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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 2001 have been included in this publication.

This edition modified to fit 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 Transpoertation Commission, revisions will be posted to the RTC website,
www.rtc.co.clark.nv.us, on the first day of the month fellowing 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 Resotution 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 . . . ... ... o June 16, 1993
CITY OF NORTH LAS VEGAS

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

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

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

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

Adopted by Resolution No. 26 . . .. .. ... ... ... .. . ... ... ... ... January 8, 1987

Revisions Adopted By Council Action (3rd Edttion) . .. ... .. ...... ... ... .. 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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STRUCTURE BACKFILL _ 207

Special care shall be taken in placing and thoroughly 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 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 Conrtractor
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 thoroughly.

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 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 when the Special Provisions or

Proposal provides.
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SECTION 208

TRENCH EXCAVATION AND BACKFILL

DESCRIPTION

208.01.01 GENERAL.: This work shall consist of the excavation and backfil] of trenches for the accommodation
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
Backfiil."

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 backfill shall be as specified
in Subsection 704.03.04, "Type I 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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required in the table below for the specified class:

Class I (50 to 150 psi (345 kPa to 1.03 MPa)): Specified where the maximum strength is of primary concern
due to the desire to have material that can be excavated in the future with relative ease.

Class II - 100 to 300 psi (1.03 Mpa to 2.07 Mpa): Specified where the minimum strength is of primary
concern for pipe support.

Class Special (as shown in project specifications or drawings): Specified where project unique criteria, such
as erosion control, are the primary concern.

For Class I CLSM, compressive strength testing shall be performed in accordance with ASTM D 4832, except
molds shall be made of masonry block. Masonry block molds canbe 4" x 4" x 8" (100 mm x 100 mm x 200 mm)
rectangular prisms constructed in accordance with UBC Standard Test Procedure 21-18, or the specimen may be
4" (100 mm) diameter by 8" (200 mm) high cylinders made using concrete biock with cylindrical cells of that size.
All other requirements of ASTM D 4832 shall apply.

For Class II CLSM, compressive strength testing shall be performed in accordance with ASTM D 4832,
including mold requirements. For Class Special, the compressive strength testing procedures shall be specified in
the project specifications or on the project drawings.

The mix shall result in a product having a slump in the range of 6 to 10 inches (150 to 250 mm)at the time of
placement. The Contractor shall submit a mix design for approval by the Engineer prior to placement. The mix
design shall be supported by laboratory test data verifying the potential of the mix to comply with the requirements
of these specifications.

CLSM will be proportioned in general compliance with the methods outlined in ACI 211.1-91 Reapproved
1997, Standard Practice for Selecting Proportions for Normal, Heavyweight, and Mass Concrete. The following
materials shall be used:

Cement shall meet the requirements of Section 701, "Portland Cement”. Type V cement shall be used unless
otherwise specified.

Fly ash shall meet the requirements of Section 729, "Fly Ash". Fly ash not meeting the requirements of Section
729 may be used if prior testing indicates to the satisfaction of the Engineer the ability of the CLSM with this
fly ash to meet these specifications.

‘Water shall meet the requirements of Section 722, "Water".

Aggregates shall have 100% by total weight of the aggregate passing the 1" (25 mm) screen and 15% or less
passing the No. 200 sieve. The aggregate shall meet the plastic limits requirements of Section 704.02.03. If
coarse aggregate (material retained on the No. 4 sieve) is present, the percentage of wear at 500 revolutions
when tested in accordance with ASTM C 131 shall be less than 45%. If coarse aggregate is present, at least
35 percent of the weight of the total aggregate shall be passing the No. 4 sieve.

Chemical admixtures shall meet the requirements of Subsection 702.03.03, "Air-Entraining Admixtures", and
Subsection 702.03.04, "Admixtures Other Than Air-Entraining." Other admixtures specifically approved for

CLSM may be used.
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All materials proportions shall be measured and the CLSM mixed in accordance with the requirements of
Section 501, "Portland Concrete.” Other proportion measuring and CLSM mixing systems are acceptable, if
control can be demonstrated to be satisfactory to the engineer. These other methods include continuous feed,
volumetric measurement of proportions, and pug mill and continuous mixing plants.

If the CLSM mix does not produce a flowable consistency or exhibits excessive bleeding, the mix shall be
adjusted. Excessive bleeding is considered to occur when water flows from the CLSM in a manner that causes
disturbance or displacement of the exposed surface of the CLSM. Mix adjustments shall include, but not be limited
to: aggregate gradation, cementitious material content, admixtures, water content, or 2 combination of adjustments.

CLSM should be placed directly into the space to be filled. The mix may be placed to partial depth or full depth
as conditions at the site dictate. When used as backfill in the pipe zone, care should be taken to prevent flotation
or misalignment of the pipe by means of straps, soil anchors or other approved means of restraint. Material may
be placed in stages to prevent movement or flotation of pipe.

Placement of backfill, pavement materials oron top of the CLSM shall not be allowed until the CLSM passed
the ball drop test as per ASTM D6024.

208.02.07 CRUSHED ROCK: Crushed rock shall be the product from approved aggregate deposits and shall
only be used as directed by the governing agency. The mineral aggregate shall be clean, hard, durable, free from
any frozen lumps, deleterious matter, and barmful coatings. In addition thereto, the material shall conform to the

following gradation requirements:

Sieve Sizes Percentage of Weight Passing
3/8" 100
No. 4 20-80
No. 200 0-15

The percentage of wear (500 revolutions) in accordance with ASTM C 131 shall not exceed 45%.

208.02.08 TYPE II1 AGGREGATE: The soluble sulfate content shall not exceed 0.3% by dry weight of soil.
The mineral aggregate shall be clean, hard, durable, free from any frozen lumps, deleterious matter, and harmful
coatings. In addition thereto, the material shall conform to the gradation requirements of Type Il aggregate base
as per Subsection 704.03.04 with the following property testing:

Project Control Test Test Method Requirements
Sieve Analysis AASHTO 704.03.04
Sampling Aggregate ASTM D 75 n/a

Plasticity Index ASTM D 4318 Section 207.02.01
Liquid Limit ASTM D 4318 35% Maximum
No. 200 Sieve AASHTO 2-15%
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CONSTRUCTION

208.03.01 TRENCH EXCAVATION, GENERAL: Excavation including the manner of supporting excavation
and provisions for access to irenches, shall comply with the current regulations ad determined by NOSHA. Exca-
vation shall include, without classifications, the removal of all materials of whatever nature encountered, including
all obstructions of any nature that would interfere with the proper execution and completion of the work. The
removal of said materials shail conform to the lines and grade shown. Excavation for pipe, wire, or conduits shall
be by open trench unless otherwise specified or shown on the plans. However, should the Contractor elect to
tunnel or jack any portion not so specified, he shall first obtain approval from the Engineer. The Contractor shall
furnish, place, and maintain all supports and shoring that may be required for the sides of the excavation, and all
pumping, ditching, or other approved measures for the removal or exclusion of water, including storm water and
waste water reaching the site of the work from any source so as to prevent damage to the work or adjoining
property. The Contractor shall be responsible for any damage to persons or property due to interruption or
diversion of storm or waste water on account of his operations. If due to delays in delivery of materials or for other
reasons, and the Contractor is not expected to fully complete the work within any excavated area in a reasonable
length of time as determined by the Engineer, the Engineer may require the Contractor to backfill the excavation
and re-excavate when the work can be completed expeditiously, with no additional payment therefore.

(a) Except as otherwise shown or provided herein, excavation shall be open cut trenches with vertical sides
up to the top of the pipe, and from the top of the pipe to the ground surface. The bottom of the trench
shall have a2 maximum width equal to the outside diameter of the pipe plus 24 inches (600 millimeters)
or as shown on the plans. If the maximum trench width is exceeded, the Contractor shall provide either
additional bedding, another type of bedding, or a higher strength of pipe if required by the Engineer, with
no additional payment therefor. Trench widths greater than the outside diameter of the pipe plus 24
inches (600 millimeters) may be required by the Engineer for flexible pipe to compensate for low stability
soils, with payment for the additional work to be paid for in accordance with Subsection 104.03, "Extra
Work."

Except when otherwise specified or ordered by the Engineer, the bottom of the trench shall be excavated
uniformly to the grade or depth indicated on the drawings. The maximum amount of open trench
permitted in any one location shall be 500 feet (152 meters), or the length necessary to accommodate the
amount of pipe instailed in a single day, whichever is greater, unless otherwise approved by the Engineer.
Trench shall be considered open until backfilled to finish surface. Trenches across streets shall be
completely backfilled as soon as possible after pipe, wire, or conduit installation.

Substantial bridging, properly anchored, capable of carrying the legal limit loading, in addition to adequate
trench bracing, shall be used to bridge across trenches at street crossings where trench backfill and
temporary patches have not been completed during regular working hours. Safe and convenient passage
for pedestrians and access to all properties shall be provided.

(b) Trench Overexcavation, Wherever the excavation is made below the grade shown on the drawings, or
below the grade ordered by the Engineer, it shall be refilled to the required grade with suitable bedding
material as specified in Subsection 208.03.02.
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Trench overexcavation below the specified level of bedding material, and additional backfill material,
ordered by the Engineer because unsuitable materials are encountered, shall be paid by the appropriate
contract item. Ifno price is included in the contract, the work may be paid for according to the provisions
of Subsection 104.03, "Extra Work."

Trench overexcavation and backdill to control groundwater or to facilitate ponding or jetting shall be at
the option and expense of the Contractor.

(c) Disposal of Unsuitable and Excess Excavated Materials. Excess material and excavated material
unsuitable for backfill, shall be removed from the site of the work by the end of each working day unless
otherwise approved by the Engineer and disposed of by the Contractor as specified in Subsection 107.14,
"Disposal of Material Outside Project Right-of-Way."

(d) Changes in Alignment or Grade. In the event that changes in elevation of the trench of less than six (6)
inches (150 millimeters) are ordered by the Engineer no changes in the contract amount will be allowed.
When such changes in elevation are more than six (6) inches (150 millimeters) or changes in alignment
are made that change the character of the work required, the work shall be performed as specified in
Subsection 104.02, "Increased or Decreased Quantities and Change in Character of Work."

208.03.02 PIPE BEDDING: Except as otherwise provided herein or in the Special Provisions, or as otherwise
shown on the plans, the trench shall be excavated to a depth of at least six (6) inches (150 millimeters) below the
bottom of the pipe barrel and to a depth which will be sufficient to provide at least two (2) inches (50 millimeters)
clearance under the pipe bell, and backfilled to the required grade of the bottom of the pipe with "Type II
Aggregate Base Backfill” or "Sand Backfill.* "Crushed Rock" may be used for pipe bedding only if material use
has been specifically approved by the governing agency. When "Crushed Rock" is used for pipe bedding the
Contractor shall follow the same procedures described later in this subsection when "drain backfill” is used to
control groundwater.

The bedding shall be compacted to at least 90% of maximum density. Pipe bedding shall be placed and
prepared in such a manner that there will be a firm, continuous support along the entire length of the pipe barrel.
Bell holes in the bedding shall provide at least two (2) inches (50 millimeters) clearance beneath pipe joints.

Unless otherwise specified, laying pipe on mounds of the approved bedding material compacted firmly in place
will be allowed whenever pipe eighteen (18) inches in diameter or smaller is being used, excepting sanitary sewer
pipe and storm drain pipe; when "Type Il Aggregate Base Backfill" or "Sand Backfill" is used for bedding material;
and when the character of the bedding material and adjacent native material is such that ponding or jetting wiil be
used for compaction. The mounds shall be a minimum of six (6) inches (150 millimeters) along the length of the
pipe and of adequate size to hold the pipe in alignment and to maintain a two (2) inch (50 millimeter) minimum
clearance from the bottom of the coupling to the trench bottom. Each pipe shall be laid on two mounds with the
center of each mound placed approximately one-fifth of the pipe length from each end. The clearance between the
trench bottom and the bottom of the coupling and/or pipe barrel shall be properly backfilled utilizing "Type II
Aggregate Base Backfill” or "Sand Backfill" and the material shall be compacted utilizing appropriate methods and
equipment to provide a firm and uniform bedding throughout the entire length of the pipe.

In the event that "Drain Backfill" is used to control groundwater, the Contractor shall at his expense, construct
dams within the drain rock bedding material at maximum intervals of 600 feet {180 meters) or at each manhole,
whichever is less. In areas with active groundwater, the dams shall be constructed to the top of the pipe or the
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level of groundwater, whichever is greater. For "Crushed Rock” bedding, the dams are to be constructed to the
top of bedding elevaticn, as a mintmum, which could be the foundation of the manhole. The dam material shall
be portland cement concrete conforming to the requirements of Section 501, and shall have a minimum thickness
of six (6) inches (150 millimeters). All pipe shall be placed directly on the drain rock bedding material unless
otherwise required or approved by the Engineer.

If groundwater is present or anticipated to be present, a filter material as specified in Subsection 207 03.01,
"General," may be required by the Engineer.

CLSM may also be used for pipe bedding material. When CLSM is used, laying pipe on mounds of approved
bedding material as described above precedes the placement of CLSM. CLSM is then place adjacent to the pipe
and allowed to flow and is worked beneath the pipe to provide continuous, uniform support. Care shall be
exercised as discussed in Subsection 208.02.06 to prevent movement or floatation of the pipe caused by placement
of the CLSM. Note that the Las Vegas Valley Water District (LVVWD) requires that the materials used for
backfill in the pipe zone and the pipe bedding be the same material.

208.03.03 TRENCH BACKFILL: Except as otherwise provided or approved by the Engineer, after the pipe or
conduit is laid, trenches shall be backfilled with "Sand Backfill," "Type Il Aggregate Base Backfill,” or with
"CLSM" in the pipe zone as defined in the following table:

Pipe or Conduit Pipe Zone

2 inch (50 millimeters) or less diameter Bottom of pipe to 6 inches (150 millimeters) above the
top of the pipe

Greater than 2 inch (50 millimeters) diameter, Bottom of pipe to 12 inches (300 millimeters) above the
except vitrified clay pipetop of the pipe

Vitrified clay pipe Bottom of pipe io 24 inches (600 millimeters) above the
top of the pipe

"Crushed Rock" shall not be used to backfill in the pipe zone unless specifically pre-approved by the governing
agency.

The partially backfilled trench shall be compacted to not less than 90% of maximum density except when
"CLSM" is used. Jetting or ponding methods of compaction performed in accordance with the provisions of
Subsection 207.03.01 will be permitted in the pipe zone, except for corrugated metal pipe and thermoplastic pipe.

(a) Inunpaved areas and areas outside the existing or proposed street right-of-way, the remaining backfill
shall be "CLSM," "Granular Backfiil," or "Selected Backfill," except that no stones or lumps greater than
three (3) inches will be permitted if "Selected Back{ill" is used in trenches two (2) feet (600 mitlimeters)
or less in width. Except when "CLSM" is used, the material shall be compacted to not less than 85% of
maximum density, except for the top twelve (12) inches (300 millimeters) which shall be compacted to
90% of maximum density unless ctherwise approved by the Engineer. Compaction of backfili by ponding
or jetting methods will be permitted when performed in accordance with the provisions described in
Subsection 207.03.01, but shall not be restricted by the amount of material passing the No. 200 sieve.
The upper twelve (12) inches (300 millimeters) below the existing grade in the traveled portion of an
unpaved road shall be by mechanical means only.
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(b) Inpaved areas and areas within the existing or proposed street right-of-way, the remaining backfill shall
consist of one of the following types as determined by the Engineer.

(1) Granular or Selected Backfill. Backfill material from the pipe zone to a plane which is a
minimum of 16 inches (400 millimeters) below the bottom of pavement shall be "Granular
Backfill," or "Selected Backfill.™

If "Selected Backfill" is used in trenches two (2) feet (600 millimeters) or less in width, no stones
or lumps greater than three (3) inches will be permitted. The material shall be compacted to not
less than 90% of maximum density.

Trench backfill may be compacted by ponding or jetting methods performed in accordance with the
requirements of Subsection 207.03.01, "General” when the character of the backfill material and
adjacent native materials are as specified in Subsection 207.03.01, "General,” except ponding or
jetting methods will not be permitted in the trench sixteen (16) inches (400 millimeters) below the
bottom of an existing pavement.

Backfill material for the minimum of 16 inches (400 millimeters) beneath the pavement shall consist
of "Type Il Aggregate Base” conforming to the requirements of Subsection 704.03.04. The
material shall be mechanically compacted to not less than 95% of maximum density.

(2) CLSM. "CLSM" shall be placed from the top of the pipe zone to the bottom of the pavement. In
deep trenches, backfill material from the pipe zone to a plane which is a minimum of 24 inches (600
mm) below the bottom of the pavement may be "Selected Backfill," "Granular Backfill," or

"CLSM."

If ponding or jetting is used to compact the backfill, the Contractor shall take all necessary precautions to
prevent the pipe from floating including the filling or partially filling of the pipe with water if necessary. Adequate
sumps and pumping shall be provided, as determined by the Engineer, for removing excess water from the trench.
Any free standing water in a partiaily backfilled trench shall be allowed to completely drain away before the
remaining backfill is placed.

Ponding or jetting methods shall be supplemented by the use of vibratory or other mechanical compaction
equipment when necessary to obtain the required compaction.

Compaction not accomplished by ponding and jetting shall be done by mechanical means. Mechanically
compacted backfill shall be placed in layers of thickness compatible with the characteristics of the backfilt and the
type of equipment being used, but not exceeding eight (8) inches (200 millimeters) in loose thickness before
compaction when hand-directed compaction equipment is used unless otherwise approved by the Engineer. Each
layer shall be evenly spread, moistened, and tamped or rolled until the specified relative compaction has been

attained.

208.03.04 TESTING: Where backfill is required to be compacted to a specified density, field tests for compliance
may be made by the Contracting Agency using the test procedure prescribed in Section 111, "Soils and Aggregate
Tests." For density determination tests the Contractor shall excavate at his expense in accordance with Subsection
208.03.01 any trench horizon the Contracting Agency may request. Where tests reveal non-compliance with the
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requirements of the contract, the Contractor shall bear the costs of subsequent recompaction and retesting until the

required density is obtained.

Where CLSM is required to meet compressive strength requirements, field tests will be performed by the
Contractor or Agency in accordance with the testing procedures outlined in Subsection 208.02.06. The Contractor
shall provide the Contracting Agency all materials and access required to perform this testing. If tests indicate
potentially non-complying materials, the Contractor shail bear the cost of subsequent retesting and engineering
analysis necessary to determine necessary corrective measures and all costs related the corrective measures required
for resolution of the nen-compliance to the satisfaction of the Engineer, including, if required, removal and
replacement of the work.

COMPRESSIVE STRENGTH TESTING PROCEDURE VERIFICATION

The Contractor shall cast one (1) set of six {6) four (4) inch by eight (8) inch (600 millimeter by 1200 millimeter)
specimens in concrete masonry block molds. The Contractor shall insert six (6) four (4) inch by eight (8) inch (600
millimeter by 1200 millimeter) perforated molds into the in-place CLSM represented by the cast specimens. Both
the cast specimens and the in-place specimens shall be field-cured for four (4) days; after which they shall be
returned to the testing laboratory. The specimens shali then be laboratory-cured in a 100% humidity, temperature-
controlled concrete cure room (cure tanks should not be used). Two (2) samples from each set shall be tested at
the ages of seven (7), twenty-eight (28), and ninety (90) days.

208.03.05 CUTTING AND RESTORING STREET SURFACING:

(a) Prior to beginning work within any public right-of-way, or cutting any street surfacing therein, an
encroachment permit and barricade plan approval shall be obtained from the governmental entity or
agency having jurisdiction over that right-of-way.

Permit fees and construction restrictions shall be in accordance with the rules, regulations, and
ordinances of the entity or agency having jurisdiction.

(b) While undergoing improvements, 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 approved by the Engineer, or as provided in the Special Provisions.

Prior to beginning the work, barricading and traffic control devices conforming 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 shail be in place, and shall be in compliance with the governmental
agency approved traffic control and barricade plan.

(c) Pavement in the area of the trench excavation may be wheel cut or spade cut. Trench excavation and
backfill shall be per the applicable sections of the Uniform Standard Specifications and Standard
Drawings. "CLSM" shall be used in the following cases:

(1) All trenches eight (8) inches (200 millimeters) or less in width for installation of conduit (full
depth to bottom of asphalt surface).
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(d)

(e)

(2) Trenches for service laterals on developed major streets (greater than 60 feet of planned
right-of-way) as determined by the Engineer.

Whenever permanent pavement patches are not constructed immediately following trench backfilling
operations, temporary pavement patches consisting of a minimum of two (2) inches (50 millimeters)
of hot or cold plantmix or plates must be utilized to provide the required number of paved travel lanes.
Plates may be left in place for the short duration as approved by the Engineer. Temporary pavement
patches may be left in place for a maximum of thirty (30} working days following completion of
backfilling operations unless otherwise approved by the Engineer.

The following surface tolerance for temporary patches shall be observed. When a twelve (12) foot (4
meter) straight edge is laid across the temporary patch parallel to the centerline of the street and in a
direction transverse to the centerline, a rut, hump, or depression of more than three-fourths (3/4) inch
(20 millimeters) shall not be evident. Deteriorated temporary patches exhibiting ruts, humps, or
depressions shall be repaired or replaced immediately upon notification of the Engineer. If the existing
street exceeds the above tolerances, then the temporary patch shall be equal to or better than the
condition of the surrounding pavements.

Prior to piacing the permanent patch, the existing pavement shall be sawcut to a neat line and to a
minimum width as follows:

(1)

2

3

For transverse trenches, sufficient width (four (4) feet (1.2 meters) minimum) to accommodate
mechanical placement using Agency approved spreader box or paving machine, rolling and
compaction in compliance with Subsection 401.03.11, "Rolling and Compaction.”

For longitudinal trenches on streets with rights-of-way greater than 60 feet , one lane width in its
entirety. Sawcut lines shall be made at the edge of the travel lane and shail not fall within the travel
lane. Pavement patches for longitudinal trenches on streets with rights-of-way 60 feet or less shall
be sufficient width (four (4) feet (1.2 meters) minimumy) to accommodate mechanical placement
using Agency approved spreader box or paving machine, rolling and compaction in compliance
with Subsection 401.03.11, "Rolling and Compaction” and sawcut shall not be placed in wheel path
area of travel lane.

For narrow trenches (six (6) inches (150 millimeters) or less in width) for conduit placement
within two (2) feet (600 millimeters) of the curb and gutter, a minimum of four (4) feet (1.2
meters) from the lip of gutter and removed to the curb and gutter. Pavement patch width shall be
sufficient to accommodate mechanical placement using Agency approved spreader box or paving
machine, rolling and compaction in compliance with Subsecticn 401.03.11, "Rolling and
Compaction” and sawcut shall not be placed in wheel path area of travel lane.

Existing aggregate base, if disturbed, shall be recompacted to meet the requirements of Section 302 of the
Uniform Standard Specifications. Compaction by rolling with vehicle tires will not be permitted.
Aggregate base courses which were constructed with geosynthetics shall be repaired in conformance with
the manufacturer’s recommendations.
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Existing asphalt concrete shall be replaced with the same depth on major streets ( greater than 60 feet of
planned right-of-way) except that the minimum depth shall be four (4) inches (100 millimeters) and shall
be placed in multiple lifis of equal thickness. Existing asphalt concrete shall be replaced with the same
depth in local streets (60 feet or less of planned right-of-way) except that the minimum depth shall be three
(3) inches (75 millimeters); for existing depth of four (4) inches (100 millimeters) or more, pavement shall
be replaced in multiple lifts of equal thickness.

Completion of the permanent patch in areas where an opengraded surface course exists, which is less than
5 years in age, shall include placement of a surface course to match the existing surface texture.

Existing asphalt pavement or concrete shall be replaced with like material. In areas where lime treated
sub-base, cement modified sub-base, soil cement, or similar materials have been used, the Contractor may
substitute a lean concrete mix or asphalt concrete equivalent, subject to approval of the Engineer.

Upon completion of the permanent patch, including the surface treatment, the surface shall be thoroughly
compacted, smooth, and free from ruts, humps, depressions, or irregularities. When a straightedge twelve
(12) feet (4 meters) long is laid across the permanent patch parailel to the centerline of the street and in
a direction transverse to the centerline, the surface shall not vary more than one-quarter (1'4) inch from
the lower edge of the straightedge. Patches exhibiting deviations greater than one-quarter (1\4) inch shall
be replaced prior to acceptance of the patch. If the existing street exceeds the above tolerances, then the
patch shall be equal to or better than the condition of the surrounding pavement.

Any concrete improvements disturbed or damaged during construction shall be replaced prior to placement
of the permanent pavement patch. Damaged sections of concrete sidewalk shall be removed and replaced
to the nearest expansion joint or score line. Damaged concrete curb and gutter shall be removed and
replaced to the nearest expansion joint, or as approved by the Engineer. Replacement of less than a ten
(10) foot length of curb and gutter will not be permitted. Under no circumstances will sawcutting of
concrete valley gutters be allowed. Valley gutters shall be replaced in their entirety.

All traffic control devices removed or disturbed during construction must be replaced upon completion
of the permanent patch including but not limited to delineation, paint, thermoplastic pavement markings,
and traffic signal detector loops. Temporary lane lines and other markings used during construction shall
be permanently removed, to the satisfaction of the Engineer, prior to placing the new traffic stripes or

markings.

BASIS OF PAYMENT

208.05.01 BASIS OF PAYMENT: Unless otherwise provided in the Special Provisions or Proposal, no payment
will be made for trench 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 provides.
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SECTION 209

DRAIN BACKFILL

DESCRIPTION

209.01.01 GENERAL: This work shall consist of furnishing, hauling, placing, and compacting drain backfill
material around structures, pipes or perforated underdrains to the lines designated on the plans or established by

the Engineer.

MATERIALS

209.02.01 GENERAL: Materia] shall conform to the requirements as set forth in Subsection 704.03.01, "Drain
Backfill."

CONSTRUCTION

209.03.01 GENERAL: The trench shall be excavated and drain backfill placed in accordance with provisions

of Section 607, "Underdrains."
Where drain backfill is part of the structurai section, it shall be compacted to not less than ninety (90) percent

maximum density. Test method to be determined by the Engineer.
Compacting by ponding or jetting will not be permitted.

METHOD OF MEASUREMENT

209.04.01 MEASUREMENT: The quantity of drain backfill to be measured for payment will be the number of
cubic yards (cubic meters) measured in accordance with the dimensions shown on the plans or established by the

Engineer complete and in place.
All measurement will be made in accordance with Subsection 109.01, "Measurement of Quantities.™

BASIS OF PAYMENT

209.05.01 PAYMENT: Payment for drain backfill will be made only when provided for in the Special Provisions

or Proposal.

The accepted quantities of drain backfill measured as provided in Subsection 209.04.01, "Measurement, " wiil
be paid for at the contract unit price bid per cubic yard (cubic meters) of drain backfill.

Full compensation for furnishing, hauling, placing, and compacting drain backfill shall be considered as included
in the contract price paid for drain backfill.

All payments will be made in accordance with Subsection 109.02, "Scope of Payment.”
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213.02.08 CONTROL VALVES: Manual control valves shall be straight or angle pattern globe valves of all
brass or bronze construction with replaceable compression disks. Manual control valves shall be of the same size
as the pipes on which they are placed unless otherwise indicated on the plans, and shall be provided with a union
connection. Manual control valves shall be capable of withstanding a cold water working pressure of 150 psi (1.03
MPa) except for valves of 1-1/2 inch (3.8 centimeters) and larger where 200 psi (1.38 MPa} valves will be
required.

Electric control valves shall be of the diaphragm type, normally closed, 24-volt, 60-cycle. The valve solenoids
shall operate with 18-30 volts of power. Solenoids shall be completely encapsulated for positive waterproofing.
The valve body and bonnet shall be of cast brass or bronze, flanger or threaded type. If threaded type is used it
shall be provided with a union connection. The time interval between opening and closing the valve shall not be
less than five (5) seconds. The solenoid plunger shall be spring loaded so the valve may operate when installed
in any position and shall be constructed of stainless steel with neoprene seat. Valve bonnet shall have a bleed screw
for manual operation and a manual flow control adjustment. Electric control valves shall be capable of
withstanding a non-shock cold water working pressure of 150 psi (1.03 MPa).

213.02.09 QUICK-COUPLER VALVES: The quick-coupler valve shall be of brass or bronze construction with
one (1) inch (2.5 centimeters) F.1.P. bottom connection. The valve shall be of two-piece construction with
removable upper body. The valve body shall be designed with a single slot to receive a single slot coupler.

The one (1) inch (2.5 centimeters) male and 3/4 inch (1.9 centimeter) female [.P.S. coupler for the quick-coupler
valve shall be single slot of bronze construction.

213.02.10 VALVE BOXES: Valve boxes shall be reinforced precast Portland cement concrete boxes of the
general dimensions shown on the plans with a steel lid. Concrete made of Type V Portland cement shall be used.
Valve boxes shall have extensions as necessary to reach the depth indicated.

213.02.11 BACKFLOW PREVENTERS: Backflow preventers shall meet the requirements of the governing
agency concerned. Each backflow preventer shall be equipped with a gate valve at each end of the backflow
prevention unit. Three (3) inch (7.6 centimeters) and larger valves shall be flanged type, iron body, brass trimmed,
wedge gate valves with non-rising stem,and shall be capable of withstanding a cold water working pressure of two
hundred (200} pounds per square inch (1.38 MPa.) Two and one-half (2-1/2) inch (6.3 centimeters) and smatller
valves shall be as specified above, except that they shall be screw type and shall be installed with a union between
each valve and the backflow prevention unit. Backflow preventers and valves shall be the size shown on the plans.

It will be the respensibility of the Contractor to determine the requirements of the governing agency in regard
to the type and detail of backflow prevention required.

For purpose of payment the valves required to be installed at each end of the backflow prevention unit and all
fittings between such valves required for proper installation shall be considered as a part of the backflow preventer.

213.02.12 DRAIN VALVES: Automatic ball check drain valves shall be of precision machined brass with a
threaded keeper rather than a crimped type at the inlet end. Ball checks shall be spring loaded and shall close under
a pressure of two (2) to four (4) psi (13.9 to 27.6 KPa). Valves shall be installed with a gravel sump as shown on

the plans.
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The gravel o be used in gravel sumps for ball check drain valves, shall conform to the requirements for Size
No. 67 as specified in Subsection 706.03.01 of the Standard Specifications.

213.02.13 HOSE BIBS: The hose bib shall be a no-freeze burial type hydrant with a self-closing handle and
shall have a 3/4 inch (1.91 centimeters) male I.P.S. threads at the supply line end.

213.02.14 VACUUM BREAKERS: When called for in the contract documents or as required by local
ordinances, vacuum breakers meeting the following requirements shali be furnished and installed. All vacuum
breaker installations are subject to inspection by authorized county or municipal authorities.

Atmospheric vacuum breakers shall have all bronze bodies and be of the same dimension as the pipe on which
it is attached. Design shall permit free flow of water under pressure. When vacuum conditions exist it shall
automatically close the check valve stopping all flow of water and admit air into the main linre. Upon restoration
of water pressure the air intake shall be shut off and the check valve re-opened without spillage. Unless otherwise
specified, the vacuum breaker shall be installed on the discharge side of the control valve six (6) inches (15
centimeters) above the highest sprinkler head on the line. Vacuum breakers shall not be required on sprinkler
lines when all sprinkler heads on the line are elevated to a minimum of six (6) inches (15 centimeters) above the
finished grade, such as sprinkier lines irrigating shrub beds. Atmospheric vacuum breakers shall have a service
rating of one hundred-fifty (150) psi (1.03 MPa) for non-shock cold water and shall be designed for operation
up to temperatures of one hundred-forty (140) degrees Fahrenheit (60 degrees Celsius.)

Pressure type vacuum breakers shall be installed on the discharge side of the meter or service connection as
shown on the plans. Vacuum breakers shall be of heavy duty construction with all bronze bodies, check valves,
and test cocks. Pressure type vacuum breakers shall be designed to operate under continuous pressure permitting
the free flow of water at all times. Air intake shall be spring loaded to insure positive opening upon release of
pressure or vacuum created in the supply lines. Vacuum breakers shall be furnished with approved check valves,
inlet and discharge shut-off valves and field testing cocks. Assembly for various pipe sizes shall be according
to local requirements or as specified in the contract documents. Unless otherwise specified pressure type vacuum
breakers shall have a service rating of three hundred (300) psi (21 kilograms per square centimeters) for
non-shock cold water.

All vacuum breaker installations shall meet local ordinances and plumbing requirements.

213.02.15 AIR RELIEF VALVE: The air relief valve shall be designed to release air entrapped in a pipeline
until liquid reaches the float which will rise to the seat and close the valve. The float shall be stainless steel
resting within a stainless steel or bronze cup. The valve body and flange shall be gray iron casting. The valve
shall be one (1) inch (2.54 centimeters) size with screwed inlet, and shall be capable of withstanding pressures
up to 300 psi (2.07 MPa). The valve shall be fitted with a galvanized steel return elbow as indicated on the

plans.
CONSTRUCTION

213.03.01 GENERAL: The Contractor shall not alter or change the location of pipes, valves, sprinklers, or
other equipment as shown on the plans unless so authorized by the Engineer. All necessary arrangements for
connecting to mains shall be made by the Contractor with the agency supplying the water, and such installations
and equipment shall conform to the requirements set forth by the supplying agency.
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SECTION 301

SELECTED MATERIAL BASE OR SURFACE

DESCRIPTION

301.01.01 GENERAL: This work shall consist of excavating and placing selected granular materials in one or
more courses for base or surface in accordance with these specifications and in conformity with the lines, grades,
thicknesses, and typical cross sections shown on the plans or established by the Engineer.

MATERIALS

301.02.01 GENERAL: Material shall be as set forth in the Special Provisions.
CONSTRUCTION

301.03.01 SUBGRADE PREPARATION: The surface of the subgrade upon which the selected material is to
be placed shall conform to the established lines and grade, shall be smooth and uniform and shall be compacted
to the required density. The tolerance to the plaun elevation grade shall be plus zero (+0) inches (millimeter) and
minus one-half (-1/2) inch (17 millimeters).

301.03.02 PLACING: In producing, handling, and placing selected materials, care shall be taken to prevent
segregation of the fine particles from the coarse. When the required compacted thickness is more than six (6)
inches (15 centimeters), the material shall be placed in layers, none of which shall exceed six {(6) inches (15
centimeters) in depth after compaction, except as provided in Subsection 301.03.04, "Compaction."”

After the material has been uniformly deposited, it shall be thorcughly blade-mixed to the full depth of the layer
by alternately blading the entire layer to the center and back to the edges of the roadbed. It shall then be spread
and finished to the required cross section. At the opticn of the Contractor, selected material may be spread with
equipment meeting the requirements of Subsection 303.03.03, "Spreading and Finishing."

