiling at, locations designated by the Engineer. The selected material shall be removed from
the stockpile and placed in final position on the roadbed when approved by the Engineer.

Measurement for payment of selected material stockpiled as above provided will be in accordance with
Subsection 203.04 .01(d), "Selected Material.”

203.03.10 SLIDES AND SLIPOUTS: Material outside the planned roadway or ditch slopes which is
unstable and constitutes potential slides in the opinion of the Engineer, material from slides which has come
into the roadway or ditch, and material which has slipped out of new or old embankments shall be excavated
and removed. The material shall be excavated to designated lines or slopes either by benching or in such
manner as approved by the Engineer. Such material shall be used in the construction of the embankments or
disposed of as approved by the Engineer.

The above provisions shall not be so construed as to relieve the Contractor from the duty of maintaining
all slopes true and smooth. Erosion, regardless of amount or extent, caused by the action of the elements
which results in damage to work or materials, shall in no case be considered a slide or slipout.
Measurement for payment will be in accordance with Subsection 203.04.01(f), "Slides and Slipouts."

203.03.11 DRAINAGE: During construction of the roadway, the roadbed shall be maintained in such

condition that it will be well drained at all times.

V-type ditches shall be formed to the cross section and dimensions on the plans by means of suitable
equipment which will deposit all loose material on the downhill side so that the bottom of the finished
ditches shall not be less than two (2} feet six {6) inches (2.5 meters) below the crest of the loose material

piled on the downhill side.
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In going from cut to fill, the roadway ditches shall be so cut as to avoid damage to embankments by
erosion.

The flat-bottom ditches indicated on the plans, or staked by the Engineer, shall be excavated to the
required cross section and grade. Materials so obtained shall be used to construct roadway embankments or
dikes or both, to form a continuous diversion channel as staked by the Engineer.

203.03.12 CHANNELS: To avoid destruction of natural growth during construction of ditches, channels,
or dikes, travel of equipment shall be confined to the construction limits. Where diiches, channels or dikes
are nearly paraliel to the roadway, turn-arounds shall not be located closer than two hundred (200) feet (60
meters) apart. Attention is directed to Subsection 107.12, "Protection and Restoration of Property and
Landscape."

Fine grading of channel bottoms will not be required unless paving is specified.

203.03.13 BORROW: A possible source of borrow material may be indicated in the contract documents.
If the Contractor desires to use borrow materials from sources other than those described in the contract
documents, he shall, at his own expense, acquire the necessary right to take materials and pay all costs
involved. All costs of exploring such alternate sources shall be borne by the Contractor. Use of material
from these sources will not be permitted until approved in writing by the Engineer.

The successful bidder shall, at the time of execution of the contract, execute an "Agreement” for all
borrow deposits obtained under an "Option and Agreement for Sale of Materials" when said "Option" is
contained in the Special Provisions. This agreement shall be executed whether the material is to be used or
not.

In case designated borrow deposits fail to contain the necessary quantity of acceptable material, the
Contractor shall immediately notify the Engineer in writing. The Engineer shall thereupon investigate, and
if his investigation shows that there is not sufficient quantity of acceptable material, he shall designate an
alternate deposit in which to obtain the deficit.

In all borrow pits having undesirable material, including overburden, refuse, organic and deleterious
substances, the material shall be removed and wasted or redistributed, in a manner satisfactory to the
Engineer. All costs incurred therefor shall be considered as incidental and subsidiary to the borrow.

Borrow shall not be obtained until all other excavation items are complete to the extent necessary to
determine the need for borrow.

The Contractor shall notify the Engineer sufficiently in advance of opening any borrow areas so that
cross section elevations and measurements of the ground surface after stripping may be taken, and the
borrow materials can be tested before being used. Sufficient time for testing the borrow shall be allowed.

Borrow deposits shall be excavated to regular lines as staked to permit accurate measurement. The
dimensions of the borrow deposit will be designated and the Contractor shall not excavate below the depth
or outside limits given, except with prior approval. The depth of excavation throughout the area of the
borrow pits shall be as uniform as practicable and the side slopes shall conform to the requirements of
Section 626, "Final Clean Up." Unless otherwise permitted, borrow pits shall be excavated so that they will
drain to the nearest natural outlet.

All materials which are not satisfactory for use for the purposes intended shall be rejected at the pit and
disposed of in a manner satisfactory to the Engineer.

If the Contractor excavates more material than is required, the excess will not be measured for payment.
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All work and materials required to build and maintain borrow haul roads and obliteration of haul roads
in accordance with Section 626, "Final Clean Up" shall be considered subsidiary to the "borrow" item and
no further compensation will be allowed therefor.

203.03.14 FOUNDATION: When embankment is to be placed and compacted on hillsides, or when new
embankment is to be compacted against existing embankments, or when embankment is to be built one half
width at a time, the slopes that are steeper than four to one (4:1), when measured at right angies to the
roadway, shall be continuously benched as the work is brought up in layers. Benching shall be of sufficient
width to permit operations of placing and compacting equipment. Each horizontal cut shall begin at the
intersection of the original ground and the vertical sides of the previous cuts. Material thus cut out shall be
recompacted along with the new embankment material at the Contractor's expense, unless the width of
excavation required by the Engineer exceeds six (6) feet (1.8 meters), in which case the excavated material
excess of six (6) feet (1.8 meters) will be measured and paid for as roadway excavation.

All foundations for embankment shall be cleared and grubbed in accordance with Section 201, "Clearing
and Grubbing."

In designated areas, unsuitable material shall be removed and disposed of as prescribed in Subsection
203.03.02, "Unsuitable Material."”

Where twelve (12) inches (300 millimeters) or less of embankment is placed over existing bituminous
surface, such surface shall be removed and incorporated in the embankment or otherwise disposed of as
approved by the Engineer. Where more than twelve (12) inches (300 millimeters) of embankment is placed
over existing bituminous surface, such surface shall be left undisturbed. Measurement for removal of
existing bituminous material will be as prescribed in Subsection 203.04.01, "Measurement," and paid for as
roadway excavation unless the contract documents specifically called for payment under Section 202,
"Removal of Structures and Obstructions.”

203.03.15 EMBANKMENT MATERJIALS: Embankments shall be constructed with suitable materials,
excavated as prescribed and with any excess materials from other operations which are acceptable and
suitable for use.

All materials used in embankment shall be free from objectionable material such as leaves, grass, roots,
logs, stumps, brush, or other perishable material.

When there is a choice of material, the excavation shall be made so the best material will be placed on
top of the embankment for at least one (1) foot (300 millimeters) in depth. This paragraph shall not be
interpreted as to require the Contractor to stockpile and subsequently rehandle embankment materials except
as provided in Subsection 203.03.09, "Selected Material.”

Material shall not be placed in the embankment when either the material, foundation or the embankment
on which it would be placed is frozen.

Where embankments are to be made of material from rock cuts or other material which is unsuitable for
finishing the roadbed, the upper six (6) inches (150 millimeters) of the roadbed shall be formed of approved

material.

203.03.16 PLACING EMBANKMENT: For embankment or backfill deposited against structures,
attention is directed to Subsection 207.03.02, "Placing and Compacting at Abutments, Piers, Wingwalls, and

Retaining Walls."
Where structure abutments are placed on embankment, the embankment shall be constructed to subgrade
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elevation prior to excavating for the construction of the abutment. Where the abutment is supported on
piles, the embankment shall be constructed to the elevation of the bottom of the footing.

Where a structure is to be covered by a rockfill, it shali be covered with not less than two (2) feet (0.6
meters) of satisfactory soil or granular materials before the rock embankment is placed over the structure.

Embankments shall, except as hereinafter specified, be constructed in layers. The construction of an
embankments shall begin at the lowest point of the fill below the grade or the bottom of ravines. Individual
layers shall be spread evenly to uniform thickness throughout and parallel with the finished grade for the fall
width of the embankment, unless otherwise permitted. The thickness of the layer shall be as necessary to
secure the required compaction with an twelve (12) inch (300 millimeters) maximum thickness after
compaction. Excepted provisions are heretnafter outlined for placing in marsh and placement of rock.
Hauling equipment shall be routed to obtain uniform compaction and chanrelization of haul routes and
rutting of the fill shall be avoided.

When embankments are constructed across wet or swampy ground which will not support the weight of
heavy hauling and spreading equipment, the Contractor will be expected to choose such methods of
embankment construction and to use such hauling and spreading equipment as will least disturb the soft
foundation. When soft foundations are encountered, and when approved by the Engineer, the lower part of
the fill may be constructed by dumping and spreading successive vehicle loads in a uniformly distributed
layer of a thickness not greater than that necessary to support the vehicle while placing subsequent layers,
after which the remainder of the embankment shall be constructed in layers and compacted as specified.

it is not the policy of the Contracting Agency to allow an increase in the planned depth of embankment
material over soft, wet, or swampy ground for the sole purpose of providing support for heavy hauling and
spreading equipment, unless the Contractor proves to the satisfaction of the Engineer that the planned depth
is inadequate to support light hauling vehicles. If it proves necessary for the Contractor to use smaller
hauling vehicles or different methods of embankment construction than he had originally contemplated in
order to comply with the foregoing, such shall not be the basis for a claim for extra compensation against
the Contracting Agency. The unit contract price for the various pay items involved shall be full
compensation for all labor, materials and equipment necessary to perform the work as outlined herein.

Embankment which, in the opinion of the Engineer, contains enough rock larger than four (4) inches (10
centimeters) to make 1t impractical to place and compact in twelve {12) inch (300 millimeter) lifts shall be
considered as "Rock Embankment.” The materials shall be spread in a uniform horizontal layer over the
full width of the embankment. The layer thickness shall not exceed one and one-third (1-1/3) times the
vertical dimension of maximum size material larger than eight (8) inches (200 millimeters). The largest size
rock allowed in the embankment will be three (3) feet (1 meter) measured in vertical direction and rocks
larger than this shall be broken up before being placed in the embankment. Rock to be wasted may exceed
three (3) feet (1 meter) and be disposed of in an inconspictous manner approved by the Engineer.

In rock fills where end dumnping is employed, direct end dumping upon the previously constructed layer
of embankment will not be permitted. Rock shall be dumped on the layer of embankment being constructed
and dozed ahead into place. Care shall be exercised to work the fines and smaller rock into the spaces
between the larger rock. Compaction will be required as provided in Subsection 203.03.18, "Compaction,
Rock Embankment. "

To the extent of project requirements for embankments, all rock from excavation shall be used for
embankment. The Contractor shall plan his grading operation to use rock which may be encountered in
excavation in accordance with the following provisions:

Rock, in general, shall be placed so as to form the base of embankment for the full width of the cross
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section; on the side slope or slopes of a new embankment being placed; on the side slope or slopes of an
embankment already in place requiring widening or where excess rock may be wasted; or on the side slopes
and top of rolled embankment made of embankment materials other than rock.

The Contractor shall not place large rock in embankments where piles will be driven. The Contractor
shall be responsible for penetrating the embankment with specified piles.

When rock and other embankment materials are excavated at approximately the same time, the rock
shall be distributed throughout the fill and not nested in one location.

When there is insufficient material other than rock in the excavation to permit properly compacted
layers, the rock shall be placed for the full cross section width with the larger rocks well distributed and the
void spaces filled with the smaller rocks and fragments.

When shown on the plans or considered necessary by the Engineer, embankments shall be built to such
elevation above required grade to allow for seitlement, or sufficient surcharge shall be placed above the
required elevation of earth grade over deposits of unstable material to secure displacement or settlement.
Surcharge shall be removed only after the fill has reached stability or the required settlement time has been

reached.

203.03.17 COMPACTION, DIRT EMBANKMENT: Optimum moisture content of the various soils will
be determined by the Engineer. At the time of compaction, the moisture content of the various soils shall be

within the following ranges:

Optimum Moisture Content Tolerances
0% - 20% +2% to0 4%
20% - 30% +2% to -5%
31% or more +3% t0 -6%

When necessary, each layer before being compacted, shall be processed as required in order to bring its
moisture content within the prescribed limits. The material shall be wetted by the application of water or
dried as necessary and either process may be carried out either on the embankment or at the source of the
material or otherwise as approved by the Engineer. Full compensation of any work involved in wetting or
drying embankment material to obtain the required moisture content shall be considered as included in the
contract unit price bid for excavating or furnishing the material and no additional compensation will be
allowed therefor.

Hauling and leveling equipment shall be routed and distributed full width over each layer of the fill in
such a manner as to uniformly distribute the compaction afforded thereby. In addition to hauling and
leveling equipment, the Contractor shall provide compaction equipment that is specifically designed and
manufactured for the purpose of compacting dirt embankments. Said compaction equipment shall work
continuously with the grading equipment.

The top 8 inches (200 millimeters) of the base of cuts and natural ground having less than five (5) feet
(1.5 meters) of embankment, measured from the subgrade, and all embankment material, shall be compacted
to not less than ninety (90) percent relative compaction. When natural ground material is encountered that
cannot be compacted to the required density, compaction requirements shall be determined by the Engineer.

All selected borrow and structure backfill placed within the limits of embankment shown on the plans
for approaches to bridges shall be compacted to not less than ninety-five (95) percent relative compaction.

It is to be expected that a loss of density in the upper portion of earth subgrade may occur due to the
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elements, or for lapse of time, or for other reasons. Recompaction to the specified density will be required
prior to placement of any subsequent course and no additional compensation will be ailowed therefor.

203.03.18 COMPACTION, ROCK EMBANKMENT: Field density tests will not be required on rock
embankments. In lieu thereof, the required compaction shall be tested by proof rolling. In this case,
compaction shall be attained and tested by using construction methods and equipment as follows:

(a)

(b)

(©

Methods. The material for the embankment shall be deposited, spread and leveled the full width of
the embankment, and the layer of thickness may be one and one-third (1-1/3) times the vertical
dimension of maximum size material. The maximum size rock shall not exceed three (3) feet (1

meter).

Hauling and leveling equipment shall be routed and distributed over each layer of the fill in such a
manner as to make use of the compaction afforded thereby. Rollers, vibrators, or compactors shall
compact the embankment full width with a minimum of three (3) complete passes for each layer of
embankment. The compacting equipment shall not exceed a speed of five (5) miles (8 kilometers)
per hour and shall work continuously with the grading equipment.

Rolling shall be done in a longitudinal direction along the embankment and shall generally begin at
the outer edges and progress toward the center. The travel paths of traffic and construction
equipment shall be kept dispersed over the entire width of the embankment so as to aid in obtaining
uniform compaction. Weights of equipment used in making embankments over soil having an
excessive moisture content may be limited, if, in the judgment of the Engineer, such limitations are
necessary in order to maintain the fill in a satisfactory condition.

Water shall be applied to the embankment in the amount necessary to obtain the required
compactiorn.

Equipment. Compaction equipment shall be adequately designed to obtain compaction
requirements without adverse shoving, rutting, displacement, or loosening and shall meet the
requirements hereinafter specified. Rollers shall have displayed thereon in permanent legible
characters, the manufacturer's guaranieed net operating weights as distributed on each axle.

The proof roller shall be a pneumatic-tired roller or pneumatic-tired compactor weighing not less
than fifty (50) tons (45 metric tons), and capable of applying to the ground loads of not less than
twenty-five thousand (25,000) pounds (11,300 kilograms) per wheel. All tires shall be of equal size
and diameter and shall be capable of operating at an air pressure of at least ninety (90) pounds per
square inch (620 KPa). They shall be kept uniformly inflated so that the difference in pressure in
any two tires shall never exceed five (5) pounds per square inch (0.35 kilograms per square
centimeter) and means shall be provided by the Contractor for checking the tire pressure on the job
at any time.

Tests. Subsequent layers shall not be placed until the previous layer of the embankment is
compacted to the degree that no further appreciable deflection is evidenced under the action of proof
rolling equipment, as determined by the Engineer.
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Rolling and proof rolling may be deleted on any layer or portion thereof when, in the judgment of
the Engineer, accomplishment 1s physically impractical.

Payment for rolling and proof rolling or for the correction of any subgrade weakness or deficiencies
disclosed by the proof rolling operation shall be considered subsidiary to the price bid for the
"Excavation” item.

203.03.19 MAINTENANCE: Embankment material which may be lost or displaced as a result of natural
settlement of the ground or foundation upon which the embankment is constructed shall be replaced by the
Contractor with acceptable material from excavation or borrow, etc. The quantity of material required will
be paid for at the regular contract price for the type of material used, also overhaul, if applicable, and no
additional compensation will be allowed therefor.

The Contractor shall, at his expense, remove and replace with acceptable material any embankment or
portion thereof which has been constructed with unapproved material as well as remove and replace portions
of the embankment which may become unstable or displaced as the result of carelessness or negligence on

his part.

203.03.20 SUBGRADE TOLERANCE: Subgrade upon which pavement, sidewalk, curb and gutter,
driveways, or other structures are to be directly placed shall not vary more than 1/4 inch (6 millimeters)
below or above the specified grade and cross section. Subgrade upon which sub-base or base material is to
be placed shall meet the tolerances as specified in Subsection 203.01.02, "Grade Tolerance." Variations
within the above specified tolerances shall be compensating so that the average grade and cross section

specified are met.

METHOD OF MEASUREMENT

203.04.01 MEASUREMENT: Unless otherwise specified, excavation will be measured on a volume basis
by cross sectioning the area to be excavated and computing neat lines for an end area. The average end area
method will be used with no allowance made for curvature. If for any reason it is impossible or impractical
to measure quantities by average end areas, the Engineer will compute the quantities by a method which, in
his opinion, is best suited to obtain an accurate determination.

The guantity of excavation to be measured for payment will be the number of cubie yards (cubic meters)
excavated and placed as required. The estimated quantities shown on the plans, plus or minus authorized
changes will be the quantity used for payment. The Contracting Agency or the Contractor may, however,
request a final measurement in which case final cross sections will be taken. When final cross sections are
taken the determination of quantities derived therefrom will be the quantities used for payment.
Furthermore, when the Contractor requests final measurement and the quantities thus determined are less
than the planned quantities plus authorized changes, the Contractor shall reimburse the Contracting Agency
for the Agency's expenses incurred by such final measurement and calculation.

When changes are made during construction such as widening cuts, changing grades, disposing of
unsuitable material, stockpiling selected material, and other changes resulting in increases or decreases in
quantities, then additional measurements for payment will be made by the Engineer as hereinafter outlined:
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(@)

te)

(©)

(d)

(e)

ity

Unsuitable Material. When the removal and disposal of unsuitable material is shown in the
contract documents, such material will be measured for payment as excavation for the related item.

Removal and disposal of unsuitable material, not shown on the plans, will be measured and paid for
as "Roadway Excavation." However, if removal and disposal of unsuitable material not shown on
the plans required special equipment or unusual operations, it may be paid for as extra work
according to the provisions of Subsection 104,03, "Extra Work."

No measurement will be made of suitable material temporarily removed and replaced to facilitate
compaction of material.

Overbreak. All sideslope overbreak as defined in Subsection 203.03.05, "Overbreak," shall not be
paid for.

Rock removed to a maximum depth of six (6) inches (150 millimeters) below subgrade will be
measured for payment provided the rock has been removed sufficiently to permit accurate cross
sectioning. Replacement to this depth shall be with material designated on the plans approved by the
Engineer and will be measured and paid for at the contract unit price for the material used.

Rock loosened or removed in excess of six (6) inches (150 millimeters) below subgrade will not be
measured nor paid for. When ordered by the Engineer, the loosened material will be removed and
the resultant space refilled with approved material at the expense of the Contractor.

Widening Cuts. If the Engineer directs the Contractor to excavate beyond the limits of the typical
cross section and before the excavation is substantially completed, the material shall be classified as
"Roadway Excavation" and shall be paid for at the contract bid price. However, if widening cuts
requires special equipment, or unusual and extra expense, it may be paid for as extra work
according to the provisions of Subsection 104.03, "Extra Work."

Selected Material. Selected material stockpiled as provided in Subsection 203.03.09, "Selected
Material” will be measured for payment as roadway excavation both in its original position and also
from the stockpile. Measurement of the material taken from stockpile will be made of the volume
actually removed.

Surplus Material. Surplus excavated material will be measured for payment as roadway excavation
and no further compensation will be allowed by virtue of the method of disposing, placing, or
widening embankments caused from such surplus material.

Slides and Slipouts. In the event of slides and slipouts, the Engineer and Contractor shall negotiate
in each case and decide the relative difficulty of performing the work, and payment will be made
either as "Roadway Excavation” or as "Extra Work" as provided in Subsection 104.03, "Extra
Work."

Where slopes have been previously completed by the Contractor, the cost of resloping required in areas
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where unstable material is removed will be paid for as extra work as provided in Subsection 104.03, "Extra
Work."

The cost of pioneering work necessary to make slide or slipout areas accessible to normal excavation
equipment and the cost of necessary clearing and grubbing will be paid for as extra work as provided in
Subsection 104.03, "Extra Work."

Only those quantities of slide or slipout material which are authorized and actually removed will be
measured for payment.

Excavation in excess of the staked or authorized cross section will not be measured for payment, except
as outlined above.

Material used for surcharge, whether shown on the plans or called for by the Engineer, will be
measured for payment as roadway excavation both in its original position and when removed from the
surcharge position.

Earthwork quantities within the limits of "Slope Rounding" will not be measured for payment.

V-type ditches will be measured parallel to the ground and each one hundred (100} linear feet (30
meters) shall constitute a unit of measure. The volume of excavation for such ditches will not be measured
for payment.

The quantity of Selected Borrow or Selected Borrow Excavation to be measured for payment will be the
number of cubic yards or tons {cubic meters or metric tons) measured as set forth in the Special Provisions.

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

BASIS OF PAYMENT

203.05.01 PAYMENT: The accepted quantities of excavation measured as specified in Subsection
203.04.01, "Measurement,” will be paid for at the contract unit price bid for each of the pay items listed in
the bid schedule. Such price shall include excavating, loading, hauling, depositing, spreading, compacting,
and maintaining the material complete and in place.

The accepted quantities of selected borrow or selected borrow excavation will be paid for at the contract
unit price bid per cubic yard or ton (cubic meter or metric ton) for "Selected Borrow" or "Selected Borrow
Excavation" which price shall be full compensation for furnishing all materials, loading, hauling, depositing,
spreading, watering, compacting and maintaining the material complete and in place.

The contract unit price bid per cubic yard for roadway excavation, borrow excavation and channel
excavation shall be considered as including payment for all haul.

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

Payment will be made under:

PAY ITEM PAY UNIT
Roadway Excavation . . . . ... ... . e Cubic Yard (Cubic Meter)
Drainage EXcavation . . . ... .. ... . e e Cubic Yard (Cubic Meter)
Channel Excavation . . . . . . . . .. . . . e e e e Cubic Yard (Cubic Meter)
Borrow Excavation . . . . . . . e e Cubic Yard {(Cubic Meter)
V-type Ditches . .. . .. Stations (30 Meters)
Selected BOITOW. . . . . . . . vt i e e Cubic Yard or Ton (Cubic Meter-Metric Ton)
Selected Borrow Excavation . . ... ... ............ Cubic Yard or Ton (Cubic Meter-Metric Ton)
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TESTING
203.06.01 TESTING:
Spec. Description Test Reference Specification Recommended
Section And/Or Test Procedure Frequency
203.02.01 Roadway Excavation; Field Density | AASHTO T310 1/5000 SF
(Subgrade)
203.02.02 Drainage Excavation| Field Density | AASHTO T310 1/5000 SF
{Subgrade)
203.02.03 Channel Field Density | AASHTO T310 1/5000 SF
Excavation
(Subgrade)
203.02.04 Borrow Sieve Analysis | AASHTO TI1 & T27 1/Type
203.02.05 Selected Borrow (RTC 301 & Special Provisions)
Plasticity Index | AASHTO T89 & T90 1/Type
(RTC 301 & Special Provisions)
R-Value AASHTO T1S0 UType
203.03.01 Roadway Field Density | AASHTO T310 1/5000 SF
(Subgrade)
203.03.09 Selected Material Sieve Analysis | AASHTO T11 & T27 1/3000 SF
(RTC 301 & Special Provisions)
Plasticity Index | AASHTO T89 & T90 1/5000 SF
(RTC 301 & Special Provisions)
R-Value AASHTO T190 1/Type
Field Density | AASHTO T310 1/5000 SF
203.03.14 Foundation Field Density | AASHTO T310 1/5000 SF/Lift
(Subgrade}
203.03.17 Embankment Field Density ! AASHTO T310 1/5000 SE/Lift
Fill
Field Density AASHTO T310 1/5000 SE/Lift
Subgrade
Field Density | AASHTO T310 If Riding Equipment
Structures Used: 1/5000 SF/Lift
Per Structure
If Walk Behind
Equipment Used:
171000 SF/Lift Per
Structure/Per Day
203.03.18 Rock Embankment | Visual Issue Inspection Report Full Time

NOTE: A maximum testable lift is defined as a twelve (12) inch (30 centimeter) layer of compacted material.
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204

SECTION 204

ROUNDED AND TRANSITION SLOPES

DESCRIPTION

204.01.01 GENERAL: This work shall consist of rounding and shaping slopes in accordance with the pians
and where designated by the Engineer.

CONSTRUCTION

204.03.01 GENERAL: The top of cut slopes shall be rounded by excavating to blend the cut slopes with the
adjacent natural terrain. At the intersections of cuts and fills, slopes shall be adjusted and warped 1o blend into
each other or into the natural ground surface without noticeable break.

Slopes will be staked for flattening and rounding in places where the material is other than solid rock. Rock
formations such as shales, decomposed sandstone and granite that can be readily excavated by means of hand
tools, shall have the slopes flattened and rounded the same as earth slopes. A layer of earth overlying a rock cut
shall be rounded above the rock the same as earth slopes. Where the depth of cut is insufficient to provide the
full rounding required, the distance for rounding shall be proportionately adjusted.

Slope rounding and warping shall also apply to all drainage ditches when such rounding will improve the
appearance of the roadside.

Whenever the treatment of the slopes may destroy or injure standing timber, trees or other vegetation which
should be preserved, adjustments in slope grading will be made. These adjustments shall be effected by a gradual
transition from the theoretical grading section required.

The degree of smoothness required in rounding and warping siopes shall be as specified in Subsection
203.03.06, “"Slopes."

METHOD OF MEASUREMENT

204.04.01 MEASUREMENT: The quantity of rounded cut slopes to be paid for shall be measured in linear
feet of slopes, treated as specified, measured along the roadway ditch each side of the roadway centerline. The
guantity of rounded embankment slopes to be paid for shall be measured in linear feet (meters), treated as
specified, measured along the centerline of the embankment to be rounded, and each side shall be considered
separately. In all cases, each one hundred (100) feet (30 meters) shall constitute the unit of one station.
Earthwork quantities within the Iimits of "Slope Rounding" will not be measured for payment.

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

BASIS OF PAYMENT
204.05.01 PAYMENT: The accepted quantity of slope rounding measured as specified in Subsection 204.04.01,

"Measurement,” will be paid for at the contract unit price bid per station of the completed work.
All payments will be made in accordance with Subsection 109.02, "Scope of Payment."
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Payment will be made under:

PAY ITEM - PAY UNIT

Slope Rounding . . . . . . .. ... e e Stations (30 Meters)
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SECTION 205 - BLANK

SECTION 206

STRUCTURE EXCAVATION

DESCRIPTION

206.01.01 GENERAL: This work shall consist of the removal of all material of whatever nature encountered
in the construction of foundations for bridges, retaining walls, headwalls for culverts and other structures; the
excavation of trenches for pipe culverts, box culverts, cut-off walls for slope paving and concrete aprons,
footings for riprap and other excavation specifically designated on the plans, in these specifications or in the
Special Provisions as structure excavation, which shall include the work of disposing of surplus material and
cleaning up the sites. Structure excavation shall include dewatering and the furnishing of all equipment and the
construction or installation of all cofferdams, cribs, and other facilities which may be necessary to perform the
excavations and the subsequent removal of such facilities except where they are required or permitted by the
plans or specifications to remain in place. It shall also include all the necessary clearing and grubbing within
the proposed structure area and removing old structures or parts thereof as required if the proposal does not
include separate bid items for such work. Testing requirements for this section are contained in Subsection
206.06.01, “Testing.”

For separate requirements pertaining to the excavation involved in the installation of pipe culverts and
underground piping, attention is directed to those sections of these specifications governing such work.

206.01.02 CLASSIFICATION: Classification of structure excavation will not be made on the basis of
materials or conditions encountered. Classification of excavation, if made, will be on the basis of the material
removed between certain elevations, and such classification as shown on the plans or set forth in the Special
Provistons shall not be changed regardless of the material encountered.

CONSTRUCTION

206.03.01 GENERAL: The Contractor shall notify the Engineer a sufficient time in advance of the beginning
of excavation for structures so that elevations and measurements may be taken of the existing ground before it
is disturbed and of existing substructure units within the limits of excavation for structures before they are
removed. Any material excavated or removed before these measurements have been taken will not be paid for.

The excavated area shall conform to the outlines of the footings, as shown on the plans, and shall be of
sufficient size to permit placing of the full width and length of the footings shown. The elevation of the
bottoms of footings as shown on the plans shall be considered as approximately only, and the Engineer may
order, in writing, such changes in dimensions or elevation of footings as may be necessary to secure a
satisfactory foundation.

Unless otherwise permitted by the Engineer, foundations shall be compacted to not less than ninety (90)
percent relative compaction for culvert pipe and not less than ninety-five (95) percent relative compaction for
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structures. For fine-grained soils, the relative compaction may not be less than ninety (90} percent for
structures if approved by the entity engineer. Test method to be determined by the Engineer.

All rock or other hard foundation material shall be freed from all loose material, cleaned and cut to a firm
surface, either level, stepped or serrated, as may be permitted by the Engineer. All seams and crevices shall be
cleaned out and filled with concrete mortar or grout.

Where masonry is to rest on material other than reck or boulders, special care must be given not to destroy
its bearing value.

Should the Contractor remove structure excavation below grade, he shall backfill to the required elevation
at his own expense with backfill in a manner satisfactory to the Engineer.

Wet pits shall be dewatered for inspection and for construction of foundations unless otherwise provided.

Excavated material which is suitable for backfilling shall be so utilized or used in embankments, in a
manner satisfactory to the Engineer. Surplus or unsuitable material shall be disposed of so as to cause no
obstruction to flow of streams; or otherwise impair the efficiency or appearance of the structure. It shall be
disposed of in such a manner as to prevent damage to property or the creation of unsightly conditions, and shall
not be placed where it will interfere with the operation of drains or impair the roadway ditches, etc.

206.63.02 INSPECTION: After each excavation is completed, the Contractor shall notify the Engineer, and
no masonry shall be placed until the Engineer has approved the depth of excavation and the character of the

foundation material .

BASIS OF PAYMENT

206.05.01 PAYMENT: Unless otherwise provided in the Special Provisions or Proposal, no payment will be
made for structure excavation or backfill as such. The cost thereof under normal circumstances being
considered as included in the price bid for the construction or installation of the items to which such excavation
or backfill is incidental or appurtenant. Payment for such excavation or backfill will be made only when the
Special Provisions or Proposal so provides.

TESTING
206.06.01 TESTING:
Spec. Description Test Reference Specification Recommended
Section And/Or Test Procedure Frequency
206.03.01 Structure Excavation| Field Density | AASHTO T310 if Riding Equipment

Used: 1/5000 SF/Lift
Per Struchire

If Walk Behind
Equipment Used:
1/1000 SE/Lift Per
Structure/Per Day

NOTE: A maximum testable iift is defined as a (12) inch (300 millimeter) layer of compacted material.
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SECTION 207

STRUCTURE BACKFILL

DESCRIPTION

207.01.01 GENERAL: This work shall consist of placing and compacting, to the lines designated on the
plans or as established by the Engineer, backfill material in excavations for bridges, retaining walls, headwalls
for culverts, and other structures; placing and compacting backfill material for box culverts and other culverts;
and other backfill specifically designated in the contract documents as structure backfill. This item does not
include backfilling pipes within a trench or minor miscellaneous structure excavations cutside the limits of the
roadway. Testing requirements for this section are contained in Subsection 207.05.01, “Testing.”

MATERIALS

207.02.01 SELECTED BACKFILL: Selected backfill shall be of a quality acceptable to the Engineer and
may consist of suitable material from excavation. It shall be free from sod, frozen earth, organic marerials,
rubbish, or debris. The backfill material shall have a sufficient amount of fine material to fill the voids between
the coarser aggregate. In addition theretc, the material shall conform to the following requirements:

Sieve Sizes Percentage of Weight Passing
6" 100
3" 80-100
No. 4 35-100
Percentage by Weight
Passing No. 200 Sieve Plasticity Index Maximum
0-10.0 15
10.1-20.0 12
20.1-50.0 10
50.1-80.0 8
80.1-100.0 6

The liquid limit of the material shall not exceed fifty (50) percent maximum.

Stones or lumps exceeding three (3) inches (75 millimeters) shall not be used within the zones twelve (12)
inches (300 millimeters) or less from the structure, twelve (12) inches (300 millimeters) or less from the finish
subgrade in unpaved areas, or sixteen (16) inches (400 millimeters) or less below the pavement in paved areas.

Acceptable material from excavation "Selected Backfill* may be used for structure backfilling unless

"Granular Backfill" is specified.

207.02.02 GRANULAR BACKFILL: Granular backfill shall consist of natural sand or a mixture of sand
with gravel. Broken Portland cement concrete and bituminous type pavement will be permitted, subject to the
gradation limits specified herein. The granular backfill material shall have a sufficient amount of fine material
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to fill the voids between the coarser aggregate.
In addition thereto, the material shall conform to the following requirements:

Sieve Sizes Percentage of Weight Passing
3" 100
No. 4 35-100
No. 16 25-100
No. 200 5-15

The plasticity index of the material shall be as specified in Subsection 704.02.03, "Plastic Limits."
The soluble sulfate content of the material shall not exceed 0.3 percent by dry soil weighit.

CONSTRUCTION

207.03.01 GENERAL: Compaction of backfill or embankment around all structures shall be secured with
mechanical tamping units and the material shall be placed in layers of thickness compatible with the
characteristics of the backfill and the type of equipment being used subject to approval by the Engineer.

Unless otherwise permitted by the Engineer, foundation materials for structures shall be compacted to not
less than ninety five (95) percent of the maximurmn density. For fine-grained soils, the relative compaction may
not be less than ninety (90} percent for structures if approved by the entity engineer.

Backfill material shall be placed in uniform horizontal layers and shall be brought up uniforrnly on all sides
of the structure or improvement. Each layer of backfill shall be moistened as necessary and thoroughly
compacted until ninety five (95) percent of the maximum density is achieved. Test method shall be as specified
in Subsection 207.05.01, “Testing”.

Compaction of structure backfill by jetting will be permitted when, as determined by the Engineer, the

following conditions are met:

1} The backfill material contains no more than 10% passing the No. 200 sieve.
2) The adjacent material and foundation materials will not soften or be otherwise damaged by the applied

water.
3) The structure will not be damaged as a result of hydrostatic pressure.

Compaction of structure backfill by ponding will be permitted when, as determined by the Engineer, the
above conditions are met, and in additton, the gradation of the backfill material is such that not more than five
(5) percent passes the No. 200 sieve. The backfill material shall be leveled prior to compaction by ponding.

As used in these specifications, jetting shall be defined as compaction by the use of a jet pipe to which is
supplied a continuous flow of water under pressure, and ponding shall be defined as the inundation of backfill
with water.

When the character of the backfill and surrounding material is such that jetting, or ponding methods of
compaction are permitted, and the Contractor elects to use one of these methods, compaction of the backfill
shall be accomplished in a manner such that the water will thoroughly saturate the thickness of the lift being
compacted, and cause it to settle and densify. When using the jetting method, the jet pipe shall penetrate the
full depth of the lift being compacted at intervals not to exceed five (5) feet (1.5 meters) in both a longitudinal
and transverse direction. Supplemental vibratory or other compaction equipment shall be used when necessary

to obtain the required compaction.
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The thickness of each lift of backfill to be compacted by jetting or ponding shall not exceed four (4) feet
(1.2 meters).

The upper sixteen (16) inches (400 millimeters) below finish grade shall be compacted by mechanical
means only.

Backfill material to be used around buried structures where water is present or anticipated to be present,
shall be carefully selected so that it will protect the surrounding soil from infiltrating into the backfill as
determined by the Engineer. This select material shall serve as a filter material. If the drain material is to
remove an appreciable quantity of water, graded filter drains using separate fine-grained layers for filters and
coarse-grained layers to conduct the water may be required. As an alternate to using a filter material, a filter
fabric may be placed between the backfill material and surrounding soil.

Material resulting from structure excavation and not used as struciure backfill shall be deposited in roadway
embankments in accordance with the requirements specified elsewhere or otherwise disposed of in a manner
approved by the Engineer and no additional compensation will be allowed for such work.

Structure backfill shall not be placed until the structure or facilities have been inspected by the Engineer and
approved for backfilling. Backf{ill material shall not be deposited against the back of concrete abutments,
concrete retaining walls or the outside walls of concrete box culverts until the concrete has reached an age of
twenty-eight (28) days or the concrete has developed 100 percent of the design strength in compression as
determined by Test Method AASHTO T22 using cylinders cured per Test Method AASHTO T23 and/or T126.

Where backfill is placed against waterproofed surfaces, care shall be taken that no damage is done to the

waterproofing material.

207.03.02 PLACING AND COMPACTING AT ABUTMENTS, PIERS, WINGWALLS AND
RETAINING WALLS: With the approval of the Engineer, all spaces excavated and not occupied by
abutments, piers, or other permanent work shall be refilled with earth up to the surface of the surrounding
ground or to the limits designated on the plans or as described herein. All backfili shall be thoroughly
compacted in accordance with the provisions set forth mm Subsection 207.03.01, "General."”

Where backfill is to be placed on one side of an abutment, wingwall, pier, or headwall, care shall be
exercised to prevent placing line or batter or both.

Existing slopes which are shaped s as to cause wedge action in the backfill, shall be step-cut or benched
before backfilling.

207.03.03 PLACING AND COMPACTING AT CULVERTS: After the bedding has been prepared and the
culverts installed or constructed as required by the pertinent specifications, “"Selected Backfill" or "Granular
Backfill" shall be placed along both sides of the culvert equally in uniform layers such that the elevation of the
top of the backfill on either side of the culvert does not exceed the elevation of the top of the backfill on the
other side of the culvert by more than six (6) inches (150 millimeters). The thickness of each layer shall be
compatible with the characteristics of the backfill and the type of equipment being used, but shall not exceed
twelve (12) inches (300 millimeters) in depth after compaction. Each layer shall be wetted as required and
thoroughly compacted to the density requirements as set forth in Subsection 207.03.01, "General." Jetting or
ponding methods of compaction will not be permitted for backfilling around corrugated metal pipe culverts or
thermoplastic pipe.

Special care shall be taken in placing and thoroughty compacting the material under the haunches of all pipe

culverts.
Unless otherwise directed, the backfilling shall continue as directed to the level of the ground or to an
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elevation six (6) inches (150 millimeters) above the structure in the case of a pipe culvert in projection, or even
with the top of the structure in the case of reinforced concrete box culvert in projection.

No construction equipment or other traffic shall be permitted to cross any culvert until a safe minimum
depth of fill above the culvert has been placed and compacted in accordance with these specifications. The
Contractor shall be solely responsible for protecting the structure from superimposed loading by construction
equipment and shall repair any damage to the structure or replace the structure as ordered without extra
compensation.

Special care shall be taken in backfilling arches, particularly half-circle arches. The arch shall be covered
in layers, each layer conforming to the shape of the arch and tamped thoroughiy.

207.03.04 PLACING AND COMPACTING OF BIN-TYPE RETAINING WALLS: Placing and
compacting backfill material for bin-type retaining walls shall progress concurrently with the assembly of the
bins, and backfilling around the outer sides thereof shall be kept approximately level with the inside fills. The
materials shall be thoroughly tamped and meet the density requirements as set forth in Subsection 207.03.01,
"General." Care shall be exercised to completely fill the depressions of stringers and spacers without displacing
them from established line and batter.

BASIS OF PAYMENT

207.04.01 PAYMENT: Unless otherwise provided in the Special Provisions or Proposal, no payment will be
made for structure excavation or backfill as such; the cost thereef under normal circumstances being considered
as included in the price bid for the construction or installation of the items to which such excavation or backfill
is incidental or appurtenant. Payment for such excavation or backfill will be made when the Special Provisions

or Proposal provides.

TESTING
207.05.01 TESTING:
Spec. Description Test Reference Specification Recommended
Section And/Or Test Procedure Frequency
207.02.01 Selected Backfill Sieve Analysis AASHTO T1! & T27 /1000 CY
RTC 3061 & Special Provisions
Plasticity Index | AASHTO T89 & T90 1/1000 CY
RTC 301 & Special Provisions
207.02.02 Granular Backfill | Sieve Analysis | AASHTO Ti! & T27 1/1000 CY
RTC 301 & Special Provisions
Soluble Sulfates | AWWA 4500E 1/ Type
207.03.01 General Field Density AASHTO T310 If Riding Equipment
Used: 1/5600 SF/Lift
If Walk Behind
Equipment Used:
171000 SE/Lift Per
Structure/Per Day

NOTE: A maximum testable lift is defined as a twelve (12) inch (300 millimeter) layer of compacted material.
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SECTION 208

TRENCH EXCAVATION AND BACKFILL

DESCRIPTION

208.01.01 GENERAL: This work shall consist of the excavation and backfill of trenches for the accommeaodation
of substructures including, but not limited to electrical conduits, telephone conduits, television cable. traffic signal

conduits, gas lines, sewer lines, water lines, and storm drains.
When the terms "Backfill" or "Trench Backfill" are used herein, they shall be construed to mean one or more

of the types of backfill specified below under "MATERIALS."
MATERIALS

208.02.01 SELECTED BACKFILL: Selected backfill shall be as specified in Subsection 207.02.01, "Selected
Backfill.”

208.02.02 GRANULAR BACKFILL: Granular backfill shall be as specified in Subsection 207.02.02, "Granular
Backfill."

208.02.03 SAND BACKFILL: Sand backfill shall consist of natural sand or a mixture of sand with gravel or
stone. In addition thereto, the material shall conform to the following gradation requirements:

Sieve Sizes Percentage of Weight Passing
3/8" 100
No. 4 80-100
No. 200 5-20

The plasticity index of the material shall be as specified in Subsection 704.02.03, "Plastic Limits." The soluble
sulfate content shall not exceed 0.3% by dry weight of soil.

208.02.04 TYPE II AGGREGATE BASE BACKFILL: Type II aggregate base backfili shall be as specified
in Subsection 704.03.04, "Type II Aggregate Base". The soluble sulfate content shall not exceed 0.3% by dry

weight of soil.

208.02.05 DRAIN BACKFILL: Drain backfill shall be as specified in Subsection 704.03.01, "Drain Backfill.”
The type shall be as shown on the plans or approved by the Engineer.

208.02.06 CONTROLLED LOW STRENGTH MATERIAL (CLSM): CLSM (flowable fill) shall consist of

a low-strength, self-leveling concrete material composed of various combinations of cement, fly ash, aggregate,
water, and chemical admixtures. It shall have a design compressive strength at an age of 28 days within the ranges
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SECTION 401

PLANTMIX BITUMINOUS PAVEMENTS - GENERAL
DESCRIPTION

401.01.01 GENERAL: These specifications include general requirements that are applicable to all types of
bituminous pavements of the plantmix type irrespective of gradation of aggregate, kind, and amount of
bituminous material, or pavement use. Deviations from these general requirements will be indicated in the
specific requirements for each type.

This work shall consist of one or more courses of bituminous mixture constructed on the prepared
foundation in accordance with these specifications and the specific requirements of the type under contract, and
in conformity with the lines, grades, thicknesses, and typical cross sections shown on the plans or established

by the Engineer.

401.01.02 PAVEMENT STRUCTURAL DESIGN: All public pavement sections shall be designed in
accordance with the 1993 AASHTO® Guide for Design of Pavement Stuructures. The following parameters,
based upon the AASHTO® Guide and the 1996 Nevada Department of Transportation Pavement Structural
Design and Policy Manual, shall be used in the design calculations. Parameters which are specific to a road
classification are identified by the right-of-way dimension. The design must be stamped and signed by a
Professional Engineer registered in the State of Nevada.