Binder material, if required, shall be incorporated either in the surfacing aggregate at the plant where the
aggregate is produced, or shall be incorporated uniformly on the roadbed in amounts designated by the Engineer.

301.03.03 WATERING: Water shall be applied prior to and during all blading operations, to moisten the material
sufficiently to prevent segregation of the fine and coarse particles. Water shall also be applied during the
compaction and maintenance stages in sufficient amounts to attain compaction and prevent raveling.

301.03.04 COMPACTION: Compaction shall immediately follow the spreading operation. Where the required
thickness is six (6) inches (15 centimeters) or less, the base course may be spread and compacted in one layer.
However, if vibratory compaction equipment approved by the Engineer is used, and the requirement for density
is complied with, the compacted thickness of any one layer must be increased to eight (8) inches (20 centimeters).
Aggregate bases, placed on road approaches and connections, street intersection areas, median strip areas, shoulder
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areas, and at locations which are inaccessible to the spreading equipment, may be spread in one or more layers by
any means to obtain the specified results.

Each layer of material shall be compacted to not less than ninety-five (95) percent relative compaction. Test
method to be determined by the Engineer.

It is to be expected that a loss of density in the upper portions of the material may occur due to the elements,
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 allowed for such recompaction.

METHOD OF MEASUREMENT

301.04.01 MEASUREMENT: The quantity of selected material base or surface to be measured for payment will
be in the number of cubic yards or tons (cubic meters or metric tons) complete and in place.
All measurements will be made in accordance with Subsection 109.01, "Measurement of Quantities."

BASIS OF PAYMENT

301.05.01 PAYMENT: The accepted quantity of selected material base or surfacing, measuring as provided
above, will be paid for at the contract unit price bid per cubic yard or ton (cubic meter or metric ton) for selected
material base or surface, which price shall be full compensation for stripping the pit, crushing, screening, loading,
hauling, placing, compacting, and maintaining the base or surface as shown on the plans and as directed by the
Engineer.

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

Partial payments may be made in accordance with Subsection 109.06, "Partial Payment."

Payment will be made under:

PAY ITEM PAY UNIT
Selected Material Base . ... ... ... L oo Cubic Yard or Ton {Cubic Meter or Metric Ton)
Selected I_\/Iaterial Surface . . ... Cubic Yard or Ton {Cubic Meter or Metric Ton)
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SECTION 302

AGGREGATE BASE COURSES

DESCRIPTION

302.01.01 GENERAL: This work shall consist of furnishing, placing, and compacting aggregate base courses
constructed in accordance with the requirements hereinafter set forth and in conformity with the lines, grades,
thicknesses, and cross sections shown on the plans or established by the Engineer.

MATERIALS

302.02.01 GENERAL: All materials shall conform to the requirements as set forth in the following subsections:

Type I Aggregate Base . ... . .. ... e e Subsection 704.03.02
Type Il Aggregate Base ... .. ... ... . ... Subsection 704.03.04

Acceptance sampiing will conform to the tests requirements as set forth in the above mentioned subsections and
in Subsection 106.04, "Samples and Tests."

CONSTRUCTION

302.03.01 SUBGRADE PREPARATION: Any ruts, holes, defects, or soft yielding places which occur in the
subgrade or sub-base for any cause whatsoever shall be corrected and compacted to required density and stability
before an aggregate base course is placed thereon. The above mentioned repairs are to be made at the expense of
the Contractor, except as provided for in Subsection 203.03.02, "Unsuitable Material." The tolerance to the plan
elevation grade shall be plus zero (+0) inches (millimeter) and minus one-half (-1/2) inch (17 millimeters).

302.03.02 SPREADING AGGREGATES: The aggregate shall be uniformly deposited on the approved subgrade
by means of the hauling vehicle with or without spreading devices. Aggregate will be distributed over the surface
to the depth specified on the plans or established by the Engineer.

After base course material has been deposiied, it shail be thoroughly blade-mixed to full depth of the layer by
alternately blading the entire layer to the center and back to the edges of the road. It shall then be spread and
finished to the required cross section by means of a self-propelled pneumatic-tired motor grader.

At the option of the Contractor, the aggregate may be spread with an approved self-propelled spreader with the
aggregate ready for compaction without further shaping. If this option is exercised, however, the operation shall
become subject to the requirements of Subsection 302.03.03, "Watering and Mixing Aggregates."

302.03.03 WATERING AND MIXING AGGREGATES: The base course material and water may be mixed
at the plant in a mixer approved by the Engineer. Water shall be added during the mixing operation by means of
spray bars in the amount necessary to provide the optimum moisture content for compacting. After mixing to the
extent that the product has a uniform homogeneous appearance, the material shall be transported to the job while
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it contains the proper moisture content and may be placed on the roadbed by means of an approved self-propelled
aggregate spreader. If the material has dried appreciably prior to final compacting, additional water shall be added
by means of a pressurized water truck to assist in compaction and to prevent raveling.

302.03.04 WATERING: Water may be applied prior to and during all blading and processing operations to
moisten the material sufficiently to prevent segregation of the fine and coarse particles. Water shall be applied
during the compaction and maintenance stages in sufficient amounts to assist in compaction and prevent raveling.
Reference is made to Section 210, "Watering."

302.03.05 COMPACTION: Compaction shall immediately follow the spreading operation. Where the required
thickness is six {6) inches (150 millimeters) or less, the base course may be spread and compacted in one layer.
However, if vibratory compaction equipment of a type approved by the Engineer is used, and the requirement for
density is complied with, the compacted thickness of any one layer may be increased to eight (8) inches (200
millimeters). Aggregate bases, placed on road approaches and connections, street intersection areas, median strip
areas, shoulder areas, and at locations which are inaccessible to the spreading equipment, may be spread in one
or more layers by any means to obtain the specified results. Each layer of material shall be compacted to not less
than ninety-five (93) percent compaction, except for under sidewalk areas, in which case the material shall be
compacted to not less than ninety (90) percent compaction. Test method to be determined by the Engineer.

It is to be expected that a loss of density in the upper portions of the material may occur due to the elements,
or for other reasons. Recompaction to the specified density will be required prior to placement of any subseguent
course and no additional compensation will be allowed for such recompaction.

302.03.06 TOLERANCE FOR FINISHED SURFACE: When a ten (10) foot (3 meters) straightedge is laid in
any direction, the finished surface shall not deviate at any point more than one-half inch (12 millimeters) from the
bottom thereof. The tolerance to the plan elevation grade shall be plus zero (+0)} inches (millimeter) and minus one-
half (-1/2) inch (17 millimeters).

METHOD OF MEASUREMENT

302.04.01 MEASUREMENT: The quantity of aggregate base to be measured for payment will be the number
of cubic yards or tons (cubic meters or metric tons) complete and in place.

The weight of material will be determined by deducting from the weight of material delivered to the work, the
weight of water in excess of optimum plus one percentage point. Optimum moisture wiil be determined by Test
Method No. ASTM 1557 and 1556, as determined by the Engineer. Moisture content will be determined by Test
Method No. ASTM 2216. The weight of water thus deducted will not be measured for payment.

Due to possible variations in the specific gravity and voids of the aggregates, the tonnage used may vary from
proposal quantities and no adjustment in contract unit price will be made because of such variation.

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

BASIS OF PAYMENT

302.05.01 PAYMENT: The accepted quantity of aggregate base material, measured as provided in Subseciion
302.04.01, "Measurement,” will be paid for at the contract unit price bid per cubic yard or ton (cubic meters or
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metric ton) for the type specified, which price shall be full compensation for stripping the pit, crushing, screening,
mixing, hauling, placing, compacting, and maintaining the base course as shown on the plans and as
directed by the Engineer.

It is to be expected that deviations in thickness will occur in placing aggregate base courses. It shall be the
inherent responsibility of the Contractor to bring the various base courses to the required grade line. Payment will
be limited to the number of tons or cubic yards (metric tons or cubic meters) complete and in place and no
additional payment will be made for any labor or equipment used in bringing the course to grade.

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

Partial payments may be made in accordance with Subsection 109.06, "Partial Payment. "

Payment will be made under:

PAY ITEM PAY UNIT
Type I Aggregate Base .. ....... ... . ... ......... Cubic Yard or Ton (Cubic Meter or Metric Ton)
Type 1T Aggregate Base . .. ... . ................... Cubic Yard or Ton (Cubic Meter or Metric Ton)
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SECTION 303

PLANTMIX BITUMINOUS BASE

DESCRIPTION

303.01.01 GENERAL: This work shall consist of aggregate and bituminous material mixed in a central plant
and spread and compacted on a prepared surface in accordance with these specifications and in conformance with
the lines, grades, thickness, and typical cross sections shown on the plans or established by the Engineer.

The requirements of Section 401, "Plantmix Bituminous Pavements - General" shall be applicable to this work,
except as hereinafter specified.

MATERIALS

303.02.01 GENERAL: The materials shall conform to the requirements as specified in Subsections 401.02.01
through 401.02.04 inclusive, of Section 401, "Plantmix Bituminous Pavements - General."

CONSTRUCTION

303.03.01 GENERAL: The construction requirements shall conform to the requirements as specified in
Subsections 401.03.01 through 401.03. 15 inclusive, of Section 401, "Plantmix Bituminous Pavements - General,"
with the exceptions contained in the following two subsections.

303.03.02 SPREADING AND FINISHING: Uniess otherwise specified, bituminous plantmix base shall not
be placed in courses exceeding four (4) inches (100 millimeters) in compacted thickness. When more than one
course is placed, the courses shall be of approximately equal thickness.

303.03.03 SURFACE TOLERANCES: The completed surfacing shall be thoroughly compacted, smooth, and
free from ruts, humps, depressions, or irregularities. When a straightedge ten (10) feet (3 meters) long is laid
on the finished surface and parallel with the centerline of the highway, the surface shall not vary more than
one-half inch (12 millimeters) from the lower edge of the straightedge. The transverse slope of the finished
surface shall be uniform to a degree such that no depressions greater than one-half inch (12 millimeters) are
present when tested with a straightedge ten (10) feet (3 meters) long laid in a direction transverse to the centerline
and extending from edge to edge of a twelve (12) foot (3.7 meters) traffic lane.

Any ridges, indentations, or other objectionable marks left in the surface of the bituminous mixture by blading
or other equipment shall be eliminated by rolling or other means. The use of any equipment that leaves ridges,
indentations, or other objectionable marks in the bituminous mixture shall be discontinued and other acceptable
equipment shall be furnished by the Contractor.

METHOD OF MEASUREMENT

303.04.01 MEASUREMENT: Plantmix bituminous base will be measured as specified in Subsection 401.04.01,
"Measurement. "
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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
bituminocus 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 Structures. The following parameters, based upon the
AASHTO® Guide and the 1996 Nevada Department of Transportation Pavement Structural Design and Policy
Manual, shail 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 for fifty-one (51) foot, sixty (60) foot, and
eighty (80) foot right-of-way, and a minimum ninety (90} percent 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 shalil 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 il Aggregate Base, the elastic
modulus will be 25,000 psi (172 MPa) and the structural coefficient 0.12.

(73  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 T-140,
to determine a representative Resistance (R) value for the prepared subgrade. The subgrade shall be
prepared in accordance with the Geotechnical Soils Investigation Repert, and soil sampling performed
subsequent to rough grading to confirm the original results. An average of the R-values can be used if
the soil classification results are consistent, or the if the values do not differ by more than 10. The
minirum 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)
(1)
(12)

(13)

(14)

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.

All designs require a minimum of four (4) inches (102 millimeters) Type Il aggregate base material.
The subgrade must be scarified and recompacted to a minimum of ninety-five (95) percent, to a minimum
depth of eight (8) inches (204 millimeters).

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 Pl equal to or greater than 11),
the design may include stabilization, over-excavation, or utilization of a geomembrane, as recommended
by the geotechnical engineer.

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 year design are 7.2E + 3 for a residential street,
3.3E+4 for a minor collector, 3.7E+5 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. Definition of the roadway classifications, for design purposes, are listed below:

(1)

2)

3

CY)

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 Tl is 5.0. A Residential road is considered to have
heavy traffic, and a T1 of 5.5, if minor amounts of thru-traffic use the road or bus traffic is encountered
due to an adjacent school. Category II mix designs shall be used on residential streets.

Minor Collector roadways are those that collect residential traffic or service limited commercial facilities:
Most sixty (60) foot, and some fifty-one (51) foot, right-of-way roads fit this classification. The normal
design TI is 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 T1 is 8.0. A Major Collector is assumed to have heavy traffic, and a
TI of 8.5, if there is substantial commercial 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 TI is 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 OF MIXTURES: The bituminous planmmix 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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Before starting work, the Contractor shall submit a proposed job-mix formula in writing, for use by the Engineer
in setting the job-mix formula to be used. The proposed job-mix formula shall be determined by a testing
laboratory under the direction and control of a Registered Professional Engineer, based on tests performed in
accordance with the "Marshall Method of Mix Design” as described in the Asphalt Institute Manual Series No. 2
(MS-2), Latest Edition. The number of compaction blows to be applied to the specimens will be based on the
appropriate traffic category. Traffic Category I will use a 75 blow design and will apply to all arterial streets and
wherever "heavy" traffic is expected. Traffic Category Il will use a 50 blow design and will apply to collector and
local streets. Voids determinations and effective asphalt contents will be determined and reported in accordance
with procedures described in this publication unless otherwise amended in the Special Provisions.

The job-mix formula shall be selected in accordance with the following procedures:

(a) Determine asphalt content required for 4 percent air voids, and

(b) Determine the average asphalt content for: (I) maximum density, (2) maximum stability, and (3) 4
percent air voids, and

(c) The lower of the asphait contents obtained for (a) or (b) will be used as the design asphalt content for the

job-mix formula.
The job-mix formula asphalt content shall satisfy all Marshall design criteria as shown in the following table:

MARSHALL DESIGN CRITERIA

I I

TRAFFIC CATEGORY* TRAFFIC INDEX (TD) = 7.0 TRAFFIC INDEX (TT) < 7.0

COMPACTION BLOWS EACH

END OF SPECIMEN 75 50
TEST PROPERTY Min. Max. Min. Max.
STABILITY, LB. 1800 - 1500 -—--
FLOW, 0.01 IN. § 14 8 16
PERCENT TOTAL AIR VOIDS 3 5 3 5
PERCENT VOIDS

FILLED WITH ASPHALT 65 75 65 78

MINIMUM VOIDS IN MINERAL See Table In Asphalt Institute MS-2 Manual

AGGREGATE - PERCENT

*Traffic Category I - Applies to arterials and major collectors. See roadway classification in Subsection 401.01.02.

Traffic Category I - Applies to minor collectors and residential streets. See roadway classification in Subsection 401.01.02.

The applicable Traffic Category will be designated in the Special Provisions for each project.
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In addition to the Marshall Design Criteria set forth herein, the job-mix formula shall also meet the following
tensile strength requirements for all traffic categories:

TEST PROPERTY TEST METHOD REQUIREMENTS
INDIRECT TENSILE STRENGTH AASHTO T283 65 p.s.i. minimum
(Unconditioned) (50 p.s.i. minimumn with AC-10

asphalt)

INDIRECT TENSILE STRENGTH AASHTO T283 70% minimum
(Retained Strength)

Should the job-mix formula fail to meet the tensile strength requirements, the Contractor shall add hydrated lime
(hereinafter referred to as mineral filler) to the plantmix bituminous aggregates as specified in Subsection
401.03.08. If the addition of mineral filler fails to achieve the minimum tensile strengths, the Contractor will be
required to change sources of material, and submit a new job-mix formula that will satisfy all design criteria.

The test report shall show the curves and data tabulations used to determine the following characteristics:

Unit weight per cubic foot

Percentage of air voids

Percent voids filled with asphalt

Marshall stability

Percent voids in mineral aggregate (VMA)

Marshall flow

Indirect tensile strength (Unconditioned and Retained strength)

NoUs N

Data tabulations shall include indications of the water absorption, aggregate bulk specific gravities for both
coarse (retained on No. 8 sieve} and fine (passing No. 8 sieve) aggregate, theoretical specific gravity of bituminous
mixture, absorbed asphalt, and effective asphalt content as determined in accordance with referenced Asphalt
Institute procedures. ASTM Test Method D 2041 will be used for determination of theoretical maximum specific
gravity of bituminous paving mixtures.

The test report shall give the recommended asphalt content and the values for:

Unit weight per cubic foot (bulk density)

Stability

Flow

Alr voids

Voids filled with asphalt

Voids in mineral aggregate (VMA)

Indirect tensile strength (Unconditioned and Retained strength)

NO MR G-
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The formula submitted shall propose definite single values for:

(A) The percentage of aggregate passing each specified sieve

(B} The percentage of bitumen to be added (to 0.1 percent) based on weight of totai mix
{C) The percentage of mineral filler to be added to the aggregate

(D) The temperature of the mixture leaving the mixer

(E) The temperature of the mixture in the hopper of the paving machine

The job-mix formula aggregate with the allowable tolerances herein shall conform to the requirements of Section
705 "Aggregates for Bituminous Courses, " for plantmix bituminous base aggregates, plantmix bituminous surface
aggregate, or plantmix bituminous open-graded aggregate, as the case may be.

The Engineer will determine a job-mix formula with single values for (A), (B), (C), (D) and (E) above and so
notify the Contractor in writing. This job-mix formula shall not be modified except with the written approval of
the Engineer. The mix furnished shall conform to this job-mix formula, within the following range of tolerances:

Agpregate passing the No. 4 and larger sieves . . .. . .. ... ... e +7%
Aggregate passing the No. 8 to 100 sjeves . . . . . .. ... . L. +4%
Aggregate passing the No. 200 sieve ® ... ... .. ... ... ... =+ 2%, but not to exceed upper limit of specification

BitMED COMWEIE -« v v v v o o e e e e e e e e e e e e e e +0.3%
Temperature leaving the mixer . . ... . ... .. ... . . ... ... + 20 degrees F. (11 degrees C.)
Temperature in hopper of paving machine . .. .. ... ... ... ... ....... + 20 degrees F. (11 degrees C.)

*Mineral filler is not considered as part of the aggregate.

Should there be a change in sources of materials, a new job-mix formula shall be established before the new
material is used. Check tests of properties of the plantmix bituminous materials shall be made on the first day of
production and as requesied by the Engineer during period of construction to confirm that all properties are in
compliance with Marshall Design Criteria and tensile strength requirements. Adjustments in gradation, mineral
filler content and asphalt content shall be made as necessary in order to meet design criteria.
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The temperature of the bituminous material just prior to mixing and of the completed mixture in the hauling
vehicie just prior to leaving the plant shall conform to the following table:

PLANTMIX BITUMINOUS MIXTURE WITH ASPHALT CEMENT

Grade Of Plantmix Bituminous
Asphalt Base of Surface Plantmix Bituminous
Cement Bituminous Material Mixtures Open-Graded Mixtures
Min. Max, Min. Max. Min. Max.
AC-40 275°F 350°F 255°F 350°F 245°F 275°F
135°C 177°C 124°C 177°C 118°C 135°C
AC-20, AC-30 265°F 330°F 245°F 325°F 245°F 275°F
129°C 166°C 118°C 163°C 118°C 135°C
AC-10 255°F 325°F 235°F 325°F
124°C 163°C 112°C 163°C
AC-20P 280°F 350°F 300°F 350°F 300°F 350°F
138°C 177°C 149°C 177°C 149°C 177°C

401.02.02 AGGREGATES: Aggregates shall meet the applicable requirements of Section 705, "Aggregates for
Bituminous Courses. "

401.02.03 COMMERCIAL MINERAL FILLER: Commercial mineral filler shall meet the requirements of
Subsection 705.03.04, "Commercial Mineral Filler."

401.02.04 BITUMINOUS MATERIALS: The bituminous material shall meet the applicable requirements of
Section 703, "Bituminous Materials.” Bituminous material may be conditionally accepted at the source.

Unless otherwise specified in the Special Provisions for Category I pavements, the grade of bituminous material
for dense-graded mixes shall be AC-30 asphalt cement. An AC-30, or AC-20P asphalt cement shall be used for
open-graded mixes as specified in Section 403.02.02. The grade may be changed one step by the Engineer.

Unless otherwise specified in the Special Provisions, for Category Il pavements the grade of bituminous material
for dense-graded mixes shall be AC-20 asphalt cement. The grade may be changed one step by the Engineer.

Certificates of Compliance for the asphalt, showing test values necessary for specification compliance, shall be
made available upon request by the Engineer.

401.02.05 FIELD COMPACTION AND MIX DESIGN CORRELATION: Type 2 coarse mix design annual
submittals only.

In an effort to establish the "point of refusal”, a maximum density of the field compaction must be obtained.
If it has been determined that the in-place air voids are less than six (6) percent or more than eight (8) percent, the
mix design bitumen content will be adjusted. This procedure will be required as a part of all new mix designs, and
any field adjustment so noted.
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The field compaction shall be as required in Section 401.03.11. The in-place air voids, as based on the
Maximum Theoretical Specific Gravity and ten (10) correlated nuclear tests or five (5) cores, shall then be
calculated. If the mean percent air voids is outside the limits noted above, the bitumen content shall be
mathematically increased or reduced and noted on the mix design submittal. If adjustment is made, then a new
control strip is required. Once the control strip meets the above requirements, it becomes the control strip for

subsequent mix placements.
Subsequent compaction testing lots shall be tested in accordance to Section 401.03.12. If the compaction cannot
be maintained between the above limits, 2 new control strip shall be implemented to re-establish the mean density

for testing.

CONSTRUCTION

401.03.01 BITUMINOUS MIXING PLANT: Sufficient storage space shall be provided for the aggregate, or
for each size aggregate when required. The storage yard shall be maintained neat and orderly and the stockpile,
or separate stockpiles when required, shall be readily accessible for sampling.

Plants used for the preparation of bituminous mixtures shall conform to all requirements under (A). In addition,
batch mixing plants shall conform to the requirements under (B) and drum drier plants shall conform to the

requirements under (C).

(A) Mixing plants shall be of sufficient capacity and coordinated to adequately handle the proposed bituminous
construction.

(1) Equipment for Preparation of Bituminous Material. Tanks for the storage of bituminous
material shall be equipped to heat and hold the material at the required temperatures. The heating
shall be accomplished by steam coils, electricity, or other approved means so that no flame shall
be in contact with the tank or contents, The circulating system for the bituminous material shall be
designed to assure proper and continuous circulation during the operating period. Provisions shall
be made for measuring and sampling storage tanks.

(2)  Drier. The plant shall include a drier or driers which continuously agitate the aggregate during the
heating and drying process.

(3) Thermometric Equipment. An armored thermometer of adequate range in temperature reading
shall be fixed in the bituminous feed line at a suitable location near the charging valve at the mixer
unit.

The plant shall also be equipped with either an approved dial-scale, mercury-actuated thermometer,

an electric pyrometer, or other approved thermometric instrument so placed at the discharge chute
of the drier as to register automatically or indicate the temperature of the heated aggregate.

The Engineer may require replacement of any thermometer by an approved temperature-recording
apparatus for better regulation of the temperature of aggregates.
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(4)

(3)

(6)

Smoke and Dust Control. The Contractor will be required to install satisfactory precipitation
devices, or use other methods which will meet local conditions, city and county regulations as set
forth by the Clark County Air Pollution Control Officer, and state laws pertinent to air pollution.

Truck Scales. Except as allowed in Subsection 401.04 .01, "Measurements,” bituminous mixture
shall be weighed on approved scales furnished by the Coniractor or on public scales at the
Contractor's expense. Such scales shall be platform scales and conform to the provisions of
Subsection 109.01, "Measurement of Quantities. "

Safety Requirements. Adequate and safe stairways to the mixer platform and sampling points shall
he provided and guarded ladders to other plant units shall be placed at all points where accessibility
to plant operations is required. Accessibility to the top of truck bodies shall be provided by a
platformn or other suitable device to enable the Engineer to obtain sampling and mixture temperature
data. A hoist or pulley system shail be provided to raise scale calibration equipment, sampling
equipment, and other similar equipment from the ground to the mixer platform and return. All
gates, pulleys, chains, sprockets, and other dangerous moving parts shall be thoroughly guarded
and protected. Ample and unobstructed passage shall be maintained at all times in and around the
truck loading area. This area shall be kept from drippings from the mixing platform.

(B) Requirements for Batching Plants

1)

(2)

(3)
“)

Plant Scales. Scales shall be accurate to 0.5 percent of the minimum load that may be required.
Poises shall be designed to be locked in any position to prevent unauthorized change of position.

Scales shall be as described in Subsection 109.01 "Measurement of Quantities.” In lieu of truck
scales, the Contractor may provide an approved automatic printer system which will print the
weights of the material delivered, provided the system is used in conjunction with an approved
automatic batching control system. Such weights shall be evidenced by a weight ticket for each
load.

The amount of filler material shall be determined by weighing on springless dial scales separate
from the plant weigh hopper or by some method that uniformly feeds the mixer within ten (10)
percent of the required amount.

Feeder for Drier. The plant shall be provided with accurate mechanical means for uniformily
feeding the aggregate into the drier so that uniform production and uniform temperature will be
obtained.

Screens. Plant screens capable of screening the aggregate to the specified sizes will be required.
Bins. The plant shall include storage bins of sufficient capacity to supply the mixer when it is
operating at full capacity. Bins shall be arranged to assure separate and adequate storage of

appropriate fractions of the mineral aggregates. Separate dry storage shall be provided for mineral
filler when used and the plant shall be equipped to feed such material into the mixer.
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Each bin shall be provided with overflow pipes, of such size and at such locations as to prevent
backing up of material into other compartments or bins. Each compartment shall be provided with
its individual outlet gate constructed so that when closed there shall be no leakage. The gates shall
cut off quickly and completely. Bins shal! be so constructed that samples representative of the
entire material in the bin can be readily obtained.

Weigh Box or Hopper. All materials shall be proportioned by weight. Aggregate scales shall be
either (1) a multiple beam scale, (2} a springless dial type scale, or (3) a fully automatic solid-state
digital strain gage transducer measuring device having a capacity exceeding 1-1\4 times the total
amount of materials to be weighed in one operation. Each scale gradation shall be approximately
1/1000 of the total capacity of the scale.

All scales used for proportioning materials shall be accuraie to within one (1) percent. They shall
be sealed and certified by the State Sealer of Weights and Measures. These certifications shall be
dated within the past twelve (12) months and shall be renewed whenever required by the Engineer.
In the event the plant is moved, a new certificate will be required.

All scales shall be of such size and so arranged that they may be read easily from the operator's
platform. They shall indicate the true net weight without the application of any factor. The dials
of scales shall not be less than twelve (12) inches (300 millimeters) in diameter and the figure
thereon, shall be clearly legible.

Weighing equipment shall be so insulated against the vibration or movement of other operating
equipment in the plant, that the error in weighing with the entire plant running will not exceed one
and one-half (1-1/2) percent for any batch.

Bituminous Control Unit. Satisfactory means, either by weighing or metering, shall be provided
to obtain the proper amount of bituminous materizl in the mix within the tolerance specified.
Means shall be provided for checking the quantity or rate of flow of bituminous material into the

mixer.

Bituminous Control. The equipment used to measure the bituminous material shail be accurate
to plus or minus 0.5 percent. The bituminous material bucket shall be a non-tilting type with a
loose sheet metal cover. The length of the discharge opening or spray bar shall be not less than
three-fourths the length of the mixer and it shall discharge directly into the mixer. The bituminous
material bucket, its discharge valve or valves, and spray bar shall be adequately heated. Steam
jackets, if used, shall be efficiently drained and all connections shall be so constructed that they will
not interfere with the efficient operation of the bituminous scales. The capacity of the bimminous
material bucket shall be at least fifteen (15) percent in excess of the weight of bituminous material
required in any batch. The plant shall have an adequately heated quick-acting, non-drip, charging
valve located directly over the bituminous material bucket.
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(8)

(9)

Bituminous material shall be measured by means of springless dial scales or metering devices.
Springless dial scales shall have a capacity of not more than one thousand (1,000} pounds (450
kilograms) in two (2) pound (1 kilogram) gradations.

The indicator dial shall have a capacity of at least fifteen (15) percent in excess of the quantity of
bituminous material used in a batch. The controls shall be constructed so that they may be locked
at any dial setting and will automatically reset to that reading after the addition of bituminous
material to each batch. The dial shall be in full view of the mixer operator. The flow of
bituminous material shall be automatically controlled so that it will begin when the dry mixing
period is over. All of the bituminous material required for one batch shall be discharged in not
more than fifteen (15) seconds after the flow has started. The size and spacing of the spray bar
openings shall provide a uniferm application of bituminous material the full length of the mixer.
The section of the bituminous line between the charging valve and the spray bar shall be provided
with a valve and outlet for checking the accuracy of the meter when a metering device is substituted
for a bituminous material bucket.

Mixer. The batch mixer shall be of a twin pugmill type, steam jacketed, or heated by other
approved means and capable of producing uniform mixtures within the specified tolerances. It shall
be equipped with a sufficient number of paddles or blades set in proper order and operated at such
speed as to produce a properly and uniformly mixed batch. At the beginning of the mixing
operation, the clearance between paddle tips and liner shall not exceed half the maximum aggregate
diameter for the specified job-mix. The clearance of the paddles or blades from all fixed and
moving parts shall not exceed one (1) inch (25 millimeters). Badly worn or defective paddles or
blades shall not be used in mixing operations.

Control of Mixing Time. The mixer shall be equipped with an accurate time lock to control the
operations of a complete mixing cycle. It shall lock the weigh box gate after the charging of the
mixer until the closing of the mixer gate at the completion of the cycle. It shall lock the mixer gates
throughout the dry and wet mixing perieds. The dry mixing period is defined as the interval of time
between the opening of the weigh box gate and the start of introduction of bittminous material.
The wet mixing period is the interval of time between the start of introduction of bimuminous

material and the opening of the mixer gate.

The mixer shall be equipped with a timing device which will indicate by a definite audible or visual
signal the expiration of the mixing period. The device shall measure the time of mixing within an
accuracy of two (2) seconds. A suitable automatic device for counting the number of completely
rnixed batches shall be provided and maintained in proper working condition.

When the aggregate and the bituminous material have been combined, the entire mass shall be

mixed in 2 approved mixer. The mixing shall continue until homogeneity and a uniform coating
are achieved. The output rate shall not exceed the manufacturer’s capacity rating.
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{C) Requirements for Dryer Drum Mixing Plants

(D

2

(3)

4)

(3)

©)

)

Aggregate Stockpiles. The first paragraph of Subsection 401.03.08, "Preparation of Aggregates,"
shall apply.

Aggregate Proportioning. The plant shall inciude a means for accurately proportioning each bin
size of aggregate prior to the drying operation.

The plant shall have a mechanical feeder mounted under each compartment bin. Each compartment
bin shall have an accurately controlled individual gate for volumetrically measuring the material
drawn from each compartment. The feeding orifice shall be rectangular with one dimension
adjustable by positive means. Indicators shall be provided for each gate to show the respective gate
opening in inches (millimeters).

A meter for determining the rate of each feeder, or a revolution counter, shall be provided.
Commercial filler material introduced into the mixer shall be drawn from storage bins by a
continuous mechanical feeder which will uniformly feed the mixer within ten (10) percent of the
required amount.

Weight Calibration of Aggregate. The plant shall include a means for calibration for each
aggregate feeder by weighing test samples.

Bituminous Metering Device. The bituminous material shall be introduced into the mixer through
a gallonage meter by a positive displacement metering device. This metering device shall be
equipped with a ready means of varying the bituminous material delivery rate.

Synchronization of Aggregate Feed and Bituminous Material Feed. Satisfactory means shall
be provided to afford a positive interlocking control between the flow of aggregate from each feeder
and the flow of bituminous material. The interlocking control shall indicate a visibie or audible
signal when the level of material in any one feeder approaches the strike off capacity of the feed
gate, or shut the plant down.

Mixer. The plant shall include a mixing device which will obtain homogeneity and a uniform
coating. The mixing output shall not exceed the manufacturer's capacity rating. The moisture
content of the bituminous mixture shall not exceed 3% at the discharge end of the dryer.

Surge Bins. The plant will be equipped with an approved surge bin at the discharge. This surge
bin will be in excess of twenty (20) tons (18 metric tons), and shall be equipped with an approved
surge batcher or other approved method satisfactory to the Engineer that will prevent segregation
of the bimiminous mixture as it is being discharged into the hauling vehicle.

401.03.02 HAULING EQUIPMENT: Trucks used for hauling bituminous mixtures shall have tight, clean,
smooth beds which have been thinly coated with a minimum amount of paraffin oil, lime solution, or other
approved material to prevent the mixture from adhering to the beds.
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401.03.03 PAVERS: Bitumincus pavers shall be self-contained, self-propelled units, provided with an activated
screed or strike-off assembly, heated if necessary, and capable of spreading the finishing courses of bituminous
plantmix material in lane widths applicable to the specified typical section and thicknesses shown on the plans.
Pavers used for shoulders and similar construction shall be capable of spreading and finishing courses of bituminous
plantmix material in widths shown on the plans.

The asphalt paver shall operate independently of the vehicle being unloaded and shall be capable of propelling
the vehicle being unloaded in a satisfactory manner and, if necessary, the load of the haul vehicle shall be timited
to that which will insure satisfactory spreading. While being unloaded, the haul vehicle shall be in contact with
the machine at all times and the brakes on the haul vehicle shall not be depended upon to maintain contact between
the vehicle and the machine.

Pavers shall be equipped with a receiving hopper having sufficient capacity for a uniform spreading operation.
The hopper shall be equipped with a distribution system to place the mixture uniformly in front of the screed.

The screed or strike-off assembly shall effectively produce a finished surface of the required evenness and
texture without tearing, shoving, or gouging the mixture.

Pavers shall be capable of placing the bituminous mixture to meet the surface tolerances specified under the
respective sections of bituminous pavement.

401.03.04 ROLLERS: Rollers shall be vibratory, steel-wheeled or pneumatic-tired type. They shall be in good
condition, capable of reversing without backlash, and operating at slow speeds to avoid displacement of the
bituminous mixture. The number, type, and weight of rollers shall be sufficient to compact the mixture to the
required density without detrimentally affecting the completed material as determined by the Engineer. Attention
is directed to Subsection 401.03.11, "Relling and Compaction."

Rollers for the test strip shall meet the following requirements:

a)  Breakdown rollers shall be either a three (3) wheeled steel roller or a two (2) axle tandem or a three (3)
axle tandem weighing not less than ten (10) tons.

b)  Except as hereinafter permitted, pneumatic-tired rollers shall consist of not less than nine (9) wheels
equipped with pneumatic tires of equal size and diameter mounted on two (2) axles attached to a rigid
frame equipped with a loading platform or body suitable for ballast loading; so that the total weight of the
roller can be varied to produce an operating weight per tire of between one thousand (1,000) and two
thousand (2,000) pounds (450 and 900 kilograms). The tires shall have treads satisfactory to the Engineer.
The tires on the rear axle shail be so spaced that the entire gap between adjacent tires on the front axle
will be covered by one (1) tread of the following tires. The tires shall be uniformly inflated so that the
air pressure in the several tires will not vary more than five (5) pounds per square inch (34 kPa). Inflation
pressure in pounds per square inch shall be the tire manufacturer’s recommendation. Minimurm tire size
shall be 7.50 x 15 inches, four (4) ply. The use of pneumatic-tired rollers with lesser number of wheels
and a greater maximum operating weight per tire than that specified herein will be permitted subject to
the following requirements:

1. The minimum width between the outer edge of the outside tires on a given axle shall be sixty (60)
inches (1.5 meters).

2. The weight of the roller and the tire pressure can be varied to produce a ground contact pressure
between fifty (50) and seventy (70) p.s.i. (345 and 483 kPa).

¢)  The finish roller shall be a two (2) axle tandem weighing not less than eight (8) tons (7.3 metric tons).
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401.03.05 WEATHER LIMITATIONS: The bituminous mixture shall not be placed upon any wet surface or

when the surface temperatures of the underlying course is less than specified in Table I. The temperature
requirements may be modified, but only when so directed by the Engineer.

TABLE I - BASE TEMPERATURES LIMITATIONS

Base Temperature

Mat Thickness Minimum)
°F °C
3 INCHES OR GREATER 40 4
GREATER THAN | INCH
BUT LESS THAN 2 INCHES 45 2
I INCH OR LESS 50 10

The open-graded plantmix surface shall be placed only when the pavement surface temperature is above sixty
(60) degrees F. (15.5 degrees C.).

401.03.06 PREPARATION OF EXISTING SURFACE: When the surface of the existing pavement or old base
is irregular, it shall be brought to a uniform grade and cross section as shown on the plans.

The subgrade to receive asphalt concrete or asphalt concrete base immediately prior to applying prime coat,
shall conform to the compaction and elevation tolerance specified for the material involved and shall be free of
loose or extranecus material.

If the plantmix bituminous surface is being constructed directly upon an existing hard-surfaced pavement, a tack
coat of grade CSS-1h or SS8-1h emulsified asphalt diluted 50/50 at an approximate rate of 0.05 to 0.10 gallon per
square yard (0.23 to 0.45 liters per square meter), shall be uniformly applied upon the existing pavement preceding
the placement of the asphalt concrete. The surface shall be free of water, foreign material, or dust when the tack
coat is applied. To minimize public inconvenience, no greater area shall be treated in any one day than is planned
to be covered by plantmix during the same day, unless otherwise authorized by the Engineer.

A similar tack coat shall be applied to the surface of any previous course placed longer than 24 hours, or if the
surface is such that a satisfactory bond cannot be obtained between it and a succeeding course, as determined by
the Engineer.

The contact surfaces of all cold pavement joints, curbs, gutters, manholes, and the like, shall be painted with
grade CSS-1h or $S-1h emulsified asphalt immediately before the new asphalt concrete is placed. Reference is
made to Section 405, "Tack Coat."

When specified in the contract, longitudinal and transverse joints and cracks shall be sealed by the application
of an approved joint sealing compound before spreading the mixture upon a Portland cement concrete surface.
Excess bituminous material shall be removed from joints and cracks prior to spreading the mixture.
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401.03.07 PREPARATION OF BITUMINOUS MATERIALS: The bituminous material shall be heated to the
specified temperature in a manner that will avoid local overheating and provide a continuous supply of the
bituminous material to the mixer at a uniform temperature at all times.

401.03.08 PREPARATION OF AGGREGATES: Aggregates proportioned prior to the heating and drying
process, shall be separated into at least two general sizes (1) that portion of the material having a minimum of 80%
passing No. 4 sieve, and (2) that portion of the material having a minimum of 80% retained on a No. 4 sieve. The
material shall be maintained within these limits with a uniformity of plus or minus 5%. Each portion of the
material shall be stored separately. When moving the aggregate from storage to compartment bins, any method
may be used which will not cause segregation, degradation, or combinations of aggregate which fail to meet the
specified gradation requirement. Plantmix operations shall not commence until sufficient aggregate material is
stockpiled to insure one day's rumn.

Aggregate proportioned immediately after the heating and drying process shall be screened into a minimum of
two fractions in the case minus ‘2" aggregate is used, and into a minimum of three fractions when larger sized
aggregate is used. The screened material shall be conveyed to separate compartments ready for proportioning and
mixing with bituminous material.

If the CONTRACTOR elects to introduce baghouse fines into the mix, the material shall be drawn from z
storage facility in which the material is kept in a uniform free flowing condition. The baghouse fines for delivery
to the plant shall be from a vane type metering device which is interlocked, (electrical driven feeders shall be
activated from the same circuit) to the flow of each aggregate feeder. The drive shaft on the baghouse fines vane
feeder shall be equipped with a revolution counter accurate to one tenth (1/10) of a revolution, and a means for
varying the rate.

In a continuous mix and/or dryer drum plant the baghouse fines shall be added at the asphalt feed line to insure
a uniform mix.

In batch plants the baghouse fines shall be added by the use of a separate bin.

The baghouse fines shall be introduced at a point as approved by the Engineer at a percentage determined by

the Engineer, not to exceed two (2) percent by dry weight of the aggregate.

Baghouse fines shall be considered as part of the aggregate, and not as a mineral filler.

If mineral filler is required to meet the tensile stfength requirements of the job-mix formula, it shall be added by
one of the following methods:

(a2) Cold Feed Method. Hydrated lime (hereinafier referred to as mineral filler) shall be added to all plantmix
bituminous aggregates at the rate of not less than one (1) percent nor more than two and one-half (2-1/2)
percent of the weight of the dry aggregate. The exact rate of application shall be as determined by the
job mix formula.

Mineral filler shall be drawn from a storage facility in which the mineral filler is agitated by air or other
means to keep it in a uniform free flowing condition. The mineral filler for delivery to the mixer shall
be from a vane type metering device which is interlocked, (electrical driven feeders shall be actuated from
the same circuit) to the flow of each aggregate feeder. The drive shaft on the mineral filler vane feeder
shall be equipped with a revolution counter reading to one tenth (1/10) of a revolution, and a means for
varying the rate.
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In continuous mix and/or drum dryer plants the mineral filler shall be added to the aggregate after the
aggregate is proportioned.

In batch plants the mineral filler shall be added to the aggregate prior to drying.
Regardless which type of plant is used the following methods shall be utilized:

Prior to the introduction of the mineral filler sufficient moisture shall be added by way of spray bars at
the aggregate bins to bring the aggregate to a moisture content where enough free surface moisture is
available to thoroughly wet the aggregate and wet the lime. This content shall be a minimum of four (4)
percent. The actual amount of moisture required will be determined by the ENGINEER. After the
addition of water and mineral filler the aggregate shall be mixed using a horizontal twin-shaft pugmill.
The mixing paddles shall be adjustable for angular position on the shaft to permit altering of the mixing
pattern or retarding the flow to assure that the aggregate is thoroughly coated with mineral filler. The
volume of material in the pugmill shall not extend above the vertical position of the blade tips. The
completed mixture shall be directly introduced into the hot plant. Stockpiling of the completed mixture
is strictly prohibited.

The moisture control valve shall be interlocked with the hot plant control room so the moisture control
valve is automatically turned off when the cold feed belts are shut off. The control valve shall also turn
on automatically when the cold feed belts are activated.

Marination Method. Hydrated lime (hereinafter referred to as mineral filler) shall be added to all
fractions of the plantmix bituminous aggregates. The coarse aggregates are to be wet cured with mineral
filler ar a rate of one (1) percent of the weight of dry aggregate. The fine aggregates are to be wet cured
with mineral filler at a minimum rate of two (2) percent of the weight of the dry aggregate. The
aggregates are to be marinated (wet cured) in the stockpiles for a minimum of forty-eight (48) hours.

The wet cured aggregate in the stockpile shall be used within forty-five (45) calendar days. Material
marinated in stockpile in excess of forty-five (45) calendar days shall not be used for the production of
plantmix bituminous aggregates unless otherwise approved by the Engineer.

Prior to the introduction of the mineral filler sufficient moisture shall be added te by way of spray bars
at the aggregate bins to bring the aggregates to a moisture content where enough free surface moisture is
available to thoroughly wet the aggregate and activate the lime. This content is recommended to be a
minimurmn of three (3) percent for coarse aggregates and six (6) percent for the fine aggregates. The actual
amount of moisture required will be determined by the ENGINEER. After the addition of water and
mineral filler the aggregate shall be mixed using a horizontal twin-shaft pugmill. The mixing paddles shall
be adjustable for angular position on the shaft to permit altering of the mixing pattern or retarding the flow
to assure that the aggregate is thorcughly coated with mineral filler. The volume of material in the
pugmill shall not extend above the vertical position of the blade tips.

Mineral filler shall be drawn from a storage facility in which the mineral filler is agitated by air or other
means to keep it in a uniform free flowing condition. The mineral filler for delivery to the mixer shali
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be from a vane iype metering device which is interlocked, (electrical driven feeders shall be actuated from
the same circuit) to the flow of each aggregate feeder. The drive shaft on the mineral filler vane feeder
shall be equipped with a revolution counter reading to one tenth (1/10) of a revolution, and a means for
varying the rate.

Slurry Method. Hydrated lime or slaked quicklime (hereinafter referred to as mineral fiiler) shall be
added to all plantrix bituminous aggregates in slurry form at a rate of not less than one (1) percent nor
more than two and one-half (2-1/2) percent of dry mineral filler based on the weight of the dry aggregate.
The exact rate of application shall be as determined by the job-mix formula.

A slurry containing one (1) part mineral filier and two {2) parts water by weight is recommended. The
actual amount of water required in the production of the slurry will be determined by the Engineer after
a visual inspection to assure that the aggregate is thoroughly and uniformly coated with the mineral filler.
The addition of moisture to the aggregate prior to mixing of the mineral filler and aggregate will not
normally be required.

The slurry shall be prepared in a central mixing tank provided with agitation for keeping the mineral filler
in suspension until applied to the aggregate. The slurry mixing tanks must be capable of producing
sufficient slurry for the hot mix asphalt manufacturing facility production rate, and shall produce a uniform
slurry consistency. The plant shall be equipped with suitable pumps and meters for introducing the
required amount of slurry to the aggregate. A suitable device shall be provided to the Engineer for
determining the weight of mineral filler per gallon of slurry.

If quicklime is used as the mineral filler, it shall be converted to hydrated lime by using one or more
slaking tanks. The slaking unit must be capable of complete slaking or hydration of the quicklime, and
shall be capable of providing agitation for mixing and keeping the mineral filler in suspension until use.

After the addition of the mineral filler slurry, the aggregate shall be mixed using a hosizontal twin-shaft
pugmill. The mixing paddles shall be adjustable for angular position of the shaft to permit altering of the
mixing pattern or retarding the flow to assure that the aggregate is thoroughly coated with mineral fiiler.
The volume of material in the pugmill shall not extend above the vertical position of the blade tips. The
completed mixture shall be directly introduced into the hot plant. Stockpiling of the completed mixture
is strictly prohibited.

401.03.09 MIXING: The permissible moisture content of the bituminous mixture just behind the paver shall not
exceed one and one-half (1-1/2) percent as determined by test method ASTM D 1461 or equivalent. Should the
aggregate contain excessive moisture when heated within the temperature limits, the Contractor will be required
to take satisfactory corrective action before resuming plantmix operations. When an approved dryer drum mixing
process is used, the moisture content of the bituminous mixture at discharge from the mixer shall not exceed three
(3) percent, and the resulting product at the discharge end of the drier shall be a homogenous mixture of uniformly
distributed and properly coated aggregates of unchanging appearance.

The drier aggregate shall be combined in the mixer in the amount of each fraction of aggregates required tc meet
the job-mix formula. The bituminous material shall be measured or gaged and introduced into the mixer in the
amount specified by the job-mix formula.
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Commercial filler material, when required, shall be added to the mixer separately and shall be thoroughly dry.
If the materials are mixed in a batching plant, the filler material shall be fed directly into the mixer as near the
center as possible.

The time of mixing a batch shall begin on the charging stroke of the weight hopper dumping mechanism and
shall end when discharge is started. Mixing shall continue until a homogenous mixture of uniformiy distributed
and properly coated aggregates of unchanging appearance is produced. In general, the time of mixiug shall not
be less than thirty (30) seconds, except that the time may be reduced when in the opinicn of the Engineer the sizes
of aggregates are uniformly distributed and all particles are thoroughly and uniformly coated with asphalt binder.
The output rate shall not exceed the manufacturer's capacity rating.

Should the mixture, at the plant or in place, show an excess or deficiency of bitumen, show injury or damage
due to burning or overheating, or show an improper combination of aggregates, due to the Contractor's failure to
conform to the specified requirements, it shall be rejected and if still in the truck shall be disposed of as required.
If an unsatisfactory mix, as referred to abave, has been placed, it shall be disposed of and replaced as directed.
No compensation will be allowed for rejected material.

401.03.10 SPREADING AND FINISHING: The mixture shall be laid upon an approved surface, and shall be
spread and struck off to the grade, and elevation established. Bituminous pavers shall be used to distribute the
mixture either over the entire width or over such partial width as may be practicable.

The forward rate of travel of the paving machine(s) shall be regulated to a speed dependent upon the capacity
of the mixing plant to furnish the mixture and the rate at which the rollers can obtain the required compaction. The
machine shall be operated so that material does not accumnulate and remain along the sides of the receiving hopper.

On areas where irreguiarities or unavoidable obstacles make the use of mechanical spreading and finishing
equipmeni impracticable, the mixture shall be spread, raked, and compacted by hand tools. For such areas, the
mixture shall be dumped, spread, and screeded to give the required compacted thickness, correct grade, and cross
section.

The Contractor may windrow plantmixed bituminous base or surface material in front of the spreading and
finishing machine, provided that the following conditions and requirements are strictly adhered to:

(a) The windrow is properly sized, thereby insuring the delivery of the correct amount of material to the
spreading and finishing machine at all times. i

(b) The bituminous mixture shall be transferred from the windrow to the spreading and finishing machine in
such a manner that the materials in the spreading machine will be a uniform mixmure. The base, upon
which the windrow was formed shall not be disturbed and there shall be no paving material remaining on
this base between the pickup device and the spreading and finishing machine.

(c) The temperature requirements for the material in the hopper of the spreading and finishing machine are
complied with. Plantmix bituminous mixture that does not meet the minimuin temperatures specified shail
not be incorporated in the work, but shall be waste in a manner satisfactory to the Engineer.

Should any course of bituminous mixture placed by utilizing a windrow be inferior, as determined by the
Engineer, to that placed by transferring the bituminous mixture directly from the hauling vehicle to the spreading
machine, the use of a windrow shall be discontinued.

The bituminous mixture spread through the paving machine during one day's operation shall come from a single
plant manufacturer. Intermixing from more than one source shall not be allowed.
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401.03.11 ROLLING AND COMPACTION: The initial or breakdown rolling shall consist of one complete
coverage of the bituminous mixture with a steel-wheeled roller. Initial rolling shall commence at the lower edge
and shall progress toward the highest portion of the roadbed. Under no circumstances shall the center be rolled
first. The initial or breakdown rolling shall be followed by rolling such that uniform density is obtained throughout
the depth of the layer of the material being compacted. At least two rollers, one steel-wheeled, the other
preumatic-tired, shall be used and the total number of rollers used shall be sufficient to obtain the required
compaction while the mixture is in a workable condition. The final rolling of the bituminous mixture shall be
performed with the same type of roller used for breakdown rolling. Rolling shall be performed in such a manner
that cracking, shoving, or displacement will be avoided. All rollers shall be in good condition, and the reversing
mechanism so maintained that the roller is capable of changing directions smoothly. The roller shall be kept in
continuous motion while rolling so that all parts of the pavement shall receive equal compression. The motion of
the roller shall be slow enough at all times to avoid displacement of the pavement. Any displacement occurring
as a result of reversing the direction of the roller, or from any other cause, shall be corrected immediately by the
use of rakes and fresh mixture when required. To prevent adhesion of the mixture to the roller, the wheels shall
be kept properly maintained. The use of diesel oil on pneumatic-tired rollers shall be kept to a minimum as
determined by the Engineer. Preferably water soluble oil or an asphalt release agent shail be used. The compaction
for Type 2 C control strips shali proceed untii the rate of change of in-place densities of subsequent compaction
tests is less than two-tenths (0.2) percent.

401.03.12 ACCEPTANCE SAMPLING AND TESTING OF BITUMINOUS MIXTURE: At the Contractor’s
expense, field thickness and density determinations of the bituminous mixture shall be made in lots, each lot
representing one day's placement. A lot shall be divided into five (5) equal sublots, and one (1) test shail be made
for each sublot. The location of the field tests may be chosen on a random basis using ASTM D3665 Section 4.3,
except that any random location given shall be set-back two (2) feet (0.6 meter) from a curb or three (3) feet (0.9
meter) from an edge, joint, or seam. A summary of the random number chart used and the lot description shall
be completed and approved by the Engineer prior to sampling and shall be included in the finished test resuits.

Determination of the field thickness of the compacted bituminous mixture, as required by the Engineer, shall

be accomplished by ASTM D 3549, "Standard Test Method for Thickness or Height of Compacted Bituminous
Paving Mixture Specimens”. .

Determination of the field density of the compacted bituminous mixture shall be accomplished by either of the

methods listed below. In case of dispute, the ASTM D 1188 test method, as modified shall govern.

1.) ASTM D 2950, "Density of Bituminous Concrete in Place by Nuclear Method.” When this method is
used, the nuclear device shall be first correlated with the density of core samples.

2) ASTM D 1188, "Bulk Specific Gravity of Compacted Bituminous Mixtures Using Paraffin-Coated
Specimens.” When this method is used, the procedure shall be modified to require the use of "Coated
Specimens” (Parafilm or Paraffin) only. The use of Bulk Specific Gravity determinations by SSD
(saturated surface dry) method are prohibited.

The use of ASTM D 2950, shall include correlation of test results to drilled cores. A minimum of one lot (one full
day’s production), and not less than five (5) sub-lots, shall be used for this correlation. Should any nuclear test
density in the first lot, differ from it’s corresponding drilled core density by more than three (3.00) percent relative
compaction, a second lot shall be correlated and the average of all sub-lots in the first and second lots, but not less
than ten (10) sub-lots, shall be used for the correlation. The four (4) inch (100 millimeter) cores are to transferred
to the Engineer along with the random number generator listing station/offset locations.
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The theoretical maximum density of the bituminous mixture shall be determined by taking random samples of
the mixture delivered to the job site and testing in accordance with ASTM D 2041, "Theoretical Maximum Specific
Gravity of Bituminous Paving Mixtures.” At least two theoretical maximum density determinations shall be made
for each day's production of bituminous mixture used in the work, unless the day's production is less than 500 tons
(454 metric tons), then only one theoretical maximum density determination is required.

As a quality control measure, the Contractor shall, at his expense, make periodic checks of the field density of
the compacted bituminous mixture at any time during paving operations. The testing performed by the Contractor
may be used by the Engineer in part or in whole as the basis of acceptance in addition to the Quality Assurance
testing to be done by the Engineer.

The pavement thickness acceptance criteria are as listed below (unit costs to be updated January 2002):

(1)
)
(3)

4

If the average of all measurements meets or exceeds the design thickness, with no core more than

ten (10) percent less than the design thickness, the placement is acceptable.

If there is only an isolated thin area, the limits of the area should be identified to determine if a

construction resolution is necessary. _

If the core results indicate a consistently thin section, with no core more than fifteen (15) percent

less than the design thickness and with the approval of the Engineer, the contractor has the option

of proposing a construction resolution or contributing an amount equivalent to the reduction in the
asset value. Calculation of the lost asset value is accomplished with the following steps:

(a) Determine the anmual numbers of 18-kip equivalent single axle loads (ESAL), based upon the
design traffic index (TI), a 20-vear design life and an assumed traffic growth rate.

(b) Calculate the composite structural number of the designed road section (i.e., the AC and
aggregate base sections).

(¢) Using the average AC thickness, calculate the structural number of the constructed road
section.

{d) Determine the ESAL value that correlates with the reduced structural number.

(e) Based upon the annual ESAL counts, determine the corresponding design life of the reduced
sectiomn.

(f) Using a three (3) percent inflation factor and the unit cost of the AC (on a $/square yard basis)
determine the equivalent uniform annual cost (EUAC) of each section.

(g) Multiply the reduction in design life by the EUAC to determine the reduced value of the
pavement, on a unit cost basis.

(h) Multiply the unit cost by the pavement area.

{i) Asan alternative, use the following unit cost values for the four (4) road classifications (dollars
per square yard per inch deviation from design thickness): Residential=$6.97, Minor
Collector =$7.10, Major Collector=$6.14, and Arterial $7.20.

If the core results yield an average thickness greater than the design thickness, but are alternately

very high and very low {more than ten (10} percent out), the engineer may reject the placement.

The pavement density acceptance criteria for production placements are as listed below (unit costs to be updated

January 2002):

(1)

The average density for Residential roadway pavement must be 92% +20% (90.0%-94.0%), with
no single density deviating more than four {4) percentage points (all measurernents between 88 %-
96%). If the average is between 2.0%-4.0% out (88%-90.0% or 94.0%-96%), with no density
more than 5.0% out (all measurements between 87 %-97%), the contractor has the option of
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contributing the lost asset value of $1.22 per square yard per percentage point deviation from the
acceptance range.

(2)  The average density for Minor Collector roadway pavement must be 93.0% +20% (91.0%-95.0%),
with no single density deviating more than four (4) percentage points (all measurements between
89%-97%). If the average is between 2.0%-4.0% out (89%-91.0% or 95 %-97%), with no density
more than 5.0% out (all measurements between 88%-98%), the contractor has the option of
contributing the lost asset value of $1.22 per square yard per percentage point deviation from the
acceptance range.

(3) The average density for Major Collector roadway pavement mustbe 93.0% +15% (91.5%-94.5%),
with no single density deviating more than four (4) percentage points (all measurements between
89%-97%). If the average is between 1.5%-4.0% out (89%-91.5% or 94.5%-97%), with no
density more than 5.0% out (all measurements between 88 %-98 %), the contractor has the option
of contributing the lost asset value of $0.81 per square vard per percentage point deviation from
the acceptance range.

(4) The average density for Arterial roadway pavement must be 93.0% +15% (91.5%-94.5%), with
no single density deviating more than four (4) percentage points {all measurements between 89 %-
97%). If the average is between 1.5%-4.0% out (89%-91.5% or 94.5%-97%), with no density
more than 5.0 % out (all measurements between 88 %-98%), the contractor has the option of
contributing the lost asset value of $0.81 per square yard per percentage point deviation from the
acceptance range.

(5) Or as may otherwise be specified in the project plans or contract documents.

401.03.13 MAINTAINING TRAFFIC: Traffic shall not be allowed on newly placed pavement for at least 24
hours or until the bituminous paving mix in-place temperatures has dropped below 104°F (60°C).
Exceptions shall be made at the discretion of the Engineer. Artificial means to reduce the pavement temperature

may be used as approved by the Engineer.

401.03.14 JOINTS: Placing of the bituminous paving shall be as continuous as possible. Roilers shall not pass
over the unprotected end of the freshly laid mixture unless authorized by the Engineer. Transverse joints shall be
conformed by cutting back on the previous run to expose the full depth of the course. A brush coat of asphalt
emulsion shail be used on contact surface of transverse joints just before additional mixture is placed against the
previously rolied material.

Longitudinal joints shail be spaced in such a manner that joints in succeeding courses will be at least six (6)
inches (150 millimeters) horizontally from joints in any preceding course. Lanes will be evened up each day to
eliminate cold longitudinal joints insofar as practicable.

Transverse joints shall be spaced in such a manner that joints in succeeding courses will be 2 minimum of five
(5) feet (1.5 meters) horizontally from joints in any adjacent course. Lanes shall be evened up each day to
eliminate cold transverse joints insofar as practicable.

Attention is directed to Subsection 401.03.10, "Spreading and Finishing."

401.03.15 SURFACE TOLERANCES: Surface tolerances will be specified under the respective sections of
bituminous pavement.
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401.03.16 SURFACING MISCELLANEOUS AREAS: Surfacing of road approaches and connections, street
intersection areas, frontage roads, island areas, sidewalks, dikes, curbs, gutters, gutter flares, ditches, downdrains,
spillways, aprons at the ends of drainage structures, and other designated areas outside the travelled way shall
conform to the provisions specified in these specifications.

The combined aggregate grading for biturninous mixtures placed on miscellaneous areas shall conform to that
specified for the bituminous mixture placed on the travelled way, except the aggregates used in the construction
of island areas and dikes shall be constructed of aggregate conforming to the requirements of Plantmix Surface
Aggregate, Type 3. The amount of bituminous material used in the bituminous mixture placed in dikes, gutters,
gutter flares, downdrains, spillways, aprons at the end of drainage structures, and other designated areas outside
the travelled ways shall be increased pot less than one (1) percent by weight of the aggregate over the amount of
bituminous material used in the bituminous mixture placed on the travelled way. Submittal of a revised job-mix
formuia will not be necessary.

The bituminous mixture placed in island areas, sidewalks, dikes, gutters, gutter flares, ditches, downdrains,
spillways, aprons at the end of drainage structures, and other designated areas outside the travelled way may be
spread in one layer. The material shall be compacted to the required lines, grades, cross section, and density.

Dikes shall be shaped and compacted with an extrusion machine or other equipment capable of shaping and
compacting the material to the required correct grade and cross section.

METHOD OF MEASUREMENT

401.04.01 MEASUREMENT: The quantity of bituminous plantmix tc be measured for payment shall be the
number of tons used in the accepted work, and will be determined by weighing the completed mixture of aggregate,
mineral filler if required, and bituminous material.

The quantity of shoulder dikes constructed of biturninous plantmix 1o be measured for payment shall be the
number of linear feet (meters) and will be determined from measurement taken along the top of the completed dikes
to the nearest one {1) foot (meter) length. :

All measurements will be made in accordance with Subsection 109.01, "Measurement of Quantity.” Batch
weights will not be permitted as a method of measurement unless the alternate provisions of Subsection
401.03.01(b)1, "Plant Scales," are met, in which case the cumulative weight of all the acceptable batches will be
used for payment.

Due to possible variations in the specific gravity and voids of the payment, the tonnage used may vary from the
proposal quantities and no adjustment in contract unit price will be made because of such variation.

BASIS OF PAYMENT
401.05.01 PAYMENT: All accepted work and materials measured as prescribed above will be paid for as
provided in the representative sections for each type specified.

Full compensation for furnishing and applying bituminous material or asphaltic emulsion as provided for in
Subsection 401.03.06, "Preparation of Existing Surface" including "Tack Ceat" and 401.03.14, "Joints™ shall be
considered as included in the contract price paid for the principal items involved and no further compensation will
be allowed.

When bituminous plantmix, Type III, is used in the construction of island areas, or dikes, and there is no
separate payment for said mixture, this bituminous plantmix shall be included in the payment for plantmix
bituminous surface of the major type shown in the list of bid items and the proposal.
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SECTION 402

PLANTMIX BITUMINOUS SURFACE

DESCRIPTION

402.01.01 GENERAL: This work shall consist of constructing one or more courses of bituminous pavement on
a prepared base in accordance with these specifications, and in conformity with the lines, grades, thickness, and
typical cross sections shown on the plans or established by the Engineer. The prepared base shall be prime coated
or tack coated as specified in Section 405 and 406 prior to the placement of any plantmix bituminous surface. The
cured prime coat shall have no raw asphalt exposed and shall be cleaned of all loose material.

The requirements of Section 401, "Plantmix Bituminous Pavements - General” shall be applicable to this work,

except as hereinafter specified.

MATERIAL

402.02.01 GENERAL: The material shall conform to the requirements as specified in Subsections 401.02.01
through 401.02.04, inclusive, of Section 401, "Plantmix Bituminous Pavements - General."

CONSTRUCTION

462.03.01 GENERAL: The construction requirernents shall conform to the requirements as specified in
Subsections 401.03.01 through 401.03.15, inciusive, of Section 401, "Plantmix Bituminous Pavements - General, "

with the exception contained in the following two subsections,

402.03.02 SPREADING AND FINISHING: Unless otherwise specified, bituminous plantmix surface shall be
placed in courses not exceeding four (4) inches (100 millimeters) in compacted thickness. When more than one
course is placed, the courses shall be of approximately equal thickness.

Bituminous plantmix surface to be placed on shoulders and other areas of the travelled way having a width of
eight (8) feet (2.4 meters) or more, shall be spread as specified in Subsection 401.03.10, "Spreading and
Finishing." When the areas are less than eight (8) feet (2.4 meters) in width the material may be deposited and
spread in one or more layers by other mechanical means that will provide a uniform smoothness and texture.
Stockpiling bituminous mixture on contignous pavement that might be stained thereby will not be permitted.

402.03.03 SURFACE TOLERANCES:

402.03.03.01: The completed surfacing shall be thoroughly compacted, smooth, and free from ruts, humps,
depressions, or irregularities. When a straightedge ten (10) feet (3 meters) long is laid on the finished surface and
parallel with the centerline of the highway, the surface shall not vary more than one quarter inch (6 millimeters)
from the lower edge of the straightedge.

The transverse slope of the finished surface shall be uniform to a degree such that no depressions greater than
one quarter inch (6 millimeters) are present when tested with a straightedge ten (10) feet (3 meters) long laid in a
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Samples will not exceed five hundred (500) pounds (200 kilograms) for each separate grading.

Before beginning concrete work, the Contractor shall submit in writing to the Engineer the proposed concrete
mix design giving the cement factor in sacks per cubic yard (cubic meter) indicating the proportions of cement,
water, admixtures and the gradation of the primary aggregate nominal sizes which he proposes to furnish. When
the primary coarse aggregate is separated into two sizes, the gradation shall consist of the gradation for each
individual size, and the proposed proportions of each individual size, combined mathematically with the fine
aggregate to indicate one proposed gradation. Such gradation shall meet the grading requirements shown in the
following table. (Not applicable to light-weight concrete). If the Contractor proposes to use an admixture other
than an air-entraining agent, he shall state its complete brand name and the quantity proposed to be used per sack
of cement.

GRADING LIMITS OF COMBINED AGGREGATES

Sieve Size Percent Passing
1%" Maximum 3" Maximum
2 100 -
1-1/2 87-100 -
1 65-90 100
3/4 48-82 80-100
3/8 39-58 46-70
4 30-45 34-50
8 23-38 24-42
16 15-33 17-34
30 8-24 10-25
50 4-13 5-15
100 1-5 2-7
200 0-3 0-3

Portland cement concrete shall be proportioned using the aggregates tested such that the compressive strength
requirements in Table 1 of this subsection will be satisfied. The Contractor shall give the Engineer advance notice
in writing when any changes are to be made in the batch proportions.

Batches of concrete shall not vary more than +three (3) pounds per cubic foot (48 kilograms per cubic meter)
in unit weight from design mix. The cement factor of any individual batch placed in the work shall not be more
than 0.15 sack per cubic yard less, nor more than 0.25 sack per cubic yard (8.4 kilograms per cubic meter less or
14.0 kilograms per cubic meter more) greater than the designated factor (sacks of cement per cubic yard)
(kilograms of cement per cubic.meter). The weights used may be varied as necessary to comply with the above
tolerances in cement factor and unit weight.

501.03.05 PROPORTIONING METHODS: Except as hereinafter noted, aggregate bins shall conform to either
(a) or (b) as follows:

(a) Each specified size of aggregates shall be stored in a separate bin. Except as hereinafter specified, each

bin shall be provided with an individual outlet gate, designed ard constructed to prevent leakage when
closed. The gates shall cut off quickly and completely.
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(b) Each size aggregate shall be weighed individually in a single bin, providing there is a satisfactory method
employed to eliminate any excess material resulting from over-charging of the bin before the materiat
reaches the surge hopper.

(a) and (b) above will not be required when batching for culvert headwalls, manhoeles, small boxes, sidewalks,
etc., and the total quantity of concrete called for on the project does not exceed 300 cubic yards (229 cubic meters).

All aggregates for use In Portland cement concrete shall be proportioned by weight, with the exception that
aggregates for culvert headwalls, short pieces of curb and gutter, or small sections of sidewalk and related minor
work may be proportioned either by weight or volume as the Contractor may elect. Measuring boxes of known
capacity shall be furnished and used to measure each size of aggregate proportioned by volume.

Batches requiring fractional sacks of cement will not be permitted, unless the Contractor elects to weigh the
cement in each batch.

Bulk cement shall be weighed separately when the batch is one (1) cubic yard (cubic meter) or more. The scale
and weigh hopper for the cement shall be separate and cement hopper shall be interlocked against opening before
the full amount of cement is in the hopper, against closing before the contents of the hopper are entirely discharged
and the scales are back in balance, and against opening when the amount of cement in the hopper is underweight
by more than one (1) percent of the amount specified. An interlock system will not be required on projects having
less than three hundred (300) cubic yards (229 cubic meters) in the bid schedule.

Scales utilized in the propertioning device may be of the springless dial type or of the multiple beam type.

If of the dial type, the dial shall be of such size and so arranged that it may be read easily from the operating
platform.

If of the multiple beam type, the scales shall be provided with an indicator operated by the main beam which
will give positive visible evidence of over or under weight. The indicator shall be so designed that it will operate
during the addition of the last four hundred (400) pounds (180 kilograms) of any weighing. The over travel of the
indicator hand shall be at least one-third of the loading travel. The indicator shall be enclosed against moisture and
dust.

Weighing equipment shall be insulated against vibration or movement of other operating equipment in the plant.
‘When the entire plant is running, the scale reading and cuteff shall not vary from the weight designated by more
than one (1) percent for cement and one and one-half (1-1/2) percent for any size aggregate, nor one and one-half
(1-1/2) percent for the total aggregate in any batch.

Scales shall be approved with a certificate of inspection as required by Subsection 109.01, "Measurement of
Quantities."

Should separate supplies of aggregate and material of the same size group, but of different moisture content or
specific gravity be available at the proportioning plant, withdrawals shall be made from one supply exclusively and
the material therein completely exhausted before starting upon another.

Stockpiled aggregates shall be in a saturated surface dry condition just prior to batching. The moisture content
of the aggregate shall be such that no visible separation of moisture and aggregate will take place during
transportation from the proportioning plant to the point of mixing. Aggregate containing excess moisture shall be
stockpiled prior to use until sufficiently dried to meet the above requirements.