(1) The reliability factor will be a minimum of eighty (80) percent with a standard normal deviate (Z3) of
-0.841 for fifty-one (51} foot, sixty (60) foot, and eighty (80) foot right-of-way, and a minimum ninety
(90) percent with a standard normal deviate (Zy) of -1.282 for one hundred (100) foot right-of-way.

(2) The standard deviation will be 0.45 for all classifications.

(3) The initial service index will be 4.2 and the final service index 2.5 for all classifications.

(4) Drainage coefficients shall not exceed 1.0.

(5) The structural coefficient for asphalt will be 0.35.

(6) For materials meeting the Uniform Standard Specification 704.03.04, Type II Aggregate Base, the
elastic modulus will be 25,000 psi (172 MPa) and the structural coefficient 0.12.

(7) For materials meeting the Uniform Standard Specification 704.03.02, Type 1 Aggregate Base, the
elastic modulus will be 15,000 psi (103 MPa) and the structural coefficient 0.11.

(8) Prior to design, soil testing will be performed in accordance with ASTM D 2844, or AASHTO T190,
to determine a representative Resistance (R) value for the prepared subgrade. The subgrade shall be
prepared in accordance with the Geotechnical Soils Investigation Report, and soil sampling performed
subsequent to rough grading to confirm the original results. An average of the R-values can be used if
the seil classification results are consistent, or if the values do not differ by more than 10. The
minimum testing requirements are one (1) right-of-way R-value test and post grading soil classifications
every one thousand (1,000) lineal feet (305 meters) of roadway, with a minimum of two (2)
classifications per project.

(9) The subgrade R-value (psi) shall be converted to a Resilient Modulus (MR, psi) using the following

correlation;: MR=145*%(10"((0.0147*R)+1.23))
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(10) The minimum AC sections are two (2.0) inches (51 millimeters) for a residential street, three (3.0)

inches (76 millimeters) for a minor collector, four (4.0) inches (102 millimeters) for a major
collector, and four (4.0) inches (102 millimeters) for an arterial street.

(11) All designs require a minimum of four (4) inches (102 millimeters) Type II aggregate base

material.

(12) The subgrade must be scarified and recompacted to a minimum of ninety-five (95) percent, to

minimum depth of eight (8) inches (204 millimeters).

(13) Expansive soils may require additional design compensation. If native soils classify as either an

AASHTO A-6 or A-7 (more than thirty-six (36) percent passing the #200 sieve and a PI equal to or
greater than 11), the design may include stabilization, over-excavation, or utilization of a
geomembrane, as recornmended by the gectechnical engineer.

(14) Hydro-collapsible soils, or the presence of soluble materials, may require additional design

compensation, as recommended by the geotechnical engineer.

The minimum design equivalent axial loads (EAL) based on a 20 vear design are 7.2E+3 for a residential
street, 3.3E+4 for a minor collector, 3.7E45 for a major collector, and 1.0E+6 for an arterial street.
Locations with heavier than normal traffic must be designed accordingly. A traffic study may be required for
roads with a projected TI greater than 9.5. If required by the agency, actual vehicle count data and assigned
axle factors shall be used in the design of the pavement section. Definition of the roadway classifications, for
design purposes, are listed below:

(I

(2)

3)

“)

Residential roadways are those that provide access for residential areas only: Most fifty-one (51) foot
right-of-way roads are residential. The normal design T1is 5.0. A Residential road is considered to
have heavy traffic, and a TI of 5.5, if minor amounts of thru-traffic use the road or bus traffic 1s
encountered due to an adjacent school. Category II mix designs shall be used on residential streets,
Minor Collector roadways are those that coliect residential traffic or service lmited commercial
facilities: Most sixty (60) foot, and some fifty-one (51) foot, right-of-way roads fit this classification.
The normal design T1is 6.0. A Minor Collector is assumed to have heavy traffic, and a TI of 6.5, if
there is substantial commercial truck traffic, or bus traffic due to an adjacent school.

Major Collector roadways are those that serve as destination roadways or service normal commercial or
light industrial facilities: Most eighty (80) foot, and some sixty (60) foot, right-of- way roads fit this
classification. The normal design T1is 8.0. A Major Collector is assumed tc have heavy traffic, and
a TI of 8.5, if there is substantial commmercial or industrial truck traffic.

Arterial roadways are those that provide primary traffic routes or service heavy industrial facilities: All
one hundred (100) foot, and some eighty (80) foot and sixty (60} foot, right-of-way roads fit  this
classification. The normal design TTis 9.5. An arterial may have light traffic, if there is a disruption
or decrease in the road capacity, in which case the design TI is 9.0. An Arterial is assumed to have
heavy traffic if it is at full capacity with substantial truck traffic, or if there is heavy industrial traffic.
A traffic study is recommended in those situations.

MATERIALS

401.02.01 COMPOSITION CF MIXTURES: The bituminous plantmix shall be composed of a mixture of
aggregate, mineral filler if required, and bituminous material. The several aggregate fractions shall be sized,
uniformly graded, and combined in such proportions that the resulting mixture meets the grading requirements

of the job-mix formula.
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The length of spread of bituminous material shall not be in excess of that which trucks loaded with screenings
can immediately cover.

The spread of bituminous material shall not be mere than six (6) inches (150 millimeters) wider than the width
covered by the screenings from the spreading device. Under no circumstances shall operations proceed in such
manner that bituminous material will be allowed to chill, set up, dry, or otherwise impair retention of the
screenings.

The distributor, when not spreading, shall be parked so that the spray bar or mechanism will not drip
bituminous materials on the surface of the traveled way.

408-1.03.08 APPLICATION OF SCREENINGS: Immediately following the application of the bituminous
material, screenings shall be spread at the required rate per square yard (square meter).

In order to avoid building a longitudinal joint, when spreading screenings on the first width of bituminous
material, no screenings shall be applied within six (6) inches (150 millimeters) of the edge adjacent to the next
application of bituminous material.

In order to eliminate dust film, screenings shall be moistened with water before applied. In spreading the
screenings, the equipment used shall be so operated that the fresh bituminous material will be covered before
equipment wheels come upon it.

Asphaltic emulsion applied to the road surface shall be covered with screenings before setting or breaking
occurs.

After the screenings have been spread upon the bituminous material, any piles, ridges, or uneven distribution
shall be carefully removed with flat bottom shovels, or other approved methods to insure against permanent ridges
or bumps in the completed surface. Additional screenings shall be spread by hand in whatever quantities required
to prevent picking up by the rollers or traffic.

After the application of the screenings, the surface, where specified, shall be lightly broomed or otherwise
maintained as directed for a period of four (4) days or as directed. Maintenance of the surface shall include the
distribution of screentings over the surface to absorb any free bituminous material and cover any area deficient in
screenings. The maintenance shall be conducted so as not to displace embedded material. Excess material shall be
swept off and removed at the time determined by the Engineer.

METHOD OF MEASUREMENT

408-1.04.01 MEASUREMENT: The quantity of bituminous material to be measured for payment will be the
number of tons (metric tons) or the number of square yards (square meters) conforming to all the requirements in
the completed work. The quantity of screenings measured for payment will be the number of tons (metric tons) or
square yards (square meters) conforming to all the requirements in the completed work.

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

BASIS OF PAYMENT
408-1.05.01 PAYMENT: The accepted quantity of materials measured as provided in Subsection 408.04.01,

"Measurement” will be paid for at the contract unit price bid per ton (metric ton) or square yards (square meters)
for bituminous material and per ton (metric ton}, or square yards (square meters) for screenings.
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The above prices shall be full compensation for furnishing the material, mixing, loading, hauling, placing,
rolling, sweeping, and incidentals necessary for doing all the work involved in placing bituminous material and
screenings, as shown on the plans or established by the Engineer.

The Contracting Agency reserves the right to increase or to omit all or any part of the estimated amount of
screening or bituminous material to be used and no adjustment in unit price shall be allowed by reason of such

increase or decrease.
Flagmen and pilot cars will be paid for in accordance with Section 624, "Accommodations for Public Traffic.”

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

PAY ITEM PAY UNIT

Emulsified Asphall oo e e (Type)Ton (Metric Ton)
Square Yard (Square Meter}

SCIEEIMITIES ..ttt ettt et e ettt e e e ettt et et e e Ton (Metric Ton)
Square Yard (Square Meter)

408-2 SLURRY SEAL/MICRO-SURFACING
DESCRIPTION

408-2.01.01 GENERAL: This work shall consist of an application of a mixture of mineral aggregate, emulsified
asphalt, water and additives applied on a previously compacted and bonded bituminous surface, in accordance with
these specifications and in conformity with the lines shown on the plans or established by the Engineer.

MATERIALS

408-2.02.01 ASPHALT EMULSION: The asphalt emulsion shall be LMCQS-1h. Each shipment of emulsified
asphalt shall be accompanied with a certificate of analysis/compliance from the manufacturer. When the daily high
ambient temperature is below eighty (80) degrees F. (27 degrees C.), the Contractor shall chemically modify the
emulsicn to accelerate the break and set times. The emulsion modifier shall be adjusted at the emulsion
manufacturer’s facility. The asphalt emulsion shall meet all applicable requirements of Section 703 "Bituminous

Materials."”

408-2.02.02 POLYMER MODIFIERS: The polymer modifier shall be either a solid synthetic rubber or latex
material. The polymer modifier shall be combined with the emulsion by co-milling with the manufacture of the
asphalt emulsion at 2 minimum rate of 3% polymer solids by weight of the base asphalt in the emulsion prior to
loading at the emulsion plant. If the contract includes quantities for conventional slurry seal, the polymer moditied
emulsion shall be compatible with the mix design developed for the conventional slurry seal.

408-2.02.03 COMMERCIAL MINERAL FILLER: The mineral filler shall be considered a part of the mineral
aggregate and shall conform to the requirements of Section 705 “Aggregates for Bituminous Courses”. The quantity
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of filler shall be determined by the job mix design. It shall be used for one or more of the following reasons only:
to improve the gradation of the aggregate; to provide improved stability and workability of the slurry, or to increase
the durability of the cured slurry.

408-2.02.04 CARBON BLACK: If specified, carbon black shall be added to the slurry seal mixture at a
minimum 2% to maximum 3% based on the weight of the emulsion. The product shall be Mono-Chem perma-
black 115A, 2847A or equal as approved by the Engineer.

Specifications Tolerances

Total Solids 40-44
Percent Black by Weight 35-37

Type Black Medium furnace color

408-2.02.05 SET CONTROL ADDITIVE: The set control additive shall be aluminum sulfate or Portland Type
I/II cement, or other approved additive previously included in the mix design. The quantity of set control additive
shall be field adjusted to provide the specified mix properties.

408-2.02.06 WATER: Water for the slurry mixture shall conform to Section 722 and be clear, potable, free from
harmful soluble salts, and compatible with the sfurry mixture.

408-2.02,07 MINERAL AGGREGATE: The mineral aggregate shall conform to the specified contract
gradations for either ISSA Type 1, Type II, or Type III. It shall be 100 % manufactured crushed stone that is free
from dirt, organic matter, clay balls, adherent films of clay, dust or other objectionable matter. The parent rock
used in the manufacturing shall have a normal size greater than one-half ('42) inch (13 millimeters) and shall meet all
applicable requirements of Section 705 "Aggregates for Bituminous Courses.” Aggregate sources may be required
to be evaluated for use based upon petrographic examination in accordance with ASTM C-295. Such tests shall be
at the expense of the Contractor

CONSTRUCTION

408-2.03.01 SLURRY SEAL/MICRO - SURFACING MIXTURES: The slurry seal shall consist of a mixture
of emulsified asphalt; mineral aggregate; mineral filler and carbon black, if required; set control additive and water,
conforming to ISSA Type I, Type 11, and Type III gradations. The mix shall be per this section, and in accordance
with Section 703 “Bituminous Materials”, Section 705 “Aggregates for Bituminous Courses™ and Section 722,
“Water.” The mixture shall be proportioned, mixed, and spread evenly on a prepared surface in accordance with
these specifications or as directed by the Engineer. The completed slurry seal shall leave a homogeneous mat,
adhere firmly to the prepared surface, and have a friction resistant surface texture throughout its service life.

Micro-surfacing mixtures shall be capable of being spread in varying cross sections (wedges, wheel path
depressions, leveling courses and surfaces) which, after curing and initial traffic consolidation, resist compaction
throughout the entire design tolerance range of bitumen content and the various thicknesses encountered. The
blended mixture shall have proper workability during lay down and will permit traffic loading within one hour after
placement, without the occurrence of bleeding, raveling, separation, or other distresses.

Prior to the start of work, the Contractor will be required to place two test sections of at least fifteen hundred
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(1,500) square yards (1,250 square meters) each, for each mix to be used, in an area designated by the Engineer.
The test section will be placed using the same equipment, methods, and mixes as scheduled for use on the Contract.
At these test sections, the Contractor must also satisfactorily demonstrate the equipment and procedure intended for
the removal of oil deposits from the pavement surface. The test sections will be evaluated for a minimum of three
(3) days after placement under traffic and normal usage. If a test section proves to be unsatisfactory, the necessary
adjustments to the mix design, equipment and/or placement methods shall be made. Additional test sections, as
required, shall be constructed and evaluated for conformance to the specifications. The two initial test sections, if
acceptable, will be paid for at the contract unit price.

When the test sections do not conform to the specification requirements, the slurry seal shiall be removed at the
Contractor’s expense. No compensation will be made for reapplication or additional test sections required due to
unsatisfactory work or material. Initiation of work on the project streets, shall not begin without the Engineer’s
approval of test sections.

The equipment, tools, and machines needed in the performance of the work shall be provided by the
Contractor, shall be subject to the approval of the Engineer, and shall be maintained in a satisfactory working
condition at all times.

(a) Job Mix Design. No slurry or micro-surfacing mixture shall be placed until mix design(s) submitted by the
Contractor have been approved by the Engineer. Sources of all materials shall be selected prior to the time
when the mix design is prepared and the materials are required to be used in the work. The exact
proportions used in the preparation of the slurry seal or micro-surfacing shall be determined by a testing
laboratory experienced in slurry seal and micro-surfacing mix design procedures and approved by the
Engineer. Mix design preparation shall conform to Section 703 “Bituminous Materials” and shall be at
the expense of the Contractor.

The approved mixture shall be homogenous, sufficiently stable during the entire mixing/spreading period so
that the emulsion does not break prematurely, there is no segregation of the fines from the courser
aggregate, and the liquid portion of the mix does not float to the surface. The amount and type of asphalt
emulsion to be blended with aggregate shall be determined by the laboratory mix design. The set control
additive shall be introduced into the slurry mix by an approved method that will assure uniform distribution
and proper control. The exact amount shall be determined by conditions in the field and indicated in the
mix design. A minimum amount of water, added as specified by the Engineer, shall be used as necessary
to obtain a workable and homogeneous mixture. The slurry mixture shall show no signs of uncoated
aggregate or premature breaking of ernulsion when applied to the pavement surface.

(b) Sampling and Testing. Suitable sized samples of aggregate, bituminous material, and mineral filler shall
be submitted, when required by the Engineer, for approval not less than ten days before the work starts.
All sampies of materials shall be supplied by the Contractor at his expense. All tests deemed necessary by
the Owner to determine conformance with requirements specified shall be performed without cost to the
Contractor. Additional samples of materials shall be furnished as directed by the Engineer during progress
of the work.

The aggregate manufacturer shall produce and stockpile each specified gradation of aggregate in 500 ton

(450 metric ton) lots. The first fot of material shall be sampled and tested by the Owner, Certification of
Lot 1 shall be based upon the averaged test values from five samples. The approved gradation of Lot 1

408-6



PAVEMENT SUFACE TREATMENTS 408-2
Rev. February 13, 2003

shall be the "job target gradation”. The stockpile tolerance identified in subsection 705.03.07 shall be
applied to this “job target gradation”. Each successive lot of 500 tons (450 metric tons) shall be sampled and
tested once. When the “job-target gradation” has been tested and accepted, the Coniractor shali
continuously manufacture the aggregate until the total estimated quantity is produced, tested, and accepted.
The contractor shall not receive compensation for unused aggregate. The approved lots of aggregate shall
be stockpiled in a secured area, protected from contamination and reserved for use on this contract.

If it is established that a satisfactory mixture meeting the requirements specified herein cannot be produced
from the materials furnished, the materials shall be rejecied and the Contractor shall submit new samples.

408-2.03.02 PREPARATION OF SURFACE: At least two weeks prior to cleaning and sturry sealing the streets,
an application of Pramitol 25E herbicide as distributed by Universal Cooperatives, Inc. Minneapolis, MN 55440,
or an equal product as approved by the Engineer shall be applied to all vegetation within the limits of curb flow line
to curb flow line. At the direction of the Engineer, multiple applications of herbicide may be required 1o ensure
complete kill of vegetation. No additional compensation will be made for multiple applications of herbicide.
Extreme care shall be used when placing the herbicide to insure that it is not allowed to go beyond the intended
limits, the Contractor shall be responsible for any necessary licenses required or damage to any plant or animal
which is caused by the Contractor’s operations.

Immediately prior to applying the slurry seal, the existing pavement surface shall be cleaned of all silt deposits,
oil spots, vegetation, and all loose or objectionable material.

At the direction of the Engineer, if the pavement cracks have not been previously sealed, the loose material in
cracks shall be removed by the use of compressed air ninety (90) pounds per square inch (620 kilopascals) at the
nozzle immediately before sweeping or vacuuming operations, or by use of pressurized water at not greater than
one thousand (1000) pounds per square inch (6.9 Megapascais) at the nozzle prior to the sweeping or vacuuming
operations. If pressurized water is used, the cracks may be damp but shall not have freestanding water in the crack.

All surface debris from the crack cleaning process shall be thoroughly cleaned prior to placement of slurry seal.
Payment for crack cleaning shall be by force account. In urban areas, the surface shall be cleaned with a self-
propelled pick-up sweeper. In rural areas, power brooms may be used. Water flushing will be permitted by
approval of the Engineer when normal sweeping will not adequately remove debris from the surface. If water
flushing is approved the pavement will be dry before the slurry seal is applied.

Areas impregnated with grease, oil, or fuel shall be cleaned by grinding. Traffic paint not tightly bonded to the
surface and any thermoplastic markings shall also be removed. The grinding machine used to remove the existing
bituminous surface, paint, and pavement markings shall be a hydrostatically powered mandrel type device. The
mandre! shall be studded with a minimum of 72 cutter bits to provide a pavement texture acceptable to the
Engineer. Bits shall have tungsten carbide tips in forged steel holders and conical in shape. The mandrel device
shall have a minimum cutting width of twenty-four (24) inches (600 millimeters) and a variable cutting depth of
zero to four (0-4) inches (0-100 millimeters). Areas inaccessible to the grinder will be treated and prepared with an
alternate method approved by the Engineer. The debris produced by the grinding machine or other method shall be
immediately removed from the pavement surface and disposed of at an acceptable location. It shall be the
responsibility of the Contractor to protect existing facilities (i.e. concrete, valve boxes, manholes, etc.). Damaged
facilities shall be replaced at the Contractor's expense at the direction of the Engineer.

The Engineer shall give final approval that the surface has been propetly prepared, prior to the application of
the slurry, this approvatl shall not relieve the Contractor from responsibility as outlined above.
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Prior to application of the slurry or micro-surfacing, manholes, vaive boxes, drop inlets and other service
entrances shall be protected by covering with paper, plastic or other suitable material approved by the Engineer.
The paper shall be held in place with spray glue or tape and removed within twenty-four hours after slurry seal has
cured.

Raised pavement markers not scheduled for reinstallation shall be covered, washed off or protected from the
slurry by a method approved by the Engineer.

408-2.03.03 MIXING UNIT: The slurry seal or micro-surfacing shall be mixed and applied with a machine
designed and manufactured to lay the mixture. Self-loading mixing units shall not be used on roadway right-of-way
widths of sixty (60) feet (18 meters) or less. The mixing machine shall be a continuous flow mixing unit,
automatically sequenced and capable of delivering accurately predetermined proportions of aggregate, water and
asphalt emulsion to a revolving multi-blade, double shafted, spiraled mixer tank, and of discharging the
thoroughly mixed product on a continuous basis. The machine shall be equipped with a hydraulically controlled
steel pugmill gate for positive discharge operations. Discharge from the pugmill shall be contralled by a chute or
other suitable mechanical device. The mixing unit shall be equipped with a metering system to accurately meter all
liquids by volume by the use of flow meters reading gallons per minute (liters per second). The flow of the liquids
shall be consistent and precise and feed into the pugmill in the proportions outlined in the mix design. The machine
shall be equipped with a temperature indicating device installed in the emulsion tank at the emulsion pump suction
line levei. The mixing unit shall be capable of thoroughly blending all ingredients together without violent action.
The mixing machine shall be equipped with an approved fines feeder that provides an accurate metering device or
method of introducing a predetermined proportion of mineral filler into the mixer as the aggregate is fed in. The
fines feeder shall be used when mineral filler is part of the aggregate blend. The mixing machine shall be equipped
with a water pressure system and fog type spray-bar. The machine shall be capabie of mixing materials at pre-set
proportions regardless of the speed of machine and without changing machine settings.

Each mixing unit to be used in performance of the work shall be calibrated prior to construction. Previous
calibration documentation covering the exact materials to be used may be accepted provided they were made during
the current calendar year. The documentation shall include an individual calibration of each material of various
settings which can be related to the machine metering device(s).

The Contractor shall ensure that all equipment used to transport materials and mixing units on public roadways
are in conformance with Nevada Revised Statutes Sections 484.764 through 484 .771. If special use permits are
required, the Contractor shalil provide the Owner with copies. '

Slurry Seal Spreader box: The Slurry Seal shall be spread with a box specifically designed to place Sturry

Seal. The mixture shall be spread uniformly by means of a conventional slurry seal surfacing spreader box

attached to the mixer. Front, rear and side seals shall be provided to insure no loss of the mixture at the

pavement contact point. The rear seal shall be provided to act as a final strike-off and shall be adjustable.” The
spreader box and rear strike-off shall be so designed and operated that a uniform consistency is achieved to
produce a free flow of material to the rear strike-off. Augers within the box maybe reqmred due the
consistency of the material and/or the pavement slope. The spreader box shall have suitable means provided to
side shift the box to compensate for variations in the pavement geometry. A burlap-drag or other approved
material shall be attached to the rear of the spreader box to provide a uniform, highly textured mat. . The

spreader box shall be kept clean and bnild-up-of asphalt and aggregate on the box shall not be permitted. If a

burlap drag is used, it shall be clean, flexible, and not leave drag or scour marks in the finished slurry seal

surface.
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Micreo-surfacing spreader box: The micro-surfacing shall be placed with a spreader box specifically designed
to place micro-surfacing. Conventional slurry seal boxes will not be allowed to spread micro-surfacing.
Attached to the mixer machine shall be a mechanical spreader box capable of placing the micro-surfacing at a
minimum width of twelve (12) feet (3.7 meters) and shall prevent the loss of micro-surfacing materials from the
box. The spreader box shall have baffles, reversible hydraulic motor driven augers or paddles to insure
uniform application on super elevated sections and shoulder slopes. The mixture shall be agitated and spread
uniformly within the spreader box by means of twin shafted paddles or spiral augers fixed within the spreader
box. Spreader box skids shall be a minimum of six (6) feet (1.8 meters) in length and maintained in such a
manner as to prevent chatter (wash boarding of the surface) in the finished mat. The spreader box shall have
suitable means provided to side shift the box to compensate for variations in the pavement geometry. The
spreader box shall have a series of strike-off devices at the rear of the box. The leading strike-off device shall
be fabricated of steel, stiff rubber or other suitable material. The first strike-off shall be designed to maintain
close contact with the pavement during spreading operations, shall obtain the uniform thickness required, and
shall be capable of being adjusted to the various pavement cross sections for the application of a uniform micro-
surfacing finished surface. The final strike-off device shall be fabricated of flexible material suitable for the
intended use and shall be designed and operated to ensure that a uniform texture is achieved in the finished
surface of the micro-surfacing. The final strike-off shall have the same type adjustments as the spreader box.
The final strike-off shall be cleaned daily and changed if problems with longitudinal drag marks or scouring
occur. The spreader box shall be kept clean and build-up of asphalt and aggregate on the box shall not be
permitted.

Rut Filling Box: When required in the specifications, before the final surface course is placed with the
spreader box, preliminary micro-surfacing may be required to fill ruts, utility cuts, depressions in the existing
surface, etc. Ruts of one-half (¥2) inch (13 millimeters) or greater in depth shall be filled independently witha
rut filling spreader box, either five (5} foot or six (6) foot (1.5 or 1.8 meters) in width. For irregular or
shallow rutting of less than one-half (Y2) inch (13 millimeters) in depth, a full-width scratch-coat pass may be
used as directed by the Engineer. Ruts that are in excess of one and one-half (1 %2 ) inches (20 millimeters) in
depth may require multiple placements with the rut-filling spreader box to restore the cross-section. All rut-
filling level-up material should cure under traffic for at least a twenty-four (24) hour period before additional
material is placed on top of the level-up course. The spreader box shall be kept clean and build-up of asphalt
and aggregate on the box shall not be permitted.

408-2.03.04 MIX PREPARATION: The Contractor shall ensure that all oversized aggregate particles and other
objectionable matter is removed from the mineral aggregate utilized in the slurry mix. At the direction of the
Engineer, the aggregate shall be screened prior to loading into the mixing unit. Type I and II gradations shall be
screened through a three-eighths (3/8) inch (10 millimeter) screen. Type 11l gradation shall be screened through a
one-half (*£) inch (13 millimeter) screen. With the approval of the Engineer, temporary use of screens attached to
the distributor box will be permitted. The aggregate shall be moistened immediately prior to mixing with the

emulsion.

408-2.03.05 WATER FOG: Immediately prior to application of the slurry seal, the surface of the pavement and
all crack faces shall be moistened with a fog spray of water, applied at the rate of 0.02 to 0.05 gallon per square
yard (0.09 to 0.25 liter per square meter) from the spray-bar on the slurry seal machine. No free water shall be on
the surface of the pavement following the fog spray. Rate of application of the fog spray shall be adjusted during
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the day to suit pavement temperatures, surface texture, humidity, and dryness of pavement surface.

408-2.03.06 APPLICATION: Sufficient quantities of the slurry seal or micro-surfacing mixture shall be fed into
the spreader box such that uniform and complete coverage of the pavement is obtained. The mixing machine shall
be operated at such a speed that the mixture in the spreader box shall not exceed a total mixing time of four (4)
minutes and the volume shall remain essentially constant. The slurry seal shall be placed at a rate of eight to twelve
(8-12) pounds of aggregate per square yard (3.6 to 5.5 Kilograms per square meter) of Type I aggregate, twelve to
twenty (12-20) pounds of aggregate per square yard (5.5 to 9 kilograms per square meter) for Type Il aggregate,
and eighteen to thirty (18-30) pounds of aggregate per square yard (8.2 to 14 kilograms per square meter) for Type
[T aggregate. The application rate shall be adjusted for the surface texture of the pavement to ensure effective
embedment of the aggregate and the durability of the surface treatment.

The Contractor shall submit a signed written report to the Engineer each working day indicating the amount of
aggregate and emulsion delivered, aggregate and emulsion used on the project, and the amount of area in square
yards completed. In order to comply with and verify the mixture of materials to the mix design and the specified
aggregate application rate the contractor shall submit a signed written report to the Engineer each working.day
indicating the percentage of emulsion used to aggregate used, and the application rate in pounds of aggregate
applied per square yard (kilograms per square meter) of area covered.

The contractor shall submit to the Engineer from the aggregate and emulsion suppliers an original copy of the
Bill of Lading daily for each delivery of material to be used on the project. The contractor shall submit with each
emulsion bill of lading a certificate of compliance from the emulsion supplier verifying that each delivery of
emulsion is in compliance with the contract requirements.

If uniform thickness cannot be met with one application due to irregularities in pavement surface, multiple
applications shall be made. Where multiple applications are required, as determined by the Engineer, each
application shall be thoroughly cured before another application is placed. Any additional applications will be paid
at the unit price bid.

No streaks caused by oversized aggregate particles or buildup of slurry mix on squeegees shall be left in the
finished surface.

408-2.03.07 JOINTS: The longitudinal joint between adjacent lanes shall have no visible lap, pinholes, or
uncovered areas. Thick spots caused by overlapping shall be smoothed immediately with hand squeegees before the
emulsion breaks. Overlaps which occur at transverse joints shall also be smoothed before the emulsion breaks, so
that a uniform surface is obtained which contains no discontinuities,

408-2.03.08 PRODUCTION: The Contractor shall average a minimum of twenty thousand (20,000) square
yards (17,000 square meters) of material, in place, per working day for work within the public right of way. At the
direction of the Engineer, parking lot applications, heavy application rates and areas not feasible to close the entire
area are excluded from the required production rate.

408-2.03.09 LINES: Care shall be taken to insure straight lines along curbs and shoulders. No runoff on these
areas will be permitted. Lines at intersections shall be kept straight to provide a good appearance.

408-2.03.10 HANDWORK: Approved hand squeegees, with burlap drags, shall be used to spread slurry in areas

not accessible to the slurry spreader box. Care shall be exercised in leaving no unsightly appearance from
handwork.
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408-2.03.11 CURING: Areas receiving slurry seal will be allowed to cure from four (4} to twenty-four (24)
hours or until the treated pavement will not be damaged by traffic. Areas receiving micro-surfacing shall be
sufficiently cured to be open to traffic within one (1} hour. The Contractor will protect the area for the full curing
period with suitable barricades or markers. Areas which are damaged within twenty-four (24) hours of application
of slurry or prior to moving to new work locations shall be repaired by the Contractor at his expense.

408-2.03.12 ROLLING: Slurry seal placed on parking lots, alleys or low traffic volume areas as determined by
the Engineer shall be compacted with a smooth pneumatic tire roller, with a minimum weight of four (4) tons (3.6
metric tons). The roller shall be equipped with a water tank and a sprinkler apparatus which shall be used to keep
the wheels damp and to prevent the adherence of slurry seal on the wheels during the rolling process. Steel wheel
rollers may be used in a supplementary capacity when approved by the Engineer. Rolling shall start when the
slurry seal/micro-surfacing has set sufficiently to prevent any pick-up of material and rolled a minimum of three
coverages by the roller or until a uniform surface is obtained.

408-2.03.13 WEATHER LIMITATIONS: Slurry seal or micro-surfacing shall be applied only when the
atmospheric temperature is sixty-five (65) degrees F. (18 degrees C.) and rising and when the temperature is not
expected to fall below sixty (60} degrees F. (16 degrees C.) during working hours. Application of slurry seal or
micro-surfacing when the atmospheric temperatures are expected to exceed one hundred five (105) degrees F. (40
degrees C.} will not be allowed. The maximum and minimum temperatures may be adjusted by the Engineer.
High relative humidity or overcast conditions causing prolonged cure times or undesirable color shall be cause for

stopping the work.

408-2.03.14 MAINTAINING TRAFFIC: The seal coat shall be applied to alternating streets to provide sufficient
public parking for those residents living on streets which have been closed. Traffic will not be allowed on the
newly placed bituminous material until, in the opinion of the Engineer, the bituminous material has sufficiently set
and bonded to prevent damage by vehicular traffic. Areas which are subject to an increased rate of sharp turning
vehicles may require additional time to allow for a more complete cure of the slurry seal mat to prevent damage.
Street closures shall be opened as soon as the material has sufficiently set and bonded.

The contractor shall cooperate with and give written notice to all emergency agencies, public entities, each
home, homeowners association, business and school that will be affected by any part of the construction process,
particularly concerning temporary interruptions o vehicular access, To accomplish the notification process the
contractor shall provide a minimum of two notifications. The first written notice of the approximate schedule and
explanation of the work process shall be distributed at least seven (7) days prior to the commencement of work in
the area. A second written notice shall be distributed at least twenty-four (24) hours prior to construction to remind
all affected parties of the construction to take place. The contractor shall employ a qualified: traffic control
supervisor to be on site locally at all times traffic control devices are being used or when notifications have been

sent out.

408-2.03.15 TRAFFIC MARKINGS: Prior to removal of street closure barricading, all raised pavement markers
shall be exposed. Temporary reflective polyurethane plastic marker tabs shall be installed prior to the application
of slurry seal on streets where permanent markings are scheduled for replacement. Temporary traffic markings
shall comply with Section 6, “Temporary Traffic Control”, of the MUTCD.
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408-2.03.16 STORAGE OF EQUIPMENT AND MATERIALS: Materials shall be stored in an area to prevent
water saturation and contamination of stockpiled aggregates. Written authorization to use private property to store
equipment and materials shall be obtained from the property owner and submitted prior to mobilization and use.
The Contractor shall also submit a letter of indemnification to the Owner and the property owner.

408-2.03.17 CLEANUP: All material swept or blown onto the sidewalks, all trash, all discarded slurry seal
material, or other refuse shall be collected on a daily basis, removed from the site and disposed of to a site

approved by the Engineer.

All applied slurry seal/micro-surfacing surfaces shall be swept by the Contractor with an approved sweeper to
remove any excess raveled material which becomes dislodged from the street surface after five (5) days. Dislodged
material from the street shall be disposed of to a site approved by the Engineer. Sweeping required beyond the
initial five (5) days cure, due to “normal raveling” shall be paid for under the appropriate bid item for sweeping.

408-2.03.18 CONTRACTORS RESPONSIBILITY TO THE PUBLIC: The Contractor is responsible to answer
and resolve any conflicts that may arise between a homeowner or business owner and himself during the

construction process.

METHOD OF MEASUREMENT

408-2.04.01 MEASUREMENT: The quantity of slurry seal or micro-surfacing measured for payment will be the
number of square yards (square meters) of Type I, Type II, or Type HI material applied and conforming to all the

requirements of the completed work.
Surface preparation prior to the application of slurry seal or micro-surfacing shall be the number of hours spent

performing grinding operations.
Ravel sweeping including disposal of excess material, shall be based on the number of hours spent sweeping at

the direction of the Engineer.

BASIS OF PAYMENT

408-2.05.01 PAYMENT: Payment at the unit price bid for the accepted quantity of slurry seal or micro-surfacing
measured as provided in Subsection 408-2.04.01 “Measurement” shall be full compensation for developing the mix
design, furnishing the material, mixing, hauling, loading, placing, rolling, and any incidentals for doing all the

work involved in placing the material.
Payment at the unit prices bid for surface preparation and ravel sweeping shall be full compensation for all

work involved to complete the items.
Payment at the unit price bid for the addition of carbon black to the slurry seal or micro-surfacing mixture shall

be full compensation for all work involved in its use.
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All payments will be made in accordance with Subsection 109.02, “Scope of Payment."
Payment will be made under:

PAY ITEM PAY UNIT
Application of Polymer Modified Type 1, I, or TII Slurry Seal ...l Square Yard (Square Meter)
Application of Type III Micro-Surfacing ... Square Yard (Square Meter)
Surface GIiIAIIE ... i e i e e e Hour
RaAVEl WO I ... . o e e Hour
Carbon Biack Additive (OPHONAL) ...ooiii i e Gallon (Liter)
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SECTION 613

CONCRETE CURB, WALK, GUTTERS, DRIVEWAYS
AND ALLEY INTERSECTIONS

DESCRIPTION

613.01.01 GENERAL: Concrete curb, walk, gutters, cross gutters, driveways, and alley intersections shall
be constructed of Portland cement concrete prepared as prescribed in Section 301, "Portland Cement

Concrete"”.

MATERIALS

613.02.01 GENERAIL: Materials shall conform to the applicable requirements of Section 501, "Portland
Cement Concrete,” Section 502, "Concrete Structures” and Section 505, "Reinforcing Steel.”

CONSTRUCTION

613.03.01 The thickness of Type | or II Base under Concrete Curbs, Gutters, Walks, Driveways and Alley
Intersections shall be shown on the Plans or Standard Drawings or as specified in the Special Provisions.

The subgrade shall be constructed true to grade and cross sections as shown on the Plans or as established
by the Engineer. It shall be watered and compacted until the subgrade reaches the compaction required for the

adjacent roadway or base course.

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

613.03.03 DRAINAGE OUTLETS THROUGH CURB: The Contractor will be required to provide suitable
outlets through new curb for all existing building drains along the line of the work. He shall place outlets
opposite any low area on adjacent property, the drainage of which will be effected by the new work.

Where sidewalk or curb will be higher than adjacent property, the Contractor shall provide at least one four
(4) inch (10 centimeters) diameter opening through the curb for each parcel when directed by the Engineer.

613.03.04 DRIVEWAY ENTRANCES AND ALLEY INTERSECTIONS: Driveway entrances and alley
intersections shall be provided in new curb at all existing driveways and alley intersections along the line of the
work at locations shown on the Plans or Standard Drawings or as specified in the Special Provisions.

613.03.05 STANDARD FORMS: Form material shall be free from warp, with smooth and straight upper
edges, and if used for the face of curb, shall be surfaced on the side against which the concrete is to be placed.
Wooden forms for straight work shall have a net thickness of at least one and one-half (1-1/2) inches (3.8
centimeters); metal forms for such work shall be of a gage that will provide equivalent rigidity and strength.
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Curb face forms used on monolithic curb and gutter construction shall be of a single plank width when the curb
face is ten {10) inches (25 centimeters) or less, except for those used on curb returns. Wooden forms used on
curb returns shall be not less than three-fourths (3/4) inch (1.9 centimeters) in thickness, cut in the length and
radius as shown on the plans, and held rigidly in place by the use of metal stakes and clamps. The curb face
shall be cut to conform exactly with the curb face batter as well as being cut in the required length and radius.
Forms shall be of sufficient rigidity and strength, and shall be so supported, as to adequately resist springing or
deflection from placing and tamping the concrete. Metal forms shall not be used for curb returns or on curves
of less than 250 foot radius.

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

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

Back forms shall be held securely in place by means of stakes driven in pairs at an interval not to exceed
four (4) feet (1.2 meters), one at the front form and one at the back. Clamps, spreaders, and braces shall be
used to such extent as may be necessary to insure proper form rigidity. Forms for walk, gutter, and similar
work shall be firmly secured by means of stakes driven flush with the upper edge of the form at intervals not to
exceed five (5) feet (1.5 meters). Form stakes shall be of sufficient size and be driven so as to adequately resist

lateral displacement.
Commercial form clamps for the curb and gutter may be used provided they fulfill the requirements

specified herein.

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

If machines designed specifically for such work and approved by the Engineer are used, the results must be
equal to or better than that produced by the use of forms. If the results are not satisfactory to the Engineer, the
use of the machines will be discontinued. All applicable requirements of construction by use of forms shall
apply to the use of machines.

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

Any curb, except on structures, may be placed by using an extrusion machine provided the finished curb is
true to line and grade and the concrete is dense and of the required surface texture and strength. The combined
aggregate for the concrete placed by the extrusion method shall be of such size that the percentage composition
by weight will conform to the Grading Limits of Combined Aggregates as specified in Subsection 706.02.01 for
the three-fourths (3/4) inch (1.9 centimeters) maximum grading.

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

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

In lieu of placing dowels and bar reinforcing steel and in advance of placing curbs on existing pavement or
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base, the surface shall be thoroughly cleaned and the adhesive specified below shall be applied. Cleaning of the
pavement or base shall be accomplished by wire brushing or by blast cleaning if the latter method is ordered by
the Engineer. The cleaned surface shall be free from dust, loose material or oil.

The adhesive shall consist of two (2) components which shall be mixed together at the site of the work and
shall conform to the requirements of California State Specification 741-80-43 for "Epoxy Resin Adhesive for
Bonding New Concrete to Qld Concrete.

The grade for the top of the curb shall be indicated by an offset guide line set by the Contractor from
survey marks established by the Engineer. The forming tube portion of the extrusion machine shall be readily
adjustable vertically during the forward motion of the machine to provide when necessary, a variable height of
curb conforming to the predetermined curb grade. A grade line gage or pointer shall be attached to the
machine in such manner that a continual comparison can be made between the curb being placed and
established curb grade as indicated by the offset guide line.

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

The top and face of the finished curb shall be true and straight, and the top surface of curbs shall be of
uniform width, free from humps. sags, or other irregularities. When a straightedge ten (10} feet (3 meters)
long is laid on the top or face of the curb or on the surface of gutters, the surface shall not vary more than 0.01
foot (.30 centimeters) from the edge of the straightedge, except at grade changes or curves.

Crawler track driven extrusion machines shail not be used on finished course plantmix surface. Concrete
shall be fed to the machine at a uniform rate. The machine shall be operated under sufficient uniform restraint
to forward motion to produce a well compacted mass of concrete free from surface pits larger than
three-sixteenths (3/16} inch (0.48 centimeters) in diameter and requiring no further finishing, other than light
brushing with a brush filled with water only. Finishing with a brush application of grout will not be permitted.

Expansion joints shall be required at E.C. and B.C. of curb returns, and also along the line of work at
regular intervals not to exceed three-hundred (300) feet (91 meters). Unless otherwise specified transverse
weakened plane joints on curb and gutter produced by an extrusion machine shall be constructed at ten (10) feet
(3 meters) intervals along the line of the work,

Weakened plane joints shall be constructed as specified in Subsection 613.03.10.

Expansion joints shall be constructed as specified in Subsection 613.03.09.

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

613.03.07 PLACING CONCRETE: Concrete shall be placed on a subgrade sufficiently dampened to insure
that no moisture will be absorbed from the fresh concrete.

Concrete shall be placed in curb, gutter, and curb and gutter forms in horizontal layers not exceeding six
(6) inches (I5 centimeters) in thickness, each layer being spaded along the forms and thoroughly tamped.
Concrete may be placed in layers of more than six (6) inches (15 centimeters) in thickness only when
authorized by the Engineer and the spading and tamping is sufficient to consolidate the concrete for its entire
length.

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

Concrete shall be placed in cross gutters in horizontal layers of not more than four (4) inches (10
centtmeters) in thickness, each layer being spaded along the form faces and thoroughly tamped into a dense and
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compact mass. If internal vibrators are used, the full specified thickness may be placed in one operation.
After ihe concrete has been placed and tamped, the upper surface shall be struck off to the specified grade.

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

613.03.09 EXPANSION JOINTS: Expansion joints shall be constructed in curbs, walk and gutter as shown
on the plans, Standard Drawings or as specified herein. Such joints shall be filled with pre-molded joint filler
conforming with the requirements prescribed in Section 707. No such joints shall be constructed in cross
gutters, alley intersections or driveways except as may be approved by the Engineer.

One-half inch (1.3 centimeters) joints shall be constructed in curk and gutter at the end of all returns except
where cross gutter transitions extend beyond the curb return, in which case they shall be placed at the ends of
the cross gutter transition. No joints shall be constructed in returns. Where monolithic curb and gutter is
constructed adjacent to concrete pavement, no expansion joints will be required except at E.C. and B.C. of curb
returns.

Expansion joint filler one-half (1/2) inch (1.3 centimeters) thick shall be placed in walk at the E.C. and
B.C. of all walk returns, around alt utility poles which may project into the concrete along the line of the work,
and in walk returns between the walk and the back of curb returns when required by the Engineer. At the E.C.
and B.C. and around utility poles, the joint filler-strips shall extend the full depth of the concrete placed. Joint
filler strips between walk and curb shall be the depth of the walk plus one (1) inch (2.5 centimeters) with the
top set flush with the specified grade at the top of curb.

All expansion joint filler strips shall be installed vertically, and shall extend to the full depth and width of
the work in which they are installed, and be constructed perpendicular to straight curb or radially to the line of
the curb constructed on a curve. Expansion joint filler materials shall completely fill these joints to within
one-fourth (1/4) inch (0.6 centimeters) of any surface of the concrete. Excess filler material shall be trimmed
off to the specified dimension in a neat and workmanship manner. During the placing and tamping of the
concrete, the filler strip shall be held rigidly and securely in proper position.

613.03.10 WEAKENED PLANE JOINTS: Weakened plane joints shall be straight and constructed in
accordance with paragraphs (a) or (b) below, unless otherwise shown on the plans.

In walk, joints shall be transverse to the line of work and at regular intervals not exceeding ten {10) feet (3
meters). At curves and walk returns, the jeints shall be radial.

In gutter, including gutter integral with curb, joints shall be at regular intervals not exceeding ten (10) feet
(3 meters). Where integral curb and gutter is adjacent to concrete pavement, the joints shall be aligned with the

pavement joints where practical.