Batches with cement in contact with damp aggregates shall be mixed within thirty (30) minutes after being
proportioned. Batch trucks hauling more than one (1) batch of cement and aggregate shall be so constructed that
materials do not flow from one compartment to another during haul or discharge.
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Coarse and fine aggregate shall be handled and measured separately. Each bag of cement shall contain
ninety-four (94) pounds (42.5 kilograms) net and shall be emptied directly into the charging skip of the mixer.
Water shall be measured either by volume or by weight.

The equipment for measuring and supplying the water to the mixer shall be so constructed and arranged that
the amount of water added to the mixture can be measured in one operation into the mixing drum without dribbling.
The equipment shall be so designed that water from the source of supply cannot enter the measuring tank while the
water is being discharged from the measuring tank into the mixer. Tanks or other equipment for measuring and
discharging water into the mixer shall be sufficiently accurate that the amount of water delivered to the mixer for
any batch shall not vary more than one (1) percent from the required quantity of water for any position of the mixer
with respect to a level plane. The tanks or other equipment shail be so arranged as to permit the checking of the
amount of water delivered by discharging into measured containers.

501.03.06 MACHINE MIXING: Concrete manufactured by any procedure which results in any unmixed lumps
of cement in the mixed product shall be rejected.
The Engineer shall be provided with a legible ticket with each load of concrete delivered to the contract which

shall contain the following information:

Name of Vendor
Name of Conrractor
Number of Cubic Yards in the Load
Acmal Weights of Cement and of each Size of Aggregate
Amount of Water Added at the Plant
Amount of Water in the Aggregate
Brand and Type of Cement
Brand and Amount of Admixture
Time and Date of Batching

When mix proportions have been designated for a project and are identified by number, the Engineer may waive
the foregoing and accept a legible ticket which shall contain the following information:

Name of Vendor
Name of Contractor
Number of Cubic Yards in the Load
Mix Designation Number
Amount of Water Added at the Plant (including Water in Aggregates)
Time and Date of Batching

Space shall be provided on the ticket so the amount of water added on the job may be indicated.
(a) General. All concrete shall be mixed in mechanical mixers, except that when permitted by the Engineer,
batches not exceeding one-third (1/3) cubic yard (1/3 cubic meter) may be mixed by hand methods in

accordance with the provisions of Subsection 501.03.07, "Hand Mixing." Mixers shall have legibie
permanently attached plates showing manufacturer's rated capacity, mixing speeds, and serial number.
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SECTION 502

CONCRETE STRUCTURES

DESCRIPTION

502.01.01 GENERAL: This work shall consist of furnishing and placing Portland cement concrete in bridges,
culverts, headwalls, retaining walls, barrier rail, and ail other types of concrete structures. The concrete structures
shall be constructed to the lines and grades given by the Engineer and in accordance with the design shown on the
plans; the concrete shall be of the class or classes of concrete designated in the proposal on the plans and shall
conform to the requirements of Section 501, "Portland Cement Concrete.” Unless otherwise specified.

MATERIALS

502.02.01 GENERAL: The materials used shall be those prescribed for the several items which constitute the
finished work and shall conform to the requirements for such materials in the following sections:

Portland Cement CONCIEIE . . . . . . . . ot e e e e Section 501

Concrete Curing Materials and Admixtares .. .. ... ... L Section 702

Joint Materials . . . . L e e e e Section 707

REINfOrcemEent . . . e e e e e e Section 713

Miscellaneous Metals . . . . . . L e e e Section 712

Elastomeric Bearing Pads . . . . . . . e Section 725
CONSTRUCTION

502.03.01 DEPTH OF FOOTINGS: The elevation of the bottoms of footings as shown on the plans, shall be
considered as approximate only and the Engineer may order, in writing, such changes in dimensions or elevations
of footings as may be necessary to secure a satisfactory foundation.

502.03.02 FORMS: All forms shall be built mortar tight and of sufficient rigidity to prevent distortion due to the
pressure of the concrete and other loads incidental to the construction operations. Forms previously used shall be
thoroughly cleaned of ali dirt, mortar, and foreign matter before being reused. Before concrete is placed in forms,
all inside surfaces of the forms shall be thoroughly coated with an approved coating or form oil. Coating or form
oil shall leave no film on the surface of the form that can be absorbed by the concrete. When required by the
Engineer and immediately before placing concrete, the forms shall be thoroughly wetted with water.

When requested by the Engineer, the Contractor shall submit detailed plans of form work for examination by
the Engineer. If such plans are not satisfactory to the Engineer, the Contractor shall make such changes as may
be required, but it is understood that the Engineer's concurrence in the use of the plans as submitted or corrected
shall in no way relieve the Contractor of responsibility in obtaining satisfactory results,
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The forms shall be substantial and unyielding and shall be so designed that the finished concrete will conform
to the proper dimensions and contours. The design of the forms shall take into account the effect of vibration on
the concrete as it is placed.

Forms shall be filleted at all exposed corners unless corners are rounded as hereinafter provided. Triangular
molding used for fillets shall have two (2) equal sides. In general, the width of the equal sides of moldings shall
be three-fourths (3/4) inch (2 centimeters). For massive work, such as heavy pier copings and columms, the width
shall be one and one-half (1-1/2) to two (2) inches (4 to 5 centimeters). Top edges of walls may be filleted or
rounded as hereinafter provided for curbs. Top edges of curbs and slabs shall be rounded with an edging tool to
a radius of one-half (1/2) to three-fourths (3/4) inch (1.25 to 2 centimeters).

When concrete is placed in excavation, forms shall be provided for all vertical surfaces unless otherwise
permitted by the Engineer. On thin walls, such as abutments, wing walls, and retaining walls, the forms on one
face may be built up as the concrete is poured, but only to such elevation as will permit proper placing and
thorough spading, and in no case greater than the height which can be placed in cne day's run. Ports shall be
provided in high, thin walls to permit thorough cleaning before placing concrete.

If the forms develop any defects, such as bulging or sagging, after the concrete has been placed, that portion
of the work shall be corrected in a manner satisfactory to the Engineer, without additional compensation to the
Contractor.

During the erection and after the completion of the forms, they shall be protected in such a manner as to
preclude shrinkage, warping, curling, and distortion. Form lumber used a second time shall be free from bulge
or warp and shal! be thoroughly cleaned.

Forms for concrete over or in the vicinity of operating railroads shall be so constructed and placed that standard
clearances demanded by the railrocad company will be maintained at all times.

The falsework and forms supporting the bottom slab of the superstructure of box girder structures shall remain
in place until the curing period of the deck of the superstructure has expired. Unless otherwise permitted by the
Engineer, forms for the webs of box girders shall be removed before the deck slab is poured. All interior forms
in box girders, except those permitted to remain in place, shall be completely removed and the inside of the box
girder cleared of all loose material and swept clean.

Side forms for beams, girders, columns, railing, or other members of the structure wherein the forms do not
resist dead load bending may be removed as specified in Subsection 502.03.12(c).

The side forms are arch rings, columns and piers shall be removed before the members of the structure which
they support are poured or placed, so that the quality of the concrete may be inspected. All such side forms shall
be so constructed that they may be removed without disturbing other forms which resist direct load or bending
stresses.

The condition of the forms will have a direct bearing upon the amount of finishing required.

Full pieces of forms shall be used and shall extend from the bottom to the top of the wall or post.

Curved surfaces shall be formed to provide a smooth surface without visible breaks.

The forms shall be so constructed that portions, where finishing is required, may be removed without disturbing
portions of forms to remain.

Forms shall be of sufficient strength to carry the dead weight of the concrete as a liquid without a deflection in
excess of L/270, and if such deflection occurs, it shall be sufficient cause for rejection of the work.

Forms for girders and slabs shall be cambered in such amoumnts as may be required by the Engineer.

Approved form clamps or bolts shall be used to fasten forms. The use of ties consisting of twisted wire loops
te hold forms in position during the placing of concrete will not be permitted.
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Concrete in columns shall be placed in one continuous operation, unless otherwise specified. The concrete
shall be allowed to set at least twelve (12) hours before the succeeding pour is started.

Before pouring concrete for superstructure, the forms on base of columns shall be exposed sufficiently to
determine the character of the concrete in the columns.

502.03.09 CONCRETE DEPOSITED UNDER WATER: If conditions render it impossible or inadvisable, in
the opinion of the Engineer, to dewater excavation before placing concrete, the Contractor shall deposit under
water, by means of a tremie or underwater bottem dump bucket, a seal course of concrete of sufficient thickness
to thoroughly seal the cofferdam. The concrete shall be carefully placed in a compact mass and shall not be
disturbed after being deposited. Still water shall be maintained at the point of deposit.

The use of an aluminum tremie for placing concrete is prohibited.

A tremie shall consist of a watertight tube having a diameter of not less than ten (10) inches (25 centimeters)
with a hopper at the top. The tube shall be equipped with a device that will prevent water from entering the mbe
while charging the tube with concrete. The tremie shall be supported so as to permit free movement of the
discharge end over the entire top surface of the work and to permit rapid lowering when necessary to retard or stop
the flow of concrete. The tremie shall be filled by a method that will prevent washing of the concrete. The
discharge end shall be completely submerged in concrete at all times and the tremie tube shall contain sufficient
concrete to prevent any water entry. When a batch is dumped into the hopper, the flow of concrete shall be
induced by slightly raising the discharge end, always keeping it in the deposited concrete. The flow shall be
continuous unti] the work is completed and the resulting concrete seal shall be monolithic and homogeneous.

The underwater bucket shall have an open top and the bottom doors shall open freely and outward when tripped.
The bucket shall be completely filled and slowly lowered to avoid backwash and shall not be dumped until it rests
on the surface upon which the concrete is to be depasited. After discharge, the bucket shall be raised slowly until
well above the concrete.

Concrete deposited in water shall be in accordance with Section 501 with ten (10) percent extra cement added.
The exact thickness of the seal will depend upon the hydrostatic head, bond and spacing of piles, size of cofferdam,
and other related factors, but in no case shall the seal be less than two (2) feet (60 centimeters) in thickness, unless
otherwise shown on the plans. Before dewatering, the concrete in the seal shall be allowed to cure for not less than
five (5) days after placing.

If a seal which is to withstand hydrostatic pressure is placed in water having a temperature below forty-five (45)
degrees F. (7 degrees C.), the curing time before dewatering shall be increased. Periods of time during which the
temperature of the water has been continuously below thirty-eight (38) degrees F. (3 degrees C.) shall not be
considered as curing time. After sufficient time has elapsed to insure adequate strength in the concrete seal, the
cofferdam shall be dewatered and the top of the concrete cleaned of all scum, laitance, and sediment. Before fresh
concrete is deposited, local high spots shall be removed as necessary to provide proper clearance for reinforcing

steel.

502.03.10 CONSTRUCTION JOINTS: Construction joints shall be made only where located on the plans or
shown in the pouring schedule, unless otherwise approved by the Engineer.

Construction joints where the placing of concrete is delayed until the concrete has taken its initial set and for
which no expansion is provided, shall be planned in advance and shali be subject to approval by the Engineer. The
placing of concrete shall be continnous from joint to joint. These joints shall be perpendicular to the principal lines
of stress and, in general, located at points of minimum shear. Only joints shown on the plans will
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be permitted in a cantilevered member. Horizontal joints at piers and abutments, except where specified, shall be
avoided, and when used shall not be located within two (2) feet (60 centimeters) of the normal water level.

Unless otherwise specified, construction joints shall be struck off but not troweled.

When making a horizontal construction joint, care shall be taken to have the concrete as dry as possible, and
any excess water or creamy material shall be drawn off before the concrete sets. On all exposed surfaces, the line
of the proposed joint shall be made straight by placing a temporary straightedge on the inside of the form and
pouring the concrete so that it will set flush with the edge as provided.

To avoid visible joints as far as possible upon exposed faces, the top surfaces of the concrete adjacent to the
forms shall be smoothed with a trowel. Where a "feather edge"” might be produced at a construction joint, as in
the slope top surface of a wing wall, an insert form block shall be used to produce a blocked out portion in the
proceeding layer which shall produce an edge thickness of not less than six (6) inches (15 centimeters) in the
succeeding layer.

When the work is unexpectedly interrupted by breakdowns, storm, or other causes, and the concrete as placed
would produce an improper construction joint, the Contractor shall either rearrange the freshly deposited concrete,
or continue by hand mixing, if necessary, until a suitable arrangement is made for a construction joint. When such
a joint occurs at a section on which there is shearing stress, he shall provide adequate mechanical bond across the
joint by inserting reinforcing steel, or by some other means satisfactory to the Engineer, which will prevent a plane
of weakness.

In resuming work, the surface of the concrete previously placed shall be thoroughly cleaned of dirt, scum,
laitance, or other soft or porous materials by one of the following methods:

(a) Concrete surface of fresh concrete (not more than eight (8) hours after placement) shall be cleaned with
air and water jets in such a manner that the surface is thoroughly cleaned and the aggregate is not

loosened.

(b} Hardened concrete surface {more than eight (8) hours afier placement) shall be cleaned by abrasive blast
methods in such a manner that the aggregate is not loosened or the edges of the concrete shattered.

The surface of the joint shall be thoroughly washed with clean water and the forms tightened to close contact
with the previously placed work, after which the concreting may proceed. The surface of the joint shall be wet
just prior to placing new concrete.

502.03.11 REMOVAL OF FALSEWORK AND FORMS:

{a) General.

(1) Methods of form removal likely to cause overstressing of the concrete shall not be used. Forms and
their supports shall not be removed without the approval of the Engineer. Supports shall be removed
in such 2 manner as to permit the concrete to uniformly and gradually take the stresses due to its own
weight.

(2) Compressive strengths will be determined by Test Method No. ASTM C39 and ASTM (€31 and will
be considered information tests only and not acceptance tests as described in Subsection 501.02.04,
"Concrete Making Properties."
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(345 kilopascals) or portion thereof below the specified minimum compressive strength, to a maximum of fifty (50)
percent, as set forth in the following example for the class of concrete shown:

Specified 28 Day Liquidated Damages
Compressive Strength (Per Unit Bid Price)
P.S.L MPaza Percent
3000 20.69 0
2999-2950 20.68-20.34 5
2949-2900 20.33-19.99 10
2899-2850 19.98-19.65 15
2849-2800 19.64-19.31 20
2799-2750 19.30-18.96 25
2749-2700 18.95-18.62 30
- 2699-2650 18.61-18.27 35
2649-2600 18.26-17.93 40
2599-2550 17.92-17.58 45
2549-2500 17.57-17.24 50
Below 2500 17.23 Remove

The reduced price shall apply to all concrete represented by the strength tests below the specified minimum
compressive strength.

When a compressive sirength test falls below the specified twenty-eight (28) day compressive strength, the
Contracting Agency may determine that an alternate strength test is required or the Contractor may request such
a test. When the Contracting Agency deterrnines an alternate strength test is required, the Contractor will not be
liable for the cost of such test. In case the Contracting Agency has not determined that an alternate strength test
is necessary and the Contractor elects to have an alternate strength test made, the Contracting Agency will then
make such a test; however, should this test indicate that the twenty-eight (28) day compressive strength requirement
has not been met, the cost thereof shall be deducted from any money due or to become due the Contractor from
the Contracting Agency. The cost of all other alternate strength tests made at the Contractor's request shall be
borne by the Contractor. The alternate strength test shall consist of obtaining and testing three drilled core samples
in accordance with Test Method ASTM C 42. The test specimens will be taken at a single location approved by
the Engineer, and shall be from the same area represented by the original strength test. The cores shall be obtained
and the test performed by the Contracting Agency. The test shall be accomplished as soon as possible after the
twenty-eight (28) day compressive strengih test.

The average compressive strength of the three drilled core samples at the age tested shall be converted to a
twenty-eight (28) day compressive strength as shown by Chart No. 1 in Section 501. This calculation value shall
be termed the "result of the core test". When the result of the core test validates the original twenty-eight (28) day
strength test, the quality of the concrete shall be assessed on the basis of the original test. When the core test does
not validate the twenty-eight (28) day strength, then the result of the core test shall be used to assess the quality of
the concrete.

Concrete removed will not be paid for and the removal thereof will be at the Contractor's expense.

No measurement or other allowances will be made for work, materials for forms, falsework, cofferdam,

pumping, bracing, etc.
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The quantity of concrete involved in fillets, scorings and chamfers two (2) square inches (13 square centimeters)
or less in cross-sectional area shall be neglected. No deduction shall be made for the volume of concrete displaced
by reinforcing steel, expansion joint material, drainage and weep holes. The volume of concrete displaced by
pipes, conduits, ducts, and forms for voids embedded in concrete that are in excess of two (2) square inches (13
square centimeters) in cross-sectional area shall be deducted. Deductions shall also be made for the volume of
timber piles, concrete piles and cast-in-place piles embedded in the concrete.

Each class of concrete will be considered separately.

Tremie seal concrete will be measured on the basis of batched volume placed.

The quantity of concrete handrail to be measured for payment will be the number of linear feet {meters)

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

BASIS OF PAYMENT

502.05.01 PAYMENT: The accepted quantity of concrete measured as provided in Subsection 502.04.01;
"Measurement," will be paid for at the contract unit price bid per cubic yard (cubic meter) for the Class or Type
specified. Reinforcing steel will be paid for as provided in Section 505, "Reinforcing Steel." All metal parts,
fabrics, pads, joint fillers, drains, and any other materials not specifically mentioned for payment herein, will be
considered subsidiary to the other pay items of the work and no further compensation will be allowed therefor.

The accepted quantity of concrete rail measured as provided in Subsection 502.04.01, "Measurement," will be
paid for at the contract unit price bid per linear foot (meter).

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

Payment will be made under:

PAY ITEM PAY UNIT
Class Concrete (Major) . .. . .. e Cubic Yard (Cubic Meter)
Class Concrete (MITOT) . . . . . . 0 o e e e Cubic Yard (Cubic Meter)
Concrete Rail . . .. . e Linear Foot (Meter)
Tremie Seal CONCTEIE . . . . .. . . e e Cubic Yard (Cubic Meter)
Ciass Concrete, Modified (Major) . ... ... . ... . .. o Cubic Yard (Cubic Meter)
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SECTION 505

REINFORCING STEEL

DESCRIPTION

505.01.01 GENERAL: This work shall consist of furnishing and placing reinforcing stee! and mesh reinforcing
in accordance with these specifications and in conformity with the plans.

MATERIALS

505.02.01 GENERAL.: Materials shall conform to the requirements specified in the following subsections:

Fabricated Steel Bar or Rod Mats Reinforcement . . . . ... ... ... . . . ... ... .... Subsection 713.03.02
Bar Steel Reinforcement . . . . . o e e e e Subsection 713.03.01
Welded Steel Wire Fabric Reinforcement . . ... .. . .. ... Subsection 713.03.03

Bar steel reinforcement may be either Grade 40 or Grade 60 as specified in ASTM A 615 unless otherwise

specified on the plans.
Spiral Reinforcement may be either Bar Steel Reinforcement or Steel Wire, of the equivalent size of the bar

steel.

505.02.02 SAMPLES: One extra bar of each diameter shall be furnished per heat for each one hundred (100)
tons (90 metric tons) or fraction thereof. This bar shall be the longest bar of each size so that it, or a portion of
it, can be used to replace any bar of that diameter which is selected to be used as a field sample. The field sample
must be of sufficient length to provide two (2) two, (2) foot (60 centimeters) samples of each diameter. The extra
bars shall be indicated on the fabricator's details.

CONSTRUCTION

505.03.01 REINFORCING STEEL LIST: Before placing reinforcing steel, two copies of a list of all reinforcing
steel showing sizes, lengths and numbers of pieces and bends required shall be furnished to the Engineer at the site
of his use in administering the contract. Furnishing such lists to the Engineer shall not be construed to mean that
the lists will be reviewed for accuracy. The Contractor shall be wholly and completely responsible for the accuracy
of the lists and for furnishing and placing all bar reinforcing steel in accordance with the details shown on the plans

and as specified.

505.03.02 PROTECTION OF MATERIALS: Reinforcing steel shall be protected at all times from damage.
When placed in the work, the reinforcing steel shall be free from dirt, detrimental scale, paint, oil, or other foreign
substance. However, when steel has on its surface loose mill scale or dust which is easily removable, it may be
cleaned by a satisfactory method, if approved by the Engineer.
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505.03.63 BENDING: Bent bar reinforcement shall be cold bent to the shape shown on the plans; and unless
otherwise provided on the plans or by authorization, bends shall be made in accordance with the ACI Manual
of Standard Practice for Detailing Reinforced Concrete Structures.

505.03.04 PLACING AND FASTENING: All bar reinforcement shail be accurately placed in the positions
shown on the plans and firmly held during the placing and setting of concrete. When the spacing of bars exceeds
one (1) foot (30 centimeters) in either direction, all intersections shall be tied. When the spacing of bars is one
(1) foot (30 centimeters) or less in both directions, alternate intersections shall be tied.

Distances from the vertical and horizontal forms shall be maintained by means of stays, blocks, ties, hangers,
or other approved supports. Blocks used for holding reinforcing bars from contact with the forms or between
layers of bars, shall be precast mortar blocks of approved shape and dimensions and shall have a compressive
strength of not less than 3,000 psi (20.68 MPa). Metal chairs which are in contact with the exterior surface of
the concrete shall be fabricated of either galvanized steel, or have the steel tips plastic coated to at least 3/4 inch
(1.91 centimeters) into the concrete, or be of stainless steel conforming to the requirements of ASTM A 493,
Type 430. The use of pebbles, pieces or broken stone or brick, metal pipe, and wooden blocks will not be
permitted. Reinforcement in any member shall be placed, and then inspected and approved by the Engineer,
before the placing of concrete begins. Concrete placed in violaticn of this provision may be rejected and its

removal required.
If mesh reinforcement is shipped in rolls, it shall be straightened into flat sheets before being placed.

505.03.05 SPLICING: All reinforcement bars shall be furnished in the full lengths indicated on the plans.
Splicing of bars, except where shown on the plans, will not be permitted without the written approval of the
Engineer. Splices shall be staggered as far as possible. Unless otherwise shown on the plans, bars near the top
of beams and girders having more than twelve (12) inches (30 centimeters) of concrete under the bar shall be
lapped thirty-five (35) diameters and all other bars shall be lapped twenty (20) diameters to make the spiice. In
lapped splices, the bars shall be placed in contact and wired together. Welding of reinforcing steel shall be done
only if detailed on the plans or authorized by the Engineer in writing. Welding shall conform to the specifications
for Welded Highway and Railway Bridges of the American Welding Society.

Lapped splices in reinforcement shall not be used for sizes larger than No. 11, (3.49 centimeters).

Tensile reinforcement shall preferably not be spliced at points of maximum stress. The length of lap for
deformed bars shall not be less than 24 and 36 bar diameters for Grade 40 and Grade 60, respectively, nor less
than 12 inches (30 centimeters).

Where lapped splices are used in reinforcement in which the critical design stress is compressive and with
concrete having a strength of 3000 psi (20.68 MPa) or more, the length of lap for deformed bars shall be 20 bar
and 24 bar diameters for Grade 40 and Grade 60, respectively, but not less than twelve (12) inches (30
centimeters). When the specified concrete strengths are less than 3000 psi (20.68 MPa), the amount of lap shall
be 1/3 greater than the values given above.

Splices in spiral steel shail be made by welding or a lap of one and cone-half (1-1/2) turns.

Sheets of mesh reinforcement shall overlap each other sufficiently to maintain a uniform strength and shall
be securely fastened at the ends and edges. The edge lap shall not be less than one (1) mesh in width.

505.03.06 SUBSTITUTIONS: Substitution of different size bars will be permitted only with specific
authorization by the Engineer. The bars substituted shall have an area equivalent to the design area or larger.
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508.03.10 CAST-IN-PLACE CONCRETE PILES: Concrete filling for cast-in-place concrete piles shall be
Portland cement concrete conforming to the requirements of Section 501, "Portland Cement Concrete" of these
specifications. Reinforcement shall conform with the details shown on the plans and the requirements of Section
505, "Reinforcing Steel.” Cast-in-place concrete piles shall consist of one of the following: Steel shells driven
permanently to the required bearing value and filled with concrete; or, drilled holes filled with concrete.

(@)

(b)

Steel Shells. Steel shells shall be of sufficient strength and rigidity to permit their driving and to
prevent distortion caused by soil pressures or the driving of adjacent piles until filled with concrete. The
shells shall also be sufficiently watertight to exclude water during the placing of concrete.

The shells may be cylindrical or tapered, step tapered, or a combination of either with cylindrical
sections. The tip diameter shall not be less than eight (8) inches (20 centimeters) and the butt diameter
shall not be less than shown on the plans.

Shells to be driven without a mandrel shall be equipped with heavy steel driving ends and all joints in
the shell shall be welded or adequately lock seamed.

After being driven and prior to placing concrete and reinforcing steel therein, the steel shells or casings
shall be examined for collapse or reduced diameter at any point. Any shell or casing that is improperly
driven or broken or shows partial collapse to such an extent as to materially decrease its bearing value
will not be accepted and shall be replaced by the Contractor at his own expense. Driven shells or
casings shall be clean and free from water before concrete and reinforcing steel are placed. The
Contractor shall have available at all times a suitable light for the inspection of the shells, throughout the
entire length, before they are filled with concrete and reinforcing steel.

Concrete shall be placed in steel shells so that it is dense and homogeneous. The upper portion of the
shell shall be vibrated to a depth of not less than one-third (1/3) the length of the pile or ten (10) feet (3
meters), whichever is the greater.

The length of steel shell to be ordered shall be determined by the Contractor. Should the Contractor
elect to order piling in short lengths, all splices necessary to build up these shorter lengths to the length
required, other than those splices for payment in Subsection 508.04.01 of these specifications, shall be at
the Contractor's expense.

Drilled Holes. Each pile excavation shall be drilled to the minimum specified diameter and depth as
shown on the plans. The bottom of each drilled excavation shall be reasonably free of loose soil and/or
mud at the completion of drilling and prior to the placement of concrete. Existing groundwater may
remain in the excavation and need not be pumped out. Holes shall be examined for straightness and any
hole which on visual inspection from the top shows less than one-half (1/2) the diameter of the hole at
the bottom of the holes shall be rejected. Suitable casing shall be furnished and placed when required to
prevent caving of the hole before concrete is placed therein.

508-7



508

PILING .
Rev. February 8, 2001

All loose material existing at the bottom of the hole after drilling operations have been completed shall be
removed or recompacted to the satisfaction of the Engineer before placing concrete in the hole.

Materials resulting from drilling holes shall be disposed of as provided in the last paragraph of Subsection
206.03.01, "General. "

Casing, if used in drilling operations, shall be removed from the hole as concrete is placed therein. The
bottom of the casing shall be maintained not more than five (5) feet nor less than one (1) foot (1.5 meters
- 0.3 meters) below the top of the concrete during withdrawal and placing operations unless otherwise
permitted by the Engineer. The casing shall be hammered or the concrete vibrated during withdrawal of

the casing.

Care shall be exercised to insure that the concrete in the hole is dense and homogeneous. Vibration of the
concrete during placing will be required. The concrete in the hole for the length of the reinforcing cage
(bottom of spiral wire) shall be vibrated.

The reinforcing cage shall be placed and secured symmetrically about the axis of the pile and shall be
securely blocked to clear the sides of the hole.

For either (a) or (b), the bottom of each shell casing or hole shall be filied with mortar to a depth of not
less than two (2) feet (0.60 meters) immediately before placing the concrete filling materials. The mortar
shall be as specified in Section 501.03.11, Class C.

Drilled pile excavations which encounter caving or sloughing conditions shall be deepened at the direction
of the Engineer. The additional depth to be drilled shall equal the height of caving or sloughing
encountered in the pile excavation.

Concrete placement in the pile excavation shall be accomplished with a concrete pump and steel pipe
tremie. The concrete pump shall have sufficient capacity to fill the pile excavation by displacing the water
and mud out of the top of the drilled hole. A minimum ten foot (3 meters) head of concrete shall be
maintained above the bottom of the steel tremie pipe at all times.

It shall be the Contractor’s responsibility to drill the pile excavations and to pour the concrete in such a
manner as to insure the structural integrity of the concrete pile.

All phases of pile drilling, steel reinforcement installation, and concrete placement shall be inspected by
the Engineer. Inspection by the Engineer does not, however, relieve the Contractor in any way of the
responsibility of constructing piles that meet the requirements of the plans and specifications.

The Contractor shall test all completed drilled shaft foundations with a nondestructive testing (NDT)
method called Crosshole Sonic Logging (CSL) after at least one (1) day of curing time. Final approval for
the first drilled shaft constructed will be given after the CSL tests have been performed on the shaft and
the results have been analyzed. Concrete placement in subsequent shaft excavations will not be allowed

until the first shaft has been approved.
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The consultant who will conduct the Crosshole Sonic Logging (CSL) tests shall submit evidence of
qualification to the engineer for approval. Such evidence of qualification shall include the following:
(1)  Written evidence of successful completion of CSL tests, brief descriptions and references
for four recent CSL projects, and a list of tested shafts with a minimum of 75 shafts rested
in the past five years;
(2y  Personnel qualifications;
(3}  Equipment description and test procedure; and
(4)  Example reports.

For the purposes of CSL tests, tubes shall be installed in each pile to permit access for the CSL. test probes.
The tubes shall be ASTM A 53, Grade B Schedule 40 steel pipe or Schedule 40 PVC. The maximum
number of days from placing concrete to completing CSL testing 1s forty-five (45) calendar days for
schedule 4} steel access tubes and ten (10) calendar days for schedule 40 PVC access tubes.

The tubes shall be 1.5 inches (38.1 millimeters) to 2 inches (50.8 milimeters) inside diameter and shall
have a round, regular inside diameter free of defects or obstructions, including obstructions at any pipe
joints, in order to permit the free, unobstructed passage of 1.35 inch (34.3 millimeters) diameter source
and receiver probes used for the CSL tests. The tubes shall be watertight, free from corrosion with clean
internal and external faces to insure good bond between the concrete and the tbes. The tubes shall be
fitted with a watertight cap on the bottorn and the top.

The design drawings for each foundation may specify the number of tubes and the tube spacing angles.
Otherwise, the CSL testing firm shall be consulted for the proper number of tubes, which shall be spaced
evenly around the perimeter of the reinforcing cage.

Prior to placing the pile reinforcement cage into the shaft, the tubes shall be securely attached to the
interior of the reinforcement cage. Use a regular, fairly symmetrical pattern in which each tube is spaced
the maximum distance possible from adjacent tubes. The number and spacing of tubes around the perimeter
of the cage must correspond to the design drawings. Position tubes so that after reinforcement operations
they will be as near to vertical and as parallel as possible. Fit access rubes with a watertight shoe on the
bottom and a removable cap on the top. Any joints added to make full-length tubes must be watertight.
Wire-tie tubes to the interior of the cage every three (3) feet (0.9 meters), or otherwise secure so tubes
remain in place for remaining operations.

The tubes shall extend from the bottom of the reinforcement cage to at least three (3) feet (0.9 meters)
above the top of the shaft. If the shaft top is below ground elevation, extend tubes at least three (2) feet
(0.6 meters) above the ground surface. Under no circumstance should the tubes be allowed to rest on the
bottom of the drilled excavation. Care shall be taken to prevent damaging the tubes during reinforcement
cage installation operations in the drilled shaft excavation. The tubes shall be filled with

potable water prior to or as soon as possible after concrete placement ( but no later than 4 hours) and the
tube tops shall be capped.
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The contractor is responsible for good care and workmanship in installing testing fubes such that the testing
equipment will pass through the entire length of the tube. If the inspection equipment cannot pass through
the full length of the inspection tube, a two (2) inch (51 millimeter) diameter hole shall be cored through
the concrete the full length of the pole to replace the defective tube. The cost for all work related to coring
this hole, should it be necessary, shall be the sole responsibility of the Contractor. Core holes shall be
located at a location determined by the Engineer and approximately nine (9) inches (229 millimeters) inside
the drilled shaft reinforcement.

The final acceptance of each drilled shaft shall be determined by the Engineer and will be based on the
CSL test results. If any shaft is determined to be unacceptable, the Contractor must submit a plan for
remedial action to the Engineer for approval. Any modifications to the dimensions of the drilled shafis
shown on the contract plans caused by remedial action will require calculations and working drawings
stamped by a licensed professional engineer registered to practice in Nevada. The Engineer prior to repair
operations shall approve any remedial correction procedures or designs.

At the Engineer’s direction, a core hole shall be drilled in any questionable quality shaft (as determined
from the CSL test results or by observation of the Engineer) to explore the shaft condition. A coring
method that provides complete core recovery and minimizes abrasion and erosion of the core (i.e., double
or triple core barrels) shall be used. If a defect is confirmed, the Contractor shall pay for all coring costs.
If no defect is encountered, the Agency will pay for all coring costs, and compensation for the delay will
be granted by an appropriate time extension and payment. Materials and work necessary, including
engineering analysis and redesign, to effect corrections for the shaft defects shall be furnished to the
Engineer’s satisfaction with no additional compensation.

After completion of the CSL testing and acceptance of the pile, testing tubes shall be cut off flush with the
top of the drilled shaft, and all core holes and testing tubes shall be filled with grout from the bottom up.

508.03.11 COVERING HOLES: To eliminate hazard to life and to preclude dirt or debris from falling or being
thrown into them, the tops of driven pile shells or drilled holes shall be securely covered immediately upon

withdrawal of the material or drilling equipment.

508.03.12 STEEL PILES: Steel piles shall be H-bearing of the section shown on the plans.

The length of steel pile may be built up in sections either before or during the driving operations. The sections,
unless otherwise shown on the plans, shall be identical in cross section. The connections shall be made by welding
the entire cross section in conformance with the requirements of Subsection 506.03.20, "Welding." Care shall be
taken to properly align the sections connected so that axis of the pile will be straight. The number of welded
connections in the length of a pile shall be as few as practicable. If a welded splice is made during the driving
operation, it shall be done when the top of the lower portion is at least three (3) feet (1 meter) above the ground
to permit observation of the welded connection during several feet of driving.

Piling built up from structural steel plates welded together may be substituted for the rolled steel piling shown
on the plans provided that the depth, width, average mean thicknesses and moments of inertia of the built-up
sections are at least equal to those of the rolled section, and the flanges are welded to the web with continuous fillet
welds on each side of the web, and the welding conforms to Section 506.
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METHOD OF MEASUREMENT

508.04.01 MEASUREMENT: The quantity of "Furnish and Drive (Type) Piles" to be measured for payment
will be the number of linear feet (meters) of (type) pile complete and in place measured from the tip of the pile to
the plane of pile cutoff.

If the Contractor casts concrete piles full length of the reinforcement bars to facilitate driving, no measurement
will be made for that portion where concrete must be removed in order that bars may project as shown on the plans.

Load tests will be measured per each and the number used in the work will be the number paid for.

The quantity of splices to be measured for payment will be limited to the number required to splice the pile if
it becomes necessary to drive beyond "Design Pile Tip Penetration.” Length of extensions will be determined by
the Engineer. All splices necessary to drive to "Design Pile Tip Penetration” and for extensions made of shorter
lengths than ordered by the Engineer will be at the Contractor's expense.

Metal pile shells driven with a removable core or mandrel shall be spliced according to the manufacturer's
specifications. No splices will be measured and paid for when thin shell piles are used that do not require complete
circuinferential welding performed in the field.

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

BASIS OF PAYMENT

508.05.01 PAYMENT: The accepted quantity of "Finish and Drive (Type) Piles,"” measured as provided in
Subsection 508.04.01, "Measurement," will be paid for at the contract unit price bid per linear foot (meter), which
price shall be full compensation for furnishing all materials including Portland cement concrete, steel shells and
reinforcing steel, placing filling materials, disposing of ali unused material, and which price shall be full
compensation for doing all the work involved in driving, drilling holes, cutting off piles, excavation and backfill,
and for filling the space remaining around the pile with sand or crushed rock; all to the required bearing and
penetration as shown on the plans or ordered by the Engineer.

Test piles that become a part of the completed structure will be paid for at the contract prices for the type of
piling used.

No payment will be made for piles driven out of place or for imperfect piles, or for piles which are damaged
in handling or driving.

When, in addition to the requirements of the plans and specifications, brackets or plates are required on steel
piles, or special driving shoes are required on timber piles, the Contractor shali furnish and place such devices and
the cost thereof will be paid for as extra work as provided in Subsection 104.03, "Extra Work."

The accepted quantity of load tests measured as provided in Subsection 508.04.01, "Measurement, " will be paid
for at the contract unit price bid per each for load tests, which price shall be full compensation for all material,
equipment, tools, and labor incidental to make the tests and to construct the loading platform, procuring and placing
the loading material, and removing and disposing of platform material in a satisfactory manner.

The accepted quantity of splices measured as provided in Subsection 508.04.01, "Measurement," will be paid
for at the contract unit price bid per each for the splice, which price shall be full compensation for all material,
equipment, tools, and labor incidental to make the splice.

Where piling built up from structural steel plates is substituted for the piling specified on the plans, the
Contractor shall be entitled to no extra compensation for any excess thickness of steel furnished or for any extra
work, materials, equipment, handling or treatment required to construct such piling.

The accepted quantity of "Furnish Cast in Drilled Hole Concrete Piles," measured as provided in Subsection
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508.04.01, "Measurement," will be paid for at the contract unit price bid per linear foot, which price shall be full
compensation for drilling holes for piling and disposing of material resulting therefrom, and for furnishing and
placing all materials including Portland cement concrete and reinforcing steel and for doing all the work necessary
to install the piling complete and in place as shown on the plans and as directed by the Engineer.

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

Payment will be made under:

PAY ITEM PAY UNIT
Fumish and Drive (Type) Piles . . . . ... . Linear Foot (Meter)
Load Test . . . . o e e e e e e Each
SPlICEs L e Each
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SECTION 601

PIPE CULVERTS - GENERAL

DESCRIPTION

601.01.01 GENERAL: These specifications include general requirements that are applicable to all type culvert
pipes except structural plate pipe, except that specifications for water distribution systems and sanitary sewer
systems will specify the pipe to be used in their respective installations.

This work shall consist of furnishing and installing pipe culverts, siphons, end sections, end walls, etc., as
may be required to complete the work shown on the plans or established by the Engineer.

MATERIALS

601.02.01 GENERAL: The materials used shall be those prescribed or used for the several items which
constitute the finished work and shall conform to the requirements in the following subsections:

Corrugated Metal Pipeand Pipe Arches . . . ... ... ... . . i, Subsection 709.03.01
Bituminous Coated Corrugated Metal Pipe and Pipe Arches ... ... ... ........... Subsection 709.03.02
Reinforced Concrete Pipe . . . ... .. o . . . e Subsection 708.03.01
Nonreinforced Comcrete Pipe . . . . o . L . oo e e e e Subsection 708.03.02
Clay Pipe . . . . e e e Subsection 708.03.04
Grout and Mortar Sand . . . . ... L. e e e Subsection 706.03.04

Rubber Gaskels . . v v v v v v e e e e e e e e e e e e e e e e e e Subsection 707.03.02

When the location of manufacturing plants allows, the plants will be inspected periodically for compiiance with
specified manufacturing methods, and material samples will be obtained for laboratory testing for compliance with
materials quality requirements. This can be the basis for acceptance of manufacturing lots as to quality.

All materials will be subject to inspection for acceptance as to condition at the latest practicable time the
Engineer has the opportunity to check for compliance prior to or during incorporation of materials in the work.

The lengths shown on the plans are approximate. The Contractor shall not order and deliver the culvert pipe
until a list of sizes and lengths is furnished him by the Engineer.

For structural plate pipe and arches, attention is directed to Section 606, "Structural Plate Pipe, Pipe Arch,
and Arch Culverts."

CONSTRUCTION

601.03.01 EARTHWORK: Excavation and backfill shall conform to the requirements of Section 206,
"Structure Excavation" and 207, "Structure Backfill,"” or Section 208, "Trench Excavation and Backfill" when
the culvert is placed in a trench. The pipe shall be bedded as shown in the standard sheets appended to the pians
or as specified in the Special Provisions. When no bedding class is specified, the requirements for Class B
bedding as shown in the Uniform Standard Drawings - Clark County Area shall apply. The lines and grades will
be established by the Engineer.
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Class "A" bedding will be paid for at the contract unit bid price per cubic yard {cubic meter). Payment as stated
above shall be full compensation for all the materials, labor, tools, and incidentals necessary to complete the work.

Provisions for handling of whatever water may be encountered at the site shall be an obligation of the
Contractor, and payment therefor shall be considered as subsidiary to the items involved, and no further
compensation will be allowed therefor.

All payments will be made in accordance with Subsection 109.02, "Scope of Payment."
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SECTION 602

NON-REINFORCED CONCRETE AND CLAY PIPE

DESCRIPTION

602.01.01 GENERAL: This work shall consist of furnishing and installing non-reinforced concrete pipe or clay
culvert pipe of the kind, sizes, and dimensions shown on the plans or established by the Engineer and in
accordance with the requirements of these specifications.

MATERIALS

602.02.01 GENERAL: Materials and their use shall conform to the applic;ab]e requirements of Subsection
603.02.01 of Section 603, "Reinforced Concrete Pipe” and Subsection 601.02.01 of Section 601, "Pipe Culverts

- General.”

CONSTRUCTION

602.03.01 GENERAL: The construction requirements shall be as prescribed in Subsection 603.03.01 through
603.03.06 of Section 603, "Reinforced Concrete Pipe,” with the following modifications:

(a)

(b)

External bands of Class "C" mortar as designated in Subsection 501.03.11 may be placed around the pipe
joints as herein specified. Several sections of pipe shall be joined before commencing banding operations,
but the placing of external bands shall never be more than five (5) lengths of pipe behind joining
operations.

Immediately in advance of placing external band mortar, the external surface of the pipe sections at the
joints shall be thoroughly cleaned and wetted to insure proper bonding of the band mortar with the pipe.
Care shall be exercised to make a union between the band and the mortar which was placed under the
joint before the pipe sections were abutted. The band shall not be less than three-eighths (3/8) inch (0.95
centimeters) thick at the pipe joint and shall be approximately four (4) inches (10 centimeters) wide,
overlapping the abutting ends of the pipe sections approximately two (2) inches (5 centimeters). The
edges of the band shall adhere to the pipe surface to prevent peeling and shall be finished in a
workmanlike manner. Rubber gaskets may be used to join the pipe. Rubber gaskets shall conform to
the requirements of Subsection 707.03.02, "Rubber Gaskets."

When irrigation or sewer pipe is placed beyond the limits of roadway excavation or embankment, the
initial covering of backfill material shall be fine earth or sand approved by the Engineer. Placing the
remainder of the trench backfill in layers and compacting to a relative compaction of ninety (90) percent
will not be required.
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SECTION 609

CATCH BASINS, MANHOLES, AND INLETS

DESCRIPTION
609.01.01 GENERAL: This work shall consist of constructing or reconstructing catch basins, manholes, inlets,

and similar structures, consisting of Portland cement concrete with necessary reinforcement, metal frames, grates,
and lids, including required excavation and backfilling.

MATERIALS

609.02.01 GENERAL.: Materials shall conform to the requiréments specified in the following sections:

Portland Cement ConCTete . . . . . . . . . ot e e e e e e e Section 501
Reinforeinng Steel. . . . . . L Section 505
Miscellaneous Metals. . . . . . . . L e e Section 712
Gray Iron Castings . . . . . . o vt i e e e Subsection 712.03.02

Casting shall be true to pattern in form and dimensions, free from pouring faults, sponginess, cracks, blow
holes, and other defects in positions affecting strength and value for the service intended. Casting shall be boldly
filletted at angles and the arises shall be sharp and perfect. Casting shall be sand blasted or otherwise effectively
cleaned of scale and sand so as to present a smooth, clean, and uniform surface.

The Contractor shall obtain from the fabricator of the structural steel grates, frames, and gray iron castings a
Certificate of Compliance stating that the fabrications meet the requirements of these specifications, and giving
certified shop weights for the fabrications.

Mortar for setting grates shall be mixed in the proportions of one part cement to three parts of fine aggregate.

Pipe crossbars for drop inlets shali be unpainted standard weight black pipe conforming to the requirements of
ASTM Designation A 53 or A 120. Straps shall be unpainted A 36 steel.

CONSTRUCTION

609.03.01 GENERAL: Catch basins, inlets, and manholes shall be constructed in accordance with all of the
requirements of Section 501, "Portland Cement Concrete.” Inlet and outlet pipes shall be placed prior to pouring

concrete.

Grates shall be set in full mortar beds or ctherwise secured as shown on the plans. Grates shall be set accurately
to the final elevations so that no subsequent adjustments will be necessary. Concrete covers, when indicated on
the plans, shall be constructed in such manner that they will fit snugly and be readily removable. Structural steel
grates shall be painted as specified in Section 614, "Painting."
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Pipe or tile placed in masonry for inlet or outlet connections shall extend through the walls and beyond the
outside surfaces of the walls a sufficient distance to aliow for connections with conduit and the masonry shall be
carefully constructed around them so as to prevent leakage around their outer surfaces.

Commercially prefabricated frames and grates of equal or greafer capacity and strength may be substituted for
the design shown on the plans for drop inlets provided prior approval is obtained in writing from the Engineer.

Frames and grates shall be matchmarked in pairs before delivery to the work and grates shall fit into their
frames without rocking.

609.03.02 ADJUSTING CATCH BASIN, MANHOLE, AND INLET COVERS: Unless otherwise provided
on the plans or by the contract, existing covers, including frames, grates, or lids shall be adjusted to the required
elevation by removing such existing covers and adjusting the top of the existing structures by removing or adding
concrete, brick masonry, concrete block masonry or high density polyethylene adaptor rings, or by using steel or
cast iron adaptor rings, as the case may be, reinstalling the fixtures by supporting them on a satisfactory collar of
concrete constructed as to hold them firmly in place.

609.03.03 CLEAN OUT: All catch basins, manholes, inlets, and similar structures shall be thoroughly cleaned
of any accumulations of silt, debris, or foreign matter of any kind, and shall be clean of such accumulations at the

time of final inspection.

609.03.04 EARTHWORK: Structure excavation and structure backfill shall conform to the requirements of
Section 206, "Structure Excavation" and 207, "Backfill."

METHOD OF MEASUREMENT

609.04.01 MEASUREMENT: The quantities of castings and structural steel grates measured for payment will
be the number of pounds (kilograms) complete and in place. The weight of castings shall be computed from the
dimensions shown on the approved shop drawings assuming the cast iron to weigh four hundred fifty (450) pounds
per cubic foot (7.2 grams per cubic centimeter), with an allowance of ten (10) percent for fillets and overrun. The
weight of structural steel grates shall be computed from the dimensions shown on the approved shop drawings, in
accordance with Section 506, "Steel Structures.” Certified shop weights will be acceptable in lieu of computed
weights.

Adjusting covers for catch basins, manholes, and inlets will be measured per each complete and in place.

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

Pipe crossbars and straps for drop inlets shall be included in the measurement for payment by the contract bid
price per pound (kilogram) for Structural Steel Grates.

BASIS OF PAYMENT

609.05.01 PAYMENT: The accepted quantities of grates measured as provided in Subsection 609.04.01,
"Measurement," will be paid for at the contract unit price bid per pound (kilogram) for types and sizes specified.

The work for adjusting covers measured as specified in Subsection 609.04.01, "Measurement," will be paid for
at the contract unit price bid per each for adjusting covers for catch basins, manholes, and inlets, which price shall
be full compensation for furnishing all materials, tools, incidentals, and labor required to adjust the covers.
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Sacks for concrete riprap shall be made of at least 10 ounce (285 gram) burlap, and shall be approximately 19
1/2 x 36 inches (495 x 915 millimeters) measured inside the seams when the sack is laid flat. The capacity of each
sack shall be approximately 1.25 cubic feet (35 liters). Sound reclaimed sacks may be used.

610.02.04 STONES FOR RIPRAP: Stones used for riprap shall be hard, durable, angular in shape, resistant to
weathering and erosion, and free from spoils, cracks and organic matter. The stone should be crushed (rounded
stone should be avoided) with neither width nor thickness of a single stone less than one-third its length. The
specific gravity of the riprap shall not be less than 2.45. The nominal stone size shall be as follows:

Riprap

D, shall be 2 minimum of 6 inches.
Dy, shall be a minimum of 12 inches.
Dy, shall be a minimum of 18 inches.

Heavy Riprap -
D, shall be a minimum of 9 inches.

Dy, shall be a minimum of 18 inches.
Dy shail be a minimum of 24 inches.

This stone shall conform to the following requirements:

Source Requirements Test Method Requirements
Percent of Wear . . . ... ... .. ASTM C 535 45% Maximum
Bulk Specific Gravity . . .. .. .. ASTM C 127 2.5 Minimum

Control of gradation will be by visual inspection. Upon request by the Engineer the Contractor shall provide
a sample of stone of at least 5 tons (4.54 metric tons) meeting the gradation for each location riprap is indicated.
Each sample shall be located at the construction site near the location where the riprap is to be placed. The sample
shall be used as a frequent reference for judging the gradation of the riprap supplied. The sample riprap shall be
in place and acceptable to the Engineer before riprap placing work begins. The Contractor shall maintain the
placed riprap until the project is completed and any material displaced by any cause shall be repaired to the lines
and grades indicated on the plans.

Caliche stone or cementitious materials meeting the requirements of this section may be used as riprap with prior
approval of the Engineer. The riprap shall be fully cemented material. Only materials designated as hard
(scratches leave only dust, requires many hammer blows to break) or very hard (difficult to scratch or break), shall
be utilized. Moderately hard (crumbles with several hammer blows) or partially cemented materials are not
acceptable.

The Contractor may be required to provide riprap test results from an approved testing laboratory and a
Certificate of Compliance in accordance with Subsection 106.05, "Certificate of Compliance”.

610.02.05 STONES FOR GABIONS: Stones for filling the gabions shall be well graded, hard stones, conforming
to the requirements specified in Subsection 706.03.05, "Stone for Masonry and Riprap”.
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Size and gradation shall be such that the predominant size is between 4 to 8 inches (100 to 200 millimeters),
eighty-five percent by weight. Minimum stone dimensions shall be 3 inches (75 millimeters) and maximum stone
dimension shall be 8 inches (200 millimeters). For gabion baskets less than 1 foot (0.3 meters) in height, the
maximum stone dimension shall be 6 inches {150 millimeters).

610.02.06 FILTER MATERIAL: When filter material is specified or shown on the plans, it shall consist of
mineral aggregate that is clean, hard, durable, and free of any deleterious matter or harmful adherent coatings.
Gradation of the filter material shall conform to the requirements specified by the Engineer, or as shown in the

special provisions.

610.02.07 FILTER FABRIC: When fiiter fabric is specified or shown on the plans, it shall consist of a geotextile
that is made from synthetic fibers. The filter fabric shall be in accordance with the requirements of AASHTO

M288, Section A4 and shall conform to the requirements specified by the Engineer.

610.02.08 WIRE MESH GABIONS: Wire mesh gabions shall be fabricated from either twisted wire mesh or

welded wire mesh. Only one type of wire mesh may be used in any one structure.
Gabion dimensions of width, height, and length shall be as shown on the plans. Each gabion unit shall not vary

more than five percent from the dimensions shown on the plans.

Where the length of the gabion basket exceeds its width, the basket shall be equally divided into cells equal to
or less than the basket width using diaphragms of the same type and size mesh as the basket panels. Each basket
shall be prefabricated with the necessary panels and diaphragms secured to the base in such a manner that no

additional tying at this juncture is required.
Fabrication of the wire mesh gabion baskets shall be as follows:

(a) Twisted Wire Mesh Panels

Gabion panels of the twisted mesh style shall be manufactured from galvanized steel wire, Class 3, soft
temper, conforming to ASTM A641, or from aluminized steel wire, soft temper, conforming to ASTM
AR809. The wire shall have a minimum tensile strength of 60,000 psi (415 MPa) when tested in
accordance with ASTM A370.

The mesh shall be formed with non-raveling double twists by twisting each pair of wires through two 360
degrees turns. The mesh openings shall be hexagonal in shape and uniform in size, with the maximum
line dimension of any hexagonal opening not to exceed 5 inches (125 millimeters), and the maximum area
of any mesh opening not to exceed 10 square inches (6450 square millimeters).

All perimeter edges of the mesh panels forming the gabion basket shall be securely tied to a selvedge wire
so that the selvedge is at least the same strength as the body of the mesh. Selvedge wire shall be the

same kind and type of material used for the mesh.

When specified by the Engineer, the galvanized or aluminized wire shall be coated with a polyvinyl
chloride (PVC) material. The ccating shall be accomplished by using either extruded or extruded and
bonded PVC material, and shall be applied prior to twisting the wire into mesh panels.
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SECTION 611

CONCRETE SLOPE PAVING

DESCRIPTION

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

MATERIALS
611.02.01 GENERAL: Materials shall conform to the requirements specified in the following sections:

Portland Cement CONCIEIE . . . . . o e et et e e e e e e e e e e Section 501
Reinforcing Steel . o . .. e e Section 505

Concrete mortar slope paving shall consist of a mixture of one (1) part Portland cement to four parts sand,
thoroughly mixed in a dry state prior to mixing with water. Measurement may be either by volume or weight.
Before placing all lumps three-eighths (3/8) inch (1 centimeter) or over shall be removed by screening. Sand shall
conform to the requirements of Subsection 706.03.03, "Fine Aggregate.” An Air-Entraining Admixture shall be
added to the Concrete Mortar at a rate of four to seven (4-7) percent.

Mesh reinforcing for ditch lining and slope paving reinforcement shall be of the sizes shown on the plans,
fabricated of cold drawn steel wire and need not be galvanized. Mesh reinforcing shail conform to the
requirements of ASTM A 185.

Header boards consisting of 2" x 4" (5 x 10 centimeters) redwood lumber furnished and placed in the concrete
or mortar slope paving shall be as shown on the plans. Lumber used in the construction of header boards shall be
commercial grade heart redwood, 54S.

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

CONSTRUCTION

611.03.01 EARTHWORK: The subgrade for paved ditches and slope paving shall be formed by excavating to
the required depth below the prepared finish surface grade in accordance with dimensions and design indicated on

the plans or as directed by the Engineer.

The subgrade shall be thoroughly compacted. Any soft, spongy or other unsuitable material shall be removed
to such depth as directed by the Engineer and backfilled with suitable material and thoroughly compacted. Water
shall be sprinkled on the subgrade during compaction and the subgrade shall be sufficiently moist prior to placing

COncrete Or MOTtar to prevent absorption.
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Excavations for trenches, footings, cutoff walls, etc., shall conform to the requirements of Section 206,
"Structure Excavation.” Gradation and compaction requirements on structure backfill will not apply.

611.03.02 GENERAL: Concrete, after placing, shall be tamped until it is thoroughly consolidated and mortar
flushes to the surface. If the slope is too steep to permit the use of concrete sufficiently wet to flush with
tamping, the concrete may be tamped until consolidated and a mortar surface ome-fourth (1/4) inch (0.6
centimeters) thick troweled on immediately. The mortar shall consist of one part Portland cement and three parts
of clean, sharp sand. The mortar surface shall be considered as a part of the concrete and no additional allowance
will be made therefor.

After striking off to grade, the concrete shall be hand floated with wooden floats not less than four (4) inches
(10 centimeters) in width and not less than thirty (30) inches (76 centimeters) in length. Care shall be taken to
prevent rotary marks of the hand floats. The entire surface shall be broomed with a fine texture hair push broom
to produce a uniform surface and eliminate float marks. Brooming shall be done when the surface is sufficiently
set to prevent deep scarring and shall be accomplished by drawing the broom down the slope leaving the marks
parallel to the edges of the panel. Joints shall be edged with a one-fourth (1/4) inch (0.6 centimeters) radius
edger prior to the brooming.

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

Concrete or mortar shall not be placed against frosted or frozen surface. If concrete or mortar is placed
during cold weather it shall be heated and protected during piacing and curing as set forth in Section 501, except
concrete or mortar shall be maintained at a temperature of not less than 50 degrees F. (10 degrees C.) for 72
hours after placing and at not less than 40 degrees F. (4.4 degrees C.) for an additional four days.

The slope paving shall be constructed without expansion joints.

The mesh reinforcing shall be placed so as to be in the approximate center of the concrete mortar. All joints
shall be lapped six (6) inches (15 centimeters) and run continuously throughout paving or between headers.

Concrete siope paving, aprons and cutoff walls shall be cured as specified in Section 502, “Concrete

Structures.”

METHOD OF MEASUREMENT

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

The quantity will be computed from measurements of the actual areas placed based on the theoretical thickness
shown on the plans. No additional allowance will be made for additional concrete placed by reason of low

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

BASIS OF PAYMENT

611.05.01 PAYMENT: The accepted quantities of concrete slope pavement and concrete mortar slope paving
as well as aprons and cutoff walls in connection therewith, measured as provided in Subsection 611.04.01,
"Measurement,” will be paid for at the contract unit price bid per cubic yard (cubic meter) or square yards
(square meters) for the material and class specified, which payment shall be full compensation for excavation,
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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 501, "Portland Cement Concrete”.

MATERIALS

613.02.01 GENERAL: 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 I 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 unti] 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 alley intersections shall be as
shown on the Plans or Standards Drawings or as specified in the Special Provisions.

613.03.03 DRAINAGE OUTLETS THROUGH CURB: 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. Curb face forms used
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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 shail 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
sujtable 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 length of time during placement to produce curb and gutter of the
required cross section. The equipment shall spread, consolidate and screed the freshly placed concrete in such a
manner as to provide a dense and homogeneous product.

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 1s 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 base,
the surface shall be thoroughly cleaned and the adhesive specified below shall be applied. Cleaning of the
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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 =hall
conform to the requirements of California State Specification 741-80-43 for "Epoxy Resin Adhesive for Bonding
New Concrete to Old 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 lieu of the above method for maintaining the curb grade, the extrusion machine may be operated on rails or
forms set at uniform depth below the predetermined finished top of the grade.

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. Wherr 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 (0.30
centimeters) from the edge of the straightedge, except at grade changes or curves.

Crawler track driven extrusion machines shall not be used on finished course plantmix surface. Concrete shall
be fed to the machine at a uniform rate, The machine shall be operated under sufficient uniform restraint to
forward motion to produce a well compacted mass of concrete free from surface pits larger than 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 (15 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 placed, 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 centimeters)
in thickness, each layer being spaded along the form faces and thoroughly tamped into a dense and compact mass.
If internal vibrators are used, the full specified thickness may be placed in one operation.

After the concrete has been placed and tamped, the upper surface shall be struck off to the specified grade.
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613.03.08 JOINTS: IJoints in concrete curb, gutter, and walk shali 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 curb 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 all 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 joints 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).

(b) Plastic Control Joint. The joint material shall be a2 T-shaped plastic strip at least 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
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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 1o
a transverse slope of one-fourth (1/4) inch (0.6 centimeters) toward the gutter, with both edges rounded to a radins
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 2 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 curh.

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 {loated to a smooth, fiat, 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 2 hand trowel. After final trowelling, walk on grades of less than 6 % shall be given
a fine hair broom finish appled transverse to the centerline. On grades exceeding 6%, walk shall be finished by
hand with a wood float. 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.

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.
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613.03.14 GUTTER: After the concrete has been thoroughly tamped in such manner as to force the larger
aggregate into the concrete and bring to the top sufficient free mortar for finishing, the surface shall be worked to
a true and even grade by means of a float, trowelled with a long-handled trowel (or "Fresno") and wood float
finished. The flow line of the gutter shall be trowelied 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 2 neat

and orderly condition.

MEASUREMENT

613.04.01 MEASUREMENT: The quantity of curb, gutter, and combination curb and gutter measured for
payment will be the number of linear feet (meters) along the base of the curb face or along the flow line of the
gutter.

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,” will be paid for at the contract unit price bid per linear 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.
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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 Curb e Linear Foot (Meter)
Type L Island Curb and Guter . . ... ... .. ... .. ... .. ... .. Linear Foot (Meter)
Type L Curb and Gueter . ... ... . Linear Foot (Meter)

Square Foot (Square Meter)
Square Foot (Square Meter)

Concrete Sidewalk . . . . L
Concrete DITVEWAY . . . . o o i

Concrete Sidewalk and Driveway .. ... ... . . . e Square Foot (Square Meter)
Concrete Alley Intersection . . .. ... .. ... .. L Square Foot (Square Meter)
Concrete Valley GUItET . . . . . L L e Square Foot (Square Meter)
Concrete Commercial Driveway . ... ... . . e 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 shall 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.

(b) Manufactoring 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 so specified.

The finished paint shall be furnished in new, round steel containers of not more than 6 gallon capacity
and of metal not thinner than 0.024 inch nominal thickness. The containers shall have lug type crimp
lids with ring seals and be equipped with ears and bails. The containers shail meet U.S. Department
of Transportation Hazardous Material Shipping Regulations. The container shall 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, Californja 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 reguired 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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PRESERVATIVE TREATMENTS FOR TIMBER 615

The timber or lumber shail be submerged in the cold solution as previously described. The temperature shall
be slowly increased for a period of not less than five (5) hours to a minimum temperature of one hundred eighty
(180) degrees Fahrenheit (82 degrees Celsius) and not exceeding two hundred ten (210) degrees Fahrenheit (99
degrees Celsius). After five (5) hours and attaining the minimum specified temperature, the timber or lumber
shall be permitted to cool in the solution until such time as the minimum specified quantity of preservative is
absorbed by the wood.

Timber for minor irrigation structures, unless otherwise shown on the plans, shall be the No. 1 Common
Grade of the species permitted, and shall be treated in accordance with the Hot-Cold Soak Process. The species
permitted and the minimum retention in pounds per cubic foot (kilograms per cubic meter) required are as
follows:

Minimum Retention Minimum Retfention

Per Cubic Foot Per Cubic Meter
Species {Pounds) {Kilograms)
Douglas Fir (Rocky Mt., Inland, Coast) 2.0 32
Pine, Yellow (Pinus Ponderosa) 4.0 64.1
Pine, Lodge Pole (Pinus Contorta) 4.0 64.1
Cottonwood, Northern Black (Populus
Trichocarpa Hastata) 4.0 64.1

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

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

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

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

BASIS OF PAYMENT
615.05.01 PAYMENT: Full compensation for treatment of lumber, timber, and piles as herein specified shall

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

FENCING

DESCRIPTION

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

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

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

MATERIALS

616.02.01 GENERAIL.: Materials shall conform to the requirements specified in Section 724, "Fence Materiais"
and 501, "Portland Cement Concrete.”

CONSTRUCTION

616.03.01 GENERAL: All trees, brush, and other obstructions which interfere with proper construction of fences
shall be removed and disposed of in accordance with the requirements of Section 201, "Clearing and Grubbing,”
of these specifications except that no payment will be made for such work. When constructing chain-link fence,
rocks and other surfaces irregularities that require moving in order to maintain a nearly smooth surface, shall be
removed and no direct payment will be made therefore.

Fence construction operations shall be so conducted as to prevent the escape of livestock. Existing cross fences
shall be connected to the new fence. Corner posts, with braces for each direction of strain, shall be placed at the
junction with existing fences and the wire in both fences properly fastened to the posts. At bridges and cattle
passes, and at culverts if shown on the plans or ordered by the Engineer the new fence shall be connected to the
structure in such a manner as to permit the free passage of livestock through or under the structure,

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

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

Galvanized pipe brace rail shall not be spliced.

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

Intermediate Braced Post Assemblies - Timber: The horizontal brace shall be placed six (6) inches (15
centimeters) below the tops of the brace posts and properly fitted and connected to them by two 3/8" by 4" (0.95
x 10 centimeters) steel dowels. The dowe! pins shall extend two (2) inches (5 centimeters) into each brace and
brace post. Two strands of 8-gage galvanized wire shall be run as a brace diagonally from four (4) inches (i0
centimeters) above ground line on each brace post to four (4) inches (10 centimeters) below the top of the other
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brace post. An extra loop shall be made around each post at the point of attachment and the wire firmly stapled
to the post. These brace wires shall then be twisted until the assembly is rigid.

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

At the option of the Contractor, timber line posts may be installed by tamping firmly in place in drilled . i dug
holes or by driving, provided the method of driving does not damage the posts or cause the posts to be deflected
from line and plumb. All other timber posts shall be installed in drilled or dug holes and tamped firmly in place.
Round timber posts installed in drilled or dug holes shall have the butt end placed downward. Timber line posts
which are to be driven, shall be machine pointed at the plant before being treated. The small end of driven round
timber posts shall be pointed.

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

Staples shall be set s0 as to hold the wire securely, but should not be buried in the post in such a manner as to

severely nick or bend the wire.

616.03.02 STANDARD FENCE: Standard fencing shall be designated by types as follows: Metal posts - Type
A; Wood posts - Type B; Combination metal and wood posts - Type C. The type of fence construction shall be
as shown on the plans and indicated in the proposal. Posts shall be firmly set or driven into the ground and
spaced as indicated on the plans. Each end, corner, and gate post shall be firmly braced and shall be set in concrete
when required. Posts shall be braced as indicated in the plans.

Standard fencing will be designated not only by type, but also by a symbol indicating the fencing required. Thus
(Type A-832-3B) will be used to designate a fence composed of metal posts, thirty-two (32) inch (81 centimeters)
woven wire (farm fencing) and three barbed wires; (Type C-726-4B) to designate a fence composed of a
combination of metal and wood posts twenty-six (26) inch (66 centimeters) woven wire and four barbed wires, etc.
The figures 832, etc., when they appear in the symbol, correspond to design numbers set forth in the standard plan.

In general, in determining the post spacing, measurements will be made parallel to the slope of the natural
ground, and all posts shall be placed in vertical position except in usual locations where in the opinion of the
Engineer it would be more satisfactory to place the posts perpendicular to the slope of the ground. All intervals
shall be measured center to center of adjacent posts.

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

At all grade deflections and alignment angies where stresses tend to pull the posts from the ground, the fencing
shall be snubbed or guyed at the critical point by means of a double strand of nine (9) gage galvanized wire
connected to each horizontal line of barbed wire or to the top and bottom of wire mesh fabric, and to a2 deadman
weighing approximately one hundred (100) pounds, buried in the ground not less than (2) feet (0.6 meters). The
fencing shall be pulled snug close to the ground before being snubbed or guyed.

Barbed wire and farm fence fabric (woven wire) shall be stretched taut and securely fastened to each post by

means of suitable devices approved by the Engineer.
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616.03.03 CHAIN-LINK FENCE: All posts shall be of a total length of not less than the depth of the concrete
footing as shown on the plans, plus the length required above ground.

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

Bctween posts, chain-link fences shall be fastened to a bottom tension wire and a top tension cable. The bottom
tension wire shall be at least seven (7) gage galvanized coil spring wire of good commercial wire. The top tension
cable shall be at least three-eighths (3/8) inch (0.95 centimeters) diameter galvanized seven strand cable conforming
to the requirements of the current ASTM Designation A 475 common grade.

Line posts shall be spaced at not more than ten (10) foot (3 meters) intervals, measured from center to center
of posts. In general, in determining the post spacing, measurements will be made paraliel to the sfope of the natural
ground and all posts shall be placed in a vertical position except in unusual locations where in the opinion of the
Engineer it would be more satisfactory to place the posts perpendicular to the slope of the ground.

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

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

The fabric shall be stretched taut and securely fastened to the posts, and between posts the top edge of the fabric
shall be fastened to the top tension cable and the lower edge fastened to the bottom tension wire. Tension cable
and wire shall be stretched tight with truss tightener as shown on the plans. The bottom tension wire shall be
installed on a straight grade between posts by excavating the high points of the ground and in no case will filling
of depressions be permitted.

The fabric shall be fastened to the end, corner, and gate posts with one-fourth by three-fourths inch (1/4" x 3/4"
(0.64 x 1.91 centimeters) steel stretcher bars and not less than one-eighth by three-fourths inch (1/8" x 3/4") (0.32
x 1.91 centimeters) steel stretcher bar bands placed at one (1) foot (30 centimeters) intervals, and to line posts
tension cable and tension wires with tie wires or metal bands. Tie wires or metal bands shall be spaced on line
posts at intervals of approximately fourteen (14) inches (36 centimeters) and on tension cable and tension wires
approximately eighteen (18) inches (46 centimeters).

All posts shall be fitted with tops designed to fit securely over the posts, and carry the top tension cable, except
that the top of the C-Section posts may be open-slotted to securely hold the top tension cable in position without
vertical movement. Such slotting shall allow removal and replacement of a post without disturbing the top tension
cable. Tubular posts shall be fitted with watertight tops.

616.03.04 RECONSTRUCT FENCE: Reconstrucied fences shall be carefully erected, using salvaged materials
and shall be similar in type to the original construction. Any new materials necessary o rebuild the fence shall be
furnished by the Contractor, shall be of the same kind as those in the original fence, and the cost thereof shall be
included in the contract price for the work. The resulting reconstructed fence shall be equal to or better than before
removed. In reconstructed fences, the Contracting Agency reserves the right to furnish the Contractor with such
new materials as it deems advisable, and these materials shall be used in the reconstruction of the fence in lieu of
salvaged materials which they replaced.

616.03.05 GATES: The width of drive gates shall be as shown on the plans and as indicated in the proposal and
the height shall be suited to the fencing but shall not be more than seventy-two (72) inches (1.83 meters) nor
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less than forty-eight (48) inches (1.22 meters). The wire mesh filler shall be rectangular or two (2) inch (5
centimeters) diamond mesh for standard fencing and chain-link fence fabric for chain-link fencing.

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

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

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

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

METHOD OF MEASUREMENT

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

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

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

Missouri gates, regardless of width, shall be measured for payment as units.