{a) Control Joint. After preliminary trowelling, the concrete shall be parted to a depth of two (2)
inches (5 centimeters) with a straightedge to create a division in the coarse aggregate. The concrete
shall be refloated to fill the parted joint with mortar. Headers shall be marked to locate the weakened
plane for final joint finishing, which shall be accomplished with a jointer tool having a depth of one-half
(1/2) inch (1.3 centimeters) and a radius of one-eighth (1/8) inch (0.3 centimeters). The finished joint
opening shall not be wider than one-eighth (1/8) inch (0.3 centimeters).
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(b) Plastic Control Joint. The joint material shall be a T-shaped plastic strip at Jeast one (1) inch (2.5
centimeters) deep, having suitable anchorage to prevent vertical movement, and having a removable
stiffener with a width of at least three-fourths (3/4) inch (1.9 centimeters). After preliminary
trowelling, the concrete shall be parted to a depth of two (2) inches (5 centimeters) with a straightedge.
The plastic strip shall be inserted in the impression so that the upper surface of the removable stiffener
is flush with the concrete. After floating the concrete to fill all adjacent voids, the removable stiffener
shall be stripped. During final trowelling, the edges shall be finished to a radius of one-eighth (1/8)
inch (0.3 centimeters) using a slit jointer tool.

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

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

The face and top of the curb shall be carefully trowelled to a smooth and even finish; the top being finished
to a transverse slope of one-fourth (1/4) inch (0.6 centimeters) toward the gutter, with both edges rounded to a
radius of three-fourths (3/4) inch (1.9 centimeters). The trowelled surface shall be finished with a fine hair
broom applied parallel with the line of the work. The edge of the concrete at all expansion joints shall be
rounded to a one-fourth (1/4) inch (0.6 centimeters) radius. The surface of the work shall be finished as
prescribed; after which the name of the Contractor, together with the year in which the improvement is
constructed, shall be stamped therein to a depth of one-fourth (1/4) inch (0.6 centimeters), in letters not less
than three-fourths (3/4) inch (1.9 centimeters) high, at B.C. and E.C. curb returns.

613.03.13 WALK: The forms shall be set to place the finished surface in a plane sloping up from the top of
curb at a rate of one-fourth (1/4) inch to one (1) foot {0.6 to 30 centimeters) when measured at right angles to
the curb.

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

Walk shall be steel trowelled to a smooth and even finish. All formed edges shall be rounded to a radius of
one-half (1/2) inch (1.3 centimeters). Edges at expansion joints shall be rounded to a radius of one-eighth (1/8)
inch (0.3 centimeters). Preliminary trowelling may be done with a long-handled trowel or "Fresno", but the
finish trowelling shall be done with a hand trowel. After final trowelling, walk on grades of less than 6% shall
be given a fine hair broom finish applied transverse to the centerline. On grades exceeding 6%, walk shall be
finished by hand with a wood fleat. Walk shall be remarked as necessary after final finish, to assure neat
uniform edges, joints, and weakened plane lines.

Weakened plane lines, where required, shall have a minimum depth of one and one-half (1-1/2) inch (3.8
centimeters) and a radius of one-eighth (1/8) inch (0.3 centimeters). When longitudinal weakened plane lines
are required, they shall be parallel to, or concentric with, the lines of the work. Walks twenty (20) feet (6.1
meters) or more in width shall have a longitudinal center weakened plane line. In walk returns, one weakened
plane line shall be made radially midway between the B.C.R. and E.C.R. When directed by the Engineer,
longitudinal and transverse weakened plane lines shall match the adjacent walk. The Contractor shall have
sufficient metal bars, straightedges, and joint tools on the project.

Headers shall remain in place for at least sixteen {16) hours after completion of the walk but must be
removed before the work is accepted.
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The name of the Contractor, together with the year in which the improvement is constructed, shall be
stamped therein to a depth of 1/4 of an inch, in letters not less than 3/4 of an inch, at intervals of not less than
200 feet. A metal identification plate with the exposed face set flush with the finished surface of the concrete,
anchored to a depth of not less than 1-1/2 inches, may be substituted for the stamping in the concrete. At least
one such stamping or identification plate shall be made on each cement concrete job at the project.

613.03.14 GUTTER: Afier the concrete has been thoroughly tamped in such manner as to force the larger
aggregate into the concrete and bring to the top sufficient free mortar for finishing, the surface shall be worked
to a true and even grade by means of a float, trowelled with a long-handled trowel (or "Fresno"} and wood float
finished. The flow line of the gutter shall be trowelled smooth for a width of approximately four (4) inches (10
centimeters) for integral curb and gutter and four (4) inches (10 centimeters) on either side of the flow line on
cross and longitudinal gutters. The outer edges of the gutter shall be rounded to a radius of one-half (1/2) inch
(1.3 centimeters).

Side forms shall remain in place for at least twenty-four (24) hours after completion of the gutter, but must

be removed before the work will be accepted.
Median island paving shall be as shown on the Standard Drawings.

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

613.03.16 REPAIRS AND REPLACEMENTS: Any new work found to be defective or damaged prior to its
acceptance shall be repaired or replaced by the Contractor at no expense to the Contracting Agency and in
accordance with Subsection 105.12, "Removal of Unacceptable Work."

613.03.17 BACKFILLING AND CLEANUP: Backfilling to the finished surface of the newly constructed
improvement must be complete before acceptance of the work.
Upon completion of the work the surface of the concrete shall be thoroughly cleaned and the site left in a

neat and orderly condition.

613.03.18 DETECTABLE WARNINGS: In accordance with the Americans with Disabilities Act {ADA),
detectable warnings shall be constructed on all sidewalk ramps. Detectable warnings shatl provide a tactile
surface which visually contrasts with ramp and street surfaces to assist visually impaired persons in the
identification of street and driveway crossings. Detectable warnings shail be constructed at the bottom of
sidewalk ramps to a minimum depth of 24 inches (610 millimeters) and extending the full width of the ramp in
accordance with Uniform Standard Drawings. The materials and method of constructing the warning strips
shall be as directed by the Engineer of the entity having jurisdiction over the ramp. Additional information on
detectable warning materials and applications is available from the U.S. Access Board.

MEASUREMENT
613.04.01 MEASUREMENT: The quantity of curb, gutter, and combination curb and gutter measured for

paymeni wiil be the number of linear feet (meters) along the base of the curb face or along the flow line of the
gutter.
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The quantity of sidewalk, driveway, and alley intersections shall be measured for payment by area in square
feet (square meters).

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

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

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

BASIS OF PAYMENT

613.05.01 PAYMENT: The accepted quantities of concrete measured as provided in Subsection 613.04.01,
"Measurement," wiil be paid for at the contract unit price bid per [inear feet (meter) for curb, gutter, curb and
gutter and per square foot (square meter) for sidewalks, driveway or alley intersection as the case may be.

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

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

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

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

Payment will be made under:

PAY ITEM PAY UNIT
TYPE A CUID o e e e Linear Foot (Meter}
Type L Island Curb and GUIET ... ..ottt Linear Foot (Meter)
Type L Curb and GUUET. ......iuiiii et e et e e e Linear Foot (Meter)
Comnerete Sidewalk ... i e Square Foot (Square Meter)
COnCTEte DIiVEWAY oottt Square Foot (Square Meter)
Concrete Sidewalk and Driveway .. ..o i s Square Foot (Square Meter)
Concrete Alley INerSeCtion ..o e e e Square Foot (Square Meter)
Conerete Valley GUIIET ...ooout it e e e cee e et et e et e eaeaa i Square Foot (Square Meter)
Concrete Commercial DITVEWAY ...t e Square Foot (Square Meter)
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SECTION 614

PAINTING

DESCRIPTION

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

MATERIALS

614.02.01 GENERAL: Materials shail meet or exceed the minimum standards hereinafter set forth:

(a) Materials. The raw materials for use in the various paint formulas shall conform to the specifications
designated by Federal or Military serial number or paint material code number under the various paint
classifications hereinafter specified. Subsequent amendments to the specifications quoted shall apply to
all raw materials and finished products. No "or equal” substitutions for any specified material shall be
made without written consent of the Engineer.

() Manufacturing and Packaging. All manufactured paint shall be prepared at the factory ready for
application. The addition of thinner or other material to the paint after the paint has been shipped will
not be permitted, unless sc specified.

The finished paint shall be furnished in new, round steel containers of not more than 6 gallon capacity
and of metal not thinner than 0.024 inch nominal thickness. The containers shall have lug type crimp
lids with ring seals and be equipped with ears and bails. The containers shall meet U.S. Department
of Transportation Hazardous Material Shipping Regulations. The container shail be lined if necessary
to prevent attack by the paint. The lining shall not come off the can as skins.

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

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

Precautions concerning the handling and the application of paint shall be shown on the label of paint and
solvent containers.

614.02.02 NUMBER OF COATS: Unless otherwise required in the contract documents, the number and kinds
of coats of paint shall be as set forth in Section 714, "Paint."
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SECTION 622 - BLANK

SECTION 623

TRAFFIC SIGNALS AND STREET LIGHTING

DESCRIPTION

623 G.01.01 GENERAL: Electrical work shall consist of furnishing and installing, modifying or removing
traffic signals, school flashers, flashing beacon systems, street and highway lighting systems, sign illumination
systemns, traffic count stations, electrical equipment in structures, falsework lighting, partial installations for
future systems, or combinations thereof, all as shown on the plans, and as specified in these specifications and
the Special Provisions. Standard Drawings for Street Lighting and Traffic Signals shall be the "Uniform
Standard Drawings, Volumes I and 11."

Unless otherwise indicated on the plans or specified in the Special Provisions, all materials shall be new.

The locations of signals, beacons, standards, lighting fixtures, signs, controls, services, and appurtenances
shown on the plans are approximate and the exact locations will be established by the Engineer in the field.

All materials furnished and used shall conform to the provisions in Section 106. The materials shall be
manufactured, handled, and used in a manner to insure completed work in accordance with the plans,
specifications, and Special Provisions.

All systems shall be complete and in satisfactory operating condition at the time of acceptance of the
contract. Where an existing system is to be modified, the existing material shall be reused in the revised
system, removed, saivaged, and stockpiled or abandoned as shown on the plans, as specified in the Special

Provisions or as directed by the Engineer.

623 G.01.02 REGULATIONS AND CODE: All electrical equipment shall conform to the standards of the
National Electrical Manufacturers Association (NEMA), and listed by Underwriters' Laboratories, Inc. (UL),
or the Electronic Industries Association (EIA), wherever applicable. In addition to the requirements of the
plans, these specifications, and the Special Provisions, all materials and workmanship shall conform to the
requirements of the National Electrical Code (NEC); National Electrical Safety Code (NESC); Standards of the
American Society for Testing and Materials (ASTM); American National Standards Institute (ANSI) manuals;
International Municipal Signal Association (IMSA) cable specifications; Institute of Electronic and Electrical
Engineers (IEEE); Illumination Engineering Scciety (IES); Rural Electrification Association (REA); Nevada
Occupational Safety and Hazard Act (NOSHA); National Board of Fire Underwriters (NBFU); Mamual on
Uniform Traffic Control Devices (MUTCD); Uniform Standard Drawings, Clark County Area; and any local
ordinance which may apply.

Wire sizes shall be indicated in American Wire Gage (AWG).

All work performed on any traffic signal component must be under the direct on-site supervision of an
IMSA Certified Technician. Effective March 30, 2000 the level of certification required is Level I, and the
level of certification required shall be increased to Level Il effective March 30, 2001.
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623 G.01.03 EQUIPMENT LIST AND DRAWINGS: Unless otherwise permitted in writing by the
Engineer, the Contractor shall within fifteen (15) days following approval of the contract, submit to the
Engineer for approval, a list of equipment and materials which he proposes to install. The list shall be
complete as to name of manufacturer, size, and identifying number of each item. The list shall be
supplemented by such other data as may be required, including scale drawings of cabinets showing location and
spacing of shelves, terminal blocks and equipment, including dimensioning.

All of the above data shall be submitted, in triplicate, for review. Where electrical equipment is
constructed as detailed on the plans, the submission of detailed drawings and diagrams will not be required.

Where a basic controller cabinet wiring diagram is provided, circuit diagrams for detector plug
connections, peripheral equipment, and external solid-state logic shall be provided.

The Contractor shall furnish five (5) blueline and one (1) mylar reproducible set of cabinet schematic
wiring diagrams 24 inches X 36 inches in size, multiple sheets may be used. The diagrams shall show the
location of the instaliation and shall list all equipment installed in each cabinet. In addition, for each signal
installation, the Contractor shall furnish an intersection skeich showing poles, detectors, field wire connection
terminals and phasing as shown on the plans. The Contractor shall also furnish a minimum of five (5)
operating manuals and five (5) maintenance manuals with each controller and cabinet type. The manuals shall
include any and all peripheral equipment specified herein or in the Special Provisions to be installed with the
controller, such as preempt system, if specified.

All schematic wiring diagrams of the controllers and auxiliary equipment, all cabinet diagrams, and all
operation manuals shall be submitted at the time the controllers are deiivered for testing, or, if ordered by the
Engineer, previous to purchase. This diagram shall show in detail all circuits and parts. Such parts shown
thereon shall be identified by name or number and in such manner as to be readily interpreted.

623 G.01.04 WARRANTIES, GUARANTEES, AND INSTRUCTION SHEETS: Manufacturers
warranties, guarantees, and certifications for materials used in the work and instruction sheets and parts list
shall be supplied with materials and shall be delivered to the Engineer prior to acceptance of the project.

MATERIALS

623 G.02.01 CONDUIT: Underground conductors shall be installed in conduit unless otherwise specified in
the Special Provisions or the drawings. Conduit shall be listed by the Underwriters' Laboratories Inc., and
shall bear the U L. label on each length.

Signal conductors and low voltage conductors shall not be installed in high voltage light standards.

The conduit sizes to be used will be indicated on the plans, or specified in the Special Provisions. Conduit
shall be 1-1/4 inches (32 millimeters) minimum diameter, unless otherwise indicated on the plans or Special
Provisions.

The Contractor may, at his own expense with Engineer approval, use larger size conduit, and where used,
it shall be for the entire length of the run from outlet to outlet with no reducing couplings permitted.

P.V.C. coated rigid steel conduit shall consist of galvanized rigid steel conduit conforming to applicable
federal specifications and Underwriter’s Laboratories. The exterior surface of the conduit shall be acid-treated
to provide an acceptable surface for plastic coating with a heat polymerizing lacquer with a thickness not to
exceed 0.0005 inch (0.01 millimeter) thick. A polyvinyl chloride compound shall then be bonded to the
prepared conduit with a thickness not less than 0.035 inch (0.9 millimeter) for the full length of the conduit
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except the threads. The bond between the metal and the plastic shall be equal or greater than the tensile
strength of the plastic coating. In addition, the P.V.C. compound shall have the following physical
characteristics:

{a) Hardness: 85+ Shore A Durometer

(b) Dielectric Strength: 400 (Volts/mil @ 60 cycles)

(c) Tensile Strength: 3500 psi

623 G.02.02 PULL BOXES: Pull boxes shall be precast reinforced concrete or compaosite boxes of the sizes
and details shown on the plans and standard drawings. Reinforcement shall be 3/4 inch (19 millimeters) mesh,
No. 20 U.S. gage, hardware cloth or bar reinforcement. Either steel, cast iron or non-conductive lids shall be
used. For traffic signal systems, pull box covers shall be inscribed "TRAFFIC SIGNALS," and for lighting
systems the covers shall be inscribed "STREET LIGHTING." Any voltage over 600 shall be inscribed "HIGH
VOLTAGE."

Pull boxes for structure installation shall conform to the dimensions and locations shown on the plans.
Boxes or vaults formed in concrete shall have metal frames and covers with wording inscribed on the covers as
shown on the plans.

All metal parts shall be hot-dip galvanized and shall conform to the applicable portions of ASTM
Designation A 153, after fabrication. Gasket surfaces shall form a true plane. Gaskets shall be one piece
neoprene 1/8 inch (3 millimeters) thick, and shall cover the contact surface between the frame and cover.

All metal parts shall have provisions for attaching an equipment grounding conductor.

623 G.02.03 EXPANSION FITTINGS: Expansion fittings, as detailed on the plans, shall be installed where
the conduit crosses an expansion joint in the structure. Each expansion fitting shall be provided with a bonding
jumper of No. 6 AWG copper wire, or equal. Expansion fittings shall be used where they exit a structure or

bridge abutment.

623 G.02.04 CONDUCTORS AND CABLE: Conductors and cable shall conform to the following
specifications:

{a) Insulation for multiple circuit lighting conductors shall be rated at 600 volts, 75 degrees C. minimum.
Conductors, unless otherwise specified, shall be single conductor, solid or stranded copper of the gage
shown, or indicated herein, insulated with THW grade plasticized polyvinyl chloride.

Copper wire shall conform to the applicable portions of ASTM Designation D 2220, B3 and BS.

{b) Conductors for series lighting shall be No. 8 AWG, solid copper wire insulated with 10/64 inch (4
millimeters) approved polyethylene compound and rated at 5000 volts.

Conductors for traffic signals shall be IMSA approved signal cable of proper size for the required
installation unless otherwise shown on the drawings or specified in the Special Provisions.

623 G.02,05 SPLICING: Overhead wire shall be No. 6 M.H.D. solid bare copper continuous from standard

to standard with no splices.
Double wire circuits shall have pressed steel conductor arms at 45 degrees from the pole and 180 degrees
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from the direction of service.
Where overhead lines change direction, up to 45 degrees, they shall be bisected by rotating feeder arms; for

angles of change greater than 45 degrees an additional set of feeder arms shall be provided to maintain proper
wire separation.

623 .02.06 COLOR CODING: For traffic signals and signs, insulation shall be of solid color, or of basic
colors with a permanent colored stripe, to identify conductors as detailed below, unless otherwise specified.

CONDUCTORS COLORS AND SEQUENCE -- I.M.S.A. SPECIFICATIONS -- #19-2 OR #19-1

Conductor Base Color First Tracer
1 Black
2 White
3 Red
4 Green
5 Orange
6 Blue
7 White Black
8 Red Black
9 Green Black
10 Orange Black
11 Blue Black
12 Black White
13 Red White
14 Green White
15 Blue White
16 Black Red
17 ‘White Red
18 Orange Red
19 Blue Red
20 Red Green

CONSTRUCTION

623 G.03.01 MAINTENANCE OF EXISTING AND TEMPORARY ELECTRICAL SYSTEMS: Existing
electrical systems (traffic signal, ramp metering, highway and street lighting, flashing beacon and sign
illumination), or approved temporary replacements thereof, shall be kept in effective operation for the benefit of
the traveling public during the progress of the work, except when shutdown is permitted to allow for alterations
or final removal of the systems. Traffic signal shutdown shall be as specified in the Special Provisions or as
requested by the Engineer. Lighting system shutdowns shall not interfere with the regular lighting schedule,
uniess otherwise permitted by the Engineer. The Contractor shall notify the Operating Engineer’s Agency in
writing three (3) normal working days prior to performing any work on existing systems.

The Contracting Agency and/or Agency's Operating Engineer shall be notified in writing three (3) normal
working days in advance by the Contractor prior to any operational shutdown of a traffic signal system.

The Contracting Agency will continue operation and maintenance of existing electrical facilities.

Where damage is caused by the Contractor's operations, the Conrractor shall ar his expense, repair or
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replace, at the direction of the Engineer, damaged facilities promptly in accordance with these specifications.
Should the Contractor fail to perform the required repairs or replacements, the cost of performing such repairs
or replacements will be deducted from any monies due or to becomne due the Contractor.

The exact location of existing conduits and pull boxes shall be ascertained by the Contractor before using
equipment that may damage such facilities or interfere with any system.

Where roadways are to remain open to traffic and existing lighting systems are to be modified, the lighting
systems shall remain in operation and the final connection to the modified circuit shall be made so that the
modified circuit will be in operation by nightfall of the same day.

Temporary electrical installations shall be kept in effective operation until the temporary installations are no
longer required for the traveling public.

These provisions will not relieve the Contractor in any manner of his responsibilities as provided in
Subsection 107.11, "Responsibility for Damage,” and Subsection 107.16, "Contractor's Responsibility for the
Work and Materials.”

A temporary overhead cable system may be used for the existing signal system circuitry in lieu of
maintaining the underground installations during construction if approved by the Operating Engineer’s Agency.

Where an existing system is being modified, work not shown on the plans or specified in the Special
Provisions and which is considered by the Engineer as necessary to keep all or any part of the existing system
in effective operation shall be considered as included in the prices paid for the systems, or units, therefore no

additional compensation will be allowed.

COMMUNICATIONS INFRASTRUCTURE FOR THE LAS VEGAS AREA COMPUTER TRAFFIC
SYSTEM (LVACTS): Communications infrastructure installed for the use of the- LVACTS shall meet the

following guidelines:

(1) For rights-of-way one hundred (100) feet (30.5 meters) or greater where public roadway is to be
originally constructed, a four (4) inch (100 millimeter) PVC conduit shall be installed on each side of
the roadway with “P30" pullboxes, as shown in the Standard Drawings, with “FIBER OPTIC”
inscribed on the lid, placed at a nominal spacing of .five hundred (500) feet (150 meters). For
developments where street frontage is less than five hundred (500) feet (150 meters), “FIBER OPTIC”
pull boxes shall be placed adjacent to the roadway at each property line. If adjacent property. has
“FIBER OPTIC” pull box already installed directly adjacent to proposed puli box location, the entity
Engineer may waive placement of the new box for this particular location.

(2) For rights-of-way from eighty (80) feet (24.4 meters) to ninety-nine (99) feet (30.2 meters) where
public roadway is to be originally constructed, a three (3} inch (76 millimeter) PVC conduit shall be
installed on each side of the roadway with “P30" pullboxes, as shown in the Standard Drawings, with
“FIBER OPTIC” inscribed on the lid, placed at a nominal spacing of five hundred (500) feet (150
meters).For developments where street frontage is less than five hundred (500) feet (150 meters),
“FIBER OPTIC” pull boxes shall be placed adjacent to the roadway at each property line. If adjacent
property has “FIBER OPTIC” pull box already installed directly adjacent to proposed pull box location,
the entity Engineer may waive placement of the new box for this particular location.

(3) For rights-of-way from sixty (60) feet (18.3 meters) to seventy-nine (79) feet (24.1 meters) where
public roadway is to be originally constructed, a two (2) inch (51 millimeter) PVC conduit shall be
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instalied on each side of the roadway with “P30" pullboxes, as shown in the Standard Drawings, with
“FIBER OPTIC” inscribed on the lid, placed at a nominal spacing of five hundred (500) feet (150
meters). These locations shall be reviewed on a case-by-case basis by the Intelligent Transportation
System maintenance organization. For developments where street frontage is less than five hundred
(500) feet (150 meters), “FIBER OPTIC” pull boxes shall be placed adjacent to the roadway at each
property line. If adjacent property has “FIBER OPTIC” pull box aiready installed directly adjacent to
proposed pull box location, the entity Engineer may waive placement of the new box for this particular

location.

For each of the right-of-way widths in 1-3, the communications conduit shall run “straight through” the
pullbox, entering the side of the box near the bottom, to allow for a continuous fiber optic pull-of no
more than six thousand (6000) feet ( 1800 meters). A #8 bare or green conductor shall be installed in
all empty conduits.

For rights-of-way less than sixty (60) feet (18.3 meters) in a residential area, conduit and pullboxes will
not be required unless specified by the Agency and approved by the LVACTS System manager and the
installation is in concert with the area’s communications facilities used for the Intelligent Transportation

System.

Installation of conduit in areas of existing offsites should be mnormally limited to one side of the
roadway.

The cover depth from the finish grade of all conduits shall be a minimum of 30 inches (760 millimeters)
with allowances for conduit to rise near puilboxes for entry points. If conduit exists adjacent to the
proposed conduit installation, the depth and location of the end of the new conduit shall be required to
match the existing conduit. If “match™ will requires new conduit to be installed in violation of existing
standards, the governing entity Engineer shall remedy the situation and ensure conduit meets minimum

requirements.

The installation of a “Type 200" Splice Vault as shown in the Standard Drawings with the letters
“FIBER OPTIC” inscribed on the lid shall be mandated at intersections where trunks lines shall meet
and where splicing is to be performed, or at any other locations deemed necessary for use with. the
regional Intelligent Transportation System. At these splice point locations, a “sweep” with radius of 36
inches (900 millimeters) minimum shall be installed with the angle of entry/exit-conducive to pulling
fiber optic cable directly out the lid of the vault without the use of pulleys inside the vault.

Innerduct shall not be used unless specifically required on design plans. If innerduct-is proposed, the
specific use of each innerduct cavity shall be identified on project plans.

All buried conduits shall have underground marking tape placed twelve (12) inches (300
millimeters) above the installed conduit and marked with the letters “FIBER OPTIC”.

All communication facilities shall be identified by the Contractor with “survey grade” GPS locating
equipment. GPS coordinates shall be collected for conduit location every 100 feet (30 meters)
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maximum, for each pull box location and as required by the governing entity Engineer for existing
locations of conduit or pull boxes which have been modified. These coordinates must be supplied
electronically and in hard copy to the ITS maintenance organization for inclusion into the system’s

database.

(12)  For roadway projects where the sidewalk, curb and gutter are already installed and communications
facilities are required, the appropriate size conduit shall be installed at the lip of gutter with a large
sweeping elbow laying sideways under the curb. The angle of the elbow’s entry into the “P30"
pulibox or “Type 200" communications vault shafl be determined in order to provide a straight pull
over the lip of the pullbox lid. The spacing of these puliboxes or the inclusion of this conduit shall
be determined by the LVACTS system manager or th appropriate ITS staff during the
review/design process and shall be dependent upon the existing infrastructure. All decisions shall
be in conjunction with the continually updated master planed approach for the Valley’s
communication facilities.

(13) When fiber optic cable is installed, a minimum of thirty (30) feet (9.1 meters) of slack shall be
safely coiled into each “P30" pullbox and a minimum sixty (60) feet (18.3 meters) in each “Type
200" vault, hung on the sidewall attachment.

MAINTAINING LAS VEGAS AREA COMPUTER TRAFFIC SYSTEM (LVACTS) INTERCONNECT
CABLE: The exact location of existing conduits and pull boxes shall be ascertained by the Contractor before
using any equipment that may damage such facilities or interfere with the LVACTS. Any damage to the traffic
system interconnect cable is considered by the Contracting Agency to constitute an emergency.

Where damage is caused by the Contractor's operations, the Contractor shall, at his expense, begin
temporary repairs immediately after the damage occurs and shall proceed with repairs expeditiously until
complete. Occupancy permits may be held at the request of the Signal Systems Manager if the repairs are not
completed expeditiously and satisfactorily.

Should the Contractor fail to perform the required repairs or replacements, the cost of performing such
repairs or replacements will be deducted from any monies due or to become due the Contractor.

Each conductor in all cable runs in which damage occurs shall be tested for continuity and resistivity to
ensure no latent damage exists elsewhere in the cable.

Cable meeting the LVACTS Specification, 22 AWG, has a D.C. resistivity of 17.4 ohms/1000 feet at 20
degrees C. Any cable exhibiting a D.C. resistivity in excess of 18.3 ohms/1000 feet at 20 degrees C. in more
than one (1) pair of conductors shall be deemed to be damaged when tested hereunder and shall be
replaced/repaired in accordance with this provision.

Pull box splicing shall not be permitted for permanent restoration unless specifically approved in writing,
after a system review, by the LVACTS Signal Systems Manager.

ACCEPTABLE METHODS OF REPAIR AND RESTORATION: Temperary repairs of damage at a single
discrete point in the interconnect cable may consist of a splice made with a re-enterable splice kit in a standard
pull box placed temporarily. Direct burial of a splice is not permitted. The Contractor shall be responsible for
maintaining the temporary repair until such time as the permanent repairs are completed.

Temporary repairs of damage to an extended length of cable or of damage at more than a single discrete
point may consist of placing cable overhead until permanent replacement is completed.
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Permanent restoration of a damaged interconnect cable shall be made in one (1) of the following methods as
approved by LVACTS personnel:

Method 1. Pulling out all damaged cable and replacing with a new cable conforming to
R.E.A . Specification 39, 22 AWG, between existing terminal beards housed in controller,
junction cabinets, or engineering office at each end of the damaged cable run. The new cable
shall be tested after installing for continuity and with a "megger"” to ensure no damage resulted
from the installation process.

Method 2. Install a new standard junction cabinet if the damage occurs within a street intersection no
closer than 300 feet to an existing junction, controller cabinet, IMC or TMC.

Method 3. All repairs of fiber optic cable shall be made per manufacturer’s recommendations.

All damaged cable removed from the system under any of the restoration methods shall be removed from
the conduit in continuous lengths, wound on a reel and returned to the local agency.

All cable repairs or restoration shall be made only under inspection by LVACTS personnel or Traffic
Operations personnel from the local agency in whose jurisdiction the repair is being made.

All materials, equipment and workmanship incorporated into any cable repair or restoration shall be
guaranteed for a period of one (1) year after the final acceptance of the work or equipment. If during the
guarantee period any defects or faulty materials are found the Contractor shall immediately, upon notification
by the local agency or LVACTS, proceed at his own expense to replace and repair same, together with any
damage to all finishes, fixtures, equipment and furnishings that may be damaged as a result of this defective

equipment or workmanship.

623 G.03.02 SCHEDULING OF WORK: Traffic signals shall not be placed in operation for use by public
traffic without the energizing of street lighting at the intersection to be confrolled if street lighting exists or is
being installed in conjunction with the traffic signals.

Traffic signals shall not be placed in operation until all discrepancies are corrected and the roadways to be
controlled are open to public traffic, unless otherwise directed by the Engineer.

Roadway lighting and traffic signals shall not be placed in operation, including flashing operation, prior to
comumencement of the functional test period specified in Subsection 623 T.02.03(e),(f), and (g), "Field Tests,"
unless ordered otherwise by the Engineer.

Conductors shall not be pulled into conduit until pull boxes are set to grade, crushed rock sumps installed,
and metallic conduit bonded.

In vehicular undercrossings, soffit lights shall be placed in operation as soon as practicable after falsework
has been removed from the structure. Lighting for pedestrian structures shall be placed in operation prior to
opening the structure to pedestrian traffic.

If the Engineer orders soffit lights or lighting for pedestrian structures placed in operation before permanent
power service is available, the cost of installing and removing temporary power service will be paid for as extra
work as provided in Subsection 104.03, "Extra Work."

Traffic signals or street lighting shail not be inspected for acceptance or turn on until a completed set of red
lined plans is received by the local agency. This does not preclude the preparation and submittal of as-built

plans.
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623 G.03.03 SAFETY PRECAUTIONS: Before starting work on existing series street lighting circuits, the
Contractor shall obtain daily a safety circuit clearance from the responsible local agency. By-pass shall be
switched to the "off” position, fuses shall be removed, and signs posted at the switch box before any work is

done.

623 G.03.04 EXCAVATING AND BACKFILLING: Excavations required for the installation of conduit,
foundations and other facilities, shall be performed in such a manner as to cause the least possible damage to
the streets, sidewalks, and other improvements. Excavations shall not be larger than necessary for the proper
installation of conduit, electrical facilities and foundations. Excavating shall not be performed until
immediately before installation of conduit, facilities, and foundations.

The material from the excavation shall be placed in a position where the least disruption and obstruction to
vehicular and pedestrian traffic will be realized and the least interference with surface drainage will occur.

Surplus excavated material shall be removed and disposed of by the Contractor outside of the right-of-way.

At the end of each day's work, and at other times when construction operations are suspended, equipment
and other obstructions shall be removed from the right-of-way.

Strucrural excavation and backfill shall conform to the requirements of Section 206, "Structure Excavation"
and 207, “Structure Backfill."

Trench excavations shall be backfilled in conformance with the requirements of Section 208, "Trench
Excavation and Backfill."

Backfilled excavations shall be kept well filled and maintained in a smooth and well-drained condition, until
permanent resurfacing is completed as specified in Subsection 208.03.05, "Cutting and Restoring Street
Surfacing.”

Unless otherwise specified in the Special Provisions, excavation in the street and highway shall be
performed in such a manner that not more than one lane of traffic is restricted in either direction at any time,
unless otherwise approved by the Engineer.

All streets upon or within which any work is being done shall be kept open to all traffic by the Contractor,
as specified in Subsection 104.04, "Maintenance of Traffic," unless otherwise provided in the Special
Provisions, or as approved by the Engineer.

Barricading shall conform to the latest editions of the Traffic Control Plans for Highway Work Zones for
the Clark County Area and the Manual On Uniform Traffic Control Devices.

623 G.03.05 REMOVING AND REPLACING IMPROVEMENTS: Improvements, such as sidewalks,
curbs, gutters, Portland cement concrete and asphalt concrete pavement, bituminous surfacing, base material
and other improvements removed, broken or damaged by the Contractor, shall be replaced or reconstructed in
compliance with the applicable sections of these specifications.

Whenever a part of a square or slab of existing concrete sidewalk or driveway is broken or damaged, it
shall be repaired in accordance with Subsection 202.03.02, "Removal of Structures and Obstructions."

The outline of all areas to be removed in Portland cement concrete sidewalks and in pavements shall be cut
to a minimum depth of 1-1/2 inches (38 millimeters) with an abrasive type saw prior to removing the sidewalk
and pavement material. Cut for the remainder of the required depth may be made by any method satisfactory to
the Engineer. Cuts shall be neat and true with no shatter outside the removal area.

623 G.03.06 FOUNDATIONS: Foundations for posts, standards, and pedestals shall be concrete conforming
to the applicable requirements of Section 501, "Portland Cement Concrete. ™

623-9



623 TRAFFIC SIGNALS AND STREET LIGHTING
Rev. March 13, 2003

For posts, standards, and pedestals, a topping of four (4) inches (100 millimeters) minimum shall be poured
after the post, standard, or pedestal is in proper position. Arms shall be considered live load and may be
mounted only after complying with Subsection 502.03.19. The exposed portions shall be formed to present a
neat appearance. The bottom of concrete foundations shall rest on firm undisturbed ground. In addition, for
traffic signal installations, the bottom two-thirds (2/3) minimum of the concrete foundation shall be poured
against undisturbed soil. If signal foundation is to be placed in area which has been filled, fill shall meet
compaction requirements as specified in the Standard Specifications or special provisions and bottom two thirds
(2/3) minimum of the foundation shall be poured in drilled compacted fill and/or undisturbed soil.

Forms shall be true to line and grade. Tops of footings for posts and standards, except special foundations,
shall be finished one (1) inch (25 millimeters) above grade of curb or sidewalk or as ordered by the Engineer.

Forms shall be rigid and securely braced in place. Conduit ends and anchor bolts shall be held in place by
means of a template until the concrete sets. Both forms and ground which will be in contact with the concrete
shall be thoroughly moistened before placing concrete. Forms shall not be removed until the concrete has
thoroughly set.

Ordinary surface finish shall be applied to exposed surfaces of concrete. Where the edge of a concrete
foundation extends within eighteen (18) inches (450 millimeters) of any existing concrete improvement, a slab
with a minimum thickness of four (4) inches (100 millimeters) shall be extended to meet said existing
improvement.

Concrete for Type XX poles and/or XX-A poles shall set for a minimum of ten (10} days unless otherwise
approved by the Engineer. Concrete for smaller bases shall set for a minimum time of seventy-two (72) hours.

623 G.03.07 WIRING: Wiring shall conform to appropriate articles of the National Electrical Code., Wiring
within cabinets, junction boxes, etc., shall be neatly arranged and laced. Powdered soapstone, talc, or other
approved lubricant shall be used when installing conductors in conduit.

Each conductor shall have eighteen (18) inches (450 millimeters) of slack coiled within each standard and at
least two feet (600 millimeters) of stack coiled in each pull box.

Series lighting cable shall be installed without splices from luminaire to luminaire and from service to
luminaire unless otherwise specified. Multiple lighting conducters may be spliced in the base of standards or in
pull boxes adjacent thereto. Signal cable shall run from terminal to terminal without splices unless otherwise
indicated on the plans.

Conductors shall be joined by the use of a connector approved by the Engineer.

Conductor insulation shall be well penciled, trimmed to conical shape, and roughened before applying
splice insulation. Splice insulation shall be designated by the Engineer.

When conductors and cables are pulled into the conduit, all ends of the conductors and cables shall be taped
to exclude moisture. Ends of spare conductors shall be taped. When new conduit is installed for future use, it
shall have a #8 green (stranded) pull which is secured at both ends.

The ends of all conduits shall be well reamed to remove burrs and rough edges. Field conduit cuts shall be
made square and true so that the ends will butt or come together for the full circumference in the couplings or
adapters. Slip joints or running threads shall not be permitted for coupling metal conduit.

When a standard coupling can not be used, an approved union coupling shall be used.

Couplings for steel conduit shall be tightened until the ends of the conduits are brought together, so that a
good electrical connection will be made throughout the entire iength of the conduit run.

Conduit ends shall be threaded and capped with standard pipe caps until wiring is started. When caps are
removed, the threaded ends shall be provided with approved conduit bushings.
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Manual or power-operated equipment normally used for cutting rigid steel conduit is acceptable for use in
cutting P.V.C. coated rigid steel conduit. P.V.C. shall not be peeled back before cutting and all cuts shall be
reamed. Threading shall be the same as for non-coated rigid conduit. All scarred and grip marked areas shall
be touched up with approved heavy consistency coating compound.

For P.V.C. coated rigid steel, all couplings and threaded fittings shall be hand tightened before using a
wrench. Use strap wrench for the final two turns only. All wrench marks and scores shall be recoated and
joints must be sealed with heavy consistency P.V.C. compound. Ensure that the final installation does not have
any exposed metal areas.

Conduits shall be bent, without crimping or flattening, and no single run shall include more than two 45
degree bends and two 90 degree bends without prior approval of the Engineer.

P.V.C. coated rigid steel conduit, 2 inches (51 millimeters) in diameter or larger, shali be used for all
bends, except for 90 degree bends at street light pole foundations. Standard field bending techniques shall be
used which typically uses a shoe one size larger to accommodate the larger pipe diameter. The minimum radius
of the bend shall be 36 inches {914 millimeters) for P.V.C. coated rigid steel conduit.

Conduit shall be placed to a depth of not less than 24 inches (600 millimeters) below the finished grade in
all areas with the following exceptions. Conduit may be laid on top of and secured to the existing pavement
where such pavement is covered by a raised dividing strip having concrete curb. Conduit under railroad tracks
shall be installed to railroad specifications. Conduit shall be placed under existing pavement by approved
jacking or drilling method. Pavement shall not be disturbed without the approval of the Engineer, and then
only in the event obstructions are encountered; however, upon approval of, or as required by the Engineer,
small test heoles may be cut into the pavement. Jacking or drilling pits shall be kept two (2) feet (600
millimeters) from the edge of any type of pavement whenever possible. Use of water which might undermine
pavement, or soften subgrade, will not be permitted.

Conduit terminating in pedestals shall be a minimum of two (2) inches (50 millimeters) and a maximum of
four (4) inches (100 millimeters) above the foundation and should be sloped toward the handhole opening.

Conduit shall enter concrete pull boxes from the bottom and shall terminate two (2) inches (50 millimeters)
inside the box wall and not less than two (2) inches (50 millimeters) nor more than four (4) inches (100
millimeters) above the bottom, and shall be sloped to facilitate pulling of conductors. Conduit entering the
bottom of a pull box shall be located near the end walls to leave the major portion of the box clear. At all
outlets, conduit shall enter from the direction of the run.

Existing underground conduit to be incorporated into a new system shall be cleaned by blowing out with
compressed air, or by other methods required by the Engineer.

Conduit runs shown on the plans are for bidding purposes only and may be changed with the approval of
the Engineer to avoid underground obstructions.

623 G.03.08 SERVICE: Service points when required by the Contracting Agency for street lighting, traffic
signals, etc. shall be as indicated on the drawings.

Since service points indicated by those other than the Contracting Agency may be subject to change
(subdivision street lighting) the Contractor shall obtain the points of attachment from the serving utility
company and shall be as close to the center of the circuit as possible.

Padmount service, when called for, shall conform to Uniform Standard Drawings, Clark County Area as

applicable.
The Contractor shall furnish and install conduit and conductors to the service point as shown on the plans or

as required to complete the installation.
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No service point will be considered acceptable unless approved in writing by the serving utility company
and the Coniracting Agency Engineer or his designee.

TRAFFIC SECTION

MATERIAL

623 T.02.01 CABINETS ENCLOSURE: The type of cabinet to be furnished shall be a “TYPE VIII”
cabinet, and shall conform to Drawing No. 404.307, sheet 1 of 1, in Volume II of the Uniform Standard
Drawings, Clark County Area, Nevada. This is commonly referred to as an “R” cabinet. All external seams
exposed to the outside shall be 100% welded (no gaps). The cabinet shall be painted with two coats white
enamel both inside and outside, or polished aluminum, depending upon contract provisions. There shall be a
minimum of 4 shelves provided with each cabinet.

All cabinets shall be provided as a complete unit to include all shelves, foundations, anchor bolts with

template, a standard #2 lock, two (2) door stops, etc., and to be completely painted white inside and outside if
required by the contract plans. The police panel shall be keyed with a standard police key lock.
All cabinets shall be weatherproof, properly ventilated, and have at least two (2), 110 CFM ventilation fans,
with each fan having an independent thermostat. All cabinets shall have the door mounted with hinges welded
to door and jamb. There shall be a standard multi-point door stop, along with a supplemental, single-arm door
stop. The location of these will be at the top and bottom of the cabinet door, and they shall be fully retractable
as not to interfere with the door’s closing and opening operation.

Each cabinet must fit the anchor bolt locations and foundations as specified in Standard Drawing 404.213.
This shall be accomplished without modification to the cabinet or foundation.

Cabinets shall have two (2) fluorescent fixtures and lights mounted in the cabinet interior. One mounted
over the door, at a location least likely to be damaged. The length shall be determined by the cabinet width.
The second, an 8 tol5 watt lamp, shall be attached to the bottom of the lowest shelf above the field terminals,
yet it still must illuminate the back panel connection terminals. Both fixtures shall have an on-off switch which
automatically illuminates the lights when the door is opened, and de-energizes them when the door is closed.
The “Back Panel” in each cabinet shall be wired to the NEMA TS2 TYPE 2 standard inputs and outputs.
There shail be standard NEMA “A)” “B,” & “C” connectors with all pins provided a termination point onto
the back panel, including spares or unassigned pins. The terminals shall be clearly marked as to their
associated function, with silk-screen or other approved method of marking.

Only cabinets that are designed to use rails with infinite adjustability (‘uni-strut’ design) on the side of the
cabinet that the shelves and panels are connected to will be accepted. These utilize “spring nuts” in the rail
channel to tighten the bolts that are used. Cabinets that use carriage bolt assemblies are not acceptable.

When specified a rear access door shall be provided. Permanently affixed lifting eyes shall be provided.

(a) All cabinet harnesses and wiring shall be neatly and firmly laced or bound together (with ty-rap or
approved equivalent).

(b) Every terminal shall be numbered and identified in accordance with the cabinet wiring diagrams and
prints.
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(¢) The cabinet shall contain a plastic envelope that can be sealed, which is attached to the cabinet door.
This will be used to house wiring diagrams. The cabinet wiring diagrams shall show and identify the
connectors for all equipment, switches, terminal blocks, relays, flashers and signal control bases.
There shall be included three (3) complete sets of wiring diagrams on “D” size paper, along with a
complete copy of the cabinet wiring diagram on a 3 2 “ floppy disk drawn in Autocad LT95, Autocad
Rev. 12, program or approved equivalent.

The cabinet wiring diagram shall have an intersection sketch with signal heads and push-buttons
identified as related to phasing. A generic phasing layout similar to the following would be acceptable.
The cabinet "controller" phasing shall be referenced as follows:

2 ¢35

iy
T “ﬂ
B

o1 66

(d) All mechanical relays shall have clear dust covers.

() The following equipment shall be furnished and wired in all cabinets:

(1) Three (3), singie-pole, surface-mount circuit breakers: One (1), 20-amp circuit breaker to operate

@)

all the electronic equipment, (e.g. controller, conflict monitor, detection equipment, and

preemption equipment) and the upper utility plug.
One (1) I5-amp circuit breaker for the fan, light, and lower utility plug.
COne (1) 60-amp circuit breaker to operate the other cabinet equipment, and to illuminate all the
indications at the intersection external from the cabinet.