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

BASIS OF PAYMENT

616.05.01 PAYMENT: The accepted quantity of new and reconstructed fence measured as provided in
Subsection 616.04.01, "Measurement,” will be paid for at the contract unit price bid per linear foot (meter) for the

types and sizes specified.
The accepted quantity of new gates measured as provided in Subsection 616.04.01, "Measurement, " will be paid

for at the contract unit price bid per each for types and sizes specified.

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

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

Payment will be made under:

PAY ITEM PAY UNIT
Type ( YFence . .. .. e Linear Foot (Meter)
(Size) Chain-Link Fence . . . ... .. e Linear Foot (Meier)
(Size) Metal Drive Gale . . .. . o e e Each
(Size) Timber Drive Gale . . . . . . . e Each
(Size) Metal Walk Gate . . . . . . . i e e e e Each
(Size) Timber Walk Gate . . . . . . . e e e Each
Reconstruct Fence . . . . . . L e Linear Foot (Meter)
Missouri GAle . . . . e e e e e e Each
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SECTION 617

CATTLE GUARDS

DESCRIPTION

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

MATERIALS

617.02.01 GENERAL: All materials shall conform to the requirements specified in the following sections:

Portland Cement CONCIEIE . . . . . vt e i e e e e e e e e e e e e e e e e e e e Section 501
Reinforcing Steel .. ... ........... T Section 505
Steel StUCTUIES . . . i e e e e e e e e e e Section 506
Hardware . . e e Section 723
Painting .. ... e Section 614
Paint L e e e Section 714
B L= Section 718

All hardware shall be galvanized steel.
All lumber and timber shall be Dougtlas Fir, No. 2 joist and plank or No. 1 structural posts and timber. Any

commercial grading rules that will provide material of an equal or greater stress value may be used.
CONSTRUCTION

617.03.01 EARTHWORK: Structure excavation and backfill shall conform to the applicable requirements of
Section 206, "Structure Excavation” and 207, "Backfill."

617.03.02 GENERAL: Catile guards shall be constructed in accordance with the details and dimensions shown
on the plans.

Concrete and metal reinforcement construction shall conform to the applicable requirements of Sections 502,
“Concrete Structures™ and 505, "Reinforcing Steel," respectively.

Steel members connections shall be welded and the construction thereof shall conform to Section 506, "Steel

Structures. "
The wing posts and wheel guards shall be given a preservative treatment conforming to the requirements of

Section 719, "Timber Preservatives." Treated timber and lumber is not to be painted.
Timber and lumber shall be assembled and placed in conformance to the applicable requirements of Section 507,

"Timber Structures."
Painting shall be in accordance with recognized high standards of workmanship and in conformance with the

applicable requirements of Section 614, "Painting. "
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METHOD OF MEASUREMENT

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

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

BASIS OF PAYMENT

617.05.01 PAYMENT: The accepted quantity of cattle guards measured as provided in Subsection 617.04.01,
"Measurement,” will be paid for at the contract unit price bid per each for the sizes specified. The cost of cattle
guard wings shall be included in the contract unit price for cattle guards, however, where wings alone are required,
they will be paid for ai the contract unit price each for catile guard wings. The above prices shall be full
compensation for furnishing hardware, cement concrete, steel, timber and lumber, structure excavation and
backfill, furnishing and applying paint, framing, erecting, adjusting fence, and all incidentals necessary to complete
the work.

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

Payment will be made under:

PAY ITEM PAY UNIT
(Size) Steel Cattle Guard . ... L e Each
Cattle Guard WINES . . .. oL e e Bach
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618
SECTION 618

GUARDRAIL

DESCRIPTION

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

MATERIALS

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

015> Section 718
Timber PreservaliVes . . o . o i o v e sttt e e e e e e e e e e e e e e e e e Section 719
Guardrail Matenals . . . . . . . e e e e e Section 720
GalvanizZing - . . . o v v ot i e e e e e e e e e e e e e Section 715

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

Cable end anchor assemblies for metal beam guard railing shall be constructed as shown on the plans and shall
conform to the requirements set forth in Subsection 720.03.04.

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

The minimum retention of preservative in pounds per cubic foot (grams per cubic centimeter) of wood shall

be as follows:

(a) Creosote - 8 pounds (0.128 grams per cubic centimeter).
() Creosote-Petroleum - 8 pounds (0.128 grams per cubic centimeter).
(¢) Pentachlorophenol - 8§ pounds (0.128 grams per cubic centimeter).

Guardrail quantities shown on the plans are approximate. As construction progresses the Engineer will review
the need for guardrail and will, at the completion of this review, provide the Contractor with the revised amount
of guardrail required. Should the Contractor elect to order guardrail materials prior to receiving this revised list
from the Engineer he shall be completely responsible for furnishing the amount of guardrail and appurtenances
required by said list. Should additional quantities be required to meet the requirements of the list there shall be
no additional compensation allowed above the unit price and no compensation shall be allowed for surplus
materials in excess of the requirements of the list.

618.02.02 REFLECTORS: Reflector plates for guardrail shall be fabricated from eleven (11) gage (0.30
centimeters) steel sheet. Nails for fastening reflector plates to the guardrail post shall be either galvanized metal
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or aluminum. Steel reflector plates shall be galvanized. Reflectorized material for reflector plates shall conform
to the requirements of Subsection 721.03.03, "Reflectors.”

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

(a) 50 feet (15 meters) on tangents and curves of 700 feet (213 meters) radius or greater.

(b) On curves with less than 700 feet (213 meters) radius, markers shall be placed on the post nearest the
spacing shown for guide posts in Table I, as shown in the plans.

(c) At interchanges, guardrail markers with amber reflectors shall be installed at a maximum spacing of 50
feet (15 meters) along acceleration and deceleration lanes, and in accordance with paragraph (b) on turning
ramps and roadways.

Reflectors shall be white except as noted in (c) above.

CONSTRUCTION

618.03.01 GENERAL: Unless otherwise specified, guardrail shall be constructed with either treated Douglas Fir,
West Coast Hemlock, or Western Larch posts, beam-type plates and fittings, as shown on the plans. Post spacing
shall be as shown and guardrails shall be constructed in accordance with the design shown on the plans. The use
of more than one type of guardrail on a single project will not be approved unless so provided in the special
provisions or appearing as a contract item in the proposal.

Posts shall be set plumb, except on superelevated curves where they shall be set perpendicular to the roadbed.
Front faces of posts shall form a straight line, except on curves where they shail be a uniform distance from the
centerline of the roadway. Post holes shall be backfilled in layers with approved material thoeroughly rammed with
an iron tamping tool in such manner as not to displace the bottom of posts from correct alignment.

Guardrail beam elements may be furnished in 12 foot, 6 inch (3.8 meters) or 25 foot (7.6 meters) lengths at the
option of the Contractor, and shall conform to the AASHTO requirements for "Corrugated Steel Beams for
Highway Guardrail" designation M 180-74, for Class A, Type 2 guardrail.

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

Cable clips and a cable thimbie shall be used to attach cable to the anchor rod.

After installation and before backfilling, the portion of the anchor rod to be buried in earth shall be coated with
a minimum 20-mil (0.05 centimeters} thickness of coal tar ename! conforming to AWWA Standard C 203.

Metal components of the anchor assembly shall be fabricated in conformance with good shop practice and shall
be hot-dip galvanized in accordance with the provisions in Section 715.

Anchor blocks shall be constructed of concrete conforming to the provisions in Sections 501 and 502.

Concrete shall be placed against undisturbed material of the excavated holes for anchor blocks. The top 12
inches (30 centimeters) of holes shall be formed, if required by the Engineer.

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

The overall length of each anchor cable assembly shall be 2 minimum of 10 feet (3 meters).

Framing shall be done and fittings attached in such manner that the rail, after erection, shall be true to line and
grade and shall have the proper tension in the rail plates. Care shall be taken to prevent the disturbance of
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posts during the erection of the rail, and, when necessary, temporary braces shall be installed to insure against
post displacement.

618.03.02 PAINTED GUARDRAIL:

(A)

Field Painted: After the posts are set, the exposed portions shall be wrapped or otherwise protected
to the satisfaction of the Engineer so that they shall remain free from paint, road oil, and other
objectionable material. After all other work is completed and prior to the semi-final inspection, the
wrapping or protection shall be removed. All posts that have paint, road oil, or other objectionable
materials on the exposed surface or that do not otherwise meet the required specifications shall be
cleaned or removed as the case may require, at the Contractor’s expense.

All exposed surface of the metal guardrail that has become soiled or marred shall be cleaned or
repainted at the expense of the Contractor as required by the Engineer.

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

New guardrail beam elements shall be galvanized both sides, cleaned primed and painted on the side
facing traffic.

After erection, all metals parts and fittings, free from coatings of any kind, including dirt, rust, and oil
and grease, shall be given three coats of paint as specified in Section 714, "Paint." Parts shop prime
coated by the manufacturer shall conform to Subsection 614.03.04, "Painting Structural Steel," and

Section 714, "Paint."

Posts shall not be painted.

All beams shall be cleaned prior to priming by wiping down the surface with solvents such as naphtha,
white (lead-free) gasoline, or detergent. Detergents may be of the type commonly used in washing
machines; however, if detergent is used, it shall be thoroughly rinsed from the rail with clear water,

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

Prime coat may be applied in the field and shall conform to California State Specification 701.80.52,
"Pre-Treatment Vinyl Wash Primer."

Intermediate and finish coats shall conform to California State Specification 741.80.10, "Exterior White
Metal Enamel.” Surfaces to be painted shall be dry and the temperature during priming, painting, and
for six (6) hours hereafter shall not be below fifty (50) degrees Fahrenheit (10 degrees Celsius),
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SECTION 620

RIGHT-OF-WAY MARKERS

DESCRIPTION

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

Engineer.

MATERIALS

620.02.01 GENERAL: All materials shall conform to the requirements specified in the following sections:

Object Markers and Guide Posts . . .. . ... . ... .. ... ... . ... . e Section 721

CONSTRUCTION

620.03.01 GENERAL: Right-of-way markers shall be constructed in accordance with the details and dimensions

shown on the plans. The markers shall be set plumb.
The exact location of posts will be staked by the Engineer.

METHOD OF MEASUREMENT

620.04.01 MEASUREMENT: The quantity of right-of-way markers measured for payment will be the number

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

BASIS OF PAYMENT

620.05.01 PAYMENT: The accepted quantity of right-of-way markers measured as provided in Subsection
620.04.01, "Measurement," will be paid for at the contract unit price bid per each.
All payments will be made in accordance with Subsection 109.02, "Scope of Payment."

Payrent will be made under:
PAY ITEM

Right-of-way Markers . . . . L .. L
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SECTION 621

MONUMENTS

DESCRIPTION

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

Bronze discs as specified by the Contracting Agency shall be installed and inscribed in the monuments under
the direct supervision of a Registered Land Surveyor. The Contractor shall coordinate his work with the Registered

Land Surveyor.

MATERIALS

621.02.01 GENERAL: Monuments shall be constructed of Portland cement concrete, and shall be of Type I,
Type 11, Type Iil, or Type IV as shown in the Standard Drawings.

CONSTRUCTION

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

These monuments may perpetuate a point or reference a point.
An as built set of plans for the project, showing the exact location of all monumenis set shall be prepared by

a Registered Land Surveyor and filed with the County Surveyor prior to acceptance of the project.
METHOD OF MEASUREMENT

621.04.01 MEASUREMENT: The guantity of monuments measured for payment will be the number of units
complete and in place.

BASIS OF PAYMENT

621.05.01 PAYMENT: The accepted quantity of monuments measured as provided in Subsection 621.04.01 will

be paid for at the contract price bid per each.
Payments will be made in accordance with Subsection 109.02, "Scope of Payment."

Payment will be made under:

PAY ITEM PAY UNIT

MOMUMENIS . . . o ot e e e e e e e e e e e
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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.

Structural 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 Seciton 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 compieted 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 shalil 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."

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
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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 temnplate 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 .03.07 WIRING: Wiring shall conform to appropriate articies 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 slack coiled in each pull box.

Series lighting cable shall be installed without splices from luminatire to lnminaire and from service to luminaire
unless otherwise specified. Multiple lighting conductors 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 pulied 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 beth 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 permirted 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 length 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.

Manual or power-operated equipment normaily 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
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(3) Unless otherwise specified, each valve body shall be tested under a test pressure equal to twice its

)

)

design water working pressure.

Unless otherwise specified, all interior bronze parts of valves except gate valve stems, shall
conform to the requirements of the "Specifications for Composition Bronze or Qunce Metal
Castings" (ASTM B 62). Gate valve stems shall be of bronze containing not more than 5% of zinc
nor more than 2% of aluminrum, and shall have a minimum tensile strength of 60,000 psi (413.8
MPa), a yield strength of 40,000 psi (275.8 MPa), and an elongation of at least 10% in 2 inches
(5 centimeters), as determined by a test coupon poured from the same ladle from which the valve
stems to be furnished are poured.

Shop drawings on all valves shall be furnished in accordance with Subsection 629.01.03.

(b) Butterfly Valves.

D

@

Butterfly valves shall conform to the "AWWA Standard for Rubber-Seated Butterfly Valves”
(AWWA C 504), subject to the following requirements; Valves shall be Class 150-B. Valves shall
be furnished with flanges faced and drilled to 125 pound (0.86 MPa) American Standard
dimensions, and, unless otherwise shown, may be either short-bodied or long-bodied. Shaft seals
shall be designed for use with standard split-V type packing. Valve discs shall be manufactured
of any material listed in Section 8.2 of the above referenced AWWA standard except bronze. The
metal surface seating against the rubber seat, or the surface in contact with the rubber disc edge,
shall be type 18-8 stainless steel. For valves 12 inches (30 centimeters) and larger, the rubber seat
shall be attached to the valve body and not to the disc. For valves 10 inches (25 centimeters) and
smaller, the rubber seat may be attached to the body or the disc. Valves 10 inches (25 centimeters)
and smaller shall be "450" as manufactured by Dresser Industries, or approved equal. Valves 12
inches (30 centimeters) and larger shall be Series 650 as manufactured by BIF Industries, "Triton"
as manufactured by Henry Pratt Company, or approved equal.

Operators.

(2) Except as otherwise provided herein, valves shall be provided with watertight manual
operators. The operating torque of each valve and operator shall be computed in accordance
with Appendix A of AWWA Standard C 504 for the pressure as indicated and a velocity of
16 fps (4.9 meters per second). Operation shall be through totally enclosed permanently
lubricated and sealed gear reducers which provide at least 40 revolutions of the operator input
shaft to open or close valve. Gear reducers shall have self-locking worm gearing. Open and
close stops shall be provided to limit valve disc travel. Traveling nut operators will not be
permitted for valves 24 inches (61 centimeters) in diameter and larger.

(b) Unless otherwise specified valves in vaults shall be provided with manual handwheels, and
position indicators. The position of the handwheel will be specified at the time shop
drawings are submitted. All valves shall be provided with a counterclockwise opening, 2 inch
(5 centimeters) square operating nut with a horizontal valve shaft.
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(©)

(@

(e)

Gate Valves. Except as otherwise provided herein, gate valves shall conform to the "Standard for Gate
Vaives for Ordinary Water Works Service" (AWWA C 500). Valves shall be of the iron bodied, bottom-
wedging double-disc type with nen-rising stem, except as otherwise shown, counterclockwise opening,
and provided with a 2 inch (5 centimeters) square operating nut, or handwheel, as shown. Valves with
non-rising stems shall have O-ring seals. Valves with outside screw and yoke shall be provided with
stuffing boxes. Unless otherwise specified all interior parts of gate valves, including discs, shall be
constructed of bronze conforming to the requirements contained in Subsection 629.02.23(a)(4). Gate
valves shall be furnished with flanged ends, hub ends, or with "Ring-Tite" or approved equal ends as
shown. Gate valves 14 inches (36 centimeters) and larger in diameter shall be furnished with valved

 bypass. Gate valves shall be as manufactured by Mueller, lowa M & H, Rich, or approved equal.

Angle Valves. Angle valves shall be designed for a water working pressure equal to design pressure of
the pipeline, shall be bronze trimmed, and Crane No. 353, Powell No. 308, or approved equal.

Miscellaneous Small Valves. Miscellaneous small valves shall be as shown, Where plug valves are
indicated and where valves smaller than 4 inches (10 centimeters) are not specifically labeled or otherwise
specified, the valves shall be iron-bodied, lever-operated, rubber faced, eccentric plug valves, Dezurik,
Series 100 or approved equal.

629.02.24 CONCRETE: Ali concrete shall be portland cement concrete conforming to the requirements of
Section 501, "Concrete”, of the Standard Specifications.

629.02.25 REINFORCING STEEL: Reinforcing steel shall be deformed steel bars or cold-drawn steel wire,
or fabricated forms of those materials, as required by the applicable drawings and specifications. Materials shall
conform in quality to the requirements of "Reinforcement," Section 713 of the Standard Specifications.

629.02.26 PAINTINGS AND COATINGS:

(a)

()

General. The Contractor shall furnish all labor, material and equipment necessary to complete the
painting and to provide protective coatings as specified or required. All coating thickness described herein
refer to dry-film thickness.

Epoxy Coating.
(1) General. Where specified or shown, an epoxy coating shall be applied as specified herein.

(2) Material. Except as otherwise provided herein, the material used shall be 100 % powder epoxy and
shall be 3-M Company "Scotchcoat," Michigan Chrome and Chemical Company "Miccron 650 or
651," or approved equal. Where in the Engineer's opinion, because of the nature of the item being
coated, it would be impossible to use the powder epoxy method without causing damage to the item,
the use of a liquid epoxy will be permitted. Said liquid epoxy shall be 3-M Company Ne. 306,
Keysite 740, or approved equal.
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(3)

4)

3)

(6)
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Rev. May 17, 2001

Surface Preparation. The surface shall be blast-cleaned in accordance with SSPC-SP-5 (White
Metal Blast Cleaning). The grit stze used shall be as recommended by the epoxy manufacturer. All
joints shall be ground smooth before blasting.

Application, Application of the epoxy coating shall be in accordance with the manufacturer's
instructions; provided that, if liquid epoxy is permitted, it shall be applied in not less than 3 spray
coats to give the required total thickness.

Thickness of Coating. The minimum dry ceating thickness shall be 8 mils, provided, however, that
the thickness of coating in the grooves or valves or fittings designed to receive a rubber gasket shall
be approximately 5 mils.

Inspection. Coating thickness shall be checked with a non-destructive magnetic type thickness gage.
Coating integrity shall be tested with a sponge testing unit operating at approximately 60 volts. All
pinholes shall be marked, repaired, and retested. No pinholes or other irregularities will be
permitted in the final coating.

Field Repairs. If small local repairs are necessary, they shall be made using the same liquid epoxy
with which the item was initially coated. The surface must first be hand tool-cleaned in accordance
with SSPC-SP-2 (Hand Tool Cleaning). The repair epoxy material shall be applied in accordance
with the manufacturer's instructions.

Buried Galvanized Steel Pipe. Buried galvanized steel pipe and be cleaned and wrapped with PVC tape
in accordance with these specifications.

(0

)

Surface Preparation. Surfaces shall be cleaned in accordance with SSPC-SP-3 (Power Tool
Company).

Wrapping. Prior to wrapping the pipe with PVC tape, the pipe shall be primed using a primer
recommended by the PVC tape manufacturer. After being primed, the pipe shall be wrapped with
a 20 mil adhesive PVC tape, half-lapped, to a total thickness of 40 mils. Application shall be in
accordance with the tape manufacturer’s instructions.

Buried Miscellaneous Ferrous Surfaces, Valves and Joints.

(1)

(2)

Surface Preparation. Surfaces shall be cleaned in accordance with SSPC-SP-3 (Power Tool
Cleaning) or SSPC-SP-2 (Hand Tool Cleaning).

Coating. Unless otherwise specified or shown, surfaces shall be field-coated with not less than 2
coats of 3-M Company's EC 244 or approved equal. Application shall be in accordance with the
manufacturer's instructions. After drying, the coating shall not be less than 1/8 of an inch in
thickness over all surfaces.
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(3) Joints will be wrapped with two layers of 6 mil thickness polyethylene film and tightly sealed.
(e) Exposed Ferrous Metal.

(I} Area of Application. All ferrous metal, not buried (excluding stainless steel) shall be painted or
coated.

(2) Surface Preparation. Sandblasting per SSPC-SP-6 (Commercial Blast Cleaning), except that SSPC-
SP-3 (Power Tool Cleaning) or SSPC-SP-2 (Hand Tool Cleaning) will be permitted if the Engineer
determines that sandblasting is inappropriate or will damage adjacent work.

(3) Coating.

(a) Amercoat Alternate. Prime coat Amercoat 25 or 38 (2 mils). First finish coat Amercoat 52
(2 mils). Second finish coat Amercoat 52 (2 mils). Total thickness of system (6 mils). Finish
color will be selected by the Engineer.

(b) Engard Alternate. Prime coat Engard 126 (3 mils). First finish coat Engard 214 (1-1/2 mils).
Second coat Engard 214 (1-1/2 mils). Total thickness of system (6 mils). Finish color will be
selected by the Engineer.

(¢) Mobil Alternate. Prime coat Mobil 13-Y-5 (2 mils). First finish coat Mobil 12-F-17 (2 mils).
Second finish coat M 12-Series (2 mils). Total thickness of the system (6 mils). Finish color
will be selected by the Engineer.

CONSTRUCTION

629.03.01 GENERAL: The Contractor shall perform all work required for construction of water mains and
appurtenances as shown.

629.03.02 EXCAVATION: Excavation shall be as specified in Section 208. "Trench Excavation and Backfill. "
629.03.03 PIPE BEDDING: Pipe bedding shall be as specified in Section 208, "Trench Excavaticn and Backfill. "
629.03.04 TRENCH BACKFILL: Trench backfill shall be as specified in Section 208, "Trench Excavation and
Backfill" except that trenches shall be backfilled in at least two lifts for pipe sizes of 12 inches (300 millimeters)
and larger unless otherwise approved by the Engineer.

629.03.065 SOILS TEST: Soils tests shall be as specified in Subsection 208.03.04, "Soils Test."

629.03.06 CUTTING AND RESTORING STREET SURFACING: Cutting and restoring street surfacing shall
be as specified in Subsection 208.03.05, "Cutting and Restoring Street Surfacing.”
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629.03.07 BACKFILL AROUND STRUCTURES: Backfill around structures shall be as specified in Section
207, "Structure Backfill."

629.03.08 CONCRETE: This work shall consist of furnishing and placing Portland cement concrete as specified
in Section 502, "Concrete Structures.”

629.03.09 CONNECTIONS TO EXISTING FACILITIES: The Contractor shall make connections to existing
pipelines as shown. Dry connections to existing facilities shall be made at times which will cause the least
inconvenience to the water consumers, and shall be planned in such a manner that the duration of any shutdown
will be kept to a minimum. No additional compensation shall be paid for overtime which may be necessary in the
making of connections to existing facilities. The Contractor shall notify the Engineer at least 3 days in advance
of the date on which he proposes to begin to make connections to the existing facilities. When a connection to an
existing main is made, about 4 ounces of HTH shall be placed in the pipe at each point where the existing main
is cut. All new pipe and fittings at such connections shall be swabbed internally with an approved chiorine solution.
All connections shall be made in the presence of the Engineer. After the new main is completed it shall be tested
and sterilized before the valve between the new main and the old main is opened. Time and duration of shutdown
shall be as specified by the Contracting Agency.

629.03.10 INSTALLATION OF VALVES: Unless otherwise noted all buried gate valves shall be instalied with
the stems in a vertical position and all buried butterfly valves shall be installed with the shafts in a horizontal
position. Valve boxes shall be centered over the operating nuts and shall be set plumb.

629.03.11 INSTALLATION OF ASBESTOS CEMENT PIPING:

(a) General.

(1) The Contractor shall install all pipe, fittings, valves, and appurtenances shown and specified herein
including pipe supports, bolts, nuts, gaskets, couplings and jointing materials. All exposed piping
shall be adequately supported with devices of appropriate design.

(2) Prior to commencing excavation for pipelines, the Contractor shall have materials, labor and
equipment on the job site which are suitable for making emergency repairs to the existing water
system, should the existing facilities be damaged by the Contractor's operations.

(3) The Contractor shall take all necessary precautions to prevent the pipe from floating due to water
entering the trench from any source, and shall assume full responsibility for any damage due to this
cause and shall at his own expense restore and replace the pipe to its specified condition and grade
if it is displaced due to floating. The Contractor shall maintain the inside of the pipe free from
foreign materials and in a clean and sanitary condition until its acceptance by the Contracting

Agency.
(4) Trenches shall be in a reasonably dry condition when the pipe is laid. Necessary facilities shall be

provided for lowering and properly placing the pipe sections in the trench without damage. The pipe
shall be laid carefully to the lines and grades shown, or to the minimum depths indicated on the

629-12



629

WATER DISTRIBUTION FACILITIES

Rev. May 17, 2001

(b}

drawings, and the sections shall be closely jointed to form a smooth flow line. Exceptional care
shall be taken in placing the pipe and making the field joints. Concrete thrust blocks shall be
provided at the Jocations and of the sizes shown or indicated.

Laying and Jointing Asbestos Cement Water Pipe.

(1)

(2)

3)

(4)

General. Asbestos cement pipe shall be installed in accordance with the "Standard for Installation
of Asbestos Cement Water Pipe” (AWWA C 603), except as otherwise provided herein or shown.

Inspection. Prior to installation in the trench, asbestos cement pipe and couplings and rubber rings
shall be inspected for damage and defects in material and workmanship. Damaged or defective
materials shall be rejected and removed from the job site.

Jointing to Cast Iron. Unless otherwise shown, joints made between asbestos cement pipe and cast
iron valves and fittings shall be "Ring-Tite" joints, or approved equal, sealed with a rubber ring
gasket. After assembling the joint, the position of the rubber ring gasket shall be checked with a
suitable gage. Rubber ring gaskets shall be located an even distance from the face of the valve or
fitting, for the full circumference of the pipe. Precaution shall be taken while jointing to prevent
from entering the joint space.

Cover. A minimum of 48 inches (122 centimeters) of cover shall be maintained over all asbestos
cement pipe where there is not established street grade, unless otherwise shown on the drawings.
A minimum of 36 inches (90 centimeters) of cover shall be maintained over pipe 12 inches (30
centimeters) in diameter and smaller, 42 inches (106 centimeters) of cover over pipe 14 inches (36
centimeters) and 16 inches (41 centimeters) in diameter where there i1s an established street grade,
unless otherwise shown on the drawings.

629.03.12 TESTING: The Contractor shall test the pipeline in conformance with AWWA C 603 and as specified
by the Contracting Agency.

629.03.13 DISINFECTION:

(2)

(b)

©

General. Disinfection shall be accomplished by chlorinatien either at the same time or after the pipe has
been tested, but the disinfection shall be completed before the pipe has been connected to the existing

system.

Chlorination. The chlorine solution shall be applied in such a manner that as the pipeline is filled with
water the dosage applied to the water entering the pipe shall not exceed 50 ppm. Care shall be taken to
prevent the strong chlorine solution in the iine being treated from flowing back into the line supplying the

water.

Retention Period. Chlorinated water shall be retained in the pipeline long enough to destroy all
nonsporeforming bacteria. This period shall be at least 24 hours. After the chlorine-treated water has
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been retained for the required time, the chlorine residual at the pipe extremities and at other representative
points shall be at least 10 ppm.

(d) Chlorinating Valves. During the process of chlorinating the piping and pipelines, all valves and other
appurtenances shall be operated while the pipeline is filled with a heavily chlorinated water.

(e) Final Flushing. Following chlorination, all treated water shall be thoroughly flushed from the piping and
pipelines at their extremities. Should the initial treatment fail to produce satisfactory disinfection of the
piping and pipelines, as evidenced by the chiorine residual, the chlorination procedure shall be repeated
until acceptable results are obtained.

(f) Refilling With Water. Following final flushing, the pipeline shail be filled with water and left full.

(g) Bacteriological Tests. The Contractor shall be responsible for providing connections and apparatus
necessary to obtain samples of water from the pipeline after final flushing is complete, but before the
pipeline is placed into service. Bacteriological analyses will be performed by the District Health
Department. Should the initial treatment fail to produce satisfactory disinfection of the pipeline as
evidenced by the bacteriological tests, the chlorination procedure shall be repeated until acceptable results
are obtained.

629.03.14 FIRE HYDRANT INSTALLATIONS: Fire hydrants, assemblies, and the installation thereof,
consisting of the hydrant, lateral and valve at the main, shall consist of materials approved by the applicable Fire
Department and shall be installed and painted in accordance with Fire Department spectfications or requirements.

All fire hydrants shall be for use with "Fluid-Tite" or "Ring-Tite" asbestos cement pipe. They shall have 2-1/2"
NST nozzies higbee cut, and one 4" NST pumper nozzle breakway coupling at ground level; 4" valve opening;
6" "Ring-Tite" inlet connection. All hydrants shall be of the compression type; 150 psi working pressure, 300 psi
test; hydrants shall be able to deliver 250 gallons per minute from each 2-1/2" outlet with a pressure loss of not
more than 1-3/4 pounds for two-way, 2-1/2 pounds for three-way. There shall be an O-ring between the hydrant
barrel and bonnet. Hydrants shall be bury type; 1-1/8" pentagon operating nut; counterclockwise opening, and
painted in accordance with Fire Department specifications or requirements.

629.03.15 ABANDONING OF VALVES: Valves shown or specified to be abandoned, shall have the valve box
removed a minimum of 12 inches (30 centimeters) below the surface, and backfilled with Asphaltic Concrete if in
a paved area. If not in a paved area backfill may be native material.

629.03.16 INSTALLATION OF PIPE CASING:

(a) General. The Contractor shall furnish and install all pipe casing as specified herein and as shown on the
drawings. The casing shall be laid true to grade and line with no bends or changes in grade or the full

length of the casing.
(b) The pipe shall be supported at each end of each joint with 4" x 4" x 3" (10 x 10 x 91 centimeters) skids

minimum. The annular space between the pipe and the casing shall be backfilled with sand. After
installation of the pipe, and the casing shall be sealed at both ends with mortared brick or cement block.
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METHOD OF MEASUREMENT
629.04.01 MEASUREMENT: The method of measurement shall be as specified by the Contracting Agency.

BASIS OF PAYMENT

629.05.01 PAYMENT: Payment shall be as specified by the Contracting Agency.
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METAL BIN-TYPE RETAINING WALLS 660

dimensions of structure backfill behind the wall shall be the same as those prescribed in Subsection 207.03.01
for walls and abutments, or as otherwise shown on the plans.

660.03.03 ASSEMBLY: In the construction of a wall on a curve the proper curvature for the face shall be
obtained by the use of shorter stringers in the front or rear panels of retaining walls as designated in the plans

or by the Engineer.
The wall height and depth may be varied. Two or more designs of retaining walls may be incorporated in the

same wall by the use of standard split columns to make the connection of the step-back.
The units shall be erected as shown on the pians. Members shall be handled carefully and any which are
damaged shall be removed and new members substituted at the Contractor’s expense.

METHOD OF MEASUREMENT

660.04.01 MEASUREMENT: The guantity of metal bin-type retaining wall measured for payment will be the
number of square feet (square meters) shown on the plans for each design type of wall, complete and in place.
All measurements will be made in accordance with Subsection 109.01, "Measurement of Quantities.”

BASIS OF PAYMENT

660.05.01 PAYMENT: The accepted quantities of metal bin-type retaining walls measured as provided in
Subsection 660.04.01, "Measurement,” shall be paid for at the contract unit price bid per square foot (square

meter) for the type specified.
Structure excavation and structure backfill will be paid for in accordance with Sections 206, "Structure

Excavation” and 207 "Backfill."”
All payments will be made in accordance with Subsection 109.02, "Scope of Payment."
Payment will be made under:
PAY ITEM PAY UNIT

Metal Bin-Type Retaining Wall (type) .. ... ... ... ... .. ... Square Foot (Square Meter)
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DIVISION III

MATERIALS DETAILS

NOTE: Where pertinent a "Manufacturer’s Cerfificate of Compliance” covering materials as specified in this
Division may be required and shall be furnished by the Contractor, when requested by the Engineer, at no cost to
the Contracting Agency.

SECTION 701

PORTLAND CEMENT

SCOPE

701.01.01 MATERIALS COVERED: This specification covers the five types of Portland cement as required
under pertinent sections of these specifications and Type I-P. Unless otherwise provided, the cement to be used
for all Portland cement concrete, mortar, cement-treated base, and cement-treated subgrade shall be in accordance
with the following table:

Type Minimum Sacks Maximum Water
of Cement of Cement Per Cement (Plus
Permitted Per Cubic Yard Fly Ash) Ratio
Type 11 & Fly Ash 6.5 7 0.45
Type 1-P (MS) 6.5 0.45
Type V 6.5° 0.45
Type V & Fly Ash 6.0" 3 0.45

Note: - Sacks per cubic yard before replacement with fly ash.

% _ 6.0 sacks per cubic yard for precast products, pipe and box, with zero slump mix design.
3. 5.5 sacks per cubic yard for precast products, pipe and box, with zero slump mix design.

MATERIALS

701.02.01 GENERAL: Unless otherwise specified the type of cement used is to be at the Contractor's option
based on availability, and no additional compensation will be allowed for substitution of any type of cement for

another.
Portland cement concrete shall be subject to the requirements of Section 501, Table 1, except as herein noted.
Cement to be removed and replaced with fly ash shall be 13% to 20% of the weight of cement. Fly ash added
at the mixer shall be in a proportion of 1.2 minimum to the weight of cement removed.
Class F fly ash conforming to the requirements of Section 729, "Fly Ash," shall be used.
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SECTION 705

AGGREGATES FOR BITUMINOUS COURSES

SCOPE

705.01.01 MATERIALS COVERED: This specification covers the quality and size of local mineral materials
and commercial mineral fillers used in bituminous base and surface courses.

REQUIREMENTS

705.02.01 GENERAL: The mineral aggregate shail be the crushed and screened product of approved deposits.
The Engineer reserves the right to prohibit the use of aggregates from any source when:

(a) The character of the material is such, in the opinion of the Engineer, as to make improbable the furnishing
of aggregates conforming to the requirements of these specifications.

(b) The character of the material is such, in the opinion of the Engineer, that undue additional costs may be
accrued by the Contracting Agency.

(c) The maximum allowable water absorption of either coarse or fine aggregate shall not exceed 2.5 percent
when tested in accordance with ASTM C127 (coarse aggregate) and ASTM C128 (fine aggregate).

The mineral aggregate shall be clean, hard, durable, free from frozen lumps, deleterious matter, and harmful

adherent coatings.
When producing plantmix aggregate, all natural fines passing the No. 4 sieve shall be screened from the coarse

aggregate and may be reintroduced into the mix at a rate not to exceed twenty (20) percent by dry weight of the

combined aggregates.
The natural fines may be used only when all applicable mix design criteria have been met.