The circuit breakers must accommeodate a #2 AWG stranded conductor which comes from the
utility company’s service meter. If not, the cabinet must have a supplemental terminal block that
can accept this wiring requirement. This terminal block must be a Buss 16204-3, or approved
equivalent.

There shall be a specific terminal, unfused, able to accept # 2 wire for the neutral wire of the power
supply line. This terminal point shall be in the Buss 16204-3 terminal block, or approved
equivalent.
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There shall be a specific terminal, unfused, able to accept # 2 wire for the chassis ground wire of
the power supply line. This terminal point shall be in the Buss 16204-3 terminal block, or

approved equivalent.

The terminal blocks for connecting the pedestrian and vehicle field wires which illuminate the
independent signal heads shall be Thomas and Betts #35301, or approved equivalent. The
mounting height to the bottom of these terminal blocks must be 14” from the bottom of the cabinet

base.

Terminal blocks Cinch 12-142 with Thomas and Betts chair lugs, or approved equivalent will be
used for connection of pedestrian push button “field” conductors.

Terminal blocks for all pins on the wiring harnesses on all connectors of the controller, conflict
menitor, detection systems, and preemption systems must be provided separately. All connector
pins shall be wired and terminated.

A minimum of two (2), sixteen terminal,”Compression type” Copper Ground Strips, with one
mounted and grounded to each side of the cabinet wall, for connection of all common conductors
must be provided in the cabinet. These terminal strips will be connected to the terminal block that
accepts the # 2 stranded wire for the neutral ground wire. These shall be mounted from 2” to 4”7

up from the bottom of the cabinet.

Two compression-type mechanical ground strips shall be mounted on and grounded to the cabinet
wall for connection of all mechanical grounds. One shall be mounted on the left and one on the
right side of the cabinet 2” to 4” above the cabinet base, and they must be tied to the ground wire
from the service point through the terminal block that is used to accept the #2 stranded wire.

Two, dual-circuit, solid state NEMA jack-mounted flashers having a flash rate of 50 to 60 flashes
per minute (see Section &, SOLID STATE FLASHERS, of the 1983 TS1 NEMA specifications)

will be installed.

Channel “A” on the first flasher is to be wired to flash phases 1 and 4, while channel “B” is wired
to flash phases 5 and 8. Channel “A” on the second flasher shall be wired to flash phases 6 and 7,
while channel “B” shall be wired to flash phases 2 and 3.

Overlaps driven flash is:
1A does phase 1, 4, & OLA
1B does phase 5, 8, & OLB
2B does phase 2, 3 & OLC
2A does phase 7, 6 & OLD

The red transfer relays will be wired in such a manner that the field wire outputs shall be flashing
when the relays are de-energized. These transfer relays must be energized to operate the traffic

signal with colors.
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A single, duplex, "U" ground type of convenience outlet shall be furnished for tools and
lighting. It shall have an integral ground fault protection device. This will be located on the
door, or within the lower half of the cabinet. The power source for this outlet shall be the 15-
amp circuit breaker.

A second, single, duplex, "U" ground type of convenience outlet shall be furnished for video
equipment and other electronic test equipment. It shall not have an integral ground fault
protection device. This will be located no more than a foot from the roof of the cabinet, on the
right or left hand side. The power source for this outlet shall be the 20-amp circuit breaker.

Police Panel Switch: There shall be a double-pole, double-throw switch behind the police
auxiliary door. This shall be identified "Auto/Flash.” With the switch placed in the "Flash"
position the switch shall be wired to:

(a) de-energize signal light power and place the intersection to red flashing operation through
the conflict menitor (see “d™ below). The controller power, however, must remain
energized.

(b) activate the “stop time” function within the controller. This will be accomplished through
the Conflict Monitor (see “d” below).

{c) provide logic ground to inform the 2070N contreller that the Police Flash Switch has been
turned on to put on the traffic signal on flash, on pin “AA”, Controller Plug “A”.

(d) de-energize +24v Il to the Conflict Monitor to cause it to fail, which, in turn, causes the
Conflict Monitor to provide a logic ground to Controller Plug “A,” Pin “n,” and Stop Time
to controller. This circuit must be diode-isolated.

When the police switch is placed back into the "Auto" position the intersection shall be
transferred from red flashing operation to normal operation.

The following switches shall be installed on the interior of the cabinet. They must act in the
specified manner:

(a) "Controller Power” switch (identified "On-Off") wired to de-energize only the controller
power when switched to the "off" position.

{b) "Tech Flash™ switch (identified "Auto-Flash") shall be wired to de-energize signal light
power feeding the load switches and transfer relays when the switch is placed in the
"Flash" position. This switch shall cause the intersection signals to flash red, but must
keep controller (and all other equipment) energized. Additionally, the controller shall NOT
be activated to stop-time, while providing logic ground to inform the 2070N controller that
the Tech Flash Switch has been put on flash (Controlier Plug “A,” Pin “AA™). When the
Tech Flash switch is placed back into the "Auto" position the intersection shall be removed
from Flash and return to normal operation.

(c) “Stop Timing” switch (identified "On-Off"}) shall be wired to “stop time” ring 1 and ring 2
on the controller when switched to the "On" position.
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(d) "Interval Advance” switch, which must be a 'Momentary ON' switch, (identified "Interval
Advance") shall be enabled by the “MCE” switch and wired to manually step the controller
through intervals. The Interval Advance switch shall have a guard to keep from accidentally
advancing the controller.

“Manual Control Enable” switch” {identified "MCE") shall be wired to enable “MCE” in
the controller, while allowing the Interval Advance switch to operate.

“Pedestrian And Vehicle Test” switches (identified “On/Off/Test™) shall be provided in
each cabinet. These should be installed on a vehicle and pedestrian detector test panel
located on the inside of the cabinet door. They shall be equipped according to contract
provisions as follows:

(e
)

(1)

()

€))

With toggle switches {on-off-momentary on) wired for permitting the introduction of
manual calls into the controller for every possible vehicle and pedestrian detector

input. Each toggle switch, in the up positicon, shall permit calls into the controller from
the vehicle and pedestrian detection source. Each toggle switch, in the center position,
shall disconnect the vehicle and pedestrian detection source and permit calls into the
controller only via manual push down actuation. Ali possible vehicle and pedestrian
detector circuits shall have a separate toggle switch. Toggle switches shall be provided
for 8§ vehicle and § pedestrian phases and wired independently to the terminal blocks.
With toggle switches (on-off) wired for permitting the infroduction of manual calls via a
separate normally open push button switch into the controlier for every possible vehicle
and pedestrian detector input. Each toggle switch, in the up position, shall permit calls
into the contreller from the vehicle and pedestrian detection source, and permit calls
into the controller via manually depressing the associated push button for the related
phase. Each toggle switch, in the Jower position, shall disconnect the vehicle and
pedestrian detection source and the related push button. All possible vehicle and
pedestrian detector circuits shall have a separate toggle and push button switch. These
switches shall be for all 8 vehicle and all 8 pedestrian phases and wired independently
to the terminal blocks.

All switches and the “lower” convenience outlet may be combined on a single panel
and mounted on the inside cabinet door behind the police auxiliary panel, if desired by
the supplier.

(g) Surge suppressors for electrical power shall be Model #HS-P-SP-120A-60A-RJ, and for
telecommunications line protection shall be Model #MDF 6 95V, or MF 25 95V,

623 T.02.02 CABINET EQUIPMENT:

(a) Solid State Load Switches, Red Transfer Relays, and Sockets: All necessary cabinet wiring,
connecting cables, terminal blocks and sockets shall be provided for complete and proper functionality
of a 8 vehicle, 4 pedestrian, and 4 overlap phase operation.

A total of 16 NEMA load switches shall be provided with each cabinet. There will be two (2) discrete
NEMA flashers accompanying each cabinet. Refer to the 1983 Sections 5 and 8 of the NEMA standard
publication for operational and dimensional requirements. It is mandatory that a wide angle, high
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intensity LED, clearly visible in sunlight shall be provided for each load switch and flasher indication.
A minimum of 6 transfer relays shall be delivered with each cabinet. These shall conform to the 1983
NEMA TS1 specifications. Load bay panels shall not exceed 0.125 inches (3 mm) of flex under 5

pounds pressure .

Pedestrian Push Button Circuit Isolation: To separate the pedestrian detector input circuits to the
controller from the pedestrian push button circuits in the field, six solid state isolation circuits shall be
provided in the cabinet. For four pedestrian movements; channels one, two , three, and four shall
correlate to phase 2, 4, 6, and 8. Therefore, the wiring shall be appropriately terminated within the
cabinet. Channels five and six shall be spares and be terminated to allow access from the front side of
the detector panel.. The “field” push button circuits shall be energized by a 12 VAC source. The
isolation circuits shall be mounted on an edge connector-type P.C. board with all required components;
i.e., transformer, chips, etc. and shall display an LED indication showing status of field buttons.

Video Detection: All cabinets must be wired for Video Detection in the following manner. This is a
requirement whether or not standard loop detection cables are installed into the cabinet.

Every cabinet shall have imstalled and wired into it a discrete *Video Detection Interface Panel”
(VDIP). Phase [ through 8, and overlap A, B, C, & D 24 VDC green and red outputs from the
controller be must be wired to the VDIP, from the back panel. Also, vehicle and pedestrian phase
“calls” ! through 8 must have a termination point on the VDIP.

This VDIP shall be installed under the assumption that the wiring harnesses that accompany all Video
Detection Systems will be connected to these independent termination points at some time.

This VDIP shall be installed at a location within the cabinet where the terminal blocks are easily

accessible.

Loop Detection: =~ When specified, the cabinet shall be wired for 24, single-channel loop amplifier
wiring harnesses, 6, 4-channel loop amplifier wiring harnesses, or a multi-position “rack-mount” style
detection system with the breakdown as follows:

(1) For Single-Channel Detectors:
There shall be two (2), single-channel loop amplifier wiring harnesses for each of the phases 1, 3,
5, and 7, for left turn operation. These harnesses and plugs conform to the TS-1 1983
specifications.  These will be wired as presence loops, with each conductor independently
terminated onto an individual terminal. The “Relay Common” (“B” pin} must terminate, then it

must be wired to logic ground.

There shall be three (3), single-channel loop amplifier wiring harnesses for each of the phases 2, 4,
6, and 8, for thru traffic extension loop operation. These harnesses and plugs conform to the TS-1
1983 specifications. These will be wired as presence loops, with each conductor independently
terminated onto an individual terminal. The “Relay Common” (“B” pin) must terminate, then it
must wired to logic ground.

There shall be one (1), single-channel loop amplifier wiring harnesses for each of the phases 2, 4,
6, and 8, for thru-traffic “call loop” operation. These hamesses and plugs conform to the TS-1
1983 specifications. These will be wired not to output a call during the detected phase green
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service, with each conductor independently terminated onto an individual terminal. The “Relay
Common” (“B” pin) must terminate independently, then it must then be wired to the red and yellow
output from the controller (this must be diode isolated).

(2) For Four-Channel Detectors:
There shall be 6 complete wiring harnesses to match with the standard four channel detection unit
for a total of 24 channels of detection specified in NEMA TS-1 standards, Section 11.2.28.2.
These shall be wired to so the channel inputs of all channels are terminated directly to logic ground.
The number of detection outputs per phase shall be as below:

4 outputs per each even phase (2, 4, 6, 8)
2 outputs per each odd phase (1, 3, 5, 7)

(3) For “Rack-Mounted” Detection:
There shall be a Card rack installed with enough capacity to accommodate 24 separate detection
channels. Contract provisions shall specify whether two-channel or four-channel rack-mounted
detectors are to be uvtilized. The number of detection outputs per phase shall be as below:

4 outputs per each even phase (2, 4, 6, 8)
2 outputs per each odd phase (1, 3, 5, 7)

All wiring harnesses, and rack positions must be clearly marked as to the appropriate phase to

which it belongs.
The wiring harnesses shall be of sufficient length for them to reach the top-most shelf inside the

cabinet.

(ey Optical Preemption Terminal Strip Panel: Every cabinet supplied shall be wired with an “Optical

®

Emergency Preemption Panel,” and shall be marked accordingly. The panel shall have termination
points for four preemption outpuis directly wired to the discriminator. The M138 Emergency
Preemption cable coming from the Optical Detectors shall be terminated to a terminal strip located on

this panel.

The wiring from this panel to the back panel shall be as follows:
Channel “A” to Controller Plug “A,” Pin “q”
Channel “B” to Controller Plug “A,” Pin “y”
Channel “C” to Controller Plug “B,” Pin “W”~
Channel “D” to Controller Plug “B,” Pin “X”

Supplemental 2070N “D” Plug Interface Panel (for additional information, see 623 T.02.03)

Every cabinet shall have a “D” panel wired to which the wiring harness for the “D” plug for the
controller will terminate. The plug used for the “D” plug on the 2070N controller shall be an MS3116-
24-618. The wiring from this plug’s harness shall have independent termination points as shown on the
panel below. All wiring on this panel, except for the “D” plug connector wiring harness itself shall be
performed by the Agency’s staff after delivery and acceptance of the controller cabinet.
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(g) Conflict Monitor Units: The wiring harness that the conflict monitor plugs use shall have independent
termination points. Each and every conductor shall be terminated independently onto a single terminal.
There will be no conductors bound, hanging loose, or not terminated.

All conflict monitors shall be NEMA standard, meeting all requirements of section 6 of the 1983 TSI
specifications. In addition, all monitors shall be equipped with the features defined below:

All cabinets shall be equipped with a conflict monitor harness completely wired in the cabinet to a
separate panel as shown above for twelve (12) channels of operation. Conflict monitors shall be

provided in all cabinets supplied.
Minimum vehicle clearance time monitoring with a time value of 3.0 to 4.0 seconds (able to be selected

on a per channel basis).
Separate indicators for activity on each of the red, amber, green and walk inputs of each monitor

channel.

Front panel indicators showing active channel(s), date, time and description of the current status, while
showing a log of six or more of the most recent failures. All such data shall be stored in a non-volatile
memory.

Liguid crystal front panel displays shall be provided.

Failure status indicators for CVM, 24-1, 24-2, conflict, red failure, clearance failure, minimum green
failure, dual indication, and program card insertion.

The monitor shall provide a front panel display of the approximate time and date of the occurrence of
any power failure in excess of 500 milliseconds duration and the date and time of power restoration.
The monitor program shall have computed and logged this data in non-volatile memory by the end of
the power restart flash interval.

Front panel connectors "A" and "B" mounted directly to printed circuits will not be accepted.

For every integrated circuit custom-programmed device, or any sole source component, within the unit
which is of such special design that replacement units would not be available from any local wholesale
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electronics distributors, one fully programmed duplicate of each IC/device contained therein shall be
furnished directly for each conflict monitor delivered.

All conflict monitors shall have RS-232 capability. The vendor shall supply a software program which
when run on an IBM compatible computer will communicate with the monitor unit for the downloading
of failure event information and any other programmable event including timing, etc.

623 T.02.03 TRAFFIC SIGNAL CONTROLLERS:

{a) General

D

Controller Assemblies. A controller assembly shall consist of a complete mechanism for
controlling the operation of a traffic control signal, including the controller unit and all necessary
auxiliary equipment, mounted in a cabinet. All equipment required to provide the operation shown
on the plans and specifications, shall be provided.

(2) Flashing Operations. All controllers shall be equipped for flashing operation of signal lights.

(3

(4)

(5)

(6)

Flashing operations, when required by railroad preemption, flashing emergency traffic control, or

other causes, shall be set for flashing red on all approaches unless otherwise specified.

Wiring Diagrams. A schematic diagram of the controllers and auxiliary equipment furnished

under the contract shall be submitted at the time the controllers are delivered or, on demand of by

the Engineer, prior to purchase. This diagram shall give in detail all circuits and parts, and such

parts shown thereon shall be identified by name or number and in such manner as to be readily

interpreted.

Operating Voltage. All equipment including interconnection facilities and excepting pedestrian

push buttons and pressure detectors, shall be designed to operate on 120 volts, 60 Hz. AC.

Operation shall be satisfactory at voltages from 105 to 130. The voltage for pedestrian push

buttons shall not exceed 24 volts.

Tests. Prior to completion of the work, the Contractor shall cause the following tests to be made

on all electrical circuits, in the presence of the Engineer:

(1) Test for continuity of each circuit

(2) Test for grounds in each circuit

(3) A megohmeter test on each circuit between the circuit conductor and ground. The insulation
resistance shall not be less than 150 megohms at 500 volts.

(4) A functional test in which it is demonstrated that each and every part of the system functions as
specified or intended herein.

Any fault in any material or in any part of the installation revealed by these tests shall be replaced

or repaired by the Contractor in a manner approved by the Engineer, and the same test shall be

repeated until no fault appears. After testing of each traffic signal system , the system shall be

activated and required to function without failure for a period of 14 calendar days. Any fault or

failure to the system during this period shall be corrected by the Contractor at his own expense and

the system will then be required to function for a period of 14 calendar days without failure. This

procedure will continue until the system successfully operates continuously without failure for 14

calendar days.

System Turn-On: The Contractor must have approval of the date for turn-on, at least five (5)

working days prior, from the Traffic Engineer. Systems shall be permitted to be made operational

623-20



TRAFFIC SIGNALS AND STREET LIGHTING 623
Rev. March 13, 2003

at Agency’s direction, Controller manuals shall be available to the Stgnal Maintenance Division at
time of turn-on. The controller manufacturer shall provide a technical representative at the
intersection during the turn-on and testing period to provide technical assistance.

The supplier shall provide a manufacturer’s representative, with a minimum of an IMSA Level II,
Traffic Signal Technician Certification at time of installation for on-street service of all equipment

provided.
(b} NEMA Controller Construction Specification.

When a NEMA controller is supplied, it shall meet all requirements of the NEMA standards
publication, TS2, Type 2 or later version as well as the following requirements:

(1) Phase reversal shall be activated by applying a logic ground to controller connector “B.”

Pin B shali reverse phase 1 & 2

Pin W shall reverse phase 3 & 4

Pin X shall reverse phase 5 & 6

Pin v shall reverse phase 7 & 8

(2) Each controller unit shall be provided complete with all of the following components and timing

features:

Four keyboard programmable overlaps

Three NEMA connectors "A", "B", "C”

Two DB25-R8232C ports on the front of each controller. One port shall be for communications

and the second port shall be used for occasional connection to a portable computer having

priority over port one.
Each controller will be menu driven, with keyboard programming for listing program, status,
utilities, and special options. Being able to move between programs, menus, and/or sub-menus and
having the ability to copy timing data from one phase to another. The controller shall be able to dim
phase outputs by phase or individual phase color. Readout on the display to be visible in bright
sunlight or in the dark with back lighting.
The equipment housing shall be a completely enclosed painted metal fabrication that is easily
removed and replaced. The design shall include vent holes. The unit shall consist of a frame and
mother board, with separate printed circuit modules (CPU, Memory, I/O, etc.) which will facilitate
simple and rapid maintenance. The connectors for interfacing with the controller shall be part of the
input/output module and are to be located on the front of the unit for ease of access.
The circuit components shall be standard production types that are readily available from any
industrial electronics supply house. All components mounted to the circuit boards shall have their
circuit reference symbol clearly marked on the board and be identifiable by referencing to the
pictorial assembly drawings.
The power supply shall be self contained in a separate and removable module.
The circuit component design life under continuous duty operation shall not be less than 10 years.
All programmed timing and operational parameters shall be retained within electrically erasable and
programmable read only memories (EEPROM'S) or equivalent. No batteries for any such backup
systems will be acceptable, except as necessary to maintain TOD clock time-keeping during power

failure.
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A complete operations and repair manual shall be supplied with each controller unit. Each manual
shall completely describe all features, keystroke sequences, etc. as necessary to activate all
functions provided in the controller. Complete schematic diagrams by circuit function, and separate
diagrams by module. Complete block diagrams of equipment circuits, and compiete parts listing.
Detailed circuit-by-circuit description of the operation that follows component-by-component with
the schematic diagram or block by block with the logic diagram. This requirement may be waived
at the discretion of the purchasing Agency.
It shall be possible to perform a series of diagnostic tests of the system, which shall include the
following:

Wrap around input/output check of connectors A, B and C.

Wrap around Input/ocutput check of communications and printer ports.

RAM memory check.

EEPROM check.
Where special test connectors are required, 2 complete sets of connectors shall be provided per bid
order.
The vendor shall supply a software program to the Agency which when run on an IBM compatible
PC connecied to the controller will demonstrate to the Agency the controller's communications with
respect to baud rates, uploads, downloads, monitoring and activity logging.
All requisite hardware and software shall be provided fully installed and complete in order to
provide the uploading, downloading, monitoring and logging functions required.
Double Clearance Overlaps: The four NEMA required overlap outputs ("A", "B", “C” and
"D”) shall provide timed double clearance operation. The settings for this type of operation shall
include the ability to select which phases and other overlaps may start timing, or commence the
display of their green indications, respectively, during the double clearance timer intervals after the
terminating parent phase has completed 1ts all red. It shall also be possible to program which phases
“on's” and which phases “next’s” concurrent output shall cause the double clearance green (lag
green interval) to be skipped. It shall be possible to specifically program for each overlap:

Compatible phases

Conflicting phase
This will allow the overlap to go red during the timing of a phase conflicting with the overlap in
one ring even though the overlap movement is compatible with a phase timing concurrently in the
other ring.
Independent amber and all red clearance timers shall be provided for each overlap of which shall
always operate during an overlap clearance. Output suppression of all drivers during the green
(only), or green and amber displays of designated phases for use with "Iilinois type” right turn
overlap or "Florida style” lefi turn signal indications, respectively. When such operation is
selected, the otherwise unused red of the odd phase load switch drivers shall output a "not red”
indication for use in red monitor failure prevention.
Each controller shall also internally provide the option to program each of all load switch driver
outputs other than overlaps A through D as an overlap of any or all of the timing phases. This shall
be true of the red, yellow, and green outputs of phases 1 - 8, outputs and any or all of the eight
unused walk, steady ped clear, and flashing ped clear outputs.
Power Up Phase and Interval Sequence: The controller start up point shall be programmable to
be either the start of green or the start of amber of any legal phase combination,

623-22



TRAFFIC

&)

(10)

(11)

(12)

(13)

SIGNALS AND STREET LIGHTING 623
Rev. March 13, 2003

Scheduled Flash: The scheduled flash shall be generated internal to the controller, and blink the
load switch driver inputs independently of the cabinet (conflict monitor} flash circuitry. It shall be
possible to program the following parameters:
Last phases before scheduled filash begins, along with the first phases after scheduled flash ends.
The monitor's red enable function shall be active whenever the signal bus is energized, including
periods of controller load switch flash. During a scheduled flash all pedestrian outputs shall remain
dark as stated in MUTCD. Scheduled flash may be provided as a form of internal controller
preemption, callable for the internal time base coordination schedule, as well as by activation of
NEMA test input "A". It shall be possible to specify in every other internal preempt program
provided whether or not a call for that preempt overrides scheduled flash operation.
Primary Phase Assignments: It shall be possible to program each detector input for phase
assignment and as to whether the input places:
{a) no call
(b) call only
{c) extension only
(d) both cail and extension for each phase
(e) Upon bulk initialization detector inputs 1 - 8 shall default to the conventional NEMA one to
one detector input number to phase number correspondence, placing both call and
extensions on those phases. The inputs shall be routed according to these phase assignments
provided that the conditions for detector switching are not true.
Alternate Phase Assignments: It shall be possible to program each detector input for phase
assignment and as to whether the input places:
(a) no call
{b) call only
{c) extension only
(d) both call and extension for each phase
(e) Upon bulk initialization, detector inputs 1 - 8 shall default to the conventional NEMA one
to one detector input number to phase number correspondence, placing both cali and
extensions on those phases. The inputs shall be routed according to these phase assignments
provided that the conditions for detector switching are not true.
Detector Switching: It shall be possible to program the conditions under which each detector
mput shall switch to the aliernate phases assignments. The conditions for each input shall be
defined by the conditicn of phases 1-8 as to whether each phases, (0) not applicable, (1) has a
call, (2) is "on".
Recall Mode: Each phase shall be programmable as to (code definitions shall be displayed
with each entry screen) the type of recall mode required as listed below:
(a) Memory off
(b) Memory on
{c) Minimum recall
(d) Maximum recail
{e¢) Minimum and pedestrian recall
(f) Maximum and pedestrian recall
(g) Non-Actuated
(h) Omit
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(14)

(15)
(16)
(17)

(18)

(19)

(20)

(21)

(22)

(23)

(1) Soft recall or No rest w/detector memory off

(j) Soft recall or No rest w/detector memory on

Max Mode: Each phase shall be programmable as to (code definitions shall be displayed with
each entry screen) the maximum green value required as listed below:

(a) Max inhibit (code only assignable for background cycle operation)

(b) Max1

{c) Max II

"No Skip" Phases: Note that it shall be possible to condition this function to be specific to
only those other phases specifically selected (i.e., "Phases always preceded by this one”, and
"phases always followed by this one").

Red rest.

Conditional re-service/service phases, and phases to be either omitted or serviced twice-per-
cycle during timing plans called up at certain times of day.

Actuated Rest In Walk Operation Phases: When active, such phase shall rest at the end of
its "WALK" interval in the absence of any serviceable opposing call, and shall proceed to time
the pedestrian clearance interval as soon as any such opposing call is received and becomes
serviceable. The phase shall revert to the beginning of, and proceed to retime the "WALK"
interval immediately whenever all opposing calls are lost, so long as the phase remains green
and is not under pedestrian omit, whether or not the pedestrian clearance has completed timing.

Last Car Passage Phases: The last car passage and subsequent rest intervals shall not be reset
or extended by additional vehicle actuations except in dual ring applications where simultaneous
gap is also active and the other ring has not yet reached last car passage or rest,

Inhibit gap reset after timeout phases (non-simultaneous gap termination).

Preemption: The software shall provide a minimum of handling six unique preempt
sequences, and shall operate similarly and provide for transitional timing and signal display to a
programmed preempt condition and exit transition timing and display to a programmed return
to normal condition. Preempt input priority and the lower four inputs served on a first come
first-served basis.

Coordination: The software shall provide a minimum of : Four cycie lengths, Three offsets
per cycle, Four splits per cycle, Manual control, Free control and standard interconnect
operation.

Features Associated With The Internal Time Clock Setting Time/Date: The internal clock
shall be accurately programmable to the second. At the time the clock is updated by the user,
all internal commands, coordination patterns and offsets shall also be automatically updated.

MANUAL COMMAND - It shall be possible to manually activate the pattern, offset, the
system command type.

DAYLIGHT SAVINGS CORRECTION - Provisions shall be made for automatic clock
correction for the start and end of daylight savings time (DST), including the ability to revise
the month and week of month (1-last} of which DST starts and ends from the keyboard Sync
Pulse Reference Time (Hour/Minute) - This sync pulse shall be calculated from this point in
time. The internal time base clock shall contain at least 50 event command entries which shall
be displayed in chronological order but need not be entered in that order.

DAY SCHEDULE - The programuning of the internal time base coordination event clock shall
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be of the type in which any event instruction may be directly associated with one or more davs
of the week or holiday, and not of the type in which day program schedules must be first
programmed, and then associated with the calendar days to which they apply. It shall be
possible to program any or all of days 0 through 9 for each TOD command with the following
association of each number as defined below:

(1y 0 = Special day program

(2) 1 = Sunday

(3) 2 = Monday

(4) 3 = Tuesday

(5) 4 = Wednesday

(6) 5 = Thursday

(7) 6 = Friday

(8) 7 = Saturday

(9) 8 = Special day program

(10 9 = Special day program

{c) 2070N Controller Construction Specification.
When a 2070N controller is supplied, the foliowing requirements are mandated:

(1) The 2070N controllers supplied shall conform to the latest published revision of the California
Department of Transportation (CALTRANS), Transportation Electrical Equipment Specifications
(TEES) requirements, published at time of bid. The following configuration will apply to any
controller supplied:

(2) A 2070-7 “ASYNC SERIAL COMM MODULE” shall be supplied and installed in each controiler.
The communications interface connection cable incorporated with the 2070-8 shall be supplied with
connector DB-9S to mate with the 2070-7 module.

(3) A communications modem shall be supplied per LVACTS system requirements. The modem shall
be delivered complete with the power cord and a five (5) foot DB25 to DB25 RS232 cable for
connection of the EX2 connector on the 2070-8 to the DTE connector on the modem.

(4) The controller that is provided shall be configured with a short power outage tolerance of at least
400 milliseconds without causing a CPU reset, and a minimum of 4 MB of DRAM memory, 4 MB
of FLASH memory, and 512 KB of SRAM.

(5) Except when waived by the purchasing agency, the proposed supplier or apparent low bidder shall
furnish a complete and fully operational 2070-N, along with the associated communications
equipment, within 2 weeks of bid opening, but prior to contract award. This unit will be returned to
the supplier/bidder following the demonstration test and functional assessment. Contract awards
shall be contingent upon obtaining agency approval on all proposed equipment submitted for
evaluation, including any proposed “approved equivalents” of supplied equipment.

(6) The “A,” “B,” “C,” and “D” plugs shall be installed on the front of the controller with the 1
dentification letters for the Cannon plugs right-side up. The master key shall be located at the top
of the plug, not the bottom.

(7) The evaluation by the potential purchasing agency will include, but not be limited to:

(a) proper implementation of all TEES, and the above, specifications.
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(b) monitoring the operation in a test cabinet environment.

(¢) confirming that the IL.CD display and the display cover shall be environmentally sealed to keep
dust and other particles from entering between them,

(d) verifying operation with short power outages, and momentary surges.

(e) verifying operation with the following provisions of software operation and compatibility.

(8) All 2070N controller units must be compatible and function properly with the latest revision of the
Next Phase Intersection Management Software developed by Gardner Transportation Systems.

(9) All 2070N controller units must be compatible and function properly with the ICONS
communication package developed by Gardner Transportation System for the LVACTS Traffic
Signal System, and shall be complete with all requisite hardware, cables, connectors, and related
firmware for connection to, and communication with the ECONS central software.
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CONTROLLER CONNECTOR A

N\<><€<c"*m-|_o'u::37‘—~_.._‘:'(m . L0 oW NK.X@(:(:’—](DW'UZKFNHEOTSNUOW}

=

KFunction

Reserved

+24 V DC Extemal
Voltage Monitor

PH [ Red

PH 1 Don't Walk

PH 2 Red

PH 2 Don 't Walk

PH 2 Ped Clear

PH 2 Walk

PH 2 Veh Call Det

PH 2 Ped Cali Det

PH 2 Hold

Stop Timing (Ring 1)
Inhibit Max Term (Ring 1)
Extermal Stant

Internal Advance
Indicator Lamp Control
AC- Common

Chassis Ground

Logic Ground

Flashing Logic Out
Coded Starus Bit C (Ring 1)
FH 1 Yellow

PH 1 Ped Clear

PH 2 Yellow

PH 2 Green

PH 2 Check

PH 2 Phase ON

PH 1 Veh Call Det

PH 1 Ped Call Det

PH [ Hold

Force-off (Ring 1)

Ext Min Recall Al PH's
Manual Control Enable
Call to Non Actuated [
Test Input A

AC + (control)

5 PPS

Coded Status Bit B (Ring 1)
PH 1 Green

PH 1 Waik

PH [ Check

PH 2 Ped Omit

Omit All Red Clear (Ring 1)
Red Rest Mode (Ring [}
Spare 1

Call ro Non Actuated I

Pin

Function

Test Input B

Walk Rest Modifier

Coded Status Bit A (Ring 1)
PH 1 Phase ON

PH 1 Ped Omit

Ped Recycle (Ring 1)

Max i Selection (Ring 1)
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CONTROLLER CONNECTOR B

Pin Function Pin Function
PH 1 Phase Next AA QOverlap A Green
* BB Overlap B Yellow
PH 2 Next cc Qverlap B Red
PH 3 Green DD Ovetlap C Red
PH 3 Yellow EE Overlap D Yellow
PH 3 Red FF Overlap C Green
PH 4 Red GG Overlap B Green
PH 4 Ped Clear HH Overlap C Yellow
PH 4 Don't Walk
PH 4 Check

PH 4 Veh Call Det
PH 4 Ped Call Det
PH 3 Veh Call Det
PH 3 Ped Call Det
PH 3 Phase Omit
PH 2 Phase Omit
PH 5 Ped Omit

PH 1 Phase Omit
Ped Recycle (Ring 2)
*

*

PH 3 Walk

PH 3 Ped Ctear
PH 3 Don't Walk
PH 4 Green

PH 4 Yellow

PH 4 Walk

PH 4 Phase ON
PH 4 Phase Next
PH 4 Phase Omit
PH 4 Hold

PH 3 Hold

PH 3 Ped Omit
PH 6 Ped Omit
PH 7 Ped Omit
PH 8 Ped Omit
Overdap A Yellow
Overlap A Red
PH 3 Check

PH 3 Phase ON
PH 3 Phase Next
Overlap D Red

*

Overlap D Green
PH 4 Ped Omit
Spare 5

Max II (Ring 2}

LI -] <:-—-m‘-t.o’c:57ru-.v—n:r':m o oo oW N*<><E<Cf*im7°‘ﬁzgt":'<“"m0'nmcnm>

*User Assigned
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CONTROLLER CONNECTOR C

=
5

N‘-<><E<c-m-—1,_g\g_-_,g,‘-_-s—<:‘m "””°‘°U’”N<><€<C“3W7U‘ﬂz:§r'w“::o'nmcow>

Function

Coded Staws Bit A (Ring 2)
Coded Status Bit B (Ring 2)
PH 8 Don't Walk

PH 8 Red

PH 7 Yellow

PH 7 Red

PH 6 Red

PH 5 Red

PH 5 Yellow

PH 5 Ped Clear

PH 5 Don't Walk

PH 5 Phase Next

PH 5 Phase ON

PH 5 Veh Call Det

PH 5 Ped Call Det

PH 6 Veh Call Det

PH 6 Ped Call Det

PH 7 Ped Call Det

PH 7 Veh Call Det

PH 8 Ped Call Det

PH § Hold

Force-off (Ring 2)

Stop Timing (Ring 2)
Inhibit Max Term (Ring 2}
Spare 1

Coded Status Bit C (Ring 2)
PH 8§ Walk

PH & Yellow

PH 7 Green

PH 6 Green

PH 6 Yellow

PH 5 Green

PH Walk

PH 5 Check

PH 5 Hold

PH 5 Phase Omit

PH 6 Hold

PH 6 Phase Omit

PH 7 Phase Omit

PH 8 Phase Omit

PH 8 Veh Call Det

Red Rest Mode {Ring 2)
Omit All Red (Ring 2)
PH & Ped Clear

PH 8 Green

PH 7 Don't Walk

PH 6 Don't Walk

Pin

AA
BB
cc
DD
EE
FF
GG
HH
1]
KK
LL
MM
NN
PP

Function

PH 6 Pegd Clear
PH 6 Check

PH 6 Phase ON
PH 6 Phase Next
PH 7 Hold

PH 8§ Check

PH 8 Phase ON
PH & Phase Next
PH 7 Walk

PH 7 Pedt Clear
PH 6 Walk

PH 7 Check

PH 7 Phase ON
PH 7 Phase Next
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CONTROLLER CONNECTOR D
Pin Function Pin Function
A AA
B BB
I cc
D DD
E EE
E FF
G GG
H HH
I 11
] KK
X L
M MM
N NN
P
o PP
R
S
T
16)
v
w
X
Y
Z
a
b
[
d
[~
f
2
h
i
J
k
|
m
n
P
q
r
s
t
w
v
W
X
y
z

*#+Pins are user defined, and are to be wired.*%*
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623 T.02.04 L.OOP DETECTORS:

(a) General. The term "loop detector” applies to a complete and operating installation consisting of a loop
or loops installed in the roadway in accordance with the plans and specifications, a sensor unit with
solid state switching output, and a power source. Loop detectors shall meet the requirements and
operate in accordance with the latest edition of the NEMA Standards Publication No.TS1. In addition,
the following requirements must be met: .
(1) All detectors shall give a constant output with an “open” or failed loop.

(2) All detectors shall be of “shelf mounted” or the “rack mounted” variety, depending upon contract
provisions.

(3) All detectors must come fitted with a fully functional LCD display that is used for both monitoring
and progranuning purposes.

(4) All programming must be accomplished with the cover left intact, preferably through the display.
(5) The LCD shall display the complete status of the connected loop, which includes but is not limited
to the loop inductance, the loop frequency, and the accumulated number of loop failure incidents.

{(6) There must be fully functional delay/extend functions incorporated into the programming. There
must also be a phase green override input on the detector.

(7} Presence or pulse modes of operation are required in each detector.

(8) There shall be two or four channels per each loop detector, per contract special provisions.

Loop wires shall be installed after the final layer of asphalt concrete and before any seal coat. The loop
or loops shall be installed in slots cut in the pavement and shall be oriented and color-coded or taped in
accordance with the Standard Drawings and plans. Sawed slots shall be blown clean of all loose
material and dried. Loop wire shall be carefully placed into slot, avoiding damage to the wire
insulation. When more than one loop terminates in a pull box, each loop shall have a separate sawed
slot for its leads and leads shall be properly marked as shown on the Standard Drawings. A minimum
of 5 feet (1.5 meters) shall be provided at both ends of the loop wire to be coiled and stored in the pull
box. Sawed slots shall be spaced 2 minimum of six (6) inches (150 millimeters) apart. The loop
system shall be wired with a cable-in-duct assembly, No. 12 AWG minimum, meeting IMSA
Specification No. 51-5 as indicated in the Standard Drawings. The loop lead-in cable shall be one (1)
pair No. [2 AWG per IMSA Spec. No. 19-2 or 20-2. Each loop system shall have a separate lead-in to
the comtroller cabinet. All loops shall be megohmeter tested.

(b) Slot Sealant Tests and Acceptance

1. Insulation Test. Insulation tests for each Joop to ground shall be in accordance with the latest
edition of the NEMA Standards Publication No.TS-1. Insulation test between loops shall not be
less than 5 meg ohms.

2. Sensitivity Test. The completed loop detector shall be capable of detecting any vehicle that may be
licensed by the State of Nevada.
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(¢c) Installation of Inductive Detector Loop Sealant. Detector loop sealant shall be either a two
component epoxy, or a polyurethane material that cures in the presence of moisture or a hot-melt,
rubberized asphalt material and which conforms to the following specifications. Sealant shall be
suitable for use in both asphalt concrete and Portland cement concrete pavements.

{1} Two Component Epoxy Composition:

Component A Parts by Weight
Epoxy Resin, Araldite 6010 100.00
Nonyl Phenol 20.00
Alkylbenzene, Alkylate 31 20.00
Titanium Dioxide, Titanox 2015 1.62
Colloidal Silica, Cabosil 3.00
Glycerine 0.5
Silicone Anti-foam, G.E. Viscasil 0.01

Component B

Parts by Weight

Poly Mercaptan, Dion 3800 L C 40.00
N-Aminoethylpiperazine 17.00
2.,4,6 - Tri (dimethylaminomethyl) Phenol 2.00
Furnance Black 0.03
Nonyl Phenol 34.60
Alkylbenzene, Alkylate 31 34.60
Colloidal Silica, Cabosil 4.00
Glycerine 0.50
Silicone anti-foam, G.E. Viscasil 0.01
Characteristics of Adhesives:
Component A
Viscosity, Poise, Brookfield 150-300

Shear Index
Component B
Viscosity, Poise, Brookfield

Shear Index

Characteristics of Compounded Adhesive:
Gel Time, Minutes

2.5 minimum

100-250
2.0 minimum

1310 16

On 1/8 inch cast sheet, cured 18 hours at 77 degrees F. plus 5 hours at 158 degrees F.:

Tensile Strength Minimum 700 psi
Elongation, Percent, Minimum 70
Shore D Hardness, Minimum 50

Color shall match Federal Standard No. 595. The color range shall be 26081 to 26173.
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(2) Polyurethane Sealant

Property and Results
Hardness (indentation)--65-85

Tensile Strength--500 psi
(minimum)

Elongation--400 %, minimum
Flex at -40 degrees F--no cracks

Weathering Resistance--
Slight Chalking

Salt Spray Resistance--500 psi,
minimum iensile; 400% minimum
elongation

Dielectric Constant--Less than
25% change over a temperature
of -30 degrees C to 50 degrees C

Chemical Resistance
Chemical and Results
De-Icing Chemical--No Effect
Gasoline--Slight Swell
Hydraulic Brake Fluid--No Effect
Motor Oil--No Effect
Calcium Chloride (5% )--No Effect

623
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Measuring Standard and Conditions
ASTM D 2240 Rex Type A, Madel 1700
77 degrees F (25 degrees C) 50% relative humidity

ASTM D 412 Die C, pulled at 20 IPM

ASTM D 412 Die C, pulled at 20 IPM
25 mil Free Film Bend (180 degrees C) over
15" Mandrel

ASTM D 822 Weatherometer 350 hrs.
Cured 7 days at 77 degrees F (25 degrees C) 50%
relative humidity

ASTM B 117, 28 days at 100 degrees F(38 degrees C)
5% NaCl, Die C, pulled at 20 IPM

ASTM D 150

Test Method
ASTM D 471
ASTM D 471
ATSM D 471
ASTM D 471
ASTM D 471

Tests conducted on deaerated, 20 mil (0.020"), dry film liquid immersion. 28 days at 77degrees F (25 degrees C).
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{3) Hot-Melt, Rubberized Asphalt Sealant

Property and Limits Measuring Standard and Conditions
Cone Penetration -- ASTM DS

20 - 35 (1/10 mm.) max. 77 degrees F., 150 g., 5 sec.

Flow -- 5 mm. maximum ASTM D 3407, Section 6,

140 degrees F.

Property and Limits Measuring Standard and Conditions
Resilience --60% minimum ASTM D3405,
77 degrees F.
Softening Point - 20 0 degrees F. ASTM D 36
Ductility -- 30 - 55 centimeters ASTM D 113,

77 degrees F., 5 cm./sec.

Flash Point -57 5 degrees F. ASTM D 92,
cocC

Viscosity -- 2500 - 3500 centipoise ASTM D 3236

(Brookfield) 375 degrees F.

TRAFFIC SIGNALS AND FITTINGS

623 T.02.05 VEHICLE SIGNAL FACES: All vehicle signal faces shall consist of individual signal sections
rigidly fastened together. Each section shall have a separate and complete housing. The actual number and
type of sections shall be shown on the plans and in accordance with the Standard Drawings. Vehicle signal face
shall be installed as indicated on the plans. All vehicle signal faces shall be mounted onto their supports by
mounting assemblies in accordance with the requirements of the Standard Drawings. All new vehicle signal
faces installed at any one intersection shall be the product of the same manufacturer.

(a) Optical Units. FEach optical unit shall consist of a lens, a reflector or reflector assembly, a lamp
receptacle, and a clear traffic signal lamp. Lenses, reflectors, reflector assemblies, lamp receptacles
and wiring, and candlepower distribution shall conform to the provisions in ANSI Standard D-10.1.
Reflectors shall be made of silvered glass or of specular aluminum with an anodic coating. All
reflectors shall conform to the provisions in ANSI Standard D-10.1.
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Red Light Display Detector. When specified, a red light display detector shall be provided. The
agency will give exact field placement and installation procedures.

(1) Specifications
Physical dimensions - 2.5" x 3" x 1.5"
Power requirement - 120VAC at 2.5 watts
Multi-directional capabilities.
Visibility at distance of approximately 150 to 250 yards.
One year warranty on all parts from date of installation.

(2) Installation
Drill one (1) 25/64 hole in the traffic signal head on which the R1.D is to be mounted.

Utilizing a 1/8" brass pipe and fitting, mount the RLD and aim toward direction of
viewing.

Wire into the signal head red indication following standard N.E.C.

Seal all openings with an outdoor silicone sealant to prevent moisture and dust form
entering the signal head and RLD.

Lamp receptacles shall be as specified in Subsection 623 T.02.05 (d), "Electrical Components."
Lenses may be made of either glass or an ultravielet stabilized polycarbonate plastic conforming to
the specifications of ASTM Designation D 2473. Plastic lenses shall not distort due to heat from
the highest wattage lamp meeting the requirements specified below. Lamps for vehicular signal
faces shall conform to the Insiitute of Traffic Engineers "Standard for Traffic Signal Lamps" and
the following. Lamps for the eight (8) inch (200 millimeters) faces shall be 655 lumen rated initial
output, 120 volt (60 watt), 8,000 hour rated life, ciear, traffic signal lamps. Lamps for the twelve
(12) inch (300 millimeters) faces shall be 1,950 lumen rated initial output, 120 volt (165 watt),
8,000 hour rated life, clear, traffic signal lamps.

Krypton-filled, energy-saving lamps must have no less than 80% of total fill gas as Krypton.
Energy-saving lamps for the eight (8) inch (200 millimeters) faces shall be 610 lumen rated initial
output, 120 volt (60 watt), 8,000 hour rated life, clear, traffic signal lamps. Lamps for the twelve
(12) inch (300 millimeters) faces shall be 1,750 lumen rated initial output, 120 volt (135 watt),
8,000 hour rated life, clear, traffic signal Jamps.

Housing. Each signal section housing shall be either die-cast or permanent mold-cast aluminum
conforming to ANSI Standard C-10.1. Maximum height of a signal section shall be ten (10) inches
(250 millimeters) for each eight (8) inch (200 millimeters) section and 14-1/16 inches (357
millimeters) for each twelve (12) inch (300 millimeters) section. Each section shall be complete
with a one-piece, hinged door mounting for the lens and other parts of the optical system,
watertight gaskets, and a simple door-locking device. The optical system shall be so mounted that
the various parts may be swung open for ready access or removal. The sections shall be
interchangeable and so constructed that sections can be removed or added. There shall be an
opening in the top and bottom of each section to receive a 1-1/2 inch (38 millimeters) pipe. All
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(e)
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exposed bolts, screws, hinge pins, and door-locking devices shall be stainless steel. All interior
screws and fittings shall be stainless steel or approved non-ferrous, corrosion-resistant material.
All gaskets, including door, lens and reflector gaskets, but not including lampholder gaskets, shall
be of neoprene. Lampholder gaskets shall be of material not affected by heat. The lampholder
gasket will not be required when the lampholder is not in direct contact with the reflector. Each
signal section shall be constructed in such a manner that structural failure of the housing will not
occur with a wind load pressure of 25 pounds per square foot (1.2 KPa) on the projected area of the
complete signal face housing, including backplate and visors. Any fracture within the housing
assembly or a deflection of more than half the lens diameter of the signal section will be considered
structural failure.

Electrical Components. Lamp receptacles and wiring shall conform to ANSI Standard D-10.1.
Each lamp receptacle shall be wired with a white conductor connected to the shell of the lamp
receptacle and a black or colored conductor to the bottom or end terminal of the lamp receptacle.
These conductors shall, in turn, be connected to a terminal block mounted inside at the back of the
housing. The terminal block shall have sufficient screw type terminals to terminate all field
conductors and lamp conductors independently, with separate screws. The terminals to which field
conductors are attached shall be permanently identified or conductors shall be color coded to
facilitate field wiring. Lamp receptacle conductors shall be No. 18, or larger, 600 volt, appliance
wiring material (AWM), with 30 mil thickness insulation rated 105 degrees C. or with insulation
that conforms to Military Specification MIL W-16878 D, Type B, with vinyl nylon jacket rated 115
degrees C. The manufacturer's name or trademark, conducter size, insulation type letter
designation and temperature rating shall be marked on the insulation.

Visors. Each section shall be provided with a removable, full-circle, metal visor conforming to
ANSI Standard D-10.1 and the Standard Drawings, unless otherwise shown on the plans.

Directional Louvers. Where shown on the plans, directional louvers shall be furnished and
installed in signal visors. Directional louvers shall be so constructed as to have a snug fit in the
signal visors. The outside cylinder shall be constructed of 0.030 inch (0.8 millimeters) nominal
thickness, or thicker, sheet steel or the cylinder and vanes shall be constructed of 3003 H14
aluminum alloy of equivalent thickness. Dimensions of louvers and arrangements of vanes shall be

as shown on the plans.

Backplates. Where shown on the plans backplates shall be furnished and installed on signal heads.
Dimensions, materials and installation details shall be as shown in the Standard Drawings. No
background light shall show between the backplate and the signal face or between sections. Where
a backplate consists of two or more sections, the section shall be fastened with rivets or with
aluminum bolts peened after assembly to prevent loosening.

Signal Mounting Assemblies. Assemblies for the mounting of signal faces shall consist of 1-1/2
inch (38 millimeters) standard steel pipe and necessary fittings, slip-fitters and terminal
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compartments. Each terminal compartment shall be fitted with a terminal block containing a
minimum of 12 poles, each with 2 screw-type terminals. Each terminal shall be designed to
accommodate at least 5 No. 14 conductors. A cover shall be provided on the compartment to give
ready access to the terminal block. Where used to bracket-mount a signal the terminal
compartment shall be designed to bolt securely to a pole or standard. The dimensions of mounting
assembly members between the axis through the center of the terminal compartment, or slip-fitter,
shall not exceed Il inches (275 millimeters), except where required to provide proper signal face
alignment or permit programming of programmed visibility signal faces or when otherwise directed
by the Engineer. Each mounting assembly shall be oriented to provide maximum horizontal
clearance fo the adjacent roadway. All mounting assembly members shall be either plumb or level,
symmetrically arranged and securely assembled. Construction shall be such as to permit all
conductors to be concealed. Mounting assemblies shall be water-tight and free of sharp edges or
protrusions which might damage conductor insulation. For post-top mounting of signals, a
slip-fitter shall be used. Slip-fitter shall fit over a 4-1/2 inch (113 millimeters) outside diameter
pipe or tapered standard end. Each slip-fitter shall be provided with cadmium-plated steel set
screws, arranged as shown on the plans. Each slip-fitter used to post-top mount signals with
brackets shall be provided with an integral terminal compartment. Each mounting assembly shall
be provided with positive locking, serrated fittings which, when mated with similar fittings on the
signal faces, shall prevent faces from rotating. Fittings shall permit fastening at increments of not
more than 7 degrees. Signal faces shall not be installed at any intersection unti! all other signal
equipment, including the controller, is in place and ready for operation at that intersection, except
that the signal faces may be mounted if they are not directed toward traffic or if they are covered.
During the time period between signal assembly erection and system turn-on, all signal assemblies
shall be completely covered by use of six (6) mil minimum thickness black plastic bags.

Internally Illuminated Street Name Signs. Internally illuminated street name signs, when
specified, shall be & feet (2.44 m) long, as indicated on the project drawings, by 22 5/16" (568
mm) high. Sign shall be weather-tight and consist of 6063 T-5 alloy aluminum housing with 0.078"
(2 mm) minimum thickness and transiucent plastic face plate composed of white wide-angle
prismatic translucent reflective sheeting, reverse-screened with manufacturers® recommended green
ink and clear coating, applied to a 0.060" (1.5 mm) gage polycarbonate clear substrate. Ballast
shall be a 200 ma 120V ballast. Lamps shall be 430 ma cool white. Only one ballast per lamp may
be used. Two lamps, spaced six inches apart, are required for each lighted sign.

623 T.02.06 PROGRAMMED VISIBILITY VEHICLE SIGNAL FACES: Each programmed visibility
signal face and the installation thereof shall conform to the provision in Subsection 623 T.02.05, "Vehicle
Signal Faces,” and Subsection 623 T.02.05(g) "Backplates,” and Subsection 623 T.02.07(k).05(h), "Signal
Mounting Assemblies.” Each programmed visibility signal secticn shall provide a nominal twelve (12) inch
(300 millimeters) diameter circular or arrow indication. Color and arrow configuration shall conform to ANSI
Standard D-10.1. Each section shall be provided with a sun visor. Each signal section shall be provided with
an adjustable connection that permits incremental tilting from 0 to 10 degrees above or below the horizontal
while maintaining a common vertical axis through couplers and mountings. Terminal connection shall permit
external adjustment about the mounting axis in 5 degree increments. The signal shall be mountable with
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ordinary tools and capable of being serviced without tools. Adjustment shall be preset at 4 degrees below the
horizontal, unless otherwise specified. The visibility of each programmed visibility signal face shall be capable
of adjustment or programming within the face. When programmed, each signal face's indication shall be
visible only in those areas or Janes to be controlled, except that during dusk and darkness a faint glow to each
side will be permissible. Prior to programming, each signal section with a yellow indication shall provide a
minimum luminous intensity of 3,000 candela on the optical axis, and a maximum intensity of 30 candela at 15
degrees horizontal from the axis. Each such signal section shall be capable of having its visibility programmed
to achieve the following luminous intensities: a minimum of 3,000 candela on the optical axis, a maximum of
100 candela at from Y to 2 degrees horizontal from the axis and a maximum of 10 candela at from 2 to 15
degrees horizontal from the axis. Under the same conditions, the intensities of the red indication and the green
indication shall be at least 19 and 38 percent respectively of the yellow indication. Each signal face or each
signal section shall include integral means for regulating its luminous intensity between limits in proportion to
the individual background luminance. Lamp infensity shall not be less than 97 percent of uncontrolled intensity
at 1000 footcandles, and shall reduce to 15 +2 percent of maximum intensity at less than one footcandle. The
dimming device shall operate over an applied voltage range of 95 to 130 volts, 60 Hz. and a temperature range
of 40 to 165 degrees F. (-40 to 73.9 degrees C.). The Ceontractor shall have a manufacturer's representative

program the heads.

623 T.02.07 PEDESTRIAN SIGNAL FACES: Each pedestrian signal face shall conform to the following:
Messages shall be Lunar White "WALKING PERSON" and Portland Orange "HAND" conforming to the
requirements of the Manual on Uniform Traffic Control Devices. Each pedestrian signal face shall be installed
at the location and mounted in the manner shown on the plans. All new pedestrian signal faces instatled at any
one intersection shall be of the same make and type.

(a) Types. Pedestrian Signal faces shall be one of the following types:

TYPE A - Type A signals shall consist of internally illuminated syinbols formed by painting the
message plate except for the area forming the symbols. The message plate on which the symbols are
formed shall be either 1/8 inch (3 millimeter) nominal thickness ultraviolet stabilized polycarbonate
plastic with external prismatic pattern, or 3/16 inch (5 millimeter) nomrnal thickness ultraviolet
stabilized plastic with extended prismatic pattern, or 1/§ inch (3 millimeter) nominal thickness glass
fiber reinforced plastic. Each compartment shall be illuminated by one 69 watt, 120 volt, 69A21/TS
incandescent traffic signal lamp with medium screw base.

TYPE B - Type B signals shall consist of internally illuminated symbols formed by painting the
message plate except for the area forming the symbols. The message plate on which the symbols are
formed shall be either 1/8 inch (3 millimeters) nominal thickness ultraviolet stabilized polycarbonate
plastic with external prismatic pattern, or 3/16 inch (5 millimeters) nominal thickness ultraviolet
stabilized acrylic plastic with external prismatic pattern, or 1/8 inch (3 millimeters} nominal thickness
glass fiber reinforced plastic. The tubing shall extend horizontally across the compartments and be
spaced to provide even illumination of letters symbols.

TYPE C - Type C signals shall conform to the provisions for Type B signals, except message plate and
tubing shall be formed into an integral weatherproof plug-in module with a molded case of 3/32 inch
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(2.5 millimeters) minimum thickness, white acrylonitrile butadine styrene. The message module shall
operate in the Type C pedestrian signal head. The module shall not require the use of tools for

insertion or removal.

Housing. The housing shall be made of 3003 HI14 die cast aluminum alloy with smooth finish on both
sides. Thickness shall be 1/8 inch (3 millimeters) minimum at the points of support. The housing shall
be corrosion resistant and shall provide for easy access to and replacement of all components. All
machine screws, studs and washers shall be either nickel plated brass, stainless steel or other corrosion
resistant material. Gaskets shall be provided as required to make the housing rain tight and dust tight.
Gaskets shall conform to the provisions in ASTM Designation D 1056, Grade SBE42. The housing
shall be provided with top and bottom openings for 1-1/2 inch (38 millimeters) pipe. Unused openings
shali be closed with watertight closures painted to match the housing, as shown on the Standard
Drawings. The housing construction design may be compatible with clamshell mounting hardware.

Sun Phantoms. A means fo stop sun phantoms while not obscuring the image shall be employed and
shall be approved by the Engineer. A full vertical divider strip shall be provided between the "HAND"

and the "WALKING PERSON" indications.

Conductors. High voltage wiring between the gas discharge tubes and the secondary side of the
transformer shall be made with Gas Tube Sign and Oil Burner Ignition Cable, Type GTO-15 labeled by
U.L. Other conductors shall be No. 14, or larger, with 30 mils minimum thickness Type TW

insulation.

Disconnect Switch. A fused switch consisting of 2 cartridge fuses and a lever for disconnecting the
fuses for pedestrian signals shall be mounted within the signal housing to de-energize the transformer

primary circuit.
Terminal Block. A light duty terminal block shall be mounted in the housing for field wiring.

Tube Mounting. Capped ends of gas tubing in Type B signals shall be mounted in approved heat
resistant glass electrode housings.

Finish. The outside of the housing and hood shall be painted.

Pedestrian Signal Mounting Assemblies. Pedestrian signal housing may be mounted with clamshell
mounting hardware medified to contain a twelve (12) pole terminal block with compression screw
terminal pairs. For post top mounting of pedestrian signals a slip-fitter with an integral terminal
compartment shall be used. The requirements for the hardware to post top mount pedestrian signals
shall be the same as for post top mounting vehicle signals.
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623 T.02.08 FLASHERS:

All flasher signal heads shall be a minimum 12 inch diameter lens.

(a)

(b)

(c)

(d)

(e

Visors. Each flashing beacon shall be provided with a tunnel type visor.

Flashing Beacon Control Assembly. Each flashing beacon control assembly shall consist of switches,
circuit breakers, terminal blocks, flasher, wiring and electrical components necessary to provide proper
operation of the beacons, all housed in a single enclosure. The enclosure shall be as specified in the

Special Provisions.

Circuit Breakers and Switches. A single-pole 15 ampere circuit breaker shall be installed to control
each ungrounded conductor entering the enclosure. A switch to permit manual operation of the sign
lighting circuit shall be provided. Switches shall be of the single-hole-mounting toggle type,
single-pole, single-throw, rated at 10 amperes, 125 VAC. Switches shall be furnished with an
indicating nameplate reading "Auto-Test" and shall be connected in parallel with the load contacts of
the photoelectric control circuit. A 15 ampere circuit breaker may be used in place of the toggle

switch.

Flasher. A 20 ampere solid state flasher shall provide for a 2 circuit alternate operation of beacons.

Terminal Blocks. Terminal blocks shall be rated at 25 amperes, 600 volts, shall be molded from
phenolic material and shall be the barrier type with plated brass screw terminals and integral type

marking strips.

623 T.02.09 STANDARD, STEEL PEDESTALS, AND POSTS:

(a)

(b)

(©)

Standards for traffic signals and roadway lighting, and steel pedestals for cabinets and other similar
equipment shall be located as shown on the plans. Workmanship and finish shall be equal to the best
general practice of the metal fabrication industry. All welding shall conform to AWS D 2.0,
Specification for Welded Highway and Railway Bridges,” and to the requirements in this Section.

Types of poles, length of mast arms and height of poles shall be as indicated on the Contract Drawings.

Standards and steel pedestals for controller cabinets shall be constructed of 0.120 inch (3 millimeters)
or thicker steel or 4 inch (100 millimeters) standard pipe or conduit, with the top designed for post-top
slip-fitter. Standard pipe shall conform to the specifications of ASTM Designations A 53 or A 120.
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(d) All ferrous metal parts of standards, with shaft length of 15 feet (4.6 meters) and longer, shail conform
to the details shown on the standard drawings, and the following requirements:

Standards fabricated from 0.250 inch (6 millimeters) nominal thickness or thicker materials shall be
fabricated from:

(1) Sheet stee!l conforming to the specifications of ASTM Designation A 283, Grade D.

{2} Sheet steel of weldable grade having a minimum yield, after fabrication, of 40,000 pounds per
square inch (276 MPa).

Standards fabricated from 0.179 inch (4.5 millimeters) nominal thickness or thinner material shall be
fabricated from sheet steel conforming to the specifications of ASTM Designation A 570, Grade C, or
from sheet steel conforming to alternative (2) above. When material conforming to alternative (2)
above is used, 0.120 inch (3 millimeters} nominal thickness, or thicker, steel may be used in lieu of
0.135 inch (3.5 millimeters) nominal thickness, or thicker steel.

Standards may be fabricated of full-length sheets or shorter sections. Each section shall be fabricated
from not more than 2 pieces of sheet metal. Where 2 pieces are used, the longitudinal welded seams
shall be directly opposite one another. When the sections are butt-welded together, the longitudinal
welded seams on adjacent sections shall be placed to form a continuous straight seam from base to top
of standard. The butt-welded transverse joints shall be strengthened by inserting a metal sleeve at each
joint. The sleeve shall be 0.135 inch (3.5 millimeters) nominal thickness, or thicker, steel and made
from steel having the same chemical composition as the steel in the standard. The metal sleeve shall
have a minimum length of one inch (25 millimeters). The sleeve shall be centered at the joint and have
the same taper as the standard with the outside of the sleeve in full contact with the inside of the
standard throughout the sleeve length and circumference.

All welds shall be continuous.

The weld metal at the transverse joint shall extend to the sleeve, making the sleeve an integral part of
the joint. Longitudinal welds in steel ubular sections will be tested for strength. AH exposed welds,
except fillet welds and welds on top of mast arms shall be ground flush with the base metal. All
exposed edges of the plates which make up the base assembly shall be finished smooth and all exposed
corners of such plates shall be neatly rounded to 1/8 inch (3 millimeters} radius, unless otherwise
shown on the plans. Shafts shall be provided with slip-fitter shaft caps.

Standards shall be straight, with a permissive variation not to exceed one (1) inch (25 millimeters)
measured at the midpoint of a 28.5 foot (7.62 meters), 30 foot (9.14 meters), or 35 foot (10.67 meters)
standard and not to exceed 3/4 inch (19 millimeters) measured at the midpoint of an 18 foot (5.49
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(e)

0

(g)

(h)

®

meters), 20 foot (6.10 meters) or 25 foot (7.62 meters) standard.

Mast arms for standards shall be fabricated from standard pipe, reamed, free from burrs, and without
intermediate splices or coupling curved to the dimensions shown on the standard drawings and shall be
provided with raintight connections to shafts. Standard pipe shall conform to the specifications of
ASTM Designations A 53 or A 120.

Tie rods for mast arms for standards shall be manufactured of structural steel and pipe as shown on the
Standard Drawings. Structural steel shall conform to the specifications of ASTM Designation A 36.
Tie rods shall be provided with 2 nuts and 2 lock washers at each end.

Tie rods shall be installed with no kinks or bends.

The cast steel option for slip bases shall be fabricated from material conforming to the requirements of
ASTM Designation A 27, Grade 70-40. Other comparable material may be used if written permission
is given by the Engineer. The casting tolerances shall be in accordance with the Steel Founder's

Society of America recommendations (green sand molding).

Material certifications consisting of physical and chemical properties, and radiographic films of the
castings shall be filed at the manufacturer's office. These certifications and films shall be available for

inspection upon request.
Anchor bolts shall conform to manufacturers specifications.

Handholes in the base of standards shall conform to the details shown on the Standard Drawings.
Changes in configuration of mast arms will be permitted provided the mounting height and stability are
maintained. Handholes shall face away from oncoming traffic.

Holes left in the shafts of existing standards, due to removal of equipment or mast arms, shall be
repaired by welding in a suitable disk, grinding smooth, and painting as provided for repairing damaged
galvanized surfaces. Welding shall be done only after all combustible materials have been removed.

All standards, steel pedestals and posts required to be galvanized shall be hot-dip galvanized per ASTM
A 123,

623 T.02.10.01 LAS VEGAS AREA SYSTEM REQUIREMENTS: (When Specified)

(a)

General. The Contractor shall furnish each controller cabinet completely configured and equipped for
its intended intersection with a local communications interface unit {LCIU) panel, communication unit,
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and harnesses. The LCIU interface panel and harnesses are to be wired in accordance with the listing
and wiring diagram shown on the following two (2) pages. The commnmunication unit to be used shall be
a Sonex Model PTC-122A configured for the Las Vegas Area Computer Traffic System.

LCIU Interface Panel. The interface panel shall be constructed with the LCIU harnesses wired to the
back of the panel, and the cabinet interface wiring to the front of the panel. The interface panel shall
have 7 terminal strips having binder screws on the top and solder terminals underneath. All wires of
the LCIU harnesses shall be terminated to the soider side of the terminal strips. The terminal strips
shall be TRW Cinch Jones series 25-141-Y terminals or equivalent. The LCIU harnesses shall have 3
connector ends to mate with the Sonex PTC-122A unit. The connectors shall be AMP "CPC" series
connectors, and wired as shown on LCIU connector plug function tables on the following two (2)

pages.

Interconnect Cable Termination. Each controller cabinet shall have a telephone terminal block for
terminating the system interconnect cable. The terminal block shall be a Reliable Electric #R66B4-25
or equivalent. The first set of terminals shall be used for the TMC phone; the second set shall be used
for the IMC phone. The third set shall be data in, and the fourth set shall be data out. The cabinet
shall have an ample number of terminal blocks to terminate all system interconnect cables for a given
intersection. Each wire pair from the interconnect cable utilized in the cabinet shall have surge
protectors installed to shunt power surges to ground (i.e. RX COMM. IN, TX COMM. OUT, VOICE
{TMC), and VOICE (JMC}). The surge protector devices shall be TII #317A protectors or equivalent.
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PE - N1 PF - J2
PIN FUNCTION FROM TO PIN FUNCTION FROM TO
1.02e+08 | +I115 VAC TB14-01 01 ADDRESS BIT 1 TB15-12
AC- TB14-02 0 ADDRESS BIT 2 TB15-1}
CHASS1S GROUND THE14-03 03 ADDRESS BIT 3 TBES-14
t GREEN (PH 5 TB17-05 04 ADDRESS BIT 4 TRIS-15
2 GREEN (PH 2) TR17-08 05 ADDRESS BIT COM. TB15-16
06 3 GREEN (PH %) TBIT-11 06 SYSTEM DET 1 TB18-10
i) 4 GREEN (PH 4 TB17-14 07 SYSTEM DET 2 TB18-11
08 5 GREEN (FH I) TB16-05 08 SYSTEM DET 3 TBIS-12
12 6 GREEN (PH 6) TB16-08 09 SYSTEM DET 4 TBIS8-13
19 7 GREEN (PH 3 TR16-11 10 SYSTEM DET 5§ TBIE-14
11 8 GREEN (PH 8) TBIG-14 11 SYSTEM DET 6 TBI18-15
12 9 WALK (PH 8) TB17-17 12 SYSTEM DET 7 TB18-16
13 10 WALK (PH 2) TB17-20 13 SYSTEM DET § TB13-17
14 11 WALK (PH 3 TB16-17 14 LOGIC GROUND TB14-06
15 12 WALK (PH 6) TE16-20 15 LOCAL DET 1 {PH 5 TB18-01
16 1 YELLOW (PH 5) TB17-06 16 LOCALDET 2 (PH2) TB18-02
17 2 YELLOW (PH 2} TRL7-09 17 LOCAL DET 3 (PH 7 TB18-03
18 3 YELLOW (PH T} TBI7-12 18 LOCAL DET 4 (PH 4) TB18-04
19 4 YELLOW (PH 4) TBI7-15 19 LOCALDET 5 (PH 1) TB18.05
20 5 YELLOW (PH 1) TB16-06 20 LOCAL DET 6 (PH 6 TBI8-06
27 6 YELLOW (PH 6) TB16-09 21 LOCALDET 7 (PR3 TB18-07
22 7 YELLOW (PH 3} TB16-12 22 LOCAL DET § (PH £ TB18-08
23 8 YELLOW (PH 8) TBI6-15 23 LOGIC GROUND TRIS-06
24 9 DW FL (PH 8) TB17-18 24 COUNT DET 1 TBI18-18
25 10 DW FL (PFH 2) TR17-21 25 COUNT DET 2 TB13-19
26 11 DW FL (PH 4) TBI6-18 16 COUNT DET 3 TB18-20
27 12 DW FL (PH §) TB16-21 27 COUNT DET 4 TH18-21
28 1 RED (PH §} TB17-07 28 LOGIC GROUND TB14407
29 2 RED (PH 2) TB17-10 29 COUNT DET § TB18-22
30 IRED(FHT) TB17-13 30 COUNT DET § TB18-23
31 4 RED (PH 4) TB17-16 31 COUNT DET 7 TB18-24
32 S RED (PH 1) TB16-07 iz COUNT DET 8 TR18-25
33 6 RED (PH 6 TB16-10 33 LOGIC GROUND TBI4-07
34 TRED (PH 3) TB16-13 34 C.M.FL{GND=FL) TB14-11
35 8 RED (PH 8) TB16-16 15 PRE-EMT 1 IN TB14-12 QD1-15
36 9 DW (PH 5) TB17-19 36 PRE-EMT 2 IN TB14-13
37 10 DW (PH 2} TB17-22 37 11 PED CALL (PH ) TE17-03
3g 11 DW (PH 4) TB16-19 38 12 PED CALL (PH 6) TBI7-04
39 12 DW (PH 6) TB16-22 39 LOGIC GROUND TBI4-08
40 OFFSET COMMAND TB14-16 40 HOLD ON LINE (HOL) TB15-01
at OFFSET 1 TB14-17 4] ADVANCE TB15-02
az OFFSET 2 TB14-18 42 YIELD TEL5-03 TB16-23
43 OFFSET 3 TB14-19 43 FORCE OFF (R1) TB15-04
4“4 CYCLE COMMAND TB14-26 a4 FORCE OFF (R2) TB15-05
45 CYCLEZ TB14-21 45 S.F. 3 (REV 1+2) TB15-06 TB19-13
46 CYCLE 3 TB14-22 46 S.F, 4 (REV 5+6) TB15-07 TB19-14
47 S.F. 1 COMMON TB15-17 TB14-4 47 PRE-EMT 1 OUT TB14-14
48 S.F. 1 N.O. (REV 3+4) TB15-18 TRIS-i1 48 PRE-EMT 2 OUT TB14-15
49 5.F. 2 COMMON TB15-19 TB14-4 49 SPARE TRI14-25
50 S.F. 2 N.OQ. (REV 7+8) TBL5-20 TB19-12 50 CALL ALL TB18-09
51 FLASH COM TB15-09 sl SIGN ON BIT TB15-21
52 FLASH N.O. TBIS-10 52 SPARE TB15-22
53 FL.MON_(AC+ =FLASH) TB15-08 53 SPARE TB15-23
54 9 PED CALL (PH &) TB17-01 54 LOGIC GROUND TB14-08
55 10 PED CALL (PH 2) TR17-02 55 LOGIC GROUND TB14-09
56 AC- TB14-02 56 SPARE TB15-24
57 SPARE TR14-23 57 SPARE TB15-25
58 LOGIC GROUND TB14-04 PHASE REV 1+2 TB20-11
59 LOGIC GROUND TB14-04 PHASE REV 3+4 TB20-12
60 LOGIC GROUND TB14-05 PHASE REV 546 TR20-13
PHASE REV 7+8 TB20-14
616263 FLASH N.C. TBIS-11 PG - 13
+24 VAC TB14.10
SPARE TB14-24
HOLD 2+6 TB16-24 ot COMM INPUT TB16-01
HOLD 448 TB16-25 02 COMM INPUT TB16-02
03 COMM OUTPUT TB16-03
04 COMM QUTPUT TBI6-04
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6237.02.10.02 GENERAL LAS VEGAS AREA SYSTEM REQUIREMENTS:

(a)

(b)

©

(d)

(&)

Interconnect cable Termination: Each controller cabinet shall have a telephone terminal block for
theterminating the system interconnect cable. The terminal block shall be a Reliable Electric #R66B4-25
or equivalent. The first set of terminals shall be used for the TMC phone, the second set shall be used
for the JMC phone. the third set shall be data in, and the fourth set shalil be data out.

The cabinet shail have an ample number of terminal blocks to terminate all system interconnect cables
for a given intersection. Each wire pair from the interconneci cable utilized in the cabinet shall have
surge protectors installed to shunt power surges to ground i.e. RX COMM. IN, TX COMM. OUT,
VOICE (TMC),and VOICE(JMC). The surge protector devices shall be TII #317A protectors or
equivalent.

Interconnect Junction Cabinet: The Interconnect Junction Cabinet shall be a Tesco Enclosure Class
22-000-NR (43™ x 20" x 11") or approved equal, equipped with one (1) Reliable Electric No. R66B4-
25 terminal block, or approved equal, having capacity for 25 pairs of No. 22 AWG wire. The terminal
block shall be mounted on a painted wood panel secured to the back of the cabinet. The contractor shall
provide and instali a door lock with a key and all foundation, anchor bolts and hardware in accordance
with instructions of the cabinet manufacturer.

Preemption. Intersection cabinets utilizing preemption equipment shall be wired in such a manner that
the outputs wired to controller and cabinet functions which are common to the outputs of the LCIU
shall have proper isolation devices (relay or diode} to prevent improper operation of either unit.
Vehicular preemption unit output shall also be wired to the PRE-EMPT 1 (TB14-12) input to the L.CIU
for traffic system surveillance purposes.

Controller Phasing. It shouid be noted that for the LCIU inputs related to controller phasing (i.e.,
green, vellow, red, walk, pedestrian clearance, and don't walk), make reference to compass directions
of an intersection rather than actual controller phases.
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Controller phase outputs to LCIU inputs wiring for each intersection cabinet shall be based on the
compass directions for an intersection. See the phasing table below for configuring all cabinets for a

given intersection.

Controller Direction LCIU
Phase Movement
1 North to West 5
2 Southbound 2
3 West to South 7
4 Eastbound 4
5 South to East 1
6 Northbound 6
7 East to North 3
8 Westbound 8
2 Ped Southbound 10
4 Ped Eastbound 11
6 Ped Northbound 12
8 Ped Westbound 9

Note that the phasing scheme for the LCIU Movement phase inputs DOES NOT correspond to the
Standard NEMA Specifications for controller phasing.

For each intersection, a conversion must take place in the wiring of the LCIU phase return inputs vs.
the controller phase outputs. This wiring conversion shall take place on the phase return input
terminals of the LCIU Interface Panel.

Intersection controller phasing shall be as defined in Subsection 623 T.02.01(e) or the Special
Provisions.

Systemn Control Functions.

Hold on line (H.O.L.): The hold on line output shall be wired to the Max Inhibits 1 and 2 of the
controller, and the Call to Non-Actuated 1 input of the controller.
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Yield: The yield output shall be wired to the hold inputs for controller phases (2 and 6) or (4 and 8)
jumper selectable on the terminal block TB16-23/24/25, refer to communication panei drawing on
previous page for proper wiring). The yield output shall be active only when the H.O.L. output is
active. The yield condition shall be a release of the hold inputs to the controtlers.

Force-Off 1 and 2: The Force-Off outputs shall be wired to the Force-Off inputs I and 2 of the
controller.

Call All: This output shall be wired through isolation diodes to the Vehicle Call inputs for all phases of
the controller. Refer to Subsection 623 T.02.10(e).

Special Function 1, 2, 3, and 4: Refer to communication panel drawing on previous page for proper
wiring.

Flash Command: This output shall be wired to the Flash Control line of the cabinet. When this output is
active (AC+), the intersection cabinet shall be put in a “flash” mode.

Walk Rest Modifier: This controller input shall be wired to logic ground in the cabinet.

Terminated Functions: The following LCIU output functions shall be terminated on the LCIU interface
panel for the capability of future use: Offset Command, Offset 1, Offset 2, Offset 3, Cycle Command,
Cycle 2, Cycle 3, Special Function [ and 2 relay outputs, and Advance.

Controller Sequence Reversal: Dual ring controllers shall be capabie of phase sequence reversal by
applying a ground true signal to connector B. Applying ground true signal to pin B shall cause the
controller to reverse sequence phases 1 and 2 (lead-lag). Applying ground true signal to pin W shall
cause the controller to reverse sequence phase 3 and 4 (lead-lag). Applying ground true signal to pin X
shall cause the controller to reverse sequence phase 5 and 6 (lead-lag). Applying ground true signal to
pin v shall cause the controller to reverse sequence phase 7 and & (lead-lag). Applying ground true
signal to both pins B and X simultaneously shall cause the controller to sequence to phases 2 and 6
before phases I and 5 (lagging left turns). Applying ground true signal to both pins W and v
simultaneously shall cause the controller to sequence to phases 4 and 8 before phases 3 and 7 (lagging
left turns).

System Control. A controller operating in a CALL te Non-Actuaied mode 1 or 2, with the phase hold
active, and the walk rest modifier input active, shall rest in a walk dwell condition until a yield (release
of the phase hold input). Upon a yield the controller shall be capable of timing the pedestrian clearance
interval foilowed by the vehicle clearance interval, and all red interval without the need for other input
control such as a force-off. The controller shall be capable of respending to vield durations of 500
milliseconds and perform the said function.
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(1) Imputs and Qutputs. Inputs and outputs related to external devices in the cabinet shall be related to the
pin assignments prescribed by NEMA and shall not require cabinet modification for interchangeability
with NEMA controllers. Any spectal functions required for controller operation shall utilize spare pins
in the input/output connectors as specified by NEMA.

(i) System Monitoring Functions. Attention should be given to the input signal Jevel for the inputs of the
LCIU. Both D.C. and A.C. inputs are used. following is a list of inputs and their required levels:

D.C. Inputs, Ground True

36 Phase Returns (green, yellow, red, pedesirian)
Pre-empt |

Pre-empt 2

Contlict Flash

Pedestrian Calls

Local Detectors

System Detectors

CO 0 00 Po= = =

Counter Detectors
A.C, Inputs (115 VAQ)
1 Controller Flash

The local L.CIU detector tputs shall be wired 1o the respective Phase Check outputs of the controller.
Refer to Subsection 623 T.02.01(e) for cabinet controller phasing.

623 T.02.11 PEDESTRIAN PUSH BUTTONS: Where shown on the plans, pedestrian push buttons of
substantial tamper-proof construction shall be furnished and installed. The assembly shall be weather-proof and
so constructed that it will be impossible to receive any electrical shock under any weather condition.

The pedestrian push button switch shall be a phenolic enclosed precision snap-acting type, switching unit,
single-pole, double-throw, with screw-type terminals, rated fifteen (15) amperes at one hundred twenty-five
(125} volts, AC, and shall have the following characteristics:

(a) Switching unit shall have a stainless steel plunger actuator and shall be provided with U-frame to permit
recessed mounting in push button housing.

(b) Switch shall have an operating force of 0.56 to 0.81 Ibf (2.5 to 3.6 N) and have a minimum release
force of 0.25 Ibf (1.1 N).
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(c) Pre-travel shall be one sixty-fourth (1/64} inch (0.4 millimeter) maximum.
{d) Over-travel shall be seven thirty-seconds (7/32}) inch (5.5 millimeter) minimum.

(¢) Differential travel shall be four ten-thousandths (0.0004) to two one-thousandths (0.002) inch (0.01 to
0.05 millimeter).

Push buttons shall be 2 inch (51 millimeter) minimum diameter.

Where a pedestrian push button is attached to a pole, the housing shall be shaped to fit the curvature of the
pole and secured to provide a rigid installation. Saddles shall be provided to make a neat fit when required.

Where a pedestrian push button is to be mounted on top of a two and one-half (2 ¥4} inch (63 millimeter)
diameter post, the housing shall be provided with a slip-fitter fitting and screws for securing rigidly to the post.

Push button and sign shali be installed on crosswalk side of the pole.

Arrows on push button sign shall point in same direction of corresponding crosswalk.

Mounting height of the pedestrian push button shall be per the latest published edition of the ADA
Guidelines.

623 T.02.12 EMERGENCY VEHICLE PRIORITY CONTROL SYSTEM (INTERNAL PREEMPTION):

(a) System Description. The system employs data-encoded optical communication to identify the presence
of designated priority vehicles, cause the traffic signal controller to initiate a specific preprogrammed
preemption procedure, and if required by the Engineer, record the vehicle by classification and
identification number at particular intersections. The matched set of components which make up the
systemn will cause the existing traffic controller to be manipulated upon recognition of the signal from
the vehicle. This communication is effective to the optical detectors at or near the intersection over a
line-of-sight path. The system shall require no action of the vehicle operator other than the operation of
the "emitter ON" switch located in the vehicle. The switch is to remain "ON" until the end of the
emergency run. The system shall operate on a first-come, first-served basis or on a selected priority.
The higher priority requests will override lower priority requests. The system shall be designed to
yield to other priority demands such as railroad drawbridge etc. The system shall interface with existing
traffic signal controllers without compromising normal operation or existing safety provisions. The
Priority Control System shall consist of a data-encoded optical emitter, optical detectors, optical
detector cable, and priority control unit.

(b) Matched System Components. To assure desired performance, the system shall provide the synergy
of the four principal components, matched and proven through integrated testing and extensive
functional experience. The maiched component system shall offer compatibility with all types of traffic
signal controliers. Matched components provide future compatibility of all priority control elements.
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Data-Encoded Optical Emitter. Shall be a compact, lightweight, weatherproof, light-emitting
device with internal, regulated power supply designed to produce high intensity optical energy in
visible and infrared wavelengths as well as encoded pulses that carry vehicle class and ID number i
nformation, from a single source, precisely timed by a crystal controlled circuit.

Optical Detector. Shall be a light-weight, weatherproof, adjustable, bi-directional optical detector
assembly. Internal circuitry shall transform optical energy from the optical emitter assembly into
electrical signals for delivery (up to 1000 feet (305 meters) via optical detector cable to the priority

control unit,

Optical Detector Cable. Shall be a durable, shielded, 3-conductor cable with a drain wire and the
necessary electrical characteristics to carry power to the optical detector from the priority control
unit and to carry the optical detector signal to the priority control unit.

Priority Control Unit. This equipment shall provide interface between the optical detectors and

the cabinet controller unit and provide the following functions while not compromising the existing

fail-safe provisions:

(a) Sufficient Power to all optical detectors required for the intersection.

(b) Differentiation of signals by optical detectors from one or more emitters on a first-come, first-
served basis.

(c) Output signals to the cabinet controller to cause a preemption sequence to display the desired
phase green for the approaching emergency vehicle.

(d) All input and output wires of the priority control system to be terminated on a separate panel
then wired to the controller back panel.

(e) Smooth transition to non-priority operation upon passage of the vehicle through the intersection.

(f) As required by the Engineer at designated intersections, storing up to 100 of the most recent
priority control calls in non-volatile memory and retaining the record if power terminates.

(¢) System Operation.

6]

@)

Priority control system shall be activated by an optically transmitted signal capable of recognizing
and discriminating an Optical Emitter flash rate of (Class II) 14.0359 Hz +0.0039 Hz from a single
light source or upon the actuation of a test switch or remote call signal to the phase selector.

If a second class of preemption is used, it shall respond to a flash rate of (Class I) 9.63855 Hz +
(.0014 Hz.

The system shall cause the traffic controller to select from normally available green phases by
activation of a combination of its inputs such as:

(a) channel “A” active
(b) channel “B” active
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(¢) channel “C” active
(d)y channel “ID” active
(3) The system shall not require modification or replacement of the existing controller unit beyond
adding the necessary system hardware.
{4y The system shall maintain adequate minimum traffic signai displays when priority control is active.
(5) The system shall provide for up to 3 optical detectors to be connected to each channel to accomplish
the following:

(a) To provide adequate optical emitter detection range to allow sufficient time to deliver the
desired traffic signal display in accordance with the minimum times required to terminate non-

desired traffic signal displays.
(b) To provide continuous line-of-sight contact between the data-encoded emitter and the optical
detector units.
(6) Abnormal sequence of traffic signal displays will not occur.
{7) Transitions from green to red without the appropriate clearance intervals will not occur,
(8) The system shall allow the traffic signal controller to resume normal timing operation after the
desired signal display is obtained and optical signals have ceased for an appropriate period.
(9) The system shall not attempt controlier manipulation nor retain priority vehicle calls during periods
of "Intersection Flash" operation.

(d) System Component Specification.

(1) Data-encoded Optical Emitter.
(a) The flash signal shall consist of a frequency base signal and a coded overlay signal that can be
used to transmit information.
(b) The flash sequence generated by the data-encoded emitter shall carry three types of
information:

(1) The base frequency as established in Subsection 623 T.02.12 (c)X1).

(2) The vehicle classification and identification code. The data-encoded emitter shali be
capable of setting a minimurn of 10 different classifications with 1000 different
identification numbers per class for each priority.

(3) Intersection detection range setting.

(c) The data-encoded emitter will conduct self-diagnostics designed to check for missing pulses.

(d) The data-encoded emitter will be equipped with a disable input that, when activated, will
cease unit operation, thereby eliminating the posstbility of mnadvertent signal transmission after
the priority vehicle has arrived at its destination.

(2) Optical Detector.
{a) The optical detector shall be a lightweight, weatherproof device capable of sensing and
transforming pulsed optical energy into electrical signals usable by the phase selection
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equipment.

{(b) The unit shail be high-impact polycarbonate construction with non-corrosive hardware.

(c) The unit shall be designed for simple mounting at or near an intersection on mast arm, pedestal,
pipe, or span wire.

{d) The unit shall accept optical signals from four directions (northbound, southbound, eastbound,
and westbound) and each shall provide an electrical output signal.

(e) The unit shall include a design feature to allow aiming of the two optical sensing inputs for
skewed approaches or slight curves, and may be field verified.

(f) The unit shall be responsive to the optical emitter at a distance of 1800 feet (550 meters).

{g) The unit shall be capable of providing the necessary electrical signal to the priority control unit
through up to 1000 feet (305 meters) of optical detector cable.

Optical Detector Cable. The cable must guarantee delivery of the necessary quality signal from
the optical detector to the phase selector over a non-spliced distance of 1000 feet(305 meters).The
cable shall have 3 No. 20 AWG (minimum gage) stranded copper conductors and one bare,
individually tinned, copper color coded as follows:

(a) Orange for delivery of optical detector power (+)

(b) Bare for optical detector power return {-)

(c) Yellow for optical detector signal

(d) Blue for a second optical detector signal

Priority Control Equipment. The Emergency Vehicle Priority Control System shall be a self-
contained stand alone unit which shall recognize input signals for up to four separate channels of
emergency vehicle preemption and to contain the following major paris:

(a) A card rack which shall contain the power supply (to be powered from AC mains in cabinet,
and contain its own internal power supply to feed Optical Detectors), plug-in card edge
connectors, appropriate plugs and connector harnesses to connect the whole unit to the cabinet
wiring assembly.

(b) Priority Control Discriminator Plug-in Madule: This module Unit shall be a plug-in four-
channel device designed to be used with optical Emitters and Detectors. It shall be capable of
recognizing and discriminating Optical Emitter flash rates, as described in Subsection
623T.02.12 (c), “System Operations™, via Optical Detectors connected te each channel. If
required by the Engineer in contract provisions at particular intersections, a data-encoded
module may be used which is capable of recognizing and distinguishing data-encoded optical
signals and shall meet the following requirements:

(1) Programming and retrieving the data stored shall be accomplished using an IBM PC-
compatible computer. Unit shall have the capability of storing 100 of the most recent calls.
Each record entry shall include information as follows:

* Classification
* Identification Number

623-53



623 TRAFFIC SIGNALS AND STREET LIGHTING
Rev. March 13, 2003

* Priority level
* Direction
* Call Duration
* Final greens at end of call
* Duration of final greens
* Time and date call ended (second, minute, hour, day, month, year)
* Intersection near or far, indicating passage of the priority vehicle through the
intersection
(2) Unit shall be capable of three levels of discrimination of data-encoded optical signals as
described in 623 T.02.12 (d)(1)(b).
(3) Interface with the cabinet shall be wired as described in 623T.02.02

(e) Reliability. All equipment supplied as part of the optical priority remote traffic control system
intended for use in the controlier cabinet shall meet the electrical and environmental specifications
spelled out in the NEMA standards publication TS2, Type 2 or later version.

6237.02.13 TRAFFIC SIGNAL VIDEO IMAGE DETECTION SYSTEMS: (Agency Specified)
623 T.02.14 UNINTERRUPTIBLE POWER SUPPLY SYSTEMS: (When Specified)

(a) General: Uninterruptible Power Supplies (UPS) are used to operate the traffic signal upon the loss of
source power to the traffic signal controller, cabinet, and equipment. These are also referred to as
“battery backups.” The units shall conform to the following specifications:

(1) The entire UPS shall be able to installed in its entirety inside a type “R” traffic signal cabinet. It
could be a shelf or wall mounted unit, not a rack mounted umnit.

(2) All units must be rated from -40°C to 74°C. This includes both the batteries and the
microprocessing control units.

(3) The output of the UPS must be pure, sinusoidal power. “Square Wave Power” or “Step-Wave”
power will not be acceptable.

(4) All systems must come supplied with maintenance-free batteries that will be used to operate the unit
in power outage situations. The typical run time for the batteries supplied shall be 8 hours with a
300 watt lead placed on 1.

(5) The operating mode of any UPS utilized in power failure situations shall be flashing red for the
traffic signal, while still providing true sine-wave power for the modem or communication devices.

(b) (1) AC Line input switch/circuit breaker.
(2) DC Battery output switch/circuit breaker.
(3) AC Input safety fuse.
(4) AC Power pilot light.
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Load #1 flasher pilot light.
Load #2 flasher pilot light.
Time Delay dip switches.
Battery Event Counter w/Manual Reset.
Battery run timer.
Battery Voltmeter (optional).
Convenience Receptacle {optional).

CONSTRUCTION

623 T.03.01 PAINTING:

(a)

(b)

()

(d)

(e

8y

(2)

The stainless steel latching devices shall not be painted. The preparation and finishing of new
equipment shall be as follows:

Galvanized and non-ferrous surfaces to be painted, shall be cleaned and coated with Vinyl Wash
Primer. Ferrous metal surfaces shall be cleaned and immediately coated with the primer specified

in Subsection 714.03.01{b).

If an approved primer coat has been applied by the manufacturer and is in good condition,
additional primer application by the Contractor, other than for repairs, will not be required.

All traffic signal standards shall be steel poles which have been hot-dip galvanized by the
manufacturer in accordance with Subsection 715.03.01. If required in the Special Provisions,

standards shall also be painted as specified therein.
Directional louvers and backplates shall be painted flat black.
Cabinets or controller boxes shall conform to Section 623T.02.01.

Factory enameled equipment and materials shall be examined for damaged paint after installation,
and such damaged surfaces shall be repainted to the satisfaction of the Engineer.

Existing equipment and material to be repainted whether remaining in place or to be relocated, shall
be cleaned of all rust, scale, grease, dirt and poorly bonded paint by any method satisfactory to the

Engineer.
Immediately after cleaning, all bare metal shall be primed as appropriate, or as specified for new
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material. A finish coat shall then be applied over newly primed areas followed by one or more
finishing coats over the entire surface.

Blast cleaning of galvanized metal surfaces in good condition, as determined by the Engineer, will
not be permitted.

Paint coats may be applied either by hand brushing or by approved spraying machines in the hands
of skilled operators, except that no spraying shall be done at the jobsite. The work shall be done in
a neat and workmanlike manner, and the Engineer reserves the right to require the use of brushes
for the application of paint should the work done by the paint spraying machine prove
unsatisfactory or objectionable, as determined by the Engineer.

The thickness of each paint coat shall be limited to that which will result in uniform drying
throughout the film. Skips, holidays, thin areas, or other deficiencies in any one coat of paint shall
be corrected to the satisfaction of the Engineer before the succeeding coat is applied.

The final coat shall present a smooth surface, uniform in color, free of runs, sags, excessive brush
marks and tiger-striping.

STREET LIGHTING SECTION

MATERIALS

623 L.02.01 MATERIALS, STANDARDS AND POSTS:

(a)

(b)

Standards and posts for street lighting standards, cabinets, etc. shall be as specified in the Special
Provisions or as shown on the pians or the Standard Drawings and shall conform to the following

requirements:

The street lighting standard shall consist of a continuous tapered round steel pole assembly, base
cover, mast arm, pole top, anchor rods and necessary bolts, nuts and washers. Workmanship and
finish shall be equal to the best general practice of modern metal fabrication.

Pole Assembly. The pole shaft shall be of round cross section with a minimum outer diameter of
eight (8) inches (200 millimeters) at the base and shail uniformly decrease in diameter at the rate of
0.14 inches per foot (3.5 millimeters per 300 millimeters) of length. The shaft shall be formed
from not more than three (3) pieces of sheet steel. Only one (1) piece of sheet steel shall be used
for each section.
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A maximum of two (2) circumferential welds and one (1) longirudinal weld will be permitted in
assembling the shaft. Where the sections are burt welded together, the welded seams of adjacent
sections shall be placed to form a continuous weld from the base to top of standard. After welding,
all surplus weld material or protrusions shall be ground off smooth to present an indiscernible joint.

Ground joints shall maintain the strength of the surrounding unwelded metal. Butt joints shall be
reinforced in the corresponding gage by three (3) inch (75 millimeters) wide tapered sleeves of the
same composition as the steel in the standard. The sleeves shall be centered at the joint and have
the same taper as the standard so that the outside of the sleeve is in full contact throughout its length
and circumference. All welds shall be continuous. Welding shall be done by A.W.S. certified
welders and shall conform to the best accepted practice. Longitudinal welds shall be performed by
the submerged arc process. Exposed welds, except fillet welds, shall be ground flush with the base

metal.

Standards shall be straight, with a permissive variation not to exceed 3/4 inch (19 millimeters)
measured at the midpoint of 30 foot (9.1 meters) standards or poles, or %4 inch (13 millimeters)
measured at the midpoint of 20 foot (6.1 meters) standard or poles. Standards shall be round with
an out-of-round variation not to exceed 1/8 inch (3 millimeters).

Sheet steel used shall have an initial minimum yield of 48,000 psi (331 MPa), or which after
forming or cold rolling shall develop a minimum of 48,000 psi (331 MPa), in accordance with
ASTM Designation E 8, and shall be of not less than #11 gage (0.119 inch) (3 millimeters), #7
gage (0.179 inch) (4.5 millimeters) or #3 gage (0.250 inch) (6 millimeters) as called for on the

plans.

The pole base plate shall be a [ inch (25 millimeters) thick by 11-1/2 inches (290 millimeters)
square steel plate for #11 gage standards and 1-1/8 inch (29 millimeters) thick by 11-1/2 inch (290
millimeters) square steel plate for #7 gage standards, conforming to ASTM Designation A 27,
Grade 65-35 cast steel or ASTM Designation A 36 steel plate or A 283, Grade D steel plate slotted
to accommodate four (4) one (1} inch (25 mullimeters) or 1-1/8 inch (29 millimeters) anchor rods
equally spaced on an eleven (11) inch (275 millimeters) bolt circle. All exposed edges of plates
which make up the base assembly shail be finished smooth and all exposed corners of such piates
shall be neatly rounded to 1/8 inch (3 millimeters) radius unless otherwise shown on the plans. The
pole shaft shall telescope through the base plate and shall be secured by two continuous welds, one
on the inside at the bottom of the plate and the other on the outside on top of the plate.

The luminaire arm shall be formed with a single radius bend from two (2) inch (50 millimeters)
schedule 40 pipe 8 feet (2.45 meters) in length, conforming to ASTM Designation A 120. A
minimum straight portion of five (5) inches (125 millimeters) shall be provided to attach the
luminaire. The shaft end of the arm shall have a weather resistant steel fitting, welded in place.
The fitting shall be shaped to lock on the shaft fitting by gravity and shall be secured by a minimum
of one cap screw.
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When twin luminaire arms are specified on the plans, they may be tapered, or two inch pipe arms 8
feet (2.45 meters) in length, conforming to ASTM Designation A 570, Grade A may be used. For
tapered arms, the lurminaire end shall consist of a welded two (2) inch (50 millimeters) schedule 40,
10-1/2 inch (268 millimeters) length pipe with a 7-1/2 inch (190 millimeters) exposed tenon, and
the opposite end shall have a welded three bolt weather resistant steel fitting as called for on the
Street Light Standard Drawing No. 314. The bolis shall be high strength conforming to ASTM
Designation A 325 high strength bolts.

A four (4) inch (100 millimeters) by six and a half (6-1/2) inch (165 millimeters) handhole
reinforced frame and slip-resistant indented type cover located eight (8) inches (200 millimeters)
from the base plate shall be provided. The cover shall include a bar with one weather and vandat
resistant 1/4 inch (6 millimeters) Hex socket head screw. The pole base cover shall be two or four
piece ferrous metal hot-dip galvanized; shall cover the base plate completely; and shall be firmly

secured.

Finish. Pole assemblies and luminaire arms shall be hot-dip galvanized in conformance with
ASTM Designation A 123.

Tests. The steel used in standards shall be tested in accordance with ASTM Designation A 370,
paragraph 13.1. The supplier of the standards shall furnish certified notarized test reports showing
the yield strength after fabrication of material used in the shaft and subsequent standards shall
conform to this certification. At the discretion of the Engineer random samples may be selected of
the finished product for testing purposes and tests shall be carried out and reports furnished at no

additional cost.

Tests, Deflection of Standards. The standard, complete with modification, shall sustain a
horizontal test load of 500 pounds (227 kilograms) applied eighteen (18) inches (450 millimeters)
from the top of the shaft in any direction without failure of any component part, and with a
deflection of not more than 7-1/2% of the pole shaft length measured from point of load application
to the base plate.

This deflection includes a maximum allowance of %4 inch (13 millimeters) for testing and permanent
set.

Tests, Deflection, Luminaire Brackets or Mast Arms. Luminaire brackets or mast arms and
related pole attachment devices shall sustain a vertical load of 100 pounds (45 kilograms) applied
within three (3) inches (75 millimeters) of the luminaire end of the support with the support
attached to a rigid structure. The vertical deflection shall not exceed 5-1/2% of the bracket or mast
arm tength. The luminaire brackets or mast arms and related pole attachment devices shall sustain
a transverse horizontal load of 50 pounds (22.7 kilograms} and a vertical load of 50 pounds (22.7
kilograms) applied within three (3) inches (75 millimeters) of the luminaire end of the support with
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the support attached to a rigid structure. The horizontal deflection shall not exceed 10% of the
bracket or mast arm length, and the pole attached devices shall not develop any looseness within the
specified loading range.

(k) Tests, Deflection of Davit Standards. The davit standard, complete with modification shall
sustain a horizental test load of 500 pounds (227 kilograms) applied to the vertical shaft at the point
at which the davit portion becomes tangent. This load may be applied in any direction and the shaft
shall sustain this load without failure of any component part, and with a deflection of not more than
7-1/2% of the length of the shaft measured from the point of load application to the base plate.
This deflection includes a maximum allowance of ¥ inch (13 millimeters) for testing methods and
permanent set.

(1) Standards and fittings shall be cleaned and finished as specified in Subsection 623 L.03.01. After
erection, all outside surfaces shall be cleaned free from dust, dirt and oil, and all abraded and
damaged areas shall be neatly refinished. Tie rods, nuts, washers, and other miscellaneous ferrous
parts shall be galvanized before installation by the hot-dip process conforming to ASTM
Designation A 153,

(m) Posts, poles, standards, and cabinets shall not be erected until the foundation has set at least
seventy-two hours, and shall be plumbed or raked, as ordered by the Engineer.

623 1..02.02 ANCHOR BOLTS: Anchor bolts shall conform to ASTM Designation A 576, Grade C-1035 for
a minimum yield strength of 48,000 psi (331 MPa) and shall be provided with two nuts and two washers of
2-1/2 inch (63 millimeters) minimum O.D. Not less than twelve (12) inches (300 millimeters) of the upper end
of the anchor rods and afl nurs and washers shall be galvanized by the hot-dip process conforming to ASTM
Designation A 153, or cadmium plated with type NS coating conforming to ASTM Designation A 165. After
galvanizing or plating, the bolt threads shail accept galvanized or plated standard nuts without requiring tools or
causing removal of protective coating.

Unless shown otherwise on the Drawings, anchor bolts for #7 gage standards and posts shall be 1-1/8 inch
by 40 inches by 4 inches (3 by 1000 by 100 millimeters) and for standards and posts lighter than #7 gage shall
be 1 inch by 36 inches by 4 inches {25 by 900 by 100 millimeters). The upper six (6} inches (150 millimeters)
of anchor bolts shall be threaded. Plumbing of standards shall be accomplished by adjusting the nuts before the
foundation is finished to one (1) inch (25 miilimeters) minimum above final grade. Shims or other similar
devices for plumbing or raking will not be permitted.

623 L.02.03 LIGHTING LUMINAIRES: The standard luminaire shall be of the high pressure sodium type,
horizontal burning, cobra head style, in wattages specified in the plans. The luminaire shall consist of a
precision diecast aluminum housing, globe ring and ballast module door. The lower portion of the fuminaire
shall be composed of two parts. One part shall contain the optical assembly and the other part shall be the
ballast module door. The ballast module door shall contain all the major electrical components and shall be
capable of being lowered after loosening one or two non-corrosive captive screws. The ballast shall be
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pre-wired to the lamp socket and terminal board. The ballast module door assembly shall be removable and
replaceable by the use of quick disconnect plugs. The refractor holder shall have an automatic latch with a
safety catch on the house side. The holder shall be forced upward at the streetside by spring pressure against
the gasket seal when in the closed and latched position.

The luminaire housing and optical assembiies for 250 watt and 750 watt fixtures shall be the same size as is
normally standard usage by the manufacturer for 400 watt fixtures. The slipfitter shall be capable of adapting
10 1-1/4 inch (33 millimeters) through 2 inch (50 millirneters) pipe bracket without rearrangement of parts and
be adjustable +5 degrees from horizontal.

The optical assembly shall consist of an aluminum reflector, prismatic acrylic refractor for 100 watt
luminaires, and borosilicate prismatic glass refractor for 150 through 750 watt luminaires, or when specified
shall be of polycarbonate resin vandal resistant material. The socket shall have a non-cantilevered, spring
loaded contact, and horizontal and vertical socket adjustment shall be provided within the reflector. The optical
assembly latch shall be easily operated while wearing lineman's gloves, providing access to refractor-reflector
and lamp. All ballast components shall be internally mounted on a down opening diecast ballast module door
and easily removable and replaceable through the use of quick disconnect plugs. In 100 watt and 150 watt
luminaires the starting aid shall be the plug-in type, removable without the use of tools. The ballast shall be
pre-wired to the lamp socket and terminal board.

The ballast shall be capable of starting and operating a high pressure sodium lamp of the wattage specified
in plans from a nominal 120 or 240 volt, 60 Hz power source, as indicated, within the limits specified by the
lamp manufacturer. The ballast, including starting aid, must protect itself against normal lamyp failure modes.
The ballast shall be capable of operation with the lamp in an open or short circuit-condition for six months
without significant loss of ballast life. 150 W Luminaires shall utilize 55 v. rated HPS lamps only.

The fixture manufacturer shall submit a statement to the effect that the ballast to be furnished is in full
compliance with lamp-ballast specifications available to the fixture manufacturer from the lamp manufacturers
at the time of bidding. Original manufacturer fixtures only are acceptable utilizing only new components.
Rebuilt or remanufactured fixtures are not acceptable.

For nominal line voltage and nominal lamp voltage, the ballast design center will not vary more than 5%
from rated lamp watts. At any lamp voltage, from nominal through life, lamp wattage regulation spread at that
lamp voitage shall not exceed 18% for +10% line voltage variation. The ballast shall be a regulator type.

The luminaire manufacturer shall supply ballast electrical data, and lamp operating volt-watt traces for
nominal and +10% rated line voltage to verify ballast performance and compliance with lamp specifications for
the rated life of the lamp. The ballast must reliably start and operate the lamp in ambient temperatures down to
-30°F for the rated life of the lamp. Ballast primary current during starting must not exceed normal operating
current. The lamp current crest factor shall not exceed 1.8 for + 10% line voltage variation at any lamp
voltage, from nominal through life. The power factor of the lamp-ballast system shall not drop below 0.90 for
+10% line voltage variations at any lamp voltage from nominal through life. The ballast design shall be such
that the normal manufacturing tolerance for capacitors of £6% will not cause more than a +8% variation in
regulation throughout rated lamp life for nominal line voitage.

When called for on the plans, a cut off luminaire shall be furnished for intersection and street lighting.
This luminaire shall meet ail of the above applicable specifications along with providing a true 90° cutoff and
shielding with an Alzak aluminum reflector, a heat and impact resistant flat glass lens, a 2-position adjustabie
socket holder and a porcelain mogul screw shell socket with lamp grips. The optical system shall contain a
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filtering system to trap particulate contamination. Maximum candela at 80° shall be 9 and maximum candela at
90° shall be 0. The light distribution shall be ANSI/IES/MC/Type III.

Labels shall be in accordance with ANSI standards. All luminaires shall be approved by the Engineer.
Luminaires shall be leveled and adjusted in accordance with instructions of the manufacturer or as directed by
the Engineer.

Unless otherwise specified on the Plans, in the specifications or in the special provisions, all streetlighting
luminaires shall be furmished complete with high pressure sodium high intensity discharge streetlighting lamps
with the following characteristics:

Initial

Type/Watts Description ANSI Code Lamp Lumens Rated Life

HPS 750 LU750 S51WA-400 Clear 110,000 16,000 hours
HPS 400 LU400 S51WA-400 Clear 50,000 24,000 hours
HPS 250 LU250 S50VA-250 Clear 28,000 24,000 hours
HPS 200 LU200 S66MN-200 Clear 22,000 24,000 hours
HPS 150 LU150/55 S$558C-150 Clear 16,000 24,000 hours
HPS 100 1LUI00 S548B-100 Clear 9,500 24,000 hours

The Contractor shall guarantee that all lamps which fail within one year under normal operating conditions
shall be replaced at no cost to the Contracting Agency.

623 L.02.04 FUSEHOLDERS AND FUSES: (For multiple street lighting circuits) Fuseholders and fuses
shall be installed in the bases of all lighting standards and shall be accessible through the handholes for the
lighting standard bases. The fuseholders shall be single pole for 120 volts or double pole for 240 volts,
waterproof type without the use of tape, with integral or separate conductor insulating boots, and must be
certified by an independent nationally recognized testing facility. The single pole fuseholder shall consist of
two sections, a line side section, and a load side section. When the line and load sections are mated per
instructions from the manufacturer, the fuseholder body and terminals shall be vapor and waterproof. The
design shall be such that if the fuseholder is reclosed under load, any are will be confined within the body when
a proper sized fuse is seated firmly in the terminals.

The double pole fuseholder shall contain two fuseholder chambers and consist of two sections, a line side
section and a load side section. When the fuseholder is opened, both load side connections shall be
simultaneously disconnected from the live side. The fuseholders shall be 30 amperes, 600 volt rating and
accept 13/32 inch (10 millimeter) diameter by 1-1/2 inch (38 millimeter) fuses of the ampere rating specified in
the contract. Glass, paper or indicating type fuses are not acceptable.

623 L.02.05 LOW VYOLTAGE UNDERGROUND STREET LIGHTING SYSTEM: Unless otherwise
specified on the plans, the low voltage lighting system shall be single phase, two wire, 240 volt multiple. The
two wire system shall consist of two insulated 600 volt THW conductors of the specified gage and a green #8
THWN equipment bonding conductor as shown on the plans and shall bear the U.L. label. The service panel
shall be 100 ampere, unless otherwise specified, and shall be wired for 120-240 volt with a full size neutral.
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Pole and Arm Cable. Unless otherwise specified on the plans, the cable from the base of the lighting
standard to the luminaire shall be two conductor No. 10 AWG plus ground, solid copper with insulation
rated at 600 volts. The individual conductors shall be insulated with TW grade, and the outer jacket shall

be PVC jacket type UF grade.

MISCELLANEOUS ELECTRICAL EQUIPMENT

623 L.02.06 PHOTO-ELECTRIC CONTROLS: Photo-electric controls shall be one of the types below, as
shown on the pians or as specified in the Special Provisions. The photo-electric control shall be capable of
switching multipie Iighting system directly or by a separate contactor as indicated on the plans.

For series lighting systems the photo-electric control shall be capable of switching series lighting systems
through a high voltage controller.

Types of photo-electric controls shall be as follows:

(a)

(b)

(c)

(d)

(e)

Type I. Type I photo-electric control shall consist of a photo-electric unit and a contactor in a single
weatherproof housing.

Type II. Type II photo-electric control shall consist of a photo-electric unit installed at the top of the
first lighting standard from the service point, and controlling the lighting contactor in the pad mounted
service and control cabinet. A by-pass switch shall be included to permit manual operation of the
lighting system contactor. Unless otherwise specified in the plans, specifications, or in the Special
Provisions, the photoelectric units shall be for 120 volt operation on two or three wire single phase

multiple lighting systems.

Equipment Details. The photo-electric unit shall consist of a light sensitive element connected to a
control relay. The light sensitive element shall have a spectral response such that it is especially
sensitive to north sky illumination and shall have an "ON" level adjustable between minimum limits of
0.6 and 1.1 footcandies.

The unit shall be so designed that a failure of any electrical or electronic component will energize the
lighting circuit. The photo-electric unit shall be mounted at the top of the standard designated on the
plans and shall be oriented as directed by the Engineer.

Contactor. The contactor shall be constructed in accordance with NEMA standards for lighting
contactors and shall have contacts rated to switch the specified lighting load. Contactor shall be the
mechanical armature type. The mechanical type shall consist of an operating coil, a laminated core, a
laminated armature, contacts and terminals. Contacts shall be silver alloy.

Housing. The contactor may be either integral with the photo-electric unit or may be located externally
from it. When located externally, the contactor shall be housed in a suitable NEMA type 3 raintight
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enclosure with hasp for a padlock. The raintight enclosure shall be mounted on the same standard as
the photo-electric unit at a height of approximately 28 feet (8.5 meters} above the base. All contactors
housings shall be approved by the Engimeer prior to installation.

(f) Wiring. Conductors between the photo-electric unit and an external contactor shall be 2 minimum No.
12 AWG, and shall be instalied inside the lighting standard.

623 1..02.07 PAINT: Unless otherwise specified in Subsection 623 L.02.01(g), all metal parts, fittings, signal
heads, posts, pedestals, standards, cabinets, controller boxes, etc., shall be prepared and painted according to
these specifications. Types of paints to be used shall be as specified in Section 714, "Paint and Pavement

Markings."

CONSTRUCTION

623 1..03.01 GENERAL: The preparation and finishing of new equipment shall be as follows:

Galvanized and non-ferrous surfaces to be painted, shall be cleansd and coated with Vinyl Wash Primer,
conforming to the requirements of Subsection 714.03.01(b}. Ferrous metal surfaces shall be cleaned and
immediately coated with the primer specified above.

If an approved primer coat has been applied by the manufacturer and is in good condition, additional primer
application by the Contractor, other than for repairs, will not be required.

Factory enameled equipment and materials shall be examined for damaged paint after installation, and such
damaged surfaces shall be repainted to the satisfaction of the Engineer.

Existing equipment and material to be repainted whether remaining in place or to be relocated, shall be
cleaned of all rust, scale, grease, dirt, and poorly bonded paint by any method satisfactory to the Engineer.
Immediately after cleaning, all bare metal shall be primed as appropriate, or as specified for new material. A
finish coat shall be then applied over newly primed areas followed by one or more finishing coats over the
entire surface. Blast cleaning of galvanized metal surfaces in good condition, as determined by the Engineer,
will not be permitted.

Paint coats may be applied either by hand brushing or by approved spraying machines in the hands of
skilled operators, except that nto spraying shall be done at the jobsite. The work shall be done in a neat and
workman like manner, and the Engineer reserves the right to require the use of brushes for the application of
paint should the work done by the paint spraying machine prove unsatisfactory or objectionable, as determined
by the Engineer.

The thickness of each paint coat shall be limited to that which will result in uniform drying throughout the
film. 8kips, holidays, thin areas, or other deficiencies in any one coat of paint shall be corrected to the
satisfaction of the Engineer before the succeeding coat is applied.

The final coat shall present a smooth surface, uniform in color, free of runs, sags or excessive brush marks.

Flaws in the appearance of galvanized components (i.e., tiger- or zebra-striped) shall be cause for rejection
by the owner.
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623 1..03.02 BONDING AND GROUNDING: Metallic cable sheaths, steel conduit, metal poles, pedestals,
pull boxes, and other metal enclosures shall be metallically joined together and made mechanically and
electrically secure to form a continuous electrical conducting path and shall be effectively grounded as required
by the National Electrical Code. All non-metallic conduit shail contain a green grounding conductor as
specified herein, except if none is specified, this conductor shall be sized according to Article 250 of the
National Electrical Code.

Bonding and grounding jumpers shall be copper wire or copper strap of the same cross-sectional area as
No. 4 AWG for series and muliiple lighting circuits. Bonding of standards and foundations shall be
accomplished by means of a bare No. 4 copper wire attached to each anchor bolt and to a Y% inch (13
millimeters), or larger, brass, cadmium-plated or bronze bolt installed on the lower lip of the lighting standard
handhole as shown on the Standard Drawings. The No. 8 green grounding conductor from the conduit and the
No. 10 luminaire ground shall be connected to the No. 4 grounding conductor. Grounding of conduit and
neutral at the service point shall comply with the applicable sections of Article 250 of the National Electrical

Code.

623 1.,03.03 TESTING: Prior to completion of the work, the Contractor shall cause the following tests to be
made on all lighting circuits, in the presence of the Engineer:
(a) Test for continuity of each circuit
(b) Test for grounds in each circuit with a 500 volt megohmmeter with a minimum acceptable reading of
200 megohms
(c) A functional test in which it is demonstrated that each and every part of the system functions as
specified or intended herein
(d) A high-pot test when specified
(e) Before acceptance of the work and after adjusting the luminaire lamp sockets to produce the ILE.S. light
distribution patterns specified in the plans, the Contractor shall provide the Engineer with footcandle
readings showing average to minimum ratios in accordance with I.LE.S. standards recommended for
Average Maintained Horizontal Illumination for roadways shown in Standard Drawing No. 300.

Any fault in any material or in a part of the installation revealed by these tests shall be replaced or repaired
by the Contractor in a manner approved by the Engineer, and the same test shall be repeated until corrected.

METHOD OF MEASUREMENT

623.04.01 MEASUREMENT: The unit of measurement for "Traffic Signal Systems," "Street Lighting
Systems," and "Traffic Signai and Street Lighting Systems,” will be lump sum or unit price.

The quantity of "Conduit for Future Conductors,” will be measured for payment by the linear foot (linear
meter) of conduit complete and in place.
All measurements will be made in accordance with Subsection 109.01, "Measurement of Quantities."
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BASIS OF PAYMENT

623.05.01 PAYMENT: The lump sum price or unit prices paid for traffic signal systems, street lighting
systems, sign illumination systems, modifying existing systems, or any combination thereof, shall be full
compensation for doing all the work complete and in place as indicated in the contract documents, and as
directed by the Engineer, including excavation and backfill, concrete foundations, restoring sidewalk,
pavement, and appurtenances damaged or destroyed during construction, salvaging existing materials, and
making all required tests.

Full compensation for all additional materials and labor, not shown on the plans or specified, which are
necessary to complete the instaliations of the various systems, shall be considered as included in the prices paid
for the systems, or umits thereof, and no additional compensation will be allowed therefor.

The accepted quantities of "Conduit for Future Conductors,” measured as provided in Subsection
623.04.01, "Measurement,” will be paid for at the contract unit price bid per linear foot (linear meter) for
conduit.

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

PAY ITEM PAY UNIT
Traffic Signal Systems {may include sign lighting) ... . . Lump Sum or Unit Price
Street Lighiing Systems (may include sign lighting) ... Lump Sum or Unit Price
Conduit for Future Conductors Linear FOot ... i e e (Linear Meter)
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SECTION 624

ACCOMMODATIONS FOR PUBLIC TRA¥FIC

DESCRIPTION

624.01.01 GENERAL: This work shall consist of providing for traffic by constructing detours or special detours,
permitting traffic to pass through construction, and using flaggers or pilot cars and maintaining the base, or a
combination of these methods as indicated in the contract documents or as directed in writing by the Engineer.

MATERIALS

624.02.01 GENERAL: The materials used for the construction and maintenance of facilities required for the free
flow of public traffic and for protection of the work shall be those prescribed for the several items which constiture
the finished work and shall conform to all the requirements for such materials as set forth herein.

CONSTRUCTION

624.03.01 SPECIAL DETOURS: Special detours shall be constructed as shown on the plans or as specified.
Detour locations indicated on the plans may be approximate only; the exact location shall be as staked by the
Engineer.

Grading for special detours shall consist of motor grader work, supplemented where necessary by other
mechanical equipment, to provide the specified roadbed width and a grade line free from breaks or rolls of
sufficient magnirude to be hazardous to traffic. This work shall conform to the requirements of Section 107.21,
"Dust Control."

When grading of special detours has been completed and approved by the Engineer and, if required on the plans
or in the Special Provisions, the special detours shall receive surfacing materials of the kind and type specified,
and they shall be placed and constructed in accordance with the requirements for the particular materials used.

Water shall be applied to detours in amounts necessary to attain the compaction of graded sections and of
surfacing materials.

Maintenance on special detours shall consist of performing any work necessary to maintain the detour
satisfactorily, as ordered by the Engineer.

Eradication of special detours shall consist of blade grader and scraper work supplemented by other equipment
if needed. Eradication will be performed to the extent that the ground will be restored as nearly as feasible to the
original, and material disposed of, all as directed by the Engineer.

624.03.02 FLAGGERS: If, in the opinion of the Engineer, controlled traffic is necessary for protection of the
work or for safety of public traffic, flaggers shall be employed by the Contractor.

Flaggers shall have completed an approved instructional course in flagging procedures. A prospective flagger
shall possess a valid flagger card attesting satisfactory completion of said instructional course conducted by the
Highway Department or some other approved course given by another entity of governmeni within the State.
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Contractor -- continued
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RO 15 ) T 107-7
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L7038 #1411 O PPN 107-1
L0 51 1c) 41 S 616-1 - 616-3
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Crosshole sonic logging. concrete Pile LeSHIE .. ... .ot et e v 508-8 - 502-10
L 1A TR (3 T« S O PRSP 101-3
Culvert pipes (See culveris)
Culverts:
Asbestos cement PIPE. .....vvvee e TN 635-1 - 635-3
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O QoW NI aiTIS .o et 709-2
Ly I CUIV T DI ot et ettt e e SN 604-1
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Corrugates metal pipe and metal arch PIPE ..o e 604-1
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Sections, PIPe CUIVETTS ... .o 601-2, 709-1, 709-4
SUITENETS, SIEEL ZITABTS L.ttt e e e e ettt b e e et e e nas 506-10
Engineer:
AUIOTIEY OF e e e e e 105-1
F T Ty T R34 R OO 105-1
15 =T« OO 101-3
ISP Ol DY - e e 105-6
533155 USSP 728-1 - 728-5
Binder (A Sive) - .o e s 728-2, 728-4
Certificates........ocooeiiii o, O PP 728-1
TS AT o o) o =S O PO 728-2
For bonding 0ld CONCIete 10 NEW COMETEIR .. ...\ it ittt ittt b e e et e s et e e e ea e e e e e eas et e 728-3
FOT TGO Ve 00 IS e cn ettt ettt ettt e e ettt ettt e e et ettt e et e aaaeaaan 728-5
= 7 - O OO PSPPI 728-1
Packaging labeling and SIOTAZE ... .. i e 728-1
For pavement MarkeI5 «.o........ o i e e 728-5
Sampling and teSIINE ... .. e 728-1
Equipment: (Also see compactors, rollers, truck mixers, vibrators)
Bituminons mixing PIAIIES . et e e e e e e e e 401-7 - 401-12
CONCIEIE VIDTALOTS Lot it e e e e e e et e 502-7 - 502-8
DTS 1= O U P 101-4
Excavation and embanKImenl . ........oi i e e 203-8 - 203-10
EqUIPIIEIIE BOULS ...ttt it et oo e e e e e e 104-3
Methods ana ... e e na 108-3
PHlE TIVITIE . o veve e et T 508-2 - 508-3
Portland cement CORCTELE CONSIIUCTION L. ..o i iurtit et it it a e e ie e 501-3, 501-9 - 501-12
Recycle bituminous mIxing PLAIT .. ... i e e e 404-4
Rental  ....... ST USRS 109-4, 624-2
Erection methods, S1EE] SITUCTUTES ... ...ttt et e e e e e e e re e e e ea et et r e maneanean 506-12 - 506-13
Erosion control: (Also see roadside materials)
Compaction Of 10D SOIL ... e 211-2
Construction methods ... s 211-2 -211-5
Contractor's responsibility ... PP 107-8
L1 L3017 T« U U O O 211-2
5 g5+ g N 211-1
Dust PAllALIVE .. ooon e e e e 637-2
S0 11 7= O DU 211-1
330y 11 3 - TP ST UPPIURN 2112
Jute Matting ... ..ooomiiia i e ettt aaraeeann 2114 ~211-5
| 1w L RO PPV 211-1-211-2, 726-1
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Erosion Control--continued
L) L 4 =) 4 3 | 211-5
MU 211-1-211-2
T 1 )« | 211-5
b F 0T 0¥ o ) ) O 211-1
T DS 211-1
Seeding and fertilizing ... ... .., 211-3
Excavation and backfilling of removed SITUCIUTES ..ottt e et et ettt et e e e et e e en s 202-1
Excavation and embamiImlemil: .o e e eaans 203-1 - 203-13
[23 T ¢ T 203-2 - 203-3
B O W ittt i e e e et e te et e 203-1 - 203-2
001 1V 1 T=) A U OSSR 203-1
ConSITUCHION IMEtOOS Lo e e e e e 203-2 - 203-10
T30 414 T P 203-1
Drainage during construction of ToadWay ... 2034 - 203-5
Drainage excavation Malelials .. . i e e e e a iy 203-1
MaAINEIATICE ... e e 203-10
Y () w1 i | S S PP 203-10 - 203-12
L Y o =T 1 < S O O 203-3
D3 14 TS 4L O 203-12
Placing embankIent ... ... i s 203-6 - 203-8
ROAAWAY EXCAVATION ...t eee e et ottt e e e sttt s et s s e et e e e e e rn et e ettt e e e e et are e raanans 203-1
50T - OO 203-3
ROCK TIHLETIALS . -ttt e e e e e e e e e 203-6
Selected MATEIIAL .. u it e e 203-4
Slides and SHPOULS ... e on o e 203-4
R 1= N 203-3
SUIPIES MAEIIAL .. ..o e e e 203-3 - 2034, 203-11
ToleTanCESs, BIrAGIIE. ..o e e et e e 203-1
L T LI 1) (o 1 5 - | S P 203-2
ReemOval OF . e 203-2, 203-11
a1 o1 O OSSP 230-3, 203-11
S ot A [0 W1 5 3 w2 0 - P 206-1 - 206-2
BT F ¢ PP PO TP 206-2
Excavatlon, adjacent t0 TI€ES ... i e e e e 213-5
Excavation and backlil], TenCh ... o e 208-1 - 208-10
Execution of COMTact, aWard @id. . ... oottt o e et e e e e e 103-1 - 103-3
Expansion and fixed JOints and DEATIIES .. ...t iriei e e e 502-11 - 502-13
Expansion joints, sidewall. . ... e e 613-4
EXPLOSIVES, U8B Of ..ot e 107-6, 203-2 - 203-3
Extension:
OF COMITACT HITIE. « ettt e e e e e e 107-7, 108-5 - 108-6, 108-7 - 108-8
Of existing culverts and Bridges ... ... e 202-2
Of structural plate pipe and PIPE aTCh ... e 606-4
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Extra and fOTCe aCCOUME WOTKT L . it i et ittt r ettt e ae et ettt et e e e e e eenas 109-7 - 109-9
Equipment rental TAteS f0T ... ... e 109-8
Idle time Of EQUIPIMIENT L. it e e e e e e s 109-5
Extra work:

T3 0=« A 101-4
Eyebar steel ..., e 710-1 - 710-2
F
Fabricated steel bar reImorCeImMent ... i e e e 713-1

Facilities, utility (See utility property and services)
Facing of bearing surfaces, Steel SITUCIUIES ... ittt et ettt ettt e e e v et e et e aeane s 506-6 - 506-7
Failure:
To carry on work In acCeptable MAaMMET ... ettt e e ea et e et e aneans 108-6
To complete WOrk 0N LITIE ... i et e e et e e ae e 108-6
TO EXECULE COTMEIACT . .ttt a st et e e e ettt e oo e et et an et e m et r et ete e e s aerat e en s eneenen 103-2 - 103-3
To Maintain TOAdWAY OT SITUCTUIE .. oo oottt ettt et et e e et ae e et et e aa e te et e e v e et e e e e e rrneenn 105-8
Falsework, CONCIEte SITUCIUICS . . .ottt ie e e r e e eae e e e e 502-5
L0 T T SOOI 502-5
REImOVAl OF 1o e e e e 502-10 - 502-11
e oA T =] (-1 H D L4 Vo = PO 506-12
Fastenings, {(hardware) galvanizing of ... e 715-1
3 oo o =5 - (3 U 724-1 - 724-5
Fences:
PArtial PAYIMENES O .. ..ottt ittt o e a4 e et ettt e e ettt b 109-9 - 109-10
Removal and disposal of ... 202-1
Fencing: (Also see fence malerials)
Barbed wire anmd famm ... o e e 616-1 - 616-2
Chain link 616-3
ConsStruction METROAS - . o i e e e e e 616-1 - 616-4
L4 115 - P 616-2
LT3 T PP 616-1
Existing COMMECtioNS WIH DEW ... .. i it e ettt ettt ettt 616-1
72112 O 616-3 - 016-4
DS PIOSES o et 616-2 - 616-3
% 1= o £ - D S P 616-1
MEASUTEITIEIIS ...\ttt e ettt e e et aer et e e rer e e e e eraem e eanaeannns TS 616-4
L Y I T £ PRSP 616-1 - 616-3
Partial PAYMENIS ON.. ... it i it e e e 109-9 - 109-10
11T 1L S OO PO 616-4
e R s T« A DN 616-1 - 616-3
Quality TEQUITEIIEIIIS ...ttt ettt o e et e e et e ot et et e e b e e et et e a e e ne e raenann 724-1 - 724-5
S ToT L Nl Tod €11 O D SR 616-3
RO 70110 - S P 616-2
Wire, barbed and WoVeI ... oo i e e 616-2, 724-4
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Fertilizers and additives, JamdsCaDim: ... oo it e e 212-8
L0 1o o0 T ok 1 211-1, 726-1, 726-2
Fertilizing, Seediig Amd - o o i e e e e a e 211-3
Fiber optic cable for communications MFTASITICIUIE ... .ttt et et et e e e e e e aaeeans 623-5 - 623-7
Field assembling and riveting, steel SITUCTUIES .. ... .ttt e e e e aaes 5006-12 - 506-13
Field compaction and mix design correlation, piantmix bituminous pavement ............cococet i iiiecinnnan .. 401-6 - 401-7
Field inspection, StrlCIUral PIate PIPE ... .. o it it ettt et e e aaneas 606-2
Field painting, StEel SITUCTUTES ...ttt ettt et et e e et et e e e et e et et et e e et e wamaan e aeeaas 614-2 - 614-5
Filled JOINIS, CONCIELE SITUCTIIES ... oot ettt ittt e et ee ettt et s et e e e e et e e et r e et as et eaoe e et e it e et eetaa e eraens 502-11
Fillers, commercial mineral
Quicklime, Hydrated JIme . ..o o e et et e e 705-3
For slurry seal/micro-Surfacing. ... e 408-4 - 408-5, 705-3
FIlIErS, JOIME o i e e e e e 707-1 - 707-3
T =] g 1T 11 o 610-3
| e g o) el 1 1 1) | U D S PSP 610-6
|1 o - o) o (D PP 610-3
FIMAL BCCRPEAIICE .ottt et e e e o e e e e e ea e 105-8
L0 T 511+ O O 626-1
INSPECTION ... e e 105-8
Payment ... oo S DU S 109-10 - 109-11
Financial statement of bidders .. ..o e 102-1
Fine aggregates:
For grout and MOMAT SAI ... .. oot e et et e e e 706-6
0] g iRt BT 0 1) £ 015 = (O 501-1, 501-7 - 501-9
Portland cement PROQUCTS ... ... o e 706-5 - 706-6
Finished surface, Portland cement treated Dase .. ... .o it et 3044
Finishing:
AZETEEALE DASE COUTEES ... it ettt ettt ettt e e e et e e e e e e et e ia e e aan s 302-1 - 302-2
Bearing and base plates ... 506-6 - 506-7
B AECKS - ot e et 502-14 - 502-16
L1 3T ot o LI o011 2 D 502-13 - 502-17
Bonded groul SUTTACE ... . i e 502-17
Fine SUITace . ... e e e e 502-16 - 502-17
FOIMed U ACE L o e e 502-16
Horizontal SUTTaCe .. .. e e 502-13 - 502-16
L0 (a0 Ty IV o Tt O P 502-16
Lime stabilized subErade. . ... .o e 306-3 - 306-4
Plantimix DI oS DaSE ..o i e e e e 303-1
Plantmix bituminous pavements - SENETAL. ... ..ottt a s 401-17 - 401-20
Plantmix biUMINOUS SUTTACE ... oot e ettt et et n e e v aaaaeaens 402-1
Portland cement Ieated Dase . ... .o i e e e et e as 304-4
Portland cement concrete PaveENIS. . ... ittt e 409-9 - 409-10
Roadway excavation and embankiment. ... . ... i e 203-1
Fire:
5 1Y 1 S O OO 107-10, 629-14
Prevention and COMITOl ... ... et e e e e e et 107-8
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Fittings, guardrail materials ... e e e 720-1
Fixed joints and bearings, expansion and; CONCIEIE SIIUCTUIES ... .. tieiuiin i et eiteie e e aeaeae e e anes 502-11 - 502-13
Flagging protection, railload ... ... e 107-3
T L) PN 624-1
Flame cutting, steel OF WIOUZHL ITOM ... .00ttt et et e et e et e e e et e e et e e e ettt e e e eaans 506-7
Flowable backfill (Controlled low strength material (CLSM)) ...t 208-1 - 208-3, 208-6, 208-7, 208-8
FIUMe QOWILATAINS ..ot i et e ettt e e et e et et et e i ee e e e aaen s 608-1 - 608-3
Fluorescent orange retroreflective SNECTINE ... i i e 716-2 - 716-3, 716-4
Fluorescent yellow-green retroreflective SHEETIIE ... ... o e 7164
Flushing and testing, IFTIZALON SYSIEIIIS ..ottt ittt it e e ra e et e o r et e e e st e et et e e e e e e e e tre e naaeeans 2137
LX) PPN 702-2, 729-1
Footings, depth of, CONCTELE SITUCTUTES .. ...t iuie it as et e b e ettt e e e e e e e e e e e 502-1
Force account work: (Also see exira and force account work)

Claims for adjustment and GISPUIES .......o. .t e et e e e ae 105-8 - [05-9
Forfeiture of proposal GUATANIEE . ... ... ..t it i e e et e e 103-2
Forped steel products, galvanizing of ... e 715-1
Form clamps or bolts, CONCTEIE SITUCTUIES . .v.. oo ettt oottt c i ie i et et e et cenaaes e vnae 502-2 - 502-3
Formed concrete, curing of, CONCTEE SITUCIUIES .. ...\ttt et et e i ra e e et e e s e e e e e eatenaes 501-14
Forms:

L0115 £ LR g o - 502-1 - 502-5

Corrugated MEAL. .. ... e e e e 502-3

CUrDs AN GUELETS « oottt e e 613-1-613-3

Portland cement COMCTEE PAVEITICIIL .. ... ..ottt ot et ettt e e ae et r et e e e et e e e e aaeieanes 409-7 - 409-8

Prestressed CONCIEI® MEIMbDETS ... o i e et e e e 503-1 - 503-2

RETTIOVAL OF ..ottt et e e e 502-10 - 502-11

Over or in vicinify of Tallroads .. ..o o 502-2

SEtling, CONCIETE PAVEITIENE . ...\ ittt et it et ot ee et oo et e e et et e e ottt e e ettt et e e et e ns 409-7 - 409-8

] T T PP PPP 613-2 - 613-3
Foundation:

25 s L33 101 5 O P 203-6

Watering of for embankiment arEas. ... ..ot 203-8, 203-9, 203-12
Foundations, removal and disposal Of ... ..o e 202-1
Frames and grates, palnting Ol .. .. e e e 614-5
Froniage road or fromtage street, defined ... e 101-4

G
Gabions (See wire mesh gabions)
7 109-1
Galvanized guardrail.. ... s 715-1
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Galvanizing:
3 DA - S 715-1, 723-1
oY 1 1= 1 S U 715-1
Products 1/8" and thiCKer .. .o e 715-1
L I 15 o T2 4 LS O O OO 715-1
5T o1 T )« O P 724-4
L Y= T 1151 N 707-1
Gates:
2 1S PPN PP 724-4 - 724-5
T Te71 T S O 616-3 - 616-4, 724-4 - 724-5
1% 117 P PSPPSR 724-4 - 724-5
S0 €T 724-3
-3 726-6
[rrigation SySIEmS .......oooeeieinin ons O P 213-2 - 2134
T PO PRPPY 724-5
B I o] s K PO PU P 724-4
Gage, MEeAMINE Of ... i e e 109-1
Girders, slabs and columns:
CONCTELE SITUCTUTES ...ttt ot e et et ot et et et e e et e et e e n e et e e e e e ra e e eanes 502-8 - 502-9
Precast prestressed CONCIELE. ... i e e 503-1 - 503-8
Grade separation, deflfed. ... ... 107-3
Grades and [INnes, COMmSIUCTION STAKES ..\t . ettt ettt e e et ettt ettt e e e ettt e 105-5 - 105-6
Grading operations:
Roadway (See excavation and embankment) ......... ..o 203-1
Watering of, for dust COnMrol...... ... 210-1 - 210-2
Grading requirement tables:
BaSe A@TEEAES ... .ot e e e e e e et e 704-2 - 704-4
BItUminous agErE ATES ... ... . i i e e et e e 705-2 - 705-6
L) R i 4 | O PPN 704-2
Gramular backfill ... .. e 207-1 - 207-2
1Y g2 oL« S PP 706-6
Portland CEMENT AZEIBEAIES .. .vu. ittt ittt et et et e o r e e e et et e e 706-1 - 706-7
R0y B o) o =) o O PP 7054
Type 111, wench backiill ... e 208-3
Granular backlill ... e e e 207-1 - 207-2
Grates, frames and, PalllI g O L e 614-5
. Gravel (See aggregates, base and surface) ............o i e 702-1 - 7006-7
L T o) o ] o 3 712-1
Grout:
Aggregate, TeqUITETREIILS TOT ... ... i e 706-6
ST TR (VT4 12108 (oA =0 D 3o 10D =t U 502-17
23] PO 610-1
Grouted riprap downdralng .. ...... . 608-2
Grubbing, clearing and (Also see clearing and grubbing) ... 201-1 - 201-2
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T Ce o ¥ B p b= 1K) w1 I P 720-1 - 720-2
S48V - O S S SO PP PRRS 720-1
525§ | O O SR 618-3 - 618-4
17 P PP 720-1
S 1= do |3 - O S 720-1
Reflector PLates ... ..ot e U P 720-1
Guardrail:
COMSTIUCTION INEIHOMS .ttt ittt it ettt ettt et e e et et ettt 618-2 - 6184
| DTS 2] 5 Lo B PSPPI PR 618-1
GalVAIIZEd .« .o ittt it e e e 715-1
Material TEQUIFEITIEIIIS . ... it ittt e e e e e a e et e e et e 720-1
[ 1) 1 (- PSR 618-1 - 618-2
A% (CF: 0] 35 1 =4 L A O PP PP 618-4
o3 LT o7 P O USRS 618-3 - 6184
51 11| PSPPSR 618-5
S O O DS 718-1
RECOMSITCTICA . oottt it et ettt e e et e e e as 6184
2 =T 0 - O PSP 618-1 - 618-2
Removal and disposal oft ... . 202-1 - 2024
0 1= 202-2
Guide posts, object markers and (Also see object markers and guideposts) ................... e 619-1 - 619-2
Gutter construction, curb and (Also see curbs, guiters and sidewalks) ..... ..o 613-1 - 613-7
Guying, staking and, landscaping ... ... e e 212-6
H
Handling MAaterials ... .. .ot e e e e a e 106-7
Handwork, slurry seal/micro-surfacing (Pavement surface (reatments) ..o ...408-10
Hardware:
Bolts, nuts, dowels, and drift BoLtS ... ... e 723-1
GalVaATEZITIE OF oo e 723-1
Y 1 =) 3 T DI ot 02 =3 (=1« A 723-1
FOT STEET SIITICTUIES .\ eotnt et et ettt ottt et ot te et et et e et a e et ettt et et e e e et anens 506-5 - 506-6
JRIE a Wh 4218 T=) gy Lo L0 =L O 507-2
BT o) oS O P S 723-1
Hauling equipment:
FOT DItUITIITIONS TILIXTUTES <ttt te vt et s e e et et et e e e e e e e et e rae e e e e e vt mvr et e e aa e st man et e e e e ea e e e aae e 401-11
Contractor's responsibility for damage caused by ... 105-7 - 105-8
RENIIE O oo i e i e 109-8
Hay or stray mulch materials ... g O 726-3
Headlight glare screen:
ConSITUCHION TN OS .. i e et e e e 632-4
107 o128 e 4 O S PP P 632-1
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Headlight glare screen--continued

L =) O O PSP 632-1 - 632-3

MEASUTEITIETIL ottt ettt ettt e et bt ettt ee e O 632-4

ST 1155 ¢ S DO 6324
Headwalls:

PIDE CUIVETL o e e 601-2

Placing CONCIEIE QML ... ..o i e e e e e e e 502-1

STUCTUTAL PIAE PP ..ttt et ettt et ettt e oo et et e e 606-4
High density polyethylene pipe, specifications for.........cooviiiiiiii 709-3 - 709-5
High strength Steel ..o e e 710-1
High-tensile strength:

ALOY DAL L e e 713-1

BOlIS i e et 710-1

SeVen-WITE SITAIA L e e e e 713-1
Highway:

Defined ... PP 1014

Opened by permit, TeStOrAtIOn OF ... . e e e e 107-1

Signs (see signs)
Holes:

For bolts, dowels, rods and lag screws, Gmber SIIUCIUIES .. ... .. ittt a it aaia e eaaccaeaaaas 507-2

PN ROl e 506-11

222 1L+ O OURPTUTNI 212-4

RAVEl oo e i e e e e e e 5064

SUBPUNCIIIE OF TVl Lo o e et e e et e e e et e e 506-5
Holidays:

) 50T O 1014

Limitation Of OPETatiOnS Ofl. ... ..euiuii e ettt ae 108-2 - 108-3
Hose DIDS, ITTIZATIOMN SYSIEIIS ..o et ten ettt ettt ettt ettt e e et e et e e e et r e ettt aa e et et 213-4
Housing, removal of, CONCIete SITUCIUIES . ... i i it e e e e s e e e r e e eneanes 502-10 - 502-11
8 L¢3 1 RS 726-1 - 726-3
Hydrated lime (See Lime)

1

IMSA certified technician for traffic STERalS. .. .. i e ... 623-1
Increased or decreased quantities and change in character of work....................... 104-1 - 104-2, 105-8 - 105-9
Indirect tensile strength, plantmix BHUMINOUS PAVEINEIIT .. ..ol ittt ettt et et e eane e aneaas 4014
Information available 10 DIAAers ... .o o e e e ae s 102-1
Injury:

To persons, COMPENSALION fOT. . ... i i i e e e e een e eeeas 107-6 - 107-7

To waork, contractor's responsibility for. ... s 107-9
Inlets, catch basing, MAMIOlEs AN L. . o it e e e e e 609-1 - 609-3

RemnOval Of . e 202-2
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Inspection:
TS 1181 P 105-6
D211 O O PR 105-8
@) Do Lo 1 P U 105-6
gy ot U1 AL o T O USSP 601-1
S0 Y O PP PSPPI 106-6
Of plant material, landSCAPINE ......ooi e 212-2
Of Prestressed DeaIIIS .. .. o i it et e e a e e e aaaias 503-1
Of stored MATETIALS .. ooo it e e e e 106-7
SIUCTUIAL PLATE PIPE .ot e oo e e 606-2
SETHCHITAL ST ..ttt et et e e e e 506-2 - 506-3
R0 S S U 615-2, 718-1
Timber piles and PIIRE ... 717-1
Of work:
By UHIILY COTPOIATIOIS. .. ... ttiiani it e e it a e e e e ettt e e e e e e et et s e e et s avaanee 105-6
Inspector, authority and duties Ofi. ... . s 105-6
013 1= TP 1014
Installation:
IETIZATION SYSTEIIIS Lottt ittt e et ee e et e et e e s e e e e e et 213-5 - 213-7
OF PErMEaNEeIIl SIENS ..ottt et et e e e e et 627-2 - 627-3
OF CONMSITUCTION SIETIS +. 100t ottt ettt et et e e s et ottt oot e e et ettt ettt et e a e aeaneas 625-1 - 625-3
OF TEMIPOTATY SEOD SEEIS .. ..ottt tt et ettt e e e et e et et e e e re e e m e r st s e e e et et e r et a e e e e i ae s 625-2
Institute of Electrical and Electronics ENgIMEETS ... .. . o it e e ettt 101-1
Interpretation of plans and specifications by engINEET ... ... 105-1
Iron:
LT ro) o ey 1L PP 712-1
And steel use HEMS, PAINL 0T . i e 714-1 - 7143
W TOU T ITOTL PlalES . i e e 712-1
Erregular, PrOPOSAl ... ... i e e e 102-3
Irrigation systems:
AUSTIIIE e e e e 213-7-213-8
AUIOMANE COMITOIETS .o e e e et e ettt e 213-2
Backill o e 213-8
Backflow PIeVEIMETS ... oo e e e e 213-3
COMAUIT oot e e el 726-5 - 726-6
Construction Methods ... e 2134 - 213-8
Control tubing:
1 2= b 10 1 ) O 213-5, 213-7
22 P SO 726-6
COMITOl ValVES L i e e aae e aeaan 2133
D TEe 8 T« T D 213-1
L= 1] (L A 213-3 - 2134
R AT o0 1B o) S O P 213-5
AQJACEIIT [0 ITBES « . ottt et ettt ettt ettt e e et e ettt et e e et ee e e et e veeaes 213-5
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Irrigation systems--continied
Flushing and testing ........... S 213-7
LB VALV L ittt e e 213-2
8 (-1 31 oS P TP 213-4
TISEALIALION © oot e et e et e e e e 213-5- 213-7
U - PO 213-5
T N T=) o T S 213-1 - 2134
Y (L1 18 3 1 153 1 1 S OO 213-8
4 113 1 213-8-213-9
Pipe and fIIIES ... .o e 213-1
55140 213-5, 726-5 - 726-6
QUK COU DT VAV L et e e e 213-3
SPrinKIEr COMMBCUIOMS. .. ottt ittt e et e it et e e v e e e e e s e e e it e e ettt b e oo r et e em e maa et et aneneans 213-6
SprnKIer Reads ... o e 213-2
Testing, flushing and ... e 213-7
Timber for MIiNOT ITTIZALIONL SITUCTUTES .. 1.t itit s st ettt aaean st aia it e aat et e ra s ea ettt e e e tn e e e e e e anneneers 615-2
ATtV 15+ T 07 =T 1 -0 2134
B T 70 -3 O O 213-3
= o 1 1 G S 212-6 - 212-7
ISSA (International Slurry Surfacing Association) gradation tables...........coviiiivin i 705-5 - 705-6
J
Jacked pipes, PIPE CULVEITS ..n o e e 601-2
Job mix formula for:
BitUmMINOUS PAVEIMEIIT. . ...ttt ot ettt ot ot et e i ettt e bttt e e et et enas 401-1 - 401-6
POrtland CEMENt COMOTEIE .. . nir it e e e et e e rre s eea et s e e s e e e et n st s e e o e s et et e e e e e e e nea s eeeaeanens 501-7
O3 T o 13 o - 1 SO U 707-1 - 707-3
JoInting, IFFIZATION SYSIEIIIS ... . ittt ettt e e e e e e e 213-5
Joints:
[00) 1163 £ (o1 g1 Lo 01 ¢ P 502-9 - 502-10, 502-11 - 502-12
Corrugated MeTAl PIPe. .. .o i e i et e e aas 604-1 - 604-3
Curbs, gutters and sidewalks ... oo 613-4 - 613-5
1% £ ¢ -1 U RO 603-2 - 603-3
Plantmix bituminous open-graded SUrface. ... . e 403-3
Plantmix bituminous PAVEIIEIIES .. ... ..ot ettt ittt r et et e e e e e e e e 401-20
Portland cement CONCIEIE PAVEITICII. .. e .viniee e et et eae et ettt ettt e et ta et e m e e e et et eeenenns 409-10 - 409-11
Joints -- continued
Portland cement treated Dase ... ... e e 304-4
ReinforCed COMOreIe PP ottt ettt et e et e 603-2 - 603-3
Rubber gasketed. .. ..o e 603-3
Slurry seal/micro-surfacing (Pavement surface treatments) .. ... 408-10
R T B g F e 115 ¢ PSPPI 506-7
Jute matting:
Material TEQUITEMENTS ... ... . e e e 7264
Placing Of .o 2114 - 211-5
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L
Labor:
And material DoTI ... .o e e 103-2
Requirements for employment fOr...... ... e 110-1
Laboratory, defined. ... .o e e e e et 1014
Lacing Dars Steel SITUCTUTIES . ... .. i e et et e e et e et oo n et et e et e e e e e et e e e aa e e e 506-7
Landscaping: (Also see roadside materials)
Construction MELROUS ... e e et e e e e 212-3 - 212-8
DT LT ) ¢ SO 212-1
EXiSting A lities .. oo e e 212-8
Fertilizers and additives . ... oo e ittt 212-8
Handling and shIPDINg. .. .o e 2122
Inspection of plant MALETIAL. ... e e et e e e 212-2
N0 5= o OO UPI 2123
Y T o Y O U ORI 212-1-212-3
1Y 2Ty 1 g 1 o P TPPR 212-9
L el s T T+ SN 212-3
N 13153 1o 121 S PP 212-1
117 11 PP 212-9 - 212-10
S Vet gl o0 (- U PP 212-3
Plant establishmIent WoOTK .o e e 212-8
Planting:
Areas, Preparation Of. ... ... 212-3 -2124
5= 13 O PP PO P 212-4
L 1) =1 U P 212-4
| 21N L ¢ A PRSP 212-3
B (= T O 212-4
Piant materials, quality of ... 212-1-212-2, 726-1 - 726-2, 726-4
b1 s11 ¢ - O PSPPI 212-6
20 2) BT 1153 1 R PSP 212-7 - 212-8
Staking And Uy T . oo e e e 212-6
R o) eI 1 1T £ oy 212-3
SUBSHIUTION OF DlamS L. e e e a e e 212-2
T U e S S UPE 722-1
R 1 - PP 212-6 - 212-7
Las Vegas Area System Requirements .......... ... e 623-42 - 62349
Maintaining Interconnect Cable ReqUITEIMENTS ... . ... . i e e aes 623-57
Latex Dase DAL ...t e e e e e e raa 714-3 - 714-4
Laws to be observed: {Also see legal relations and responsibility)
On wages and conditions of EMPIOYMENL. ... .. iii e 110-1 - 110-2
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Laying pipes:
LT L) o O PO 603-2 - 603-3, 604-1
Corrugated metal and metal arch.... ... 604-1
ReInforced COMOIEE ..o i e e et e e e 603-2 - 603-3
AT Y7 O PN 630-10
BT v 1 (O P 605-1
L ot 1= o 2 1 L PO PP 607-2
1) o O PP URTPPN 629-12 - 625-13
Legal relations and responsibility .. ..o e 107-1 - 107-11
DUt om0l . . o e 107-11
EXplosIVES, USE Of ... .o i e e 107-6
Laws 10 DE OBSEIVEA . .. .o e e e e 107-1
Legal rights, 1m0 WalveT Of ..o e e e 107-10
Liability INSUTAIICe ... i 107-5 - 107-6
Liability fOr SUDCOIUIACION .. ... e e et et e et et et et et r e e e e 107-7
Materials, supplies and Jabor.. ... 107-6 - 107-7
PalenitS OF COPYTI It L. i e e 107-1
Permits, HCemSes Amd BaieS oottt ottt e e e e e e 107-1
Personal liability of public officials ... 107-6, 107-10
Property and landscape, protection and restoration Of ... ... .o e 107-7 - 107-8
Public convenience and Salely ... o e 107-2 - 107-3
Railroads, relations with.................. P OO U 107-3 - 107-5
Relief from maintenance and responstbility ... .. e 107-8 - 107-9
Restoration of surfaces opened by PEITRIT. .. .. e e e 107-1
S ATIEATY PrOVISIONS . ¢ttt ettt e e e et et e e et et aaas 107-2
Termination of contractor's responsibIlitY ... .o e 108-7
ULILItY PROPETTIES (.. oottt e e e e et e 107-1, 107-7, 107-9 - 107-10
Workmen's COmPENSAON ACE .....ieiiiiis it e....107-6 - 107-7
Length of bridge structure, defined . . e 101-2
Letters, numerals, symbols and accessories, Permanent Signs.......ccoveir i i e 627-2
Liability iSUFANCE ..ottt et e e e 107-5 - 107-6
Licenses, PErTIIS AN LAXES .. ..o iuin ittt et et et e ee et et e ne e et et et e n et e e e et an et e n e aan 107-1
Lighting (See signals and lighting) ... P ORI RPPN 623-56 - 623-63
Lightwelght aggre@ates. ... e e e e e e e 706-4 - 706-5
Lightweight concrete for SITUCTUTE: ... .o e e e e 504-1 - 504-6
Fe s b 0T b q £ £ S UV RUPPP 504-1
ABETegates, SIOTAEE Of L. e e e e e 504-2
Classification and PTOPOTTIONS .. ... .tuu.t ettt e ety et e e e e et e s e s ee e ea e e e ean e mneaens 504-2 - 504-3
(03] 170 (=110 1572060 ¢ Tedl ) 0] o1 4 =1 U 504-1 - 504-2
L76)) 10 91 W R 103 v £ 4o 1« S 504-2 - 5044
1T 10147 ) | P 504-1
) 1= 0 504-1 - 504-2
J CF T 13 1115 | O S USSP 504-5 - 504-6
L 5 T PP PP 504-3 - 504-4
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Lightweight concrete for structures -- continued
04T 1 O O 504-6
Requirements and test methods fOr.... ... 504-1 - 504-2
Lime:
For biruminous COUrSe ag@regate PUIPOSES . ... ... et et ettt et e e ta bt e e m i m et ae et e e aee et ataaanmeaaaes 705-3
For lime s1abilized SUDZIAE PUIPOSES . ...ttt et et s e ier e e e et e et e e et eaaaneeres 306-1 - 300-2
FOT MASONTY PUIPOSES .ottt ettt e s ce et st s et e e et e et r e e e ra e et e e e e e et e et rn i ean e e aania 702-1
Lime stabilized sSUbgrade: . ... .. e 306-1 - 306-5
COMMPACTION L1t n ettt e et e e et e e e 306-3 - 306-4
DT ] 1o O O O 306-1
Finishing and CUTIng ... e e e e e e 3064
Hydrated lime slurry sulfate chart (mellowing time) ...... ... 306-1
53 T O O U 306-1
Lime apPlICAIION .. o i i e e e e e e 306-2
Y LNty 123 L PP 306-4
Y 5T T O 306-3
PAYIMENL .ottt et e e e e e e 300-4 - 306-5
e HTo 3 oo 11 - PSPPSR 306-2
Subgrade MIATETIAL . ... .. o e e e e e e 306-1
Subgrade Preparalion ... . ... e e e 306-2
= S O P 306-2
LImitation Of OPEIatiOnNS . ......iuut ot ettt e e e e a e e ae e 108-2 - 108-3
LINE POSIS: oottt i ie oo oo e et e e e e 616-2 - 616-3, 724-1
[0S ¢ N 1oL L1 U PPN 724-1
Lines and grades, CONSIUCHON STAKES ... ... ottt i e et et aee e 105-5 - 105-6
Lines, slurry seal/micro-surfacing (Pavement surface trealMments) .. ..ot it oo ii i e e eeeeaeeeas 408-10
Liquid asphalts:
Average weights and volurmes table ... 1054
Specifications fOT. ... ... e 703-2, 703-5 - 703-7
Temperature table ... . .o e 401-6
Live 10ads, COMCTBIE STTUCTHITES . ..ottt s ot en o en et et et et et e e s e e meaneanes et e m e n e e e e e an s e s ibaeinaeens 502-17 - 502-18
Load:
ReStriCtions O CONCTEE SITUCTUTES ... ..eut . oie i tn et ittt et ae e e e e ee et s et et e et v et ananeannes 502-17 -502-18
And speed TESITICHOIS ... . .ouin e 105-7 - 105-8
TeSHIE, PLEIE oo v e e e e e 508-5
Local materials:
Arrangements With OWNETS ... ... e 106-2
Documents evidencing arrangements With PrOPErtY OWIEIS. ... ..t iutiit e it ae et e e e rvaeeanaaeas 106-3
Found In viCIty Of WOTK: ..o oo e e et et e e e e e aas 106-1
L0 TR o S PRSPPI 104-3
Investigation of, by Bidders OF COMTACION ... ...viii it e e e e e e aa e 106-3
Owned by U.S. GOVEIILIIENL .. ...ttt o et ettt e et e e ee s e b e st oo n e r e aaecaeiens 106-3
Partial PAYMENIES Ol... .. et it ae it e e e et e e e e a e e e e e e e 109-9 - 109-10
T o) LT 1b1 g =1 PP 106-2 - 106-4
Samples And L85I8 ....i.it it e e 106-4 - 106-6
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| e 8 1= 0 D=5 411 1 PR 109-3
Lumber:
FOr BandsCaDim g oo e e 212-3
Preservation reatMents [0 ... .o e e e 615-1 - 615-2
Quality requirements JOT . 718-1-718-2
M
MR DS . .o i e e 624-2
Special detours and ... e 624-1
Maintenance:
DUTINg COMSITUCTION . ..o i e e e ettt e e e a s aae e n e aans 105-8
Of embankment MATETIAL. . .. ... e e e 203-10
Of existing and temporary electrical SYSIEINS ... . it e 623-4 - 623-5
Rellef fTOm . . o 107-8 - 107-9
Of roadway or structure, failure 10 MAIMAIN ... i e e 105-8
Of traffic: (Also see accomumoedations for traffic)
DUring COMSITUCTION. . . o.utit ittt e et e ettt et e e 104-2 - 104-3
During removal of SITUCTUIES ... 202-1
During pavement surface treatrment, chip seal............ 408-2
During pavement surface treatment, slurry seal/micro-surfacing ..........ocoovi o 408-11
During suspension of work ... 104-2 - 104-3, 108-4
Major contract iterm, defined .. .. 1014
Malleable CaSUMES . ... .o e e 712-1
Manhoeles, inlets, catch basins, and . ... .. e 609-1 - 609-3
REIOVAL Of .. . e e e e e e e e et 202-1 - 202-2
Manual On Uniform Traffic Control Devices For Streets And Highways ... .. 101-1, 623-1
Manufacturer's Warranties Or SUATANEIES . ... .iieuiene e e e e e e e v e eineens U 106-1
[0 G T T o1 T3 1 O PPN 721-1
Markers:
Culvert (See object markers and guide POSIS) ...t 619-1 - 619-2
[ £ 71 T O O OOV 721-1
8 T 619-1 - 619-2
Right-of-way (Also see right-of-way markers) ... e 620-1
Timber, quality FeqUITEMENLS ... .. .. . . e e e e e e 718-1 - 718-2
Marking and shipping, structural steel MEIMIBErS . ... e 506-11
Masonry:
Blocks, 1oadside mIaterials . ... oo e e 726-6
Removal and disposal Of ... ..o e 202-1 - 202-3
R Te) s L= e o S PP 706-7
Materials:
Accompanied by certificate of COmpIIANCe ... s 106-6
Contractor's TesponsIbility Of L e 107-9
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Materials -- continued
OMEE Ol OF Lo e e e 106-1- 106-7
[ ] =L« R U RO 107-9
T ¢ L= [ O O 1014
87211 -3 PN 701-1
Entity fUrmISHEd . ... i e e 106-7
B CaValEd .o i e 202-3, 203-2 - 203-4
Found on work (See local materials)
LT =1 o) | S R 102-5
Hand i Of < e e e 106-7
Inspections:
20 S 106-6
2 Te 0 ¢ L3 o) S P 106-1
Local {See local materials)
Measurement of (See various sections covering items of work)
Non-perishable, disposal Of .. ..o e 202-1, 202-3
Outside highway right-of-way, disposal of ... e 107-8
Rights in and use of materials found on the work. . ... 104-3
Roadside production Of .. ... e 108-1
Salvage of excavared ... e, 202-2 - 202-3
SAMIPIES ATIA TESLS eet ettt et e e e e e 106-4 - 106-6
BIOTAEE OF i e 106-7, 107-3, 107-9, 212-3
Surplus, excavated .. ... 203-3 - 2034
UNACCEPUADLE . ettt e e e e e et e 106-7
Unusable, perishable, disposal of .. .. ..o 201-2
Matting jute; eFOSION COMITOL ... e e e 2114 - 211-5
Measured LN Ehe VeliCe . . e e e e e e e et e ae 109-3
Measurement and payment: (Also see section for various items of work)
Bituminous tables, weights and VORIMIES ... . e 109-4
48T 23N o 2L =5 0 109-9
Extra and force aCCOUNt WOTK . ... . e e e 109-7 - 109-9
Partial PAYIIEIIL. .. oooo e ea ittt et e et e e e e e e e aaas 109-9 - 109-10
Quantities, MeasuTemET OF L. . e e 109-1 - 109-6
SCOPE Of PAVINIENL .. ... e i e e e e 109-6 - 109-7
Median, Qe i . i e i01-4
% (SRS T (=T (=3 1 (o1 3 F2 11 i = S D S ORI 724-4
WIrE, TeIMIOTCIME L i e e e 713-1
Metal bin-type retaining walls (Also sce retaining walls, metal bin-type) ... 660-1 - 660-2
Metal pipe and thermoplastic PIPE: . ... e 709-1 - 709-5
Physical Properties and (eSS ... .o ittt ettt e e e 709-1 - 709-5
L0107+ 709-1
Metal posts:
P T I - - PPN 724-2 - 7244
For chaln oK femee ..o ettt et e e e e as 616-3
For object markers and guide PostS ... i i 721-1
For fence materials ..o e e e e 724-2 - 7244
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Metal posts -- continited
11 1 4 U 721-1
3L T PR 724-2
Metal, MO AT OUS « ot e e 712-1
Methods and equipment: {(AlSO 568 SQUIPTITETIL ... ittt ettt e aa s 108-3
U I e ©. .ttt ettt ettt ettt ettt e e e e e e e a e 108-3
Micro-surfacing (See Pavement surface treatments)
Micro-surfacing mix SPeCIfICATION .. ..ttt e 703-10
Mineral aggregates:
O DBASE COUTSES ettt ittt e ettt et e e et et et e et et e et e et et eas 704-2 - 704-4
Base and surfacing materials, WallTIIE ... .. uvuiui ittt e et e et e e e eaaans 210-1 - 210-2
For bituminous COUISES ..o .o it ittt e e et e oo e ettt ea e 705-2 - 705-6
For slurry seal/micro-surfacing (Pavement surface tTeatments) ... o..oiiriiit o r e et enaananas 408-5
For Portland cement products. ..o o, 706-1 - 706-7
Mineral filler, commercial:
For plantmix bituminous pavements .............oiiiieeiirininiiiraeaareaene. 401-2 - 401-5, 401-6, 401-14 - 401-17
Quicklime and hydrated lme. ... e 705-3
For slurry seal/micro-surfacing ...... ..o 408-4 - 408-5, 705-3
Miscellaneous:
Aluminum, Paint fOT ... e 7144
Concrete MEMS, PAIML fOT L. i e e e e 714-4
IrOm, PaITI 0T L. el 714-1 - 714-3
BlalS oo e e 714-1 - 714-3, 714-4
Timber Struchures, Paill (0T . 507-4
MISTIS, STEE] SLEUCTUTES ..ottt ittt e ettt et et e et et e e e e e e e e et e e et e e, 506-13
Mixing methods for:
Biluminous BUXIUIES .. ..ottt e et et e e 401-7 - 401-11, 401-16 - 401-17, 4044
L0l (o (3 01 ) 0L O OSSP 409-2 - 409-7
CONCTELE SLTUCTUTES . .ot m et e e e e e e e et et e 501-9 - 501-13, 502-6
Lightweight COMCIEIE L. .ouii e s e et et e e e e e eenenae 504-3
Plantmix DItuminous PAVEMENT .. .....ooui i e ir et erae e e 401-7 - 401-11, 401-16 - 401-17
Portland cement treated Dase ... e 304-1 - 304-3
Recycled DIuminous PAVEIMIEI ..o ettt e e et eaa ey 4044
Mix preparation, pavement surface treatment, slurry seal/micro-surfacing ... 408-9
Monuments:
63T L T o 4 U 621-1
L\ 1 o L P 621-1
Protection of by ContractOr . e 107-7
Mortar:
AgEregate TEQUITEITIEIIS 0T Lo it e et a e 706-6
Bands of, for non-reinforced concrete and clay pipe . ... .o e, 602-1
C1ass ANd PTOPOTIIONL. ... oot e et e ot e e et et e et e e 501-17
Joint, for reinforced CONCIEIE PIPE ... ... i et s 603-2 - 603-3
000 1o Lo LYo L D D R 701-1
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Mulch:
Application of asphalt €mUISION ... ... e, 211-4
Asphalt ermulsion Used N ... e 211-2
£ 0 1o -3 P O 211-4
| Le = Lo T (a3 T 110 ¢ ) E U P S 211-1-211-2
G 0 L 211-1
[ ) g =11 Ua FY T o1 )0 A P 212-3
Organic MateTial ... i e e 726-2 - 726-3
Qualily TEQUITEITEIIS . ... ittt e et e et oot i e et e et e e et e e e et et e e aas 726-3
3 2 14 1 T U 211-4
Wood cellulose fiber...............o. O 726-3
Wood chips and shaVINES ... i e 726-3
Methylene Blue Test, Plantmix Bituminous Aggregates, Type 2 and 3 ... .. e 705-2
N
PO E VT T 153 1 1ot gl o T 113 o 1 - PP 724-4
IR T s =Y B Ao g (ol e L 623-1
National Electrical Safety GO, oo o i e e e s 623-1
National Electrical Manufacturers ASSOCIATION . .. .. et et ettt e e e e eae e 623-1
Neoprene, for elastomeric bearing pads .. ... ... i e e e 725-1 - 725-2
Nomenclature for plant names; 1andsCaping ... e 212-1
Nen-internally illuminated overhead SIENS ... ... e 627-2
Non-perishable material, disposal of ... . ... 202-1, 202-3
| (SR ol 1o e 1 Y Vo1 o) T U TUDN 102-1
Y 31T« R U P VPR 1014
INOLICE 10 PIOCEEA: ... i e e e e 108-2
373142« A O U 101-4
NUISANCE, GUST .ottt e e et et ettt e e et e e et 107-11, 637-1 - 637-3
Nuts:
Galvanizing Of .. ..o 715-1
0] g3 £ O O SO PSP UPRPIN T16-6 - 716-7
| SRS ot B Lo 1) N 506-1, 506-5
O
Object markers and guide posts:
L3 o 1 T L T S 721-1
L0870 0 T e (B0 €0 L1 10 L= N 619-1
T o 15 o) s PO PO 619-1
LA TN 3 U= S O PRSP 619-1
o) 011 £ | S O O P P 619-1 - 619-2
Reflectors ............. e e 721-2 - 721-3
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Object markers and guideposts -- continued
Removal and disposal 0f ... i e e 201-1
BT TRUSE . i e e e s 202-2
RSl o e e e e 619-1
TALEEE TEITIIETS -« et ettt ettt et ettt et ettt e et e e e et e et et et et aas 721-1
1P A T 1 S 721-1 - 721-2
Obstructions (Also see removal of strucnires and ObSITUCHONS) .. ... ..o e ce e een s 202-1 - 2024
ON-SI08 MIKE COMOTEIC ..ttt ittt et e et et e ettt et et et et ettt e e e an e eaen 501-10 - 501-11
One-way traffic104-2
OpEN JOINLS, CONCTELE SITUCTUIES 11 vuiri s riraittitea s ssrm et ot rastan s e e e m = s aea st s e st s es e s e e en e veentannmeanen s 502-11
Opening of proposals, PUBIIC. ... e e 102-4
Openings in the highway, restoration of ... ... . e 107-1
Operations (See Work)
Order of preference, plans and specifICaUIONS ......iivrviir i e 105-2
Qverbreak, excavation and emMbDAanKITIEII . ... .. e e e 203-3
Measurement and payment YT ... 203-10 - 203-12
Overhead signs, non-internally illaminated ..o, 627-2
Overhead structures, Proteclion Of ... o e 107-7
P
Pads, lastomeric DEaATIIIE . .ot ittt e e e e 502-13, 725-1 - 725-2
Painting:
AppHcation, general ... ..o 614-2
CONSINUCHON MEHIOMS - ..t e ettt et e eaas 614-2 - 614-5
DESCTIIION - ¢ et eee et e et oo oo e e e e e 614-1
Field cleaning, structural Steel ... .. ... 614-4
Frames and grates, structural steel ... 614-5
Guardrails 618-3- 6184
Machine finished SUL aCes ... .. e e e e 614-5
O BT -1 1 PR 614-1
ERARE 1155 e B o2 4 - P ST SOPTNSON 614-1
o113 o A T PSRRI 614-5
P ared PaAITS L. o 614-1
Raw Materials .. .o i 714-1
SLEEL SITUCIUIES . ..ttt ettt e et et e e e e 506-11, 506-13, 6142 - 614-5
Steel surface PrEPATAIIONL. ... .. ie it e et e e e e e anaan 614-2 - 614-4
R R Tt d =1 1 ==) D O UP 6144 - 614-5
BT 500 s o RS PPTSTPRPIN 614-5
BTN ey o7 0] T4 U0 T R 614-2
Paint materials: (Also see galvanizing)
335 100D 113311 U 714-1 - 714-3, 7144
L0 o T (o (o) N SO 714-1
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Paint materials - condinued
| 0] Qo0 3L (T LT L3 0. 2 PO O 714-4
FOr BUardrail. ... ..o oo e 618-3 - 6184, 714-1 - 7143
For iron and steel USE IEINIS ... it et et e e 714-1 - 714-3
MalErials COVETE ..t it e e 714-1
MISCEILATIEOUS ITOTN. . oottt e r e e et e e e e et e e e e e e m e e e et et e e aa e s 714-1 - 714-3
Miscellaneous HMDEE SITUCTUTES . ...u. ottt et e e ettt et e e e e ens e 714-3 - 714-4
Physical properties and (SIS ... ..o i e e 714-1 - 714-6, 714-11
RigRI-0F-Way TATKETS L. e e e e e e 714-1 - 714-3
ROy oo 11 PP 714-1 - 714-3
Standard metal TALl. ... 714-1 - 714-3
Steel bridge TailII. - oo ve e e e aas 714-1 - 714-3
T o) = PSPPI 721-2
For traffic striping, pavement marking and curb marking. ... 714-4 - 714-6
[SLo g3 101053 R EY = 1 o - S S 714-3 - 7144
Paleontological objects, preservation Of ... ... e 107-7
Palliative, dust (See pollUtion CONIIOL) .. ... i e e 637-1
Partial payments:
Control OF FEIEITIONI. .. ...t et e et et e e et e e e 109-9 - 109-10
Schedule for:
AL EURTUS it 109-9 - 109-10
=S 1 1oL O NSRS 109-9 - 109-10
Guard and bridge rail....ooiii S P 109-9 - 109-10
IPFIZAtion SYSTEIIIS ..o ettt r et e et e 109-9 - 109-10
Signal and LIEhTIng SYSEMS . ... .o e e e 109-9 - 109-10
R T ¢ - P SO PP 109-9 - 109-10
Patching, CONCIETe STIUCIUIES - .. oottt et e e e oe oo et e et o m e e e et e e ettt s b et et a e e e e eaanan 502-13
Patching, minimum pavement restoralion FEQUITEITIETILS ... .uuueusnrete e aaetttateie o rn e ear s iaeeenenraaas 208-9 - 208-10
o (=) 415 N U P TR 107-1
Pavements, bituminous plantmix:
Acceptance sampling and teSHNE ... ... 401-18 - 401-20
T (=1L T U S O OO PP 401-6
Breakdown FOLIETS .o e e et e e e 401-12, 401-18
Commercial mineral fIHer .o 401-6
Composition Of TIKIULES .. ... e e et e e e 401-2 - 401-6
ConsITUCHON MEthOOS ..o e et e e ety 401-7 - 401-21
DTS o3 T ) O PR 401-1
Existing surface, PreParation Of .. ... it i e e e 401-13
Field compaction and mix design cOImelation .. ... it e, 401-6 - 401-7
T3 1 0 1= o3 401-12, 401-18
Finishing, spreading and ... ... ..o 401-17
Hauling eqQUiPmenil . ... .o e e e et e 401-11
Lo o1 - PR 401-20
1= 7Y PP 401-2 - 401-6
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Pavements, bituminous plantmix - coniinued
) FE T 00 =30 3 1<) v S OO 401-21
%13 OO 401-16 - 401-17
MR PlamS L. e 401-7 - 401-11
Pavement SITUCTUIAL BSIIL v e et e et e et et et 4ul-1 - 401-2
R T RS 401-12
) 1T 1| PPN PPPPSU 401-21
Preumatic-tired FOl oS .. s 401-12, 401-18
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POrTIAnd CEMIEIT COMOIEIE ...\ ittt et ia e ee ettt e e e e e e e et e e e e et e e e et e n e et reaanae e anas 501-7 - 501-9
Portland Cement CONCTEIE PAVEIMIENIS. . ... . . et ettt et aa e e a et a e ettt ae e e e vaaeneanananeeneas 209-2 - 209-3
Proportions, classification and; porthand CemENT CONCIEIE ... ... .. .iieeie e e 501-5 - 501-7
Proposal:
Change in staging or sequence of OpPerations .................... i e 104-3
Consideration OF . ... . e e 103-1
Defined ..o e e e e 101-5
DI VT Of it e e e 102-4
Eliminated HemmS ST OmmL. . ittt et et e e e e et 102-3, 109-9
L0 BT 1153 o1 ) O SN 102-1 - 102-2
|13 51 1T+ PP 101-5
EoT Yt 113 U P 102-3
LT N 11 PPN 102-3 - 102-4
10T O S 101-5
oI e IUIE Of Lo e e e 102-3 - 1024
ST L8y 1 e A PP 102-3
=241 102-3
Preparation Of . ... .o e 102-3
PUBLIC 0PI OF .ot ittt ettt e et e et a e aaaaas 102-4
Quantities, INErPrelation Of ... . . e 102-2
REJECHIOM Of ..ot et e 102-4
Requirements and cOnAILIOIIS ... ... e e e e 102-3
Withdrawal 0T FeviSION Of . ... . . e e 102-4
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Prosecution and progress of WOTK ... 109-1 - 109-11
Protection:

Of archeological and paleontological objects and artifacts ... 107-7

And curing (See curing)

FIte e e et e 107-8

O PO oo e 107-7

Portland ComIEIIT ... e e 501-5

Of PAVEITIENT .o it et et e e e 409-11 - 409-12

And restoration of property and landscape ..., 107-7 - 107-8

Of trees and SHIUDS Lo 107-7, 201-1
Pruning, JamdsCaDIng ... ..o e 212-6
Public, convenience and safety: (Also see accommodations for public traffic) ... 1072 - 107-3

Construction and temporary signs for safety of ... 625-1 - 625-3

Officials, personal Hability Of ..o 107-6, 107-10
PUIMPINE WATET .« e ettt et ettt et ettt et e e e e e e 502-6
PVC coated rigid steel condUil.. ... .. .o e 623-2 - 623-3, 623-11
PVC pipe:

IEPIZATROM SYSLEITES .ottt ettt ettt et et et ettt e ettt et e r e et ettt ettt e et e e e et et e e 726-5 - 726-6

R O PP PP PR 630-7 - 630-9

Q

Qualification of bidders ............ ... e e et a et et aeeeaiaaieaes 102-1
Quality of materials and source O SUPPIY ..o 106-1
Quantities, altered (See increased or decreased quantities):

Interpretation Of ... e 102-2

Measurement of (Also see sections for various items of Work).........c.ooo i e 109-1 - 109-6
Quick-coupler valves, irTigation SYSIEIIIST .. ... o 213-3

Material TEQUITEINEIIIS .. ... ... ettt et e e et et e e e e e e e e 726-6
Quicklime (See lime)

R

Rail:

Bridge, aluminum alloy used Il ..o s 711-1

Elements, galvanizing Of . ..o e e 715-1

Members, guardrail malerials. ..o e 720-1

S0 506-12

B Ram g OF o e 506-3

Standard metal, paint Jor .. .o 714-1 - 714-3
Railing:

Steel bridge, Paint fOr . . 714-1 - 714-3

Timber bridge, Paint fOr . ... . e 714-3 - 7144
Railroad crossing, defined ... .o o i e 107-3
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Railroads:
ClearanCe IMATKETS - ..ttt et ettt e e ettt et e e e e 107-4
Concrete fOrms OVET OF I VICIILY Of ... e e et et et 502-2
EanplOYEE S SETVICES L.ttt et e e e e 107-4
Bl Tg Yoo (0 (1o Lo o E PPN 107-3
Movement or adjustment of telephone, telegraph or signal facilities ... 107-4
Py EAES it e 1074
Protective liability and property damage INSUTANCE ... ... vt 107-5 - 107-6
Rules and regulations with respect to highway COMIactors.........ooviiriiiiiiii e e aeae 107-3 - 1074
Work or operations performed by ... 1074
Ready-mixed CONCIEIE ... o i i e 501-11 - 501-12
Reaming, Steel STIICTIIIES L ..ot ittt et re et et e e et ae e e et et e et e n v e v raaaernaneans 506-5, 506-13
Reflective pavement MATKETS. ... it ittt e et e et ettt e ettt e 633-2 - 633-3
Reflector plates, guardrail .................. e e e e 720-1
Reflectorization of:
Lo ¢ 3 S 720-1
SIS o e 625-1, 627-1 - 627-2
Reflectors, object markers anmd UIde DOSIS: ...t it e et e e 619-1
1TV Us )0 1 - U 720-1
Reinforcement:
Barsteel .........coon e e e e e aas 713-1
00 ) 1T o =T 502-5, 713-1 - 713-2
Fabricated steel bar OF rod Mats ... e 713-1
Materials COVETE ..o . i e 713-1
% (=71 1 D O S 713-1
Physical properties and esIS o o et 713-1-713-2
PIaCEMENT .. ..o it et N 505-2
Portland cement CONCIEIE PAVEIMEIIL. .. ... . ..ttt ittt et e e et e i a e e i e ee e e ta e aanneens 409-8
Prestressing SIeel ... . 713-1-713-2
115 TP 505-2
Welded steel Wire Fabric L i e 713-1
Reinforcing steel (See reinforc€ment) ... e 495-1 - 495-2, 503-1, 505-1 - 505-3
S Bt AL o =T P 604-3
Relief from maintenance and responsibility ... 107-8 - 107-9
Removal of structures and obstructions: (Also see disposal of materials; types of structures and obstructions)
Abandoned PIPelImEs. . ..o e e e e aas 202-1 - 202-2
BIUMINOUS PAVEITIEIIL . ...ttt ittt tia ittt e e e et e et e e e e et e et e e et e e e et e e am e et maaaeaaas 202-1 - 2024
5T S PO 202-1 - 2024
51 1 O U 201-1 - 201-3
BUILAIILES ... otetin ettt et e e e 201-1 - 2014
Lol 0Ty 3+ S O P 202-2
L0 T3 oY 1 o £ PR TP 202-2
COnSITUCTION IMETNOMS ..t ettt ettt et et et ettt e e e v e rar e e vanees 204-1 - 204-3
L0311 77 - TP 202-1 - 202-3
Curbs, guitters and sIewalls . e 202-2
E 0Tt ed g7 o) 4 S 202-1
DIaINage SITUCTUIES .. ... ottt ittt it et et e e ae et e s ra o m et et r e e s e s r e be e vae b an e ranen 202-1 - 202-3
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Removal of structures and obstructions -- continied
Disposal OF MATEIT Al .. o e 202-3
Falsework, forms and hOuSINg ... ... o 502-10 - 502-11
1T OO 202-1
L g 202-2
FoUNdation @RCAVAIION. ... u . ettt i ettt et ettt e e s 206-1 - 206-2
B OUNAATIONS ..o e e e e e aaas 202-1
L€ F LT {0 o =11 11 U 202-2
GUATATAILL L. e o e e e e e e 202-1
Designated fOT TEUSE. ... ... o e e e eaas 202-2
[T OO PPV 202-1
LTy T oA ey (I L)l (=1 202-2
Manholes, catch Dasins and IolelS ..... oot e et e e e e e e e e e 202-2
M EASUTCITIEIIE v e e 202-3
Non-perishable material. ... ... e 202-1, 202-3
Objects or disturbances caused by CONITACIOT'S OPETALIONS 1. .uvti ittt it st i it it i e e e e maaeeans 626-1
L0 2T Lo T A 31 = T P 202-1
O TS Lo e i e ey 202-2
D T3 202-1 - 202-2
PayIIIEIIl e 202-3 - 202-4
Perishable MateTial .. ..o e 201-2
ROOtS e 201-1 - 201-2
RIS oo e 202-1, 626-1
Salvageable material...... .. e 202-1, 202-2 - 202-3
Salvage from...........oooiinns DU 202-2 - 202-3
Strucrural steel spectfied FOr SAIVAZE ... ... . i e 202-2
Structure excavation MAETIAL .. ..o e e 206-1 - 206-2
R LD 4+ 201-1 - 201-2
Substructures of eXiStINE SITUCTUISS . .vnin e et s e e ettt et s e a et r e e e e e e eeeneenns 202-1
Timber or piling designated to be salvaged ... ... i e 202-3
Unacceptable and unauthorized work ... 105-6 - 105-7
L5 8T6 5 ol o T L A § Do TR 202-1 - 202-2
Unsuitable aterIal ..o e 203-2, 203-11, 626-1
Work zone traffic Control devices ... .. o i e 625-1,625-2
Rental of equipment:
For accommodating traffic ... e e 624-2
Measurement and PAYIIEIIL .. ......oiii i e e 1094 - 109-6, 624-2 - 624-3
222081 U o 7 109-8
Reset object markers and guideposts ... o 619-1
Restoration of property and landscape: ... ... 107-7 - 107-8
Surfaces opened DY PEIITIL ... e e e 107-1
Restrictions, 1oad and SPeed . .. .. ..ot e et e e aa 105-7 - 105-8
Retaining walls, metal Din-type: L e 660-1 - 660-2
Backfill fOr ..o 660-1 - 660-2
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Retempering of Portland CEMENT COMCYRIE ... ... i ittt et e s e miere e e et i e e nanans 501-13
Retroreflective sheeting fOT SIEMS ... oo e 716-1 - 716-5
Return of Proposal GUATAIIEE ... ..o it e e e e e 103-1
Reuse of materials after removal of SITUCTUIES ... ... o i et e e, 202-2 - 202-3
Right-of-way:

S 5 Y=« A PP 101-5

|3 105-5, 108-7

Furnishing of ... 107-10
Righi-of-way markers:

Metal posts, requirements for....... ..o 721-1
Rights in materials found on WOTK ... e 104-3
241 5) -1 OO PP 610-1, 610-2, 610-7, 610-9

Lot Y5 o o OO 610-1

(0)1 Eyn gt (o1 T o WU PP e, 610-6, 610-7

1 =3 o 1 - O PP 610-1 - 610-2

L 1T LY o T OO PP 610-9

G -1 g O 610-9
Riprap structures:

Construction {Useable materials from old SITUCTULES) ... ... o et e v ee e 202-3

e a LY o S U S P 608-2
R Tl 1 o =1 P U 506-4

SUBPUNCRING OF .ot e e e oo et e e e nen 506-5
= - VU POI PPN 506-4 - 506-5
SO T A=) 101« A U 101-5
Roadbed, Qelined. . oot i e 101-3
Roads in ditch and diKe aTeas ... e e 107-8
2T T LT 1y 11 V= « O D O RS 101-6

Development, defIned ... .. e e 101-6
Roadside materials: (Also see erosion control, irrigation systems, landscaping)

Certificates and SAmMIPLES ... e e 726-1 - 726-2

000 Voo N7 1T O PP PO 726-6

Fertilizer, COMIMIEICIAl ... . ittt e ettt et et e e e e e a et e e 726-2

e WAV L ot ettt i e e e e et et et et ae e 726-6

Humus (Organic material) ...t e 726-2 - 7263

Trrigation IALETIALS .. ..o i et e ettt e e e a e 726-5 - 726-6

T T 1 726-4

0 T o o O PSPPI 726-6

0 71 O S 726-3

Pipe and pipe IIIES .. oo e s 726-5 - 726-6

PLAILS ettt it ettt et et ottt e e e e e e e ke e e a e e 726-4

QUHCK-COUPIET VAIVES L. . it e e 726-6

ReqUITEIIENTS ... oo e e e 726-1 - 726-2

R O 7264

Top soil or Planting S0Il .. ... e 726-2

=T O O PP 7264
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Roadway:
Construction, drainage GUITNE ... e e e 203-4 - 203-5
Defined ......... P 101-6
Excavation and embankmment .. ... ..o o 203-1 ~ 203-13
Bt T B0 (<3 v o O PP 203-1
OralE et e e 203-1
Width on bridge, defined .. ..o 101-2
ROCK CULS 1N @XCAVALION . . ...ttt ettt e e e ettt e et e e st et a e et e aaaaaas 203-3
Rock embankment compaction:
Construction Methods ... 203-9 - 203-10
241 Lo G PPN 203-9
10417 O ST 203-9, 203-13
Rock embankment, PIaCEIMENL ... .. i e 203-6 - 203-8
Rock materials, MeasureImenl TOT .. . ettt et e et et e e e e e e 203-10 - 203-12
Rod mats TeinforCeIMENE, 0T COMETEIE 1o\ et ittt et et e e ettt e e et e et v et vt a e e e e en e eaeetenns 713-1
Rolled material, stralghteming Ofr ..o e 506-3
3T ) - P PP 710-1
Rolled steel products, galvamizing Of ... o e e e e 715-1
Roliers and rolling:
BIeaK B OWI L\ttt e 401-12, 401-18
Y 1) o O O PSSP 401-12, 401-18
Plantmix DItUIIIIOUS BaSE ... ottt a et r et e e et e e e aas 303-1
Plantmix bituminous open-graded surface. ... ... 403-2
For plantimix DifUmMInoUSs PAVEITIEIILS .. c.out ettt atee e aaareva et e e e et m e e e e e e e e e e e e e e ran e 401-12, 401-18
Plantmix biteminous SHITACE ... . e e 402-2
PReUmAatic-HIEd . ..o e e 203-9, 401-12, 401-18
S (oo (o)1 o7 P 203-9 - 203-10
R R (T3 PN 401-12, 401-18
For pavement surface treatment, chip seal ... ... . s 408-1 - 408-2
For pavement surface treatment, slurry seal/micro-surfacing ............ccccooiiiiiiiiiiiiic e 408-11
0] U+ o D ST 401-12
ROOtS, TeIMIOVAl OF . i i et it i ittt e et et aeaas 201-1 - 201-2
ROUNA I DT PIleS - ..ottt e e e e e e 717-1
Rounded and (ranSition SIOPES . ... .. i e et e 204-1 - 204-2
Rubber gasketed joints, reinforced CONCIEIE PIPE .. .. iiret ittt ettt et e et e ee e e naaaas 603-3
BB e GaSKeIS . . e e e 707-1
RUbDDISh, TeImOVAl OF L. e e e e 202-1, 626-1
S
Safety precautions, contractor's compliance With. ... ... 107-2 - 107-3
Salvaging of materials:
From removal of pavement, fOr TeUSE . ... ... i e 202-2
From removal of SITUCTUIES .. ..oooiii i T UU PR 202-1 - 202-3
Structural of plate pipe and pipe arch cubverts ... .. i 606-1
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SAMPIES AN LIS .. ettt ettt et e e et e 106-4 - 106-6
Sampling and protection of Portland cement CONCTEE ... ... ... .. iiiiriiii e eaas 501-5
Sampling of aggregates at production PLANL. ... ..o 106-4, 106-5
Sand blotter:
Aggregates fOr BIUMITNIOUS COUISES ... .. .t ittt oot et e e ey e ee i 705-4
e gl 3 < ol | A 406-1
o T T | O O O 407-1
Sand, fine agEIeate, COMOTBIL . ..o ..ttt it oo et et et e et a et st s b e et e e e e e oo e e e e 706-5 - 706-6
Sand, fine aggregate, lightweight CONCIEIe. ... ... i e 706-4 - 706-5
Sand for grout and IMOTEAT ... ... e s et et e e e e s 706-6
SANILATY PrOVISIONS ... .ttt e et et oot e et 107-2
Scales, reqUITEIIENLS Off ... . i i et e e 109-2 - 109-3
BIUmMInOUS MIAIETIAL ... e e et s em e e e e e s e n e aeene 401-8
L0 () g U A 109-2 - 109-3
|22 S 23 5o T PP 109-2
Weigh box or hopper......... PP PPS 401-9
Scalping for clearing and grubbing ... 201-2
Ao TS 0 o o S 108-2
SCOPE OF PAYITIEIIL ..ot ot ettt et e e e e 109-6 - 109-7
Screenings: (See surface treatment)
Agpgregates for.......oooo P PO 705-4
R 28T T 407-1 - 407-2
Seed beds, [andSCaD S . ... e e 212-4
Seeding and fertilizing, ercsion control ... e 211-3
Seeds, erosion control:............... e ettt et i aeeaeee et itieer e, 211-1
QUAlILY TEQUITBITIETITS ..ottt vtte it it et et te e e o aor ettt e ae o e e e e ae v e e ae s tn et e e et e n et et e er e neanaes 726-4
Selected material, base OT SUI aCE: . . e e 301-1 - 301-2
Selected material encountered in EXCAVAIOTI. .. ... i it 2034
Measurement for ......... O S P O PPN 203-11
Set control additives, pavement surface treatments, slurry seals/micro-surfacing ..., 408-5
Sewers:
L0047 (=T N o) ¢ - S U ST RP 630-11 - 630-12
A0 313 T N 630-2
BIPE, PV i e 630-7- 630-9
Pipe, reinforced COMCIEIR ... ..o e 630-5 - 630-7
Pipe, vitrified clay . ... e 630-2 - 630-5
S0 Tt Tt | O U 630-1
Tests for leakage and InfIHEATON ..o e 630-13 - 630-16
B 4535 OSSP 630-9
Shaping Portland cement CONCTEIE PAVEINETIL ... iuiuiuii oot e e e e e st it e e e ae e eaneen 409-9 - 409-10
Shear COMMECTOT STUAS +.v.r ittt i ettt e e r e et et e et rae b e e e e e e e 506-7 - 506-9
Sheet aluminum ¢See aluminum sheets)
Shims, AlUIIIUITL @1L0Y: . ...ttt et et et e et e e et e et aa 711-1
Shop assembly, Steel SUTUCIUTES: L. L e 506-6
o231 T OO UPUTPR 506-11
1o PSP 506-4 - 506-5
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Shoulder, defiNed . ... .o e 101-6
Sidewalk: (See curbs, gutters and sidewalks)
1= =Y 101-6
Detectable Warnings for Sidewalk RAIIPS ... e 613-6
Sign:
L2210 3 31T+ R U S 627-1, 716-1 - 716-5
Faces, preparation of ...... ... R 627-2, 716-5
6] 5T 3 627-2
R T 11 11 (= G T | - S P S 716-1 - 716-8
SIZN POSTS (S8 POSIS) - ittt i e et e e e e 625-2, 627-3, 716-5, 716-7
Signals and lighting:
Ballasts ..o e e e 623-59 - 623-60
Bonding and groUundimg. .. ... i 623-64
11T £ S PO 623-12 - 623-16
CADINET SQUIPIIIBTIL .. .. ettt et ettt et et ettt et e e ottt et e et e e e vrrens 623-16 - 623-20
Communications infrastructure for LVACTS oo 623-5 - 623-7
(@0e3aTe latere ) g 21 0) (o (o) o7 o T O 623-4
LT 18 Tex 10 £ PP 623-3, 623-4, 623-10, 623-39
L0e) 11 L) L O PO 623-2 - 623-3, 623-10 - 623-11
Controller; tTaffic STEmal ..o e e e e 623-20 - 623-30
NEMA Controller construction specification ....... ... e, 623-21 - 623-25
2070N Controlier construction SpPecifiCation. ... ... i i et e riae e, 623-25 - 623-26
L @0ay1a o) (=3 Qs 4 11 TN 623-27 - 623-30
L3315 £+ 15103 o PP 623-1 - 623-2
Emergency vehicle priority control system (Internal Preemption) ........oocoviiiiiiiiiiiiiinive e, 623-50 - 623-54
Equipment list and drawillEs ... ..ot e e et 623-2
Excavating and backfillimg . . ... e 623-9
EXpansion fILIES ... o 623-3
Field tests ............... e 623-20, 623-64
Flasher DeatOms o e e e 62340
T 1 =) - PP 623-40
Flashing operations ............... VPP 623-20
FOUnatiOnS ... e e 623-9 - 623-10
GAIVAIHZIILE . ot et et e e et e e 623-42, 623-58, 623-59
Internally illuminated StTeet DAIME SIZIIS .. ..ottt ettt et e et e e e 623-37
Local communication interface unit
Plug function 1aBle ... oo e e 623-44
WIKING di@EIAIIL ..o e e e e 623-45
et o R [ T T ) S USSP 623-31 - 623-34
Luminaries, SOQII VADOT ... ...t ettt e et e e e e 623-59 - 623-61
Maintaining existing and temporary electrical SYSIEIMIS ... ... . i 623-4 - 623-5
1% T N o 14T O 623-40 - 623-42, 623-56 - 623-59
Materials ... .. o i 623-2 - 6234, 623-12 - 623-55, 623-56 - 623-63
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Signals and lighting -- coniinued

Mounting brackers .. ..o e 623-36 - 623-37, 623-39, 623-58
OPETANIE VOLLAEE oottt et e et e e et et et r et e e ettt ae e 623-20, 623-60
L0 o1 Tet: Y BT 1) T P 623-34
PaIMlI I oo it e 623-55 - 623-56, 623-63
Parts 1ist, Instruction sheets and ... oo e 623-2
Pedestrian:

BBl faCES e e 623-38 - 623-39

PUSH DUTIOIS .ot et e e et et ettt et et e e 623-49 - 623-50
PhOWORIECITIC COMITOLS - .u ittt ittt et e ettt e e e e e et s aaa e e aeaaaanes 623-62 - 623-63
P DS <. e e e 623-2
Push button posts and gUard PoSIS . ... e e 623-40 - 623-42
Regulations and COUE .. .. oo e et e et e 623-1
Reinstalling salvaged electrical @QUIPIIENT .. .. ...t et e e et e 623-1
Removing and replacing mMPrOvEMENLS ... i e e e e 623-9
T o) etz 1L L4 14] S U PP 623-9
Salvaging electrical BqUIDITIEIIL. ... e e et e e et e ettt e 623-1
SR UL OF WOTK Lo it it e e e e e aa 623-8
Service locations and INStallations ... ... ... . i 623-11 - 623-12
SNl fBCES Lot e e 623-34 - 623-37
Signal head MOURLIE. ... ..ot et b 623-36 - 623-37, 623-39
SANAArd AW S FOT .. e e e e e s 623-1
Standards, steel pedestals and poOStS ... 623-40 - 623-42, 623-56 - 623-59
Stockpiling salvaged electrical @QUIPINEIL. ... . .. e e e 623-1
Traffic SIERAl LIPS ... e i e e e e e e 623-35
Traffic signal video image deteCtion SYSIBITL ... ...ttt it e et e e e e e e e e aneas 623-54
Uninterruptible power SUPPLY SYSIEIIS ... .ttt oot 623-54 - 623-55
22 15 O PSSP P ORI 623-10 - 623-11

Signs, construction:

Construction METHOAS ... ..o e e e e 625-1 - 625-3
Contractor's TesponsIDIITY ... e e 625-2
ChaNDElIZIN g QEVICES ..ttt et et e ettt e e e et 625-2
Description.........o..ooveininens ey e e et e 625-1
U0k aa -t T o - D PP 6252
3% 2 o030 1] O P 625-2
L ST ) TPV RP PPN 625-1
L% (01 3 141 | A S U 625-3
1 (01071151 1 RO 625-2
) (oL A PP 625-3
Placement 625-2
e oTa gt Y o) O 625-1,625-2
TEIMPOTATY SIOP SIEIIS ..ot utt ittt et et et e et e e e e et et m e m o et et e et et st ettt e tr et ettt e r s 625-2
B 1 V0 07T O OIS U 625-2
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Aluminum sheet Panels..... ... e 716-5
2T ¢ e {11 o (o O O O PP 627-1
Construction methods ... e 627-2 - 627-3
Tt e 1T T T U 627-1
Frame SUPPOTIIIE ..o oo e e 716-5, 716-6, 716-7
Installation ..................oo O O 627-2 - 627-3
INStAllAtion GaT. ... .. e et i e e e 627-2
3 14T 627-2
Letters, numerals symbols and aCCESSOTIES ....vtiiii ettt aeeas e 627-2
1\ F2 T T PSPPI 627-1 - 627-2
A o b g o ¢ 1= 1| U O 627-3
7810 ¢ 1= S 627-3 - 627-4
QUALIEY TEQUITEITIEIIES .ottt et e e enee e et e et e et ettt e e e e et et et e e ettt e et e 627-3
|y A0=To2 (D .42 L T o OO 627-1 - 627-2
A0 1T I o 627-1
SIZN FACES Lo O PR 627-2
SIEI ASLATIAS ..o i et e e e 627-3
1 - PSSP 627-3
RS THET ¥ 131 00 gl ) 4] D11 o o L OO 507-2 - 507-3
Siphons, concrete and ClaY PIPEI oottt e e e e 708-2
Corrugated metal pipe and metal arch PIPE .. ... i e 604-2
ReinfOrCed COMOIEIE PIPE v n vttt ettt ot ettt ettt ta et et et e e e e ettt et e ee e 708-1 - 708-2
Site preparation, JandSCaPIIE. .......o.iviiat it re e e 212-3
Site of WOTK, eXamInation Of . .. ... i e et e e e 102-2 - 102-3
R FE o T oT o) 1103 4 s Lol o ) od L =S P 502-8
Slides and slipouts, excavation and removal Of:.. ... . 2034
IMBASUIBITIEIL TOT ..ttt ot e e et e et et e e e et e e e et e e aa e 203-11
Slip form curb, gutter and sidewalk.............oooo e 613-2 - 613-3
SHp JoInts, dOWNAIAINS ... . o e e 608-1
Slopes:
LT Y2 1 [ 1+ ) O O O SR 211-2
Excavation and embDamKITIENL ... ... ..ottt e et e e et e e e aas 203-3
o T R T ¢ ol X = O S 611-1 -611-3
Rounded and $ransition..... ... e e et 204-1 - 204-2
Slope and channel protection (See riprap and wire mesh gabions)
R ] A7 o= O P PO 604-2 - 604-3
Slurry seal (See Pavement surface treatmenis)
Slurry seal Mix SPECIICALION ... . ii i e et et 703-10
Society 0f AUTOmMONVE EIIMEEIS ... i et r e e s e e e an e 101-1
Soil (See PlAntITIZ SO ... o e e e e an 726-1
Sources, of J0Cal IMIAIETIal . ... o ittt e et e et e e et e e e e eanns 106-2 - 106-4
Of supply and quality TeqUITEIMEBIIES ... .. ..ottt ettt a e e n e n e e e e e e e e 106-4 - 106-6
Special detours, PaYmBIL Ot L e 624-2
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Special provisions:
Coordination of plans, specifications, supplemental specifications, and ... 105-2
5 2L O U 101-6
Specifications:
00T PPN 106-6
L0103 1k e Tn cr 1 R 11 1 PP P PP 105-1 - 105-2
CoOTAINALION OF .o e e e e et et e 105-2
| a1l O O U S PP TPRP 101-6
EXamInat N OF <ot e et e e 102-2 - 102-3
Interpretation of plans and ... 105-1 - 105-9
Preference, OTdeT Of o e e e, 105-2
Repetition of expressions, avoldance of ... e 101-7 - 101-8
SUPPIEMEDIAL. ... e et 101-7
Specifications for:
Aggregates for DITUMINOUS COUTSES. ... ..ttt ettt e e e s te et eae e e aeaneaeas 705-1 - 705-6
Aggregates for Portland cement prodiets ... .o i 706-1 - 706-7
BaSE A BT oo\ttt ettt et ettt e et ieea et e aaeaaterarn et aneaennaaas 704-1 - 7044
L33Ra8 1o hate D3 1) o 1 - S 703-1 - 703-10
B POXI S 728-1 - 728-5
JOINE MATETIAL ... e e e 707-1 - 707-3
Paints and pavement Markings ... e e 714-1 - 714-11
(=3 O O PP 722-1
Speed restrictions, 1oad and ... o e, 105-7 - 105-8
SPIikes, HIBET SITHCIUTES . ...ttt ettt et ettt ettt ettt et et e e et et et et e e te e e e e e e 507-3 - 5074
Splices, reinfOrCIIE STECL: .. .. ettt e et et e e e et 505-2
Ry LT3 (18 o) - P O P 506-5
Spray nozzles, ITTIZaAtION SYSTEIIIS ... .o\ r ettt ettt et eaet et et ee et e o et et anan e rn e re e et st e nae e n e aaas 213-7-213-8
Spreading and finishing: (Also see finishing)
AZETegate DASE COUISES L. uuitt ittt ettt e e e e aa st it e m e e a e aen s 302-1 - 302-2
Lime stabilized subgrade. ... . e 306-3 - 306-4
Plantmix bitumInoUs PAVEINIEIIES ... ..ttt ittt it e et et e et e et e et e r et e et e e e ma e s v a e e e ea e 401-17
Plantmix B mous SUI a0 ... i it e et e e 402-1
Portland cement treated Dase ... ... e e 304-3
Portland cement CONCTEE PAVEIMETIE. ... .\t iin ittt ettt e e e e et e e e e e e r e e eeranns 409-9 - 409-10
Selecred MAtETIal DasSe ... .. e e 301-1
Sprinklers:
L0341 1T 4 1 - S 213-6
3 (3 1o PP 213-2
Irrigation systems, adjUSHIE ... .o .o i e e e 213-7 - 213-8
Stainless steel DOIS ..ot e e e 710-1
Stakes, construction, lines and grades, preservation of ... oo e e e 105-5 - 105-6
Staking and guyIng Of Plamls ... .o e e aan 212-6
B T4 a o e () O PPN 710-1
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Standards:
Fencing, metal gates for .. . o e e 724-4 - 724-5
Metal rail, Pallls fOT ... . i e 714-1-714-3
United States of America Standards INSTIEE ... o i it e e et ee e s e 101-1
Staples, brace wire and DAIlS ... e 724-4
Steam cleaming, PAIMUIIIE ... oo et e e 614-3 - 614-4
Steel: (Also see structural and eyebar steel)
Bridge railing, palnt for. .o e 714-1-714-3
Guardrail IateTIalS ..o e 720-1
JOINLS, CONETELE SITUCTUIES ..\ttt et etteeiae e et ee e e e e et e taeaneen e rn e e aseanennss 502-9 - 502-10, 502-11 - 502-12
Light standards, paint for . ... e e 714-1 - 714-3
Paint for SITUCIUTAL SIERL. . .. ittt e e e e e e e e 6144 - 614-5, 714-1 - 714-3
Pal S e e ey 508-10, 712-1
PP O POSES . Lt e 716-5, 716-7
Tubular, fenCe Iaterial . i e e e e 724-2
Welded s8amIless ... e 710-1
Plates, edge PLamimig .o o e e e e 506-6
Surface fInIsh .. e 506-6 - 506-7
S o (o131 - SO P OO P 713-1-713-2
Reinforcing (See reinforcing steel) ... o s 713-1 - 713-2
Rolled material, straightening of ... e 506-3
Sheets, for object markers, guide posts, guardrail reflector plates...... ... 721-1
Shells for piles................... A 712-1
Steel structures:
ADULHNE JOIIS ..ot e e e et et e oo e e et et e 506-7
Annealing and stress relieving ................. O 506-10
Bearing and anchoTage Plates .. .....co i e 506-12
Beginning of work, notice Of .. . . e 506-2
Bolts and bolted COMMECTIONS ...\ e ittt ettt e e e et e ettt e e e aenees 506-5 - 506-6
Bolts and bolted connections, high-tensile strength ... ... 506-3 - 506-6
Bolts, nuts and washers, material reqUITEIMEBIIS ... ..ottt et et eeieaens 506-1, 506-5
Construction MEthods .. ... e 506-1 - 506-13
2ot 5 1 T 506-1
DIaWINES, SHOD . .. ettt e e e e aas 506-1 - 506-2
B Pl aliI g . oo e e e e e et s et e nras 506-6
Elastomeric Bearing Pads .. .ooouvree i e e 506-12, 725-1 - 725-2
End commection amgles . ..o 506-7
Erection methods and equIDMENT ... .o e e e 506-11 - 506-12
Facing of bearing SUITaces. .. .ot e e e et e 506-6 - 506-7
B W OT K L.t e e 506-12
Field assembling and TIVETINE . ..o e e e 506-12 - 506-13
FRell PaITLIIIE - oottt e e et e e e a e anaas 506-13
Flame Cltting . ..o e e S 506-7
Inspection and testing Of L. . e e 506-2 - 506-3
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Steel structures -- continued
Lo Y=g o 7 U S U 506-7
Marking and S DInE ... oo e e 506-11
110 T o - D O SN 506-1
D% (22 TCaE 5+ 0 1) A PP 506-13 - 506-14
1Y 53 173 U S N 506-13
Paint for iron and steel USE TIEIMIS .. ... . it et e 714-1 - 714-3
Painting (Also see Structural STEET) ... .o e 614-2 - 614-5
S 4 £ PSP e 506-15
Pins, rollers and pin BOLes ... e 506-10 - 506-11
Rail POSIS, EUBCTIOII L. ti ittt ittt e e ot e e e e e e h et it et n e e e e a e e raee aeaas 506-12
LT3 11 506-3
L o) T S 5064
1T PO s 506-4
Rolled material, straightening Of ... e 506-3
ROIETS ot e 506-10
SR PPN FEIII DTS .o i e e e 506-11
Shop asSemmblY . ... e e 506-6
SROP PAELIIIE - e e it et a e e 506-11
LT o A1 1 o - ST PP ORI 506-4 - 506-5
LY (<3 0L < T 1 A+ P U e 506-10
Storage of structural mateTial ... ... e 506-3
Stress relieving, annealing and. . ... e 506-10
SHrd SHEAT COTMECIOTS ... e ittt ettt et ettt r et e et e et et e e e et e e e et et e e ettt e e rneaneeaaaaans 506-7 - 506-9
Subpunching, drilling and reaming................oiiii e 506-5
Web plates ...l S 506-7
Weights, calculated ... e e e 506-14
R U 7 OO 506-10
Stiffener plates, galvamizing Of. ... ... . e 716-6, 716-7
Stiffeners, fIt OF, STEEL STIUCIUIES ...\t ..ttt it rt s arr e et e e e et et e et e e b e e e e e e e e ettt e et e aaas 506-10
Stone:
FOr MASONIY AN TIPTAD ...ttt ettt et e e re et et it e a e 706-7
BT LD aD <o e 610-2
Lo U3 s -3 O 610-2 - 610-3
Storage of:
Agency furnished Malerials. ... ... o s 107-9
Agpregates, lightwelght CONCTEIE ... ... .o e e 504-2
Equipment and materials, slurry seal/micro-surfacing (Pavement surface (reatments} ............c..cccvveiiiinnn... 408-12
T N 14 S O 106-7
Materials near railroad [FACKS ... .. e e 107-3
Fa i I I o Ta LT or | o3 - O S O 212-3
Portland cement CONCIEIE AZETEZALES L. uuuut e ottt ie it et e et e et et bera vt e et e e aae s raonaan e rnaeines 501-5
Structural stee] MATETIAIS . ... .ot et et e et a s 506-3
Timber and IUMbBEr ... e e 507-1
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Storim drains, concrete and Clay PiDe fOT ... i i e 708-1 - 708-2
Straightedge measurement - plantmix biluMIROUS SUTTACE ...ttt raaas 402-2
Straightening, rolled structural steel mMaterials ... ... e 506-3
Straps, bars and braces foT SIZNS ... 716-5, 716-6, 716-7, 716-8
R R 101 (s TR ¢ 1 1 (=) o £ 1 - N 212-3, 726-3
Stream channels (See ditch and channel)
Streel, defImed ... e 101-6
R e B E I T Ty o L T P 631-1 - 631-2
Stress relieving, Steel SITUCTUTES ... ... . ittt oo e e e e e e et e e e e e aees 506-10
R h gt B () g . 716-7
For fHMDET STIUCTUIES ..o e e e e e e e bt e ettt et ae et n e e aa e e 507-3
Strip products, galvanizing of ... 715-1
Striping:
ApPHcation Of Palfll ... e 628-4
Bead aDPlICALIONL . .1ttt e e e e 628-3
Defective WoOTKIMANSID L ot ittt e e e e 628-5
Equipment reqUiTed ... ... e 628-2 - 628-3
=070 oy PP 628-3
Installation of pavement MAarkiNES .. ...c..ovouvinieriaiei e e ee e e 628-5, 714-9, 714-10
e O O PO 628-3 - 6284
L (S TN =) 0L o A 628-5
Paint required. ... 628-1, 714-4 - 714-6, 714-11
57341 1 PPN 628-5 - 628-6
Preparation Of SUTTAce ... ... e e 628-3
Protection of work, workmen, and public ... ..o 628-4 - 628-5
Retroreflective preformed marking tape......oouve i e 628-2, 714-7 - 714-10
Warranty - Markilg LADE ... o e 628-1, 714-9, 719-10
Weather TeqUITEIIIBIS . ... e e 628-2
Structural and eyebar steel:
Cold-formed welded and seamless carbon structural wbing in rounds and shapes ... 710-1
IS T . PRSP 710-1
High-strength, low-ailoy structural manganese vanadium steel................ i 710-1
High-tensile strength Dols ... e 710-1
Physical properties and T8STS . ... . i i et 710-1 - 710-2
o b Ua B o) = o P 710-2
SHEAT COMMECIOT STUAS ...ttt ettt ettt et et et e ettt e et e et e st satatanenenen 710-2
Stainless stee] DOItS ... o e 710-1
Standard SIEEL. ... ..o e 710-1
Welded seamless stee] PIPe . ... e e aaaans 710-1
Structural steel:
Pt FOr oo e e 714-1 - 714-3
TS 12 T N 614-2, 614-4 - 614-5
Surface Preparalionl .. ... ... i e e e e 614-2 - 614-3
TUBIME oo oeoeeeeeeee ettt e e e e 710-1
=3 1 U PN 506-14
Weight calculated ... 506-14
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Structural timber, quality FEQUITEMEINS TOT ... .o e e 718-1-718-2
Structures, concrete (See concrete structures)
SITCIHIES, EXCaAVATION SO L o i e e et e e e et e e 206-1 - 206-2
Structures and obsiructions, removal of (Also see removal of struciures and obstructions)....................... 202-1 - 202-4
Structures, steel (See steel structures)
Structures, timber (See timber structure )
Strutting, corrugated METAL PIPE .. ... . e e et 709-1
Strutting, SUCUral PIALE PIPE. ... e e 606-3
Stud shear connectors, SIEE]L SITUCTUIES ... . vttt ettt s at e et et et e e e et e e e e em e o et 506-7 - 506-9
Smumps, TEMOVAL OF .. .. e 201-1 - 201-2
Subcontractor, contractor’s liability for claims against ... 107-7, 108-1
SUbCOMITACIOT, e INEd .. o e e 101-6
Subgrade:

Cement treated (See cement treated Dase). .. ... . oo e e e 304-1 - 304-6

T 7 1o O S U 101-6

LiIe StAbILIZEA oo e e e e e e 306-1 - 306-5

Material, watering of ... e 210-1 - 210-2

Preparation, aggregate base COUISES: ... ... . i e 302-1 - 302-2

Selected material Dase O ST aCE . ..o .. i e e i 301-1

B e [ T P 302-2, 303-1, 304-4, 306-4
SUBIETHNE Of COMITATT ... o i e e et e e e e et e e 108-1
Subpunching, drilling and TEATINE ... oo i e 506-5
Substitute methods or tyPes Of QUIPIMENT ... ...ttt e e e et et e e 108-3
Substitution of plants, 1aNASCAPING ... e e 212-2
SUbSHIIHON Of Tl OT G Sl ..o e rr et e e ettt et e e et 505-2
T8 o1 10 =T 1= 1y L« A SR 101-6
Substructures of existing structures, removal and disposal of ... B 202-1
R o130 b i o d € D 01 UeJ [ 102-2
Sulfates in subgrade, STADIHZAOIL . ... i i e et et e 306-1
Superintendent, defned: ... e 101-6

(0 3T o) o 105-2 - 105-3
Supplemental AZEEMIENLL L...uvun et e e e e e e e 104-1 - 104-2

T3 11T A U N 101-7

When TeqUINed .. .. o e e e e 104-1
Supplemental specifications, defined ............. ... e 1017
Supply of materials, source and QUAlITY ... . e 106-1
Surely, defined: (o e 101-7

Responsibility of ... e e 108-7
g £ 1o U8 (oY) L= T Pt 401-20, 402-1 - 402-4, 403-3, 4044, 409-9
Surfaces:

Existing (See existing surfaces)

Opened by permil, TESIOTATION OF .....u i e e et e e ee et ee e et eananis 107-1

Selected material for (See selected material base or surface)

Treatment of (Also see Pavement surface Ireatments) .. ......o o i v iiiri oot it eee s 408-1 - 408-12

66



INDEX

PAGE
Surfacing;
Bituminous Plantmix SUL e . .o ot e e e e e e 402-1 - 402-4
Bituminous recyCled SUTIatE .. ..o i e 404-1 - 404-5
Materials, watering of ... e 210-1-210-2
MUSCEIIANBOUS BIBAS. . ...ttt ie ettt ettt et e s e et e r et n et e et e e re et e sttt e arn et et ae s 401-21
Portland CEMENL CONCTELE PAVEINIEIL. . ... it ittt e e en et e e e e n e e e aee e e et ee e eammne e 409-1 - 409-13
Surplus excavated MAteTIAl: ..o oo 203-3 - 2034
DS POSAl OF e s 203-3 - 2034
Measurement and PAYTIEIIL ... ...ttt ittt et e e e e e e e e e e 203-10 - 203-12
BT T 111 11153 - S PPN 621-1
Suspension of work:
Contractor's 1esponsiDIITY QUIIIE .. ..ot e e et e et e e 107-9
=0 4] Te3 o O P 108-4
T
TaCK Ot o e e 405-1 - 405-2
B = B oy T=) 0L o3 R 619-1
Target plates:
Base Iietal. ... o e e 721-1-721-2
2 A O P P 721-2
Taxes, permits, Heenses and Privilege . . oo e 107-1
Telltales, IS Al atiOm Of .o e et et et e e e ettt 107-4
LS a1 o ey 1T oy - 625-2
Temporary suspension of WOTK ... ... 1084
Tensile strength requirements, plantmix BitUMINOUS PAVEIMEIIS ... coin ittt 4014 - 401-5
Termination of contract and contractor's responsibility .. ... ..o 108-7 - 108-8
Terms, definitions and ... ... 101-1 - 101-8
Ot DIlES . e 508-1 - 508-2
L ¢ 1= 1L R SO U 508-10 - 508-12
Testing Methods CIIEd . ..o e e e et ettt ety n e 106-6
Test methods for:
Aggregates TOr DIUMINOUS COMISES ... . ittt ittt ettt ettt r e aae e ra e aees 705-2 - 705-6
Aggregates for Portland cement produets ... oo 706-4 - 706-7
Base A e aIES . . . i e 704-2 - 704-4
BIlUmINOUS TalEIIALS . ittt e et e e e 703-1 - 703-10
Compaction of rock embankment ... ... ... i e e 203-9 - 203-10
Concrete piles, Crosshole Sonic Logging ... ... e 508-8 - 508-10
Field density of s01ls And a8 I gates . ... oottt et et et et e et e ranaaaneaaas
Lightwelght CONCIEIE . .t e et ettt ettt ettt s ettt s e b e at e e e ranaernenrreannes 504-1 - 504-2
Do a0 G N 508-5
1 Y1 o 1 OO PP 106-4 - 106-6
L0 g o111 o L) 1 O OO 627-3
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Test methods for -- continued
Portland ComIBNT COMIItE . it e e e 501-3
Portland cement COMCIEIE PAVETIIENT ... ... ... ittt e ittt vt e aa et s e s n s v e eae e e e e eranenss 409-1
Prestressing reinforcement and anchorages for concrete ... 495-1 - 495-3
Supply lines, IrTigation SYSIEIMIS . ... i .ttt ettt e e e vt st e et et e et et ae e aeaen 213-7
T OO PRSP 506-8
Thermoplastic, plastic pipe culverts and drains ... e 709-3 - 709-5
Timber:
Certificates Of IS DECTIOM. . ottt e e et e et e oo e ettt e e et 718-1
5T LT P PSP 718-1 - 718-2
LY [T ) 11 oL OO 109-3
L (S o4 1 1+ O R PP 201-2
L 1A () S P O PO PRSPPI 714-3 - 7144
o N 115D U P O U 614-5
Preservative treatments for (See preservative treatmenis for timber) ..., 615-1 - 615-2
0 €l T T O 719-1
QUAlITY TEQUITEITIBIIES ...t ie ittt ittt e et o ettt et e e e e et e et ettt e e et eeae bt te e e min et e e e e e et anraanas 718-1 - 718-2
R 5T o< 718-1
TIIDET PlES: o e e 508-5 - 508-6
0810 S PO ORRUPPUI 508-6
LT 3oL R oT: o S PR 508-3
Heads Of oo e 508-6
Specifications of rounded PIlES. ... ... ... e 717-1
B T U PP 508-5 - 508-6
B LT T 3o S OO PPPPR 508-6
Timber posts:
GUATAT AL POSIS L. ottt it e e e ae 618-1
3 4TS T O PR 615-1 - 615-2
Quality TEQUITEIIEITS ... .t it et e et ee et e e 718-1-718-2
SN POStS, DAL FOT . e e 714-3 - 714-4
0TS v T g P 724-1
Timber structures:
Bolts and washers.................... B S 507-2
33 22 Tod 11 - O O 507-3
07 1 U 507-3
Cartle guards (See catile guards)
Construction METHOUS ... .. . e e e 507-1 - 5074
BTt Yor 174 U ) + W PP PP 507-1
#3518+ S T 507-2 - 507-3
Guardrail (See guardrails)
Holes for bolts, dowels, [ods AN 18 S0TemW S . ot et et et e e ettt e et an e e etae e iaaanas 507-2
Inspection of timbEr, TEEAEA ... ... ... i et et 615-2
L amIAtEd Fl00TS L e 5074
1% L3 o -1 O R PPN 507-1
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Timber structures -- continued
I SR SN 0 o o o | O OO 507-4
Painting ................. e e e e e e 507-4, 614-5
1 O 714-3 - 714-4
S 1 2 1| S O O PP 507-5
Piles (See timber PIles). .o e 508-5 - 508-6
| ST 41 7 T - PR TP 507-3 - 507-4
|y R s oL gl o T 1] 2= P 507-3
Preservative tTeatlIEIILS fOT .. .o i e e i e e 615-1 - 615-2
Storage Of MateTials L .o e e e 507-1
T E 511741 o TP PIP 507-3
Structural timber and lumber, quality TEQUITEMIEIES . ... .o iu ittt 718-1 - 718-2
Treated timber and pIlimg ... ... i 507-2
B 0 S S OO SO 5074
Untreated TIMDET .. ... e e e e e e eaa e 507-2
08 a1 o] (31 o S SN 507-1
Timber use Items, PAINL fOT. ... o e 714-3 - 7144
Time:
Completion OF COMITACTT. ... i e et a e e enan 108-5 - 108-6
| D L0 IR0 oA = ol A 107-7, 108-5 - 108-6
Failure to complete WOTK OI1 ..o e e e s 108-6
Tolerances:
a8 (= T O P 302-1, 302-2
Lime stabilized Subgrade. . ... i 306-4
Plantmix biteminous base................ e e 303-1
Plantmix bituminous SUTTace . ... . e 402-1 - 4024
Plantmix open-graded surface............ooooie i e, e e e 403-3
Portland cement treated Base ... oo e 304-4
SUbgrade ... 203-10
07 T T 21 47 o 109-1
Traffic control:
CODSITUCTION SIETIS L1ttt ittt it it e e et s et et e ettt r e sa e e et aena s 625-1 - 625-3
00 TR o oL 101-7
Maintenance (See maintenance of traffic)
Manual On Uniform Traffic Control Devices ... 623-1, 623-9, 625-1, 628-1
Public convenience and Safety ... i s 107-2 - 107-3
o300 1n e oy T 0 I O 625-2
Traffic markings, slurry seal/micro-surfacing (Pavement surface treatments) ...........o.voiy it iiiiiin e eeanns 408-11
Transition slopes, ToOuURAed ANd ... . i e 204-1 - 204-2
Transverse expansion joints:
Portland CEMENT CONCTEIE PAVEIIEIIS . ... . .vutaunrn e taaeanen ittt ean s aneaaaesra et ea b ea s ata e e e e e e e et eeneaeeanennsennns 409-10
T 1 < O 613-4
Traveled way, definmed. ... oo e 101-7
Treated timber and Piling ... .o e e e e e 507-2
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Tree ties:
I Lo Vo o O D P 212-6
Materials TEQUITEIMIEIIIS ... ottt ia e oot oot e e e n e oo e e i st st et e oo et e n et aaa s 726-4
Trees and shrubs:
Excavation and adjacent 10 ... e et aaan 213-5
PlanI g Of .ot e 212-4 - 212-5
s | ore 4 160 0 TR 1 A 107-7, 201-1
RemmOval Of .. .o i e 201-1
Tremie for concrete deposiied UINAET WalET .. .. i i it et e e e e e e 502-9
Trenches, Dackiilling: - or i e e 208-6 - 208-7, 629-11
(e v L0 s ) A=Y - D PP 626-1
Underdraln OULLEIS ... ...t e et e ettt e e e aaaa s 607-2
Trench excavation and backfill. .. .. o 208-1 - 208-10
Trenches, minimum pavement patch depth ... 208-10
Trenches, minimum pavement patch width ... e 208-9
Tricalcium silicate used in Portland CEIMEN! .. ... ... e 701-2
Truck mixers or agitators, Portland cement CONCTELE .. ... o it e 501-9 - 501-12
B VLT T B30 = ey b ) (o1 11 (- N 507-4
Tubing:
ATUIMIIUIN A1I0F Lo e e et et e e s 711-1
Carbom steel SITUCTUTAL ... o e e e s 710-1
Control tubing, IrTIZAOI SYSIEIILS ... oot iie ittt ettt e e et e e e e et et e e e et t et e e e e e e 726-6
T B3 gD et a1 O PSP 710-1
U
Unacceptable Materials ... ... oo e 106-7
Unacceptable and unauthorized work ... 105-6 - 105-7
L5176 [=T 0 T T O 607-1 - 6(17-3
LT« 1 L) o O N 607-2
Materials o .. ... e e 607-1
Underwriters Laboratories, I, o o e e e e e e e et et e e et e 101-1
Uninterruptible power supply systems for traffic signais. ... 623-54 - 623-55
United States of America Standards INSUHIBIE ... i e e e e 101-1
Unsuitable material:
Excavation and embankimienil .. ... i e e e e et e 2032
Measurement fOr PAYITIEIIL. ... ..t ottt ettt s e et et e et e et e e e e ittt n e e ta ettt n e e an et 203-11
Perishable, destiCtion Of ottt et oot e et et e et et e e 201-2
REINOVAL OF ot i et e et e e e aaaas 107-4, 203-2, 626-1
Unsuitable weather, temporary suspension of Work due 10... .. ..o e 108-4
URITEAted THNIDET « oottt e e et e e vt ettt e et et e r e ettt e et ettt n et e ans 507-2
Utility Cut Patch ReqUITEINEDT .. ... it e e e 208-8 - 208-10
Utility property and services:
Contractor's responsibility fOT ... .. 107-9 - 107-10
Cooperation of CONITACTOr WIth ... ... i e 105-3 - 1054
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