705.02.02 DEFICIENCIES: If the product of any deposit is deficient in the fraction passing the No. 50 sieve,
additional filler from other approved deposits meeting the physical requirements may be added. The added material
shall be fed to the drier in a uniform manner from a separate stockpile. If the added material is a commercial
mineral filler, it shall be uniformly fed directly to the plant. This is not to be construed as a waiver of any of the

requirements contained herein.
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705.03.01 PLANTMIX AND ROADMIX BITUMINOUS BASE AND SURFACE AGGREGATE, TYPES
TWO FINE AND COARSE AND THREE: The aggregate shall conform to the following requirements:

AGGREGATES FOR BITUMINOUS COURSES

PHYSICAL PROPERTIES AND TESTS

Sieve Sizes

1Inch . ..........
34Inch . ... ... ..
Y¥oInch . .........

No.
No.
No.

Project Tests

Sieve Analysis

Sampling Aggregate

Fractured Faces . . . .. ..

Plasticity Index. . . .. ...
Liquid Limit. . . .. ... ..
‘Methylene Blue Test
*Fine Aggregate Angularity

Source Tests

3Stripping Test . . . . . ... ..
Percentage of Wear (500 REV). .
*Elongation @ 5:1...... .
*Soundness Test . . . .. .. ..
Deleterious Materials

Percent By Weight
Passing Sieve

Type 2
Coarse
Arterials
100
84-97
66-82
56-72
35-50
23-38
5-19
2-7

Test Methods
AASHTO T 27
ASTM D 75
NEV. T 230

ASTM D 4318’
ASTM D 4318

AASHTO TP57
AASHTO T 33

Test Methods
ASTM D 1664
ASTM C 131
ASTM D 4791
ASTM C 88
ASTM C 142

Type 2
Fine
Residential/
Collector Type 3
100 e
%0-100 -
78-94 100
68-84 90-100
50-65 55-85
30-49 32-67
7-25 7-27
2-9 2-10
Requirements
Above

*90% (2 Fractures min.)/95%
Min. (1 fracture min.) for
Traffic Category I

35% Min. (2 Fractures min.) for
Traffic Category II

6 Maximum All TC?

35 Maximum Ail TC

10 Max.

45% TC 1

Requirements
Satisfactory
335% Max. All TC
10% Max. TC 1
8% Max. TC
0.3% Max. All TC

! Test Specimens shall be prepared following dry preparation procedure described in Sections 10.2 through 10.2.5

of ASTM D4318.
I TC = Traffic Category

? Test reguirements shafl become effective January 1, 2002,
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SECTION 706

AGGREGATES FOR PORTLAND CEMENT PRODUCTS

SCOPE

706.01.01 MATERIALS COVERED: This specification covers the quality and size of aggregates used in
Portland cement products.

REQUIREMENTS

706.02.01 GENERAL: The mineral aggregate shall be the product of approved deposits. The Engineer reserves
the right to prohibit the use of aggregates from any source when:

(a) The character of the material is such, in the opinion of the Engineer, as to make improbable the furnishing
of aggregates conforming to the requirements of these specifications.

(b) The character of the material is such, in the opinion of the Engineer, that undue additional costs may be
accrued by the Contracting Agency.

Thirty-two (32) days before beginning concrete work, the Contractor shall submit in writing to the Engineer
the proposed concrete mix design, giving the cement factor in sacks per cubic yard (kilograms per cubic meters)
indicating the proportions of cement, water, admixtures and the gradation of the primary aggregate nominal sizes
which he proposes to furnish or select a qualified mix design as indicated on the Internet page,
www,countyworks.net/IQAC.HTM. When the primary coarse aggregate is separated into two sizes, the
gradation shall consist of the gradation for each individual size and the proposed proportions of each individual
size, combined mathematically with the fine aggregate to indicate one proposed gradation. Such gradation shall
meet the grading requirements shown in the following table. (Not applicable to lightweight concrete.)

GRADING LIMITS OF COMBINED AGGREGATES

Sieve Size Percentage Passing
1-1/2" Max. 3/4" Max.

2. 100 -—-
1-1/20 000 87-100
oo . 65-97 100
34000 48-91 80-100
VB 39-70 46-74
4. 30-54 34-54
. 23-50 24-50
6. .. ..o .. 15-37 17-38
30,00 L 8-28 10-29
500 ..o 4-15 5-19
00....... ... 1-7 2-9
200.. ... ... 0-5 0-5
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If the Contractor proposes to use an admixture other than an air-entraining agent, he shall state the complete

brand name and the quantity proposed to be used per sack of cement.
Should the Contractor change his source of supply, he shall submit in writing to the Engineer the new

gradation before their intended use.

PHYSICAL PROPERTIES AND TESTS

706.03.01 COARSE AGGREGATE: The aggregate shall conform to the following chart (requirements):
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Asbestos cement water pipe:
Alternate lining and COAUNE . . . . . . . .. e e e 629-3
Cast iron fittings fOr . . . . . . . . 6292
Installation of asbestos cement piping . . ... . .. . ... 629-12 - 629-13
Materials . . . L e e 629-2
Mortar lining and coating . . . . . . .. L 629-3
Steel fittings for . . ... 629-2 - 629-3
Asphalt cement:
Average weights and volumes tables . . . . . ... L L . 1094
REQUITEIMIETIIS . . . . o o v ottt e ettt e 703-1 - 703-10
Road materials, specifications table . . .. .. ... ... L 703-3
Asphalt emulsions:
Anionic, specifications table for .. ... ... L, 703-8
Cationic, specifications table for . .. . .. ... L L e 703-9
MEaSUrEIENL . . . . . . . o o e e . 109-3
Formulch . . . . e e 2114
For slurry seal/micro-surfacing . . . . . ... ... ... . 4084
Asphalt for waterproofing and dampproofing .. .. ... ... L L L L 646-1
Assembly:
Field, steel SIIUCIUTES . - . . o o o v it e et e e e e e e e e e 506-12 - 506-13
Metal bin-type retaiming walls . . . . . . .. L 660-2
Shop, steel SIUCHITES . . . . . .o ot et e 506-6
Structural plate pIDE . . . .. ... e 606-3
Assignees (See subconiractors)
Assignment of CONTACT . . . . . . . .. e 108-1
Associated General Contractors of America . . . . .. ... . ... L e 101-1
Association of American Railroads . . . . . . .. . L e e 101-1
Authority and duties of:
ENgINeer . . . ... e e e e 105-1
INSPECOr . . . o . o e e 105-6
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Agphaltic emulsion . . . . .. e e 1094
Liquid asphalt . . . ... ... 109-4
Award:
Annulment of . . . . L e 103-2
Cancellation of . . . . . . L e e 103-1
OF CODMTACE . . -« o o o e e e e e e 103-1
Defined . . e, 101-2
And execution of CONITACE . . . . . . . L e e e e 103-2
Notice of . . . L e e e 103-1
B
Backfill:
ADULMENIS . . . . . o o e e e e e 207-3
AUCUIVEITS . . . . o e 207-3 - 207-4
Compaction . . . . ... ... e 207-2 - 207-4
Construction methods . . .. .. .. e e e 2017-2 - 2074
Crushed ROCK . . . . . . o o e e 208-3
Defined . .. . e 207-1
DesCription . . . . . o L e 207-1
Drain (See drain backfill)
With excavated materials . . . ... . . L e e 202-1, 202-3, 206-2
Granular . . .. . e 207-1 - 207-2
Of holes . . . e e e e e 202-1
For Irmigation SYSIEINS . . . . ... . . L. e e 213-8
Materials . . . . . e 207-1 - 207-2
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626-1
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D L o 203-3 - 2034
Sewer IInes . . . . e e e e e e e e e e 630-9
Sand . . . e 208-1
Trench, Type IIL agEIEGAte . . . . . . . .. . e e e e 208-3
Water fOT . . . . e e e e e e 722-1
B3 o T 11 0 629-11
Backflow preventers, IFTIZANON SYSTEIMIS . . . . . o o v v ittt et et e e e e e e e e e e 213-3
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Portland cement CORCrete PAVEIMENE . . . . . . . . . ot v ittt e e 409-4 - 409-7
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Rejection 0f . . . . ... e 102-4
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Bituminous materials: . . . . . . ... e e 703-1 - 703-10
Asphalt CEIMENtS . . . . . . . .. e e 703-2,703-3 - 7034
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Bituminous materials -- continued
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Contractor's responsibility for . . . . . . .. L 703-1
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Cationic asphalt emulsSions . . . . . . . ... e 703-9

Liquid asphalts . . ... .. .. e 703-2, 703-5 - 703-7

MIcTo-surfacing . . . . . o e e e e e 408-4, 703-2, 703-10

Paving asphalts . . . . . .. ... 703-3 - 7034

Physical properties and EeStS . . . . . . . L 703-1 - 703-10

Polymerized asphalt . . ... ... . . e 703-4

Preparationof . . . . . . 401-14 - 401-16

FOr prime COal . . . . . ... .o e 406-1

Refinery test tePOTL . . . . . . .. . e 703-1 - 703-2

FOr Sal CORL . . . . . o o e e e e e e e 407-1

Shipping noUCE . . . . . . o o e e e e 703-1

Slurry seal .. . . . . .. 408-4, 703-2, 703-10

For tack COat . . . o e e e e e 405-1

Waterproofing and dampproofing, asphalt for . . . .. .. ... ... L 646-1
Biniminous mixing plant FEQUITEMENIS: . . . . . . .ottt e e e e e e e 401-7 - 401-11

For batching pIants . . . . . . . ... .. 401-8 - 401-10

For dryer drum mixing plants . . . . . . ... L. 401-11

For recycling plants . . . . . ... L 404-1 - 404-5

Safety . ......... ... ... T 401-8
Bituminous mixtures:

Downdrains . . . . . . . .. e e e 608-2

Hauling equipment foT . . . . . .. L e 401-11

JOb MU fOT . . . o o o 401-1 - 401-6

For sturry seal/micro-surfacing (Pavemenr surface treatments) . ... .. ........... .. ... ... 408-5 - 408-7
Bituminous open-graded plantmix surface:

Aggregates TOI . . . . L .o 705-3

Construction methods . . . . .. .. 403-2 - 403-3

DESCTPLON . . . o o o o e e e 403-1

JOIMIS . . . e e e e e 403-3

Materials . . . . . . . e e 403-1 - 403-2

MEASUTEIMEIILS . . . .« v v v v e e v e it e e e e e e e e e e e e 403-3

Payment . .. ... . .. e 403-3 - 403-4

ROLETS . . o o o e e e e e e e e e 403-2

Surface tolEFANCES . . . . . o o o e e e e e e 403-3

Weather EMItAtiONSs . . . . . 0 ot it e e e e e e e 401-13
Bituminous pavement:

Removal 0f . . . o . e e e 202-1
Bituminous PavVerS . . . . . . . .. e e e 401-12
Bituminous plantmix base:

Aggregates for . . .. .. L 705-2

Construction Methods . . . . . . oL e e e 303-1
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Bituminous plantmix base -- continued
DesCTiption . . . . . o e 303-1
Materials . . . . . . e e 303-1
MEASUIETIENRT . . . . . o it e e e e e e 303-1
Payment . ... . . e e 303-2
ROIEIS . . . o o e 303-1
Spreading and finishing . . . . . . . . L e 303-1
Surface tOIETANCES . . . . . o o o e e e 303-1
Weather limitations . . . . . . .. . L e 401-13

Bituminous plantmix mixtures, compositionof ... ... L o o oL 401-1 - 401-6

Bituminous plantmix pavements (See pavements, plantmix bituminous)

Bituminous plantmix surface:
Aggregates fOT . . . . . L e 705-1 - 705-6
Construction methods . . . . . . . . . 402-1 - 402-5
DesCTIPtON . . o o o e e e e 402-1
Materials . . . . o o o e 402-1
MEASUIEIMENT . . . . . . o L o i e e e e e e e e e e e e e e 402-5
PayIlleNt . . . . . o o e e e e e e e e 402-5
Profilograph Equipment . .. .. ... ... .. ... e 4024 - 402-5
Profilograph measurement . . . . . . . . .. ... ... e 402-2 - 402-4
Spreading and finishing . . . . ... .. L 402-1
Straightedge MEaSUTEINENE . . . . . . . . .. .. i e 402-2
Surface tOlEranCes . . . . . . . e 402-1 - 4024
Weather HINIAHONS . . . . .« . L e 401-13

Bituminous recycled aggregate surface:
Agpregales fOI . . . . . ... e 404-2
Bituminous materials . . . . .. L e e 404-2
Construction methods . . . . . . . . L e 404-4
DeSCTIPHON . . . . . . . o e e e e e e 404-1
MateTials . . . . . e e 404-1 - 404-3
MEASUFEIMENL . . . . . o o ot e e e e e e e 4044
MIKINE . . ottt e e e e 404-4
MIxing PIants . . . . . e e e 404-4
Payment . . . .. .. e e e e e 404-5
ROIIBIS . .ot o e 4044
Sofitening agent . . . . o . ... L e e 404-2 - 404-3
Spreading and finishing . . .. . . .. .. L e 404-4
Sub-base Preparation . . .. .. . . .. e 404-4
Surface tOIETAICES . . . . . . o . o o e e 404-4
Weather lIMItations . . . . . . . . o e e e e 401-13

Bituminous surface existing (See existing surfaces)

Blasting for:
EXCAVALION . . . . o i o i o e e e e e e e e e e e e e e e 203-2 - 203-3

Blotter material (See sand blotter)

Bolts and bolted connections, steel SITUCTUTES . . o o &« o v v et e e et e e e e e e e 506-5 - 506-6
High-tensile strength . . . . . .. .. . L o 710-1
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Bolts and bolted connections, steel structures -- continued
Nuts, dowels and drift bolts . . . . . . .. L e 723-1
Nuts and washers, galvanizing of . . . . . . .. L 723-1
Guardrail materials . . . . . .. e e 720-1 - 720-2
FOr SIENS . . o o e 716-6, 716-7
SEAMIess SIEEL . . . . v o e e e, 710-1
Structural plate pipe . . . . . e 606-1 - 606-4
Bolts and washers, timber structures . . . . . . . . .. L e 507-2
Bonded grout finish, concrete SITUCIUIES . . .. . . . L. . L e 502-17
Bonds, COMITACT . . .« v o v o it e e e e e 101-5
Guarantee bond . . . . . e 103-2
Labor and material . . . . . . . . e e e e 103-2
SUTELY . o v v et e e e 103-2
Borrow:
Contract agreement TOT . . . . .. .. 203-5
Excavation and embankment . . . . . . . L e e e 203-1 - 203-2, 203-5
BOKES, TNEIEL . . . . . o e e e e e e e e 629-6
Boxes, Planter . . . . . .. 212-3
Boxes, pull . . . . 623-3
Boxes, valve, IrTigation SYSIEINS . . . . o . o it i e e e 213-3
Braces for:
Fence materials . . . . . . . . L e e e e 724-1
RS T 1 1 716-5, 716-6, 716-7, 716-8
Timber SIUCEUITES . . . . o o o o e e e e e e e 507-3
Brace wire, fence marterial . . . . . . e e e 724-4
Bridge:
Defined . . . . . e e e e 101-2
Length, defined . . . . . .. . e 101-2
Railings, paint for . . ... e 714-1 - 714-3, 7144
Readway width, defined .. ... . .. . . ... e 101-2
Bridges, concrete (Also see concrete structures)
Extensions of xiSting . . . . . . . e e e e 202-2
Load and speed restricions On NEW . . . . . . . oo v v it it e e e 105-7 - 105-8
Placing Portland cement concrete I . . .. . .. . L L e e 502-1
Railing, aluminem fOT . . . . . . 711-1
Removal of . . . . . e e 202-2
Steel (see steel structures)
Timber (See timber structures)
BIomze Castings . . . . . . oo vt e e e e e e 712-1
Bronze disks for MOMUIMIENTS . . . . . . . . . . o e e e e e 621-1
Brush, removal of . . . . ... e 201-1 - 201-2
Buildings, removal and disposal of . . . . . ... e 202-1
Buming Tegulations . . . . . ... ... e e e 107-8
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C
Calendar day, defined . . . . . . . .. .. e 101-2
Caps, timber SITUCTUFES . . . . . . . . e e e e e e e e e 507-3
Carbon black (Pavement surface treatments, slurry seal/micro-surfacing) ... ... ... ... ... ... .. ...... 408-5
Carbon steel structural tWbing . . . . ... L e 710-1
Cast aluminum alloy . . . . . L. L 711-1
Cast-in-place concrete piles . .. ... . .. 508-2, 508-7 - 508-10
Castings:
BIONZE . . . . . e e e e e 712-1
L0 ) '+ 1 712-1
Iron and steel, painting of . . . . ... ... e 614-2
Malleable . . . . . . . e 712-1
Stee] . . L e e e 712-1
Caitch basins, manholes and inlets:
Adjusting of COVEIS . . . . . 609-2
Clean Out . . . . L L e e e 609-2
Construction methods . . . . .. . oL e e 609-1 - 609-2
COVETS, COMCTEIE . . . o o e o e e e e e e e e e e e e e e e e e e e e 609-1
DeSCOIPLOI . . . o o o ot it e e e e e e e e e 609-1
Earthwork . . . . . . e 605-2
GTAIES . o o v e o e o e e e e 609-1 - 609-2
Materials - . . . .. o e e e 609-1
MEASUTEIMENT . .« .« o o o v v e ettt e e e e e e e 609-2
Payment . ... . ..t e e 609-2 - 609-3
Pipe used I - . . . . o e e 609-1
Removal of . . . .. .. e e 202-2
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Construction methods . . . . .. L 617-1
DESCIIPHON .« o o o o ot et e e e e e 617-1
Earthwork . . . . e 617-1
Materials . . . . . . e 617-1
MEaSUIEIMENt . . . . . . . . o ot e e e e e 617-2
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Pailtilg . . - -« 0 o o o o e e e e e e e e 614-2
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7 617-1
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Cement MEASUTEIMENT . . . . . . . o ottt et b et et e et e e e e e e e e e e e e e 109-3
Cement, Portland . . . . . . . e 701-1 - 701-2
Cement, protecting and sampling . . . .. .. .. ... L e 501-5
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Aggregates foT . . .. .o 704-4
COMPACHON . . . . . ot e e e e e e e 304-3 - 304-4
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Construction methods . . . . . . .. e e 304-1 - 304-6
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Fence materials . . . . . . . 725-1
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FabriC . . . o o e 724-4
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Character of workmen, method and equipment . . . .. ... ... L 108-3
Chief engineer (railroad), defined . . . .. ... . .. . ... 107-3
Chipping, reaming and cutting . . . . . . . . ... L e 506-13
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Cited specifications . . . . . . .. . . L 106-6
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MeasUremiBnl . . - . . . . . e 201-2 - 2013
Payment . .. .. . e e e e 201-3
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Cofferdams, CONCTEIE SIUCIUTES - - . .« o vttt ot e ot e et e et e e e e et e e e e e i e 502-5 - 502-6
Seal course of concrete UNAET WALET . . . . . . . . L .. e e e e 502-9
Structure eXCavatiOn . . . . . . v v o it i e e e e e e e e e e e e e e e e e 206-1
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Collusion among bidders . . . . . . L e e e e 102-4
Columns, conCrete SIIUCIUIBS . . . . .« . L vttt ot e e e et et et e e e e e 502-8 - 502-9
Commencement Of Work . . . . . . L e e 108-2
Preconstruction conference . . . . . . . .. e e e 1084
Commercial mineral fifler
Quicklime, Hydrated lime . . . . . . . ... e 705-3
For slurry seal/micro-surfacing . . . ... e e 408-4 - 408-5, 705-3
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Aggregate base COUTSES . . . . . . . ... 302-2
Backiill . . . . o e e e e e 206-2 - 2064
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Concrete placed in concrete SIIUCHITES . - . . .. .. Lttt et et e e e e 502-7 - 502-8
Determined by:
Nuclear method . . . . . . . e e e 111-1
Sand cone method . . . .. L e 111-1
Dirt embankment . . . . . . .o e e e e e e e 203-8
EmbankInent . ... . o . e e e 203-8 - 203-9
Erosion contIol . . . . . . . e e e e e 211-2
Plantmix bimuminous pavements, acceptance CIieTIa . . . . . . . . . .. i ittt i it e 401-18 - 401-20
Portland cement concrete PAvemIent . . . . . .. . ... i i e e e e e 409-9 - 409-10
Portland cement treated base . . . . L L L L e 304-3 - 3044
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Rock embankment . . . . .. .. L 203-8 - 203-9
Selected material . . .. ... .. L 301-1 - 301-2
Topsoil, erosion conirol . ... . . L 211-2
Trench backfill . . . . ... e 208-6 - 208-7
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Proof roller . . . . . . e 203-9
Completion of work:
Failure to complete OMLIIE . . . . . . ... i e 108-6
Termination of contractor's tability . . . . .. . ... L. 108-6 - 108-7
Compliance, certificate of . ... . . .. . ... . 106-6, 701-1
Concrete:
Batch ticket Tequir€ImMents . . . . . . . . . .. L e e e 501-9
Classification and PIOPOTLIONS . . . . . . .. . . .. .. e e s 501-5 - 501-7
Compaction of . . .. ... e 502-7 - 502-8
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Deposited under Waler .. . . .. . L e e e e e 502-9
End posts, paint for .. ... ... e 7144
Handling and placing . ... ... . ... ... 502-6 - 502-9
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Precast . ... . oo e 508-6
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Properties and tests . . ... .. ... .. 409-1, 501-3
Ready-mixed . .. ... .. e 501-11 - 501-12
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Materials . . . . . .. e 713-1
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Dirt, compaction fOF . . . . . . . L 203-8
Foundation fOr . . .. . . . o 203-5 - 203-6
Layer Thickness . .. . . .. . . e 203-6 - 203-8
MAIMIENANCE . . o v - o o o e i o e e e e e e e e e 203-9 - 203-10
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Embankment -- continued
Material . . .. . 203-1 - 203-2
Pipe installation inmew . . . .. . ... L 601-1 - 601-2
Placing . . . o o e 203-6 - 203-8
Protectors, downdIains . . . . . . . . e e e e e e e e 608-1 - 608-3
Rock, compaction 0f . . . . . L e 203-8 - 203-9
AgAINSE SIIUCIUIES . . . o o . o vt ot o et e e e e e e e e 207-3
Water for wetting of . . . . . . L e 722-1
Emergency vehicle priority conirol system:
Data-encoded optical emitter . . . . .. ... L 623-47, 623-48 - 62349
Matched SYSIEM COMPONRIITS . . . . . . L.\ttt it i e e e e e i e e 623-47 - 62348
Optical detectoT . . . . . . . . o e 623-47, 623-49
Optical detector cable . .. .. . . . L 623-47, 623-49
Priority comtrol Wit . . .. .. ... ... 623-47 - 623-48, 623-49
Relability . . . . . e 623-50
System descriplion . . . . . .. L e 62347
System component specification . .. . ... ... L L 623-48 - 623-49
SYSIem OPETAtiONS . . . . . . L L it e e e e e e e 623-48
Employee, defined (Also see workmen) . . . .. . ... ... . L 101-3
Employment, wages and conditions of . . . . . .. L e 110-1 - 110-2
Emulsions, asphaltic: . . .. ... . e 703-2
Anionic specifications table . . . . . L e 703-8
Average weights and volumes table . . ... ... .. ... ... L L o 109-4
Cationic specifications table . . . ... . ... . ... L 703-9
Tack coat . . . e e 405-1
Used Immulch . . ... 211-2
For slurry seal/micro-surfacing . . . . .. .. ... . 4084
Enclosures for prestressing steel . . . L e 503-1
End:
Comnection angles, steel SITUCTUTES . . . . . . . .. . . L . it e e 506-7
Corner and gate POSIS . . . . . . . .. L e e 616-3
Posts, conerete, paint fOT . . . . . . . . . L e 7144
Sections concrete pipe CUlVETIS . . . L L L L L e e 603-1
Sections, pIpe CUlVETIS . . . . . . .. . e 601-2, 709-1, 7094
Stiffeners, steel gIrders . . . . . . L e 506-10
Engineer:
Authority OF . . . .. e 105-1
Decisions of . . . . . .. e e 105-1
Deflned . . .. . 101-3
Inspection DY . . . . . . e 105-6
BPORY. e e e 728-1 - 728-5
Binder (adhesive) . . . . . .. e 728-2, 728-4
Certificates . . . . . .. o e e 728-1
Directions TOr US€ . . . . . . . L . e e e 728-2
For bonding old concrete to NEW CONCIEIE . . . . . . . . . it ittt e et e e e e 728-3
For Inductive 1o0DS . . . . . o e e 728-5
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Epoxy--continued
Materials . . . . e e 728-1
Packaging labeling and SIOTage . . . . .. .. ... e 728-1
For pavement markers . . . .. ... L. e 728-5
Sampling and 1ESHNE . . . . . . .. L e 728-1
Equipment: (Also see compactors, rollers, truck mixers, vibrators)
Bituminous mixing plants . . . . . ... L e 401-7 - 401-12
Comcerete vIDIATOTS . . . . . o o o e e e e e 502-7 - 502-8
Defined . . . e e e e e e 1014
Excavation and embankment . . . . . . . . . L. e e e e e 203-8 - 203-9
Equipment hOUIS . . . . . . .. e 104-3
Methods and . . . . . . . L e e e 108-3
Pile driving . . . . . . e e 508-2 - 508-3
Portland cement CONCTEE CONSITUCTION . . . . . . . v v it vt et e e e e e e e e e e 501-3, 501-9 - 501-12
Recycle biuminous mixing plant . . . .. ... 404-4
Rental . e e 109-4, 624-2
Erection methods, steel SITUCIIIES . . . . . . . .. . . . e e e e e e e e e e e 506-12 - 506-13
Erosion control: (Also see roadside materials)
Compaction of top s0il . . .. .. L e 211-2
Construction methods . . . .. . .. . e e 211-2 - 211-5
Contractor's responsibility . . . . . . . L 107-8
Cultivation . . . . . . . e e e 211-2
Description . . . . . . e e e 211-1
Dust palliative . . . . . . . 637-2
Fertilizer . . . e e e e e e e e 211-1
Firming . o o o e e e e 211-2
Jute MattiDg . . . . . . e e e e 211-4 - 211-5
MALETIAlS v o oo e e e e 211-1 - 2112, 726-1
MEASUTEIMENT . . . . o . o o e e e e e e e e 211-5
MUlCh . e 211-1-211-2
Payment . . . e e 211-5
Planting soil . . . . . . e e e e e e e 211-1
Seed L e e e 211-1
Seeding and fertilizing . . . . . L e 211-3
Excavation and backfilling of removed structures . .. . .. .. .. .. 203-1 - 203-3
Excavation and embankment: . . . . . ... L e e e e e e e 203-1 - 203-12
BIasTNg . . o e e 203-2 - 203-3
BOITOW o i e e e e e e e e e 203-1 - 203-2
Chanmnel . .. e e e e e e e 203-1
Construction methods . . . . . . .. L e e e e e 203-2 - 203-10
Description . . . . . . e e 203-1
Drainage during construction ef roadway . . .. .. ... ... L L e 203-4
Drainage excavation materials . . . . . . .. ... ... L. 203-1
MalnteDANCE . - . . . . o e s e e e e e e e e e e e e e e e e e 203-9 - 203-10
MEASUTBINEIL .« . . o o ot e e e e e e e e e e e e e e 203-10 - 203-12
OVerbIeaK . . . . e e e e e, 203-3
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Excavation and embankment--continued
Payment . . . . e e e 203-12
Placing embankiment . . . . ... ... L 203-6 - 203-8
Roadway excavation . . . .. .. ... . e e e e 203-1
ROCK CUIS . . o o o e 203-3
Rock materials . . . . . . . o e 203-7
Selected material . . . . . . ... e 203-4
Slides and sSlipOuLS . . . . . L. e 2034
SlODPES e e 203-3
Surplus material . . . ... e 203-3, 203-11
Tolerances, grading . . .. . . . . L e e 203-1
Unsuitable material: . . . .. .. e e e 203-2
Removal of . . .. e e 203-2, 203-10
Widening Cuts . . . . . .. o e e 203-11
Excavation, SITUCIUEE . - . o . . o o ot e e e e e e e e e 206-1 - 206-2
Excavation, adjacent tO ITBES . . . . . . . .. L e e 213-5
Excavation and backfill, trench . . . . . . L. 208-1 - 208-10
Execution of contract, award and . . . . . . . .. L e e e e 103-1 - 103-3
Expansion and fixed joints and bearings . . . . .. .. ... 502-11 - 502-13
Expansion joints, sidewalk . .. ... .. 613-4
Explosives, use of . . . . ... 107-6, 203-2 - 203-3
Extension:
OFf COMMIACT LIMET .+« « . v ot ot e it e et e e e e e e 107-7, 108-5 - 108-6, 108-7 - 108-8
Of existing culverts and bridges . . ... .. .. ... .. L 202-2
Of structural plate pipe and pipe arch . . . .. . . . . L e 606-4
Extra and force account work: . . . .. L 109-7 - 109-9
Equipment rental rates for .. ... .. L 109-8
Idle time of eQUIPTREIIE . . . . . .. e e e 109-5
Extra work:

Definied .. . . e 1014
Eyebar steel . . . . e 710-1 - 710-2
13
Fabricated steel bar reinforcement . ... .. 713-1

Facilities, utility (See utility property and services)

Facing of bearing surfaces, steel SITUCIUTES . . . . . . . .. . .. . ... .. 506-6 - 506-7

Failure:
To carry on work imacceptable Manner . . .. .. .. .. L e e e 108-6
Tocompletle WOTK O THRE . . . . . ... .. . . L e 108-6
To €XeCWte COMITACL . . - . . . .. i e e e 103-2 - 103-3
To maintain r0adWay OF SITUCTUIE . . . . . .t o it ittt et e e et et e e e e e e e e 105-8

Falsework, CONCTElE SIIUCTUIES . . . . . o ot it i it o e o e e e e e e e e e e e e e e e e e e e 502-5
DIawings .. .. .. e 502-5
Removal of . . . .. 502-10 - 502-11

Falsework, steel SITUCHITES . . . . o v v v ot i it e e e e et e e e e e e e e e e e e 506-12
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Fastenings, (hardware) galvanizing of . . . . . .. ... 715-1
Fence materials . . . . . . . . . e e e e e e 724-1 - 724-5
Fences:
Partial payments O . . . . ... e e e 109-9 - 109-10
Removal and disposal of . . .. . .. e 202-1
Fencing: (Also see fence materials)
Barbed wire and farm . . . . ... L L 616-1 - 616-2
Chain LNk . . . . o o e 616-3
Construction methods . . . . . . L e 616-1 - 6164
COTIEIS . . o ot e e 616-2
Description . . . . . 616-1
Existing connections With new . . . . . . .. L L e e 616-1
Gates L. e e 616-3 - 6164
LARES POSIS . . . o e e e e e 616-2 - 616-3
Materials . . . . . . e e 616-1
MEASUTEIMEIIIS . .+« « « o ottt e e e e e e e e e e e e 6164
Metal POSIS . . . . .. e 616-1 - 616-3
Partial payments ON . . . . .. .. e e e e 109-9 - 109-10
Payment . . . . . e e 616-4
Posts, WoOd . . . . . . e e 616-1 - 616-3
Quality TequiTements . ., . ... ... L 724-1-724-5
ReconSIucted . . . . . o o e e e e e 616-3
Standard . ... L e e 616-2
Wire, batbed and WOVEN . . . . .. e e 616-2, 724-4
Fertilizers and additives, landscaping: . . . . . . . .. e 212-8
COommEICial . . . . . o o i e e e 211-1, 726-1, 726-2
Fertilizing, seeding and . . . . . .. L 211-3
Field assembling and riveting, steel siTuctures . . . . ... .. .. ... ... . ... . 506-12 - 506-13
Field compaction and mix design correlation, plantmix bituminous pavement . ... ........ ....... 401-6 - 401-7
Field inspection, structural plate pipe . . . . .. . . .. L 606-2
Field painting, steel SUUCIITES . . . .. . . . . .. L e 614-2 - 614-5
Filled joints, concrete SITUGTUIES . . . . . . . o v ittt ettt et e e e e e e 502-11
Fillers, commercial mineral
Quicklime, Hydrated 1ime . . . . . . . . . e 705-3
For slurry seal/micro-surfacing . . . . .. ... ... . e 408-4 - 408-5, 705-3
Fillers, JOIML . . . o ot o e e e e e 707-1 - 707-3
Filter material: . . - . . . o o o e e e e 610-3
Filter placement . . . . .. . .. .. e 610-6
Filter fabric . . . o o e 610-3
Final aCCePIANCE: . . . . .« . ot e e e 105-8
CIEalUP . o . oot 626-1
IDSPECHON . . . o ot e 105-8
PEYIMENT . . . o o ot e e e e 109-10 - 109-11
Financial statement of bidders . . . . . . . . L e e 102-1
Fine aggregates:
For grout and mortar sand . . . . . . ... e e e e 706-6
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Fine aggregates -- continued

Portland cement CONCTEIC . . . . . . . . o i e et e e e e e e e 501-1, 501-7 - 501-9

Portland cement products . . . . . L e 706-5 - 706-6
Finished surface, Portland cement treated base . . . . . . . . .. . L e 304-4
Finishing:

Agaregate base COUTSES . . . .. .. . ot i e e 302-1 - 302-2

Bearing and base plaies . . . .. .. .. 506-6 - 506-7

Bridge decks - . - .« . o 502-14 - 502-16

CONCTELE SITUCTUIES. .+« - o o o st i e e e e e e e e e e e e e e e e e e e e e e 502-13 - 502-17

Bonded grout surface . ... .. . . L e 502-17
Fine surface . . . .. . e e e e e 502-16 - 502-17
Formed surface . . . . . . . . L e e e 502-16
Horizontal surface . . . ... . . .. e 502-13 - 502-16
Ordinary surface . .. ... . . e 502-16

Lime stabilized subgrade . . .. .. .. .. . 306-3 - 306-4

Plantmix bituminous base . . . .. . . . e 303-1

Plantmix bituminous pavements - general . . .. .. ... Lo 401-17 - 401-20

Plantmix bituminous SUTTACE . . . . . . . e e 402-1

Portland cement treated base . . . . ... .. L e 304-4

Portland cement CONCIEIE PAVEINEILS - . . . . ot it ittt et et e e e e e e 409-9 - 409-10

Roadway excavation and embankment . . .. . .. .. L L e 203-1
Fire:

Hydrants . . .. .. . e 107-10, 629-14

Prevention and CONITOL . . . . . . L L e e e e 107-8
Fittings, guardrail materials . . . . . . .. L e e 720-1
Fixed joints and bearings, expansion and; CONCTEte SIMICIUTES . . . . .« . v v v vt v v vt e et e e 502-11 - 502-13
Flagging protection, railroad . . . . .. . .. L L e 107-3
Flaggers e 624-1
Flame cutting, steel or wroughtiron . .. . ... .. .. . L e 506-7
Flowable backfill (Controlled low strength material (CLSM)) . . ... ... ... .... 208-1 - 208-3, 208-6, 208-7, 208-8
Flume downdrains . . . . . . . . o e e e 608-1 - 608-3
Fluorescent orange retroreflective sheeting . . . .. ... ... o o oo o o oo 716-2 - 716-3, 716-4
Fluorescent vellow-green retroreflective sheeting . . . . . . . .. . .. .. ... . . e 716-4
Flushing and testing, irrigation SYSIEMS . . . . . oo ot vttt i e e it e et e e e e e 213-7
Fly Ash 702-2, 729-1
Footings, depth of, Concrete SIMUCIUIES . . . . . ... . . . e e e e 502-1
Force account work: {Also see extra and force account work)

Claims for adjustment and disputes . . . .. ... ... ... e e 105-8 - 105-9
Forfeiture of proposal BUATANTEE . . . . . . . .. .. ittt e e e e e e e 103-2
Forged steel products, galvanizing of . .. ... ... ... 715-1
Form clamps or bolts, concrele SIrUCUres . . . .. .. .. .. ... e 502-2 - 502-3
Formed concrete, curing of, concrete structures . . ... . .. .. ... . e e 501-14
Forms:

COonCrete SITUCIUITES . . o v v ot e i ot e e e e e e e e e e e e e e 502-1 - 502-5

Corrugated metal . . . . . . ... . e 502-3

Curbs and gUIIETS . . . . . . . .. o e 613-1 - 613-3
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Forms -- continued

Portland cement CONCTEIE PAVEIMIEIIL . . . . . . v vt v v vt e et et e e e e e e e e 409-7 - 409-8

Prestressed concrete MEMDBETS . . . . . .o ottt it et e et e e 503-1 - 503-2

Removal of ... .. e 502-10 - 502-11

Over or in vicinity of railroads . . . . . . .. .. e 502-2

Setting, concrele PaAVEIMIETIL . . . . . . . ... i e e e e 409-7 - 409-8

1 7 613-2 - 613-3
Foundation:

Embankment . . . . . . . L e 203-5 - 203-6

Watering of for embankment areas . . . .. . .. ... e 203-8
Foundations, removal and disposal of . . . . .. ... 202-1
Frames and grates, painting of . . .. .. ... L 614-5
Frontage road or frontage street, defined . . . . .. . .. . L e 1014

G

Gabions (See wire mesh gabions)
Gage 109-1
Galvanized guardrall . . . . . . ... e 715-1
Galvanizing:

Hardware . .. .. . e e e 715-1, 723-1

Materials . . . . .. e 715-1

Products 1/8" and thicker . . . . . . . L L e 715-1

Rail €lements . . . . . .. o e e e e 715-1

T-Section . .. ... e e e 724-4
Gaskets, TUDDET . . . . . .. e 707-1
Gates:

DIIvE L e 7244 - 724-5

FenCing . . . oo e 616-3 - 6164, 724-4 - 724-5

Metal L 724-4 - 724-5

POsts e 724-3

ValVES. L e e 726-6

[rrigation SYSIEMIS . . . . . . . ... e 213-2-213-4

Walk e e 724-5

Wire mesh . . .. . e e e 7244
Gage, meaning of . . . .. .. .. L e 109-1
Girders, slabs and columns:

CONCIELe SITUCIUIES . . . L .t it e e i it e i e e et e e e et e e e e e e e e 502-8 - 502-9

Precast prestressed COMCTELE . . . . . . ... ot ittt ittt e it e e 503-1 - 503-8
Grade separation, defined . _ . . .. ... L 107-3
Grades and lines, CONSIrUCTION STAKES . . . . . . . . v i i e e e e e e 105-5 - 1053-6
Grading operations:

Roadway (See excavation and embankment) . . . .. ... . e 203-1

Watering of, for dust control . . . . . . ... e 210-1 - 210-2
Grading requirement tables:

Base agpregates . . . . . o . .. e e e 704-2 - 704-4
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Grading requirement tables -- continued
Bituminous aggregates . .. ... e e e 705-2 - 705-6
Drain backfill . . . . . . T704-2
Granular backfill . . . . . . . e 207-1-207-2
Mortar sand . . - . . ... e e 706-6
Portland cement aggIegales . . . . . . oot 706-1 - 706-7
Sand DIOTEL . . . . . o o e e e 705-4
Type U1, trench backfill . .. . . ... .. 208-3
Granular backfill . . . . . L e 207-1 - 207-2
Grates, frames and, painting of . . . . L e 614-5
Gravel (See aggregates, base and surface) . . ... .. ... . .. ... 702-1 - 706-7
Gray Iron CastilBS . . . . . . o o e e e e e e e e e 712-1
Grout:
Aggregate, requirements for . . . .. . . L 706-6
Finish, CONCIELE SITUCIUTES . . . . . . . o ot e e e e e e e e e e e e e e e e s s, 502-17
RIDFAD . . e e 610-1
Grouted riprap downdrains . . . . .. . L e 608-2
Grubbing, clearing and (Also see clearing and grubbing) .. ... ... ... .. ... ... ... ... .. ... 201-1 -201-2
Guardrail materials: . . . . L 720-1 - 720-2
FIUNES . o o o o o e e 720-1
Paint e e 618-3 - 618-4
POSES L e e e 720-1
Rail members . . . . .. . . .. 720-1
Reflector plates . ... . ... ... o 720-1
Guardrail:
Construction methods . . . . . . . . L e 618-2 - 618-4
DesCriPUOI . . . . ..o e e e e e 618-1
Galvamized . . . . . . . e 715-1
Material TEQUITEINIEIIS . . . . . . . o L e 720-1
Materials . . . .. e 618-1 - 618-2
MeaSuUIEIMEnT . . . . . . . oo i it it e e e e e e e e e e e 618-4
Paintitg . . e 618-3 - 6184
PAVINEOL . L o e e e e e e e e e 618-5
POSES L e 718-1
Reconstructed . . . . . . . . L e e 618-4
RefleCiOrs . . . e e 618-1 - 618-2
Removal and disposal 0f: . . . . . o L e 202-1 - 202-4
FOr reuse . . . .. . . e e 202-2
Guide posts, object markers and (Also see object markers and guideposts) .. ....... ... ... .... 619-1 - 619-2
Gutter construction, curb and (Also see curbs, gutters and sidewalks) . . . ... ... ... ... ... ... 613-1 - 613-6
Guying, staking and, landscaping . . . . .. .. ... L. 212-6
H
Handling materials . . . . . .. .. . . e e 106-7
Handwork, slurry seal/micro-surfacing (Pavement surface treatments) . . .......... . . .............. 408-9
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Hardware:
Bolts, nuts, dowels, and drift bolts . . . . .. . . . e 723-1
Galvanizing of . . . . . .. e 723-1
Materials covered . . . . L L e e 723-1
For steel SITUCIUTES . . . . . L . o it e e e e e e e e e e e e 506-5 - 506-6
For timber SITUCIUTIES . . . . . . o . . i et et e e e e 507-2
WaASHETS . . . L e e 723-1
Havuling equipment:
For bituminous MixfUIEs _ . . . . . . . . e e e e 401-11
Contractor's responsibility for damage caused by . ... . .. . L L oLl 105-7 - 105-8
Renting of . . .. . . ... e 109-8
Hay or stray mulch materTials . . . . . . . 726-3
Headlight glare screen:
Construction methods . . . . . o L e 6324
Description . . . . . . oo e 632-1
Materials . . . . . e e e e 632-1 - 632-3
MEASUTEIMIEIIT . . . . . o o o e e e e e e e 632-4
Payment . . . . . 632-4
Headwalls:
Pipe culVert . .. . ..o e e 601-2
Placing concrete IN . . . . . . .. e e 502-1
Structural plate pipe . . . . . .. 6064
High density polyethylene pipe, specifications for . ... . ... ... ... ... ... ... ... L. 709-3 - 709-5
High strength steel . . . .. . . e e e 710-1
High-tensile strength:
ANOY DaIS . . . . e e 713-1
BoOlS L e 710-1
Seven-wire strand . . . L. L L e e 713-1
Highway:
Defined . . . e 1014
Opened by permit, 1estoration of . . . .. .. .. L L e 107-1
Signs (see signs)
Holes:
For bolts, dowels, rads and lag screws, timber sructures . ... ... . . ... e 507-2
Pin holes . . e 506-11
Planting . . . o e e e e 212-4
RIVEL e 506-4
Subpunching of rivet . . . . . L e 506-5
Holidays:
Defined . . .. e e e 1014
Limitation of 0perations on . . . . .. .. . 108-2 - 108-3
Hose bibs, irrigation SYSIEINS . . . . . . . . . ot e e e 2134
Housing, removal of, concrete StruCUIES . . . . . . ... .. .ttt 502-10 - 502-11
HUITIUS L e e 726-1 - 726-3

Hydrated lime (See Lime)
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|
IMSA certified technician for traffic signals . .. . .. ... L 623-1
Increased or decreased quantities and change in character of work . . . . ... ... ... ... 104-1 - 104-2, 105-8 - 105-9
Indirect tensile strength, plantmix bituminous pavement .. . ... . ... .. ... ... 401-4
Information available to bidders . . . . . . .. L e 102-1
Injury:
To persons, compensation for . ... ... ... L 107-6 - 107-7
To work, contractor's respomsibility for .. . ... L L 107-9
Inlets, catch basins, manholes and: . . . .. ... .. 609-1 - 609-3
Removal of . . . . . e 202-2
Inspection:
BY ENZINCET . . . . o o e e 105-6
Final e 105-8
Of Materials . . . . . . . e 105-6
Pipe culverts . . . . . . .. e e e e 601-1
PIAIl L e e e 106-6
Of plant material, landscaping . . .. .. ... .. .. 212-2
Of prestressed beams . . ... .. .. L e 503-1
Of stored materials . . . . . . .. . L e e 106-7
Structural plate pIPE . . . . . .. 606-2
Structural steel . . .. L e 506-2 - 506-3
TImMbBEr e e e 615-2, 718-1
Timber piles and piling . . . ... . . ... 717-1
Of work:
By utility cOTPOTAlIONS . . . . . .. . e 105-6
Inspector, authority and duties of: . . ... ... .. L 105-6
Defined . .. . . e 101-4
Installation:
IFFIEAtION SYSIEIIS . . . o . ot ot e e e 213-5 - 213-7
Of permanent SIgNS . . .. ... ... 627-2 - 627-3
Of construction SIZNS . . . . . . . . . e e 625-1 - 625-3
Of temporary StOP SIZNS . . . .. .. oL e 625-2
Institute of Electrical and Electronics ENgineers . . . . . .. ... it e e e e e e 101-1
Interpretation of plans and specifications by engineer . .......... . .. ... . ... L o L, 105-1
Iron:
Gray IrOn CaSHNES . - . . ottt i e e e e e e e 712-1
And steel use items, paint for . . . . . .. e e 714-1 - 714-3
Wrought iron plates . . . .. .. L e 712-1
Irregular, proposal . . . . . . ... e 102-3
Irrigation systems:
AdJusting . . ... e 213-7 - 213-8
Automatic controlleIs . . . . . L e 213-2
Backfill .. e e 213-8
Backflow Preventers . . . ... ... e e e 213-3
COonduit . . .. e 726-5 - 726-6
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Irrigation systems -- continued
Construction methods . . . . . . . . L 2134 -213-8
Control tubing:
Imstallation Of . . . . . ... . e e e 213-5, 213-7
PV e 726-6
Control valves . . . . .. . e e e e 213-3
DesCriPton . . . . . o e 213-1
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Local materials -- continued
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Removal and disposal of . . . ... ... . L 202-1 - 2023
SIODE fOT . . . . e e e 706-7
Materials:
Accompanied by certificate of compliance . . . .. ... L L 106-6
Contractor's respensibility of . . . . . . L 107-9



INDEX

PAGE
Materials -- continued
Control 0f . . . L 106-1- 106-7
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Rights in and use of materials found onthe work . . . . ... .. ... L L 104-3
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Meital posts -- continued
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Bimminous MIXTUTES . . . . . o . o v vt e e e e e e e e e e e e e e 401-7 - 401-11, 401-16 - 401-17, 404-4
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Lightwelght CONCTEIE . . . . . . .. . e 504-3
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Cement used I . . . . . . o o e e e e e e e e e e 701-1

38



PAGE
Mulch:
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For steel SITUCIUTES . . . . o o o o o e e e e e e e e e e e e e e e e e 506-1, 506-3
0
Object markers and guide posts:
CertifiCaES . . . . . . o o e e e e 721-1
Construction methods . . . . . . . e 619-1
DesCriplion . . . . ...t e e e e e 619-1
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Paint materials -- continued
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Payment . .. . . .. e, 495-7 - 495-8
Prestressing . . . ... . e 495-4 - 495-5
Prime COat . . . e e 406-1 - 406-3
Privilege taxes . . . . . . o o e e e e 107-1
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Profilograph eqUIPmMENt . . . . . . . .. ... e e 4024 - 402-5
Profilograph measurement . . . ... ... . . ... 402-2 - 402-4, 403-3
Progress bill submittal . ... .. ... 109-9 - 109-16
Progress schedule . . . .. . ... e 108-2
Progress of work, prosecutionand ... ... .. ... 108-1 - 108-8
Project, defined . . . . . .. e e 101-5
Proof 10l18IS . . . e e e e e e 203-9
Property marks, protection and restoraticnof .. ... .. ... .. .. o L o 107-7
Proportioning methods for:
Portland Cement CONCTELE . . . . . . . . ottt it et et e e e e e 501-7 - 501-9
Portland cement CORCrete PAVEMENIS . . . . . . . . . ..ttt i e e e 205-2 - 209-3
Proportions, classification and; portland cementconcrete - . . .. ... ... ... L oL 501-5 - 501-7
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PVC pipe:
IrFigation SYSIEINS . . . . o L o o o e e e e e e 726-5 - 726-6
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51



INDEX

PAGE
Quantities, altered (See increased or decreased quantities):
Interpretation Of . . . . . L e 102-2
Measurement of (Also see sections for various items of work) .. ... . . .. ... .. ... ... 109-1 - 109-6
Quick-coupler valves, IITIZAUON SYSIEINS, . . . . . . . L .. .ttt et et et e e e 213-3
Material reqUITEIMENLS - . . . . . . L e e e e e e 726-6
Quicklime (See lime)
R
Rail:
Bridge, aluminum alloy used in . . . ... ... ... L. e 711-1
Elements, galvamizing of . . . . . . . 715-1
Members, guardrail materials . . . . . . ... L e 720-1
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GUIEPOSIS: . . . o e e 202-1
Designation for TEUSE: . . . . L . L 202-2
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Payment . . . . . e e 202-3 - 2024
Perishable material . . . . . . . . L e 201-2
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Salvage from . . . . . . .. 202-2 - 202-3
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Rental of equipment:
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Measurement and PAYMENE . . . . . . L. e e 109-4 - 109-6, 624-2 - 624-3
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Restoraton of property and landscape: . ... . ... .. ... e 107-7 - 107-8
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COMSITUCTION . . . .« o e et e i e e e e et e e e e e e e e e e e e e 610-6, 610-7

Materials . . . .. 610-1 - 610-2

Measuremenil . . . . . . . . o o . e e e e e 610-9

Payment . .. . . . . e e e e 610-9
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DowndTaills . . . . o o e e e e e e e 608-2
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Top soil or planting s0il . . ... ... L. 726-2
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Width on bridge, defined . . . .. . . .. ... L 101-2
Rock cuts in eXCaVALION . . . . . .. . oo o e e e 203-3
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Rollers and Rolling -- continued

Steel wheel . . . . ... . e 401-12, 401-18
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For pavement surface treatment, slurry seal/micro-surfacing .. . ... ... ... .. ... . ... ... ... 408-10

VIDIAIOTY . . . . . e e 401-12
Roots, removal Of . . . . . . L e e 201-1 - 201-2
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Rubber gaskets . . . . . L 707-1
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Safety precautions, contractor’'s compliance with . . . .. .. .. Lo L L 107-2 - 107-3
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From removal of SIMICIUTES . . . . . . . ... .. e 202-1 - 202-3
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Sand for grout and MOTIAT . . . . . . . . . L e e e 706-6
Sanitary Provisions . . . . . . e e e e e e e 107-2
Scales, requirements Of: . . . . L 109-2 - 109-3
Bituminous material . . . . . . . i e e e 401-8
CONVEYOT . o Lttt i e e e e e 109-2 - 109-3
Platformm . . . e e 109-2
Weigh DOX OT RODPDET . . . . o . . e 401-9
Scalping for clearing and grubbing . . . . . . .. L. e 201-2
Schedule, PrOgIEss . . . . . . . . . .o 108-2
Scope of payment . . . .. . . . e 109-6 - 109-7
Screenings: (See surface treatment)
Aggrepgates for . . . . L e e 705-4
Seal COAL . o o e e e e e 407-1 - 407-2
Seed beds, landscaping . . . . . . L. 2124
Seeding and fertilizing, erosion control . . . . . ... L. 211-3
Seeds, erosion COMITOL: . . . . . o . o L e e e e e e e e e 211-1
Quality TEQUITETIEIIIS . . . . . . . . o ot it e e e e e e e e 726-4
Selected material, base or sUrface: . . . . . . ... 301-1 - 301-2
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Selected material encountered in BXCavatiON . . . . . . .. ... L e 2034
Measurement fOr . . . .. L e 203-11
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Sewers:
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Manholes . .. . . .. e e 630-2
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Background .. ... ... 627-1, 716-1 - 716-5
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Islands . . . . . e 627-2
Sign materials . . . .. e e 716-1 - 716-8
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Ballasts .. . . . 623-55 - 623-56
Bonding and groundilif . . . . . L ... e e e e 623-59
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COonAUCIOTS _ . . . . v o e e e e 623-3, 6234, 623-6, 623-36
Conduit . .. . e 623-2 - 623-3, 623-8 - 623-9
Controller; traffic signal . . . . . . . e 623-18 - 623-28
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SIgm faces . . .. 627-2
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Sills, Hmber CONSITUCHON . . . . o o o o e e e e e 507-2 - 507-3
Siphons, concrete and clay PIPE: . . . . . . .. 708-2
Corrugated metal pipe and metal arch pipe . . . . . ... ... 604-2
Reinforced concrete PIPE . . . . . . . . L e 708-1 - 708-2
Site preparation, landscaping . . . . .. ... L 212-3
Site of work, examination of . . . .. . . ... .. 102-2 - 102-3
S1abs, COMCTEIE SITUCTUTES . « . .« . . o v e f e i e v et e e e e e e e e e e e e e e e e e e 502-8
Slides and slipouts, excavation and removal of: . . . . ... ... L L L L 203-4
Measurement for . . . . .. L e 203-11
Slip form curb, gutter and sidewalk . . . . .. ... L e 613-2 - 6133
Slip joints, dOowndrains . . . . . . . . .. e e e 608-1
Slopes:
Cultivation of . . . . . . . . e 211-2
Excavation and embankment . . . . . .. . L e e e 203-3
Paving, CONCIEIE . . . . . .« . . . . e 611-1 - 611-3
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Slopes -- continued
Rounded and tranSition . . . . . . .. e e 204-1 - 204-2
Slope and channe! protection (See riprap and wire mesh gabions)
Slot PIPE e 604-2 - 604-3
Sharry seal (See Pavement surface treatments)
Slurry seal mix specificalion . . .. . ... .. e 703-10
Society of Automotive EDZINEETS . . . . . . . . . . . e e 101-1
Soil (See planting s0il) . . . . . L e e 726-1
Sources, of local material: . . . . . . L e 106-2 - 1064
Of supply and quality TeqQUITEMeEnts . .. . . ... ... . .. . e 106-4 - 106-6
Special detours, payment fOT . . . . . .. e e e 624-2
Special provisions:
Coordination of plans, specifications, supplemental specifications, and . . .. .. ... ... ... ... ..... 105-2
Defmed .. . . . e e 101-6
Specifications:
Cited e 106-6
Conformity with . . . . . . . e 105-1 - 105-2
Coordination of . . . . . . . . 105-2
Defined . . .. . e 101-6
Examination of . . . . . . ... 102-2 - 102-3
Interpretation of plans and . . . . ... L. e 105-1 - 105-9
Preference, order of . . . . o L e e 105-2
Repetition of expressions, avoidance of . . . ... ... Lo L o 101-7 - 101-8
Supplemental . . . ..o e e 101-7
Specifications for:
Aggregates for bIMMINOUS COUISES . . . . . . . o ittt it it i e e e e e e 705-1 - 705-6
Aggregates for Portland cement products . . . . .. . ... L e 706-1 - 706-7
Base aggregates . . . . . . ..o e e e e 704-1 - 704-4
Bituminous materials . . . . . ... e e 703-1 - 703-10
Epoxies . . . .. e 728-1 - 728-5
Joint material . . . . . .. e e e e 707-1 - 707-3
Paints and pavement markings . ... ... ... ... 714-1 - 714-11
WateT L e e 722-1
Speed restrictions, load and . . . .. .. Lo 105-7 - 105-8
Spikes, timber structures . . .. ... . 507-3 - 5074
Splices, reinforcing steel: . . . .. .. 505-2
SIECl SITUCLUTES . . . . o o o o e e e e e e e 506-5
Spray nozzles, irrigation SYSIEMS . . . . ... .. ... 213-7 - 213-8
Spreading and finishing: (Also see finishing)
Aggregate base COUSES . . . . . . .. . .. . e 302-1 - 302-2
Lime stabilized subgrade . . . ... ... ... e 306-3 - 306-4
Plantmix bituminous PaVEeINEIIts . . . . . . . o o vttt e e e e e e e e e 401-17
Plantmix bituminous surface . . . . . . . . L L e 402-1
Portland cement treated base . .. . . ... 304-3
Portland cement CORCFEIS PAVEIMENL . . . . . . . v ot i i a v v e ot ot i e e e 409-9 - 409-10
Selected material base . . . . . . .. L e e e e 301-1
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Sprinklers:
COMNECHONS . . . . . . L e e e e e e e e e 213-6
Heads . .. e e e 2i3-2
Irrigation systems, adjusting . . . . . . .o e e 213-7 - 213-8
Stainless steel BOIts . . . . . . L 710-1
Stakes, construction, lines and grades, preservationof . . .. ... . L L o e 105-5 - 105-6
Staking and guying of PIants . . . . . .. e 212-6
Standard steel ... e e e e 710-1
Standards:
Fencing, metal gates for . . . . . . .. L 724-4 - 724-5
Metal rail, paints fOT . . . .. e 714-1 - 714-3
United States of America Standards Institute . ... . . . ... ... ... .. e 101-1
Staples, brace wire and mails . . . . .. .. L 7244
Steam cleaning, paiDfing . . ... .. ... 614-3 - 614-4
Steel: (Also see structural and eyebar steel)
Bridge railing, paint for . . . . . .. L 714-1-714-3
Guardrail materials . . . . . L e 720-1
Joints, CONCTEle SITUCIUTES . . . . . v ot ittt it e et e e e e e e e e 502-9 - 502-10, 502-11 - 502-12
Light standards, paint for . . .. .. .. . e 714-1 -714-3
Pamnt for structural steel . . . . . . . e 614-4 - 614-5, 714-1 - 7143
Plles e e e e e 508-10, 712-1
Pipe for posts: . . . ... e 716-5, 716-7
Tubular, fence material . . . . . . . . L e e 724-2
Welded seamless . . . . . . . L e e e 710-1
Plates, edge plaming: . . . . . . . . . i e 506-6
Surface fiish - . . . . o L e e 506-6 - 506-7
Prestressing . . . . . . oo e e 713-1 - 713-2
Reinforcing (See reinforcing steel) . . . . . .. .. L 713-1 -713-2
Rolled material, straightening of . . . . ... .. ... 506-3
Sheets, for object markers, guide posts, guardrail reflector plates . . .. .. ... ... ... ... .. ... ... 721-1
Shells for piles . . . - . .. e 712-1
Steel structures:
AbUtting JOIIS . . . . . . o e e 506-7
Annealing and stress TELIEVIIE . . . . . . . L L 506-10
Bearing and anchorage plates . . . . . .. L L e 506-12
Beginning of work, notice of . .. ... e 506-2
Bolts and bolted connections . . . . . . ... e e e e 506-5 - 506-6
Bolts and bolted connections, high-tensile strength . . . . . . ... ... ... L o o 506-5 - 5006-6
Bolts, nuts and washers, material reqUITEMENLS . . . . . . .. .ttt i e e e e e 506-1, 506-5
Construction methods . . . . . .. L e e 506-1 - 506-13
Description . . . . . e e e 506-1
Drawings, shOp . . . . . . . . e 506-1 - 506-2
Edge plaming . . . . . . o o e e 506-6
Elastomeric bearing pads . . . . . . . . . oL 506-12, 725-1 - 725-2
End connection anigles . . . . . . .. L e e e 506-7
Erection methods and equipIment . . . . .. . ... L e e e 506-11 - 506-12
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Steel structures -- continued
Facing of bearing surfaces . . . ... ... .. .. ... e 506-6 - 506-7
Falsework . . .. . 506-12
Field assembling and riveting . . . .. . ... ... ... L. L 506-12 - 506-13
Field painliE . . . . . . o oo e 506-13
Flame CUlliNg . . . . . . . . e e e 506-7
Inspection and testing of . . .. ... .. 506-2 - 506-3
Lacing bars . .. . . . .. 506-7
Marking and ShippIng . . . . . . . . . e 506-11
Materials . .. . . . e e e 506-1
MEeasuTement . . . . . . . ..o i e e e 506-13 - 506-14
MISTIS . . e 506-13
Paint for fron and steel use items . . . . . .. ... L 714-1 - 714-3
Painting (Also see structural steel) . . .. .. . ... .. L. 614-2 - 614-5
Payment . .. ... e e 506-15
Pins, roflers and pin holes . . . . ... ... L 506-10 - 506-11
Rail posts, BTECHOIL . . . . . . . ... e e 506-12
Finishing . . . . . o L e 506-3
Rivet holes . . . . . . . o e 506-4
8 506-4
Rolted material, straightening of . . . . .. . .. .. e 506-3
ROLlErs . 506-10
Shipping members . . . . . . ... e e 506-11
Shop assembly . . . .. e 506-6
Shop Painting . . . . . . L e e e e e e e 506-11
Shot FIVELING . . . . . o o e 506-4 - 506-5
Stiffeners, It Of . . . . . e e e e 506-10
Storage of structural material . . ... . ... L e 506-3
Stress relieving, annealing and . . . .. .. L. e 506-10
Stud shear COMMECIOTS . . . . .« o v i e e e e e e e 506-7 - 506-9
Subpunching, drilling and reaming . . . . ... ... ... L e 506-5
Web DLates . . . . . .. e e 306-7
Weighes, calenlated . . .. ... ... e 506-14
WEIdIDE . . . e 506-10
Stiffener plates, galvanizing of . . .. ... ... ... L 716-6, 716-7
Stiffeners, fit of, steel SITUCTUTES . . . . . . . . . o . e e e e e e e e 506-10
Stone:
For masonry and TIPIaP . . . . o o oot i e e e e e e e 706-7
Forriprap . ... .o e e 610-2
For gabions . ... .. e 610-2 - 610-3
Storage of:
Agency furnished materials . .. .. .. ... L 107-9
Aggregates, lightweight concrete . .. .. .. ... . L o 504-2
Equipment and materials, slurry seal/micro-surfacing (Pavement surface treatments) . . .. ........ ... 408-10
Materials . . ... e e 106-7
Materials near railroad tracks . . . . .. . L L e 107-3
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Storage of -- continued
Plants, [andscaping . . . . . . . . o e 212-3
Portland cement CONCIEIE AEETEZAIES . . . . . o o it i et e et v e e e e e e e 501-3
Structural steel materials . . . . . L e e e 506-3
Timber and lumber . . . . . ..o 507-1
Storm drains, concrete and clay pipe for . . ... ... L L 708-1 - 708-2
Straightedge measurement - plantmix bituminous surface . . . . ... .. ... ... L oL o oL 402-2-
Straightening, rolied structural steel materiais . . . . . ... ... ... .. L L 506-3
Straps, bars and braces forsigns . . .. ... ... L L 716-5, 716-6, 716-7, 716-8
Straw mulch materials . . . . . . . . L e e e e e 212-3, 726-3
Stream channels (See ditch and channel}
Street, defined . . . .. L e e 101-6
Street name SIgNS . . . . . . . .. e 631-1 - 631-2
Stress relieving, steel SITUCIUIES . . . . . . . o L i i it e e e e e e e 506-10
Stringers fOr SIENS: . . . . . .. L e e 716-7
For timber StUCIUIES . . . . . . .. . . e e 507-3
Strip products, galvanmizing of . . . . . . e 715-1
Striping:
Application of Painl . . . . . .. ... 628-4
Bead application . . . . . . . L L e 628-3
Defective workmanship . . . . . . . . L e 628-5
Equipment required . . . . . ... .. 628-2 - 628-3
GEOIMIEITY . . v v o o e e e e e e e e e e e 628-3
Iostallation of pavement markings . . . ... ... . ... 628-5, 714-9, 714-10
Layoul . . o e 628-3 - 6284
MEASUIEIMIENL . . . . . v i i ot e e e e e e e e 628-5
Paint required . . .. ... ... 628-1, 7144 - 714-6, 714-11
Payment . .. . . 628-5 - 628-6
Preparation of surface . . . . . . . . . oL e 628-3
Protection of work, workmen, and public . . . ... ... ... L 628-4 - 628-5
Retroreflective preformed marking tape . . . .. .. .. oL e 628-2, 714-7 - 714-10
Warranty - marking tape . . . . .. L 628-1, 714-9, 719-10
Weather requirements . . . . . L e 628-2
Structural and eyebar steel:
Cold-formed welded and seamless carbon structural tubing in rounds and shapes .. .. .............. 710-1
DefeCts L L e 710-1
High-strength, low-alloy structural manganese vanadium steel . ... ... .. .. . ... ... ... .. ... .. 710-1
High-tensile strength bolts . . . . . L. L. e 710-1
Physical properties and (eSts . . . .. .. . ... Lo 710-1 - 710-2
Pins and rollers . . . . . . . L L e e e 710-2
Shear connector SIUAS . . . . . . . . L e e e e e e 710-2
Stainless steel DOILS . . . . . L L e 710-1
Standard steel . . . . . . L e e 710-1
Welded seamless steel PIPE . . . . . L L e e e e 710-1
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Structural steel:
Paint for . . . e e e 714-1 - 714-3
Painting . . . . . 614-2, 6144 - 614-5
Surface preparation . .. . . . .. . 614-2 - 614-3
TUbINg . . e e e e e 710-1
Welghts . . e e 506-14
Weight calculated . . .. .. . e e 506-14
Structural timber, guality requirements for . . . . . . . .. L L e 718-1 - 718-2
Structures, concrete (See concrete structures)
Structures, excavation for . . . . . L e e 206-1 - 206-2
Structures and cobstructions, removal of (Also see removal of structures and obstructions) . . ... ... ... 202-1 - 2024
Structures, steel (See steel structures)
Structures, timber (See timber structure )
Strutting, corrugated metal pIpe . . . . . L. L L e e 709-1
Strutting, structural plate pipe . . . .. .. L. 606-3
Stud shear connectors, steel SITUCTUTES . . . . . . . v it it e e e e e it e e e e e e e e 506-7 - 506-9
Stmps, removal of . . . L. e 201-1 - 201-2
Subcontractor, contractor’s Hability for claims against . . . .. .. ... .. L o 107-7, 108-1
Subcontractor, defined . . . . . . . L e e e 101-6
Subgrade:
Cement treated (See cement treated base) . .. .. .. .. L Lo L 304-1 - 304-6
Defined . . . . e e 101-6
Lime stabilized . . . . . . L. e e 306-1 - 306-5
Material, watering of . . . . .. L e 210-1 - 210-2
Preparation, aggregate Dase COUTSES. . . . . . . . . it vttt it it e e e e 302-1 - 3022
Selected material base orsurface . . . ... .. L 301-1
Tolerances . . . . . . . o o e 302-2, 303-1, 304-4, 3064
Subletting of CONITACTE . . . . . . . . e e e 108-1
Subpunching, drilling and reaming . . . . ... ... e 506-5
Substitute methods or types of equipment . . . .. ... ... .. ... ..., [ 108-3
Substitution of plants, landscaping . .. . . .. .. ... i 212-2
Substitution of reinforcing steel . . . . . . L L e 505-2
Substructure, defined . . . .. L L e e 101-6
Substructures of existing structures, removal and disposal of . . .. ... ... L oL L. 202-1
Subsurface INformation . . . . . . .. L e e e 102-2
Sulfates in subgrade, stabllizalion . . . . . . . ... L e 306-1
Superintendent, defined: . . . . . .. L e e 101-6
Onthe WOTK . . . . e 105-2 - 105-3
Supplemental agreCMmEnl: . . . . . .. . . . e 104-1 - 104-2
Defined . . .. . e e e e 101-7
Whenrequired . . . ... .. e 104-1
Supplemental specifications, defined . . . . . .. . L L 101-7
Supply of materials, source and quality . . ..... . ... . ... 106-1
Surety, defined: . . . . ... 101-7
Responsibility of . . _ ... ... e 108-7
Surface tOlETANCES . . . . . . . o o o e e 401-20, 402-1 - 402-4, 403-3, 404-4, 409-9
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Surfaces:

Existing (See existing surfaces)

Opened by permit, restoration of . . . ... ... 107-1

Selected material for (See selected material base or surface)

Treatment of (Also see Pavement surface treatments) . . . ... ... . . ..ottt in ... 408-1 - 408-11
Surfacing:

Bituminous plantmix surface . . . .. . .. .. L 402-1 - 402-4

Bituminous recycled surface . . . . .. L. e 404-1 - 404-5

Materials, watering Of . . . . . L e e 210-1 - 210-2

Miscellangeous areas . . . . . . . . . L e 401-21

Portland cement CONCIELE PAVEIMIERT . . .« v o v o v i v vt i et e e e e e e e e 409-1 - 409-13
Surplus excavated material: . .. ... 203-3

Dispesal of . . . . .. 203-3

Measurement and PAYMEDE . . . . . . ... e e 203-10 - 203-12
SUrvey IONUMETIIS . . . . . ottt e e et e e e e e 621-1
Suspension of work:

Contractor's responsibility during . . .. .. .. . 107-9

TEMPOTATY .« . - o e e e e e e e 108-4

T

Tack COAL . . e 405-1 - 405-2
Target MEMDBETS . . . . . . o . oo e e e e e e e 619-1
Target plates:

Base MeELal . . . . . . . 721-1 - 721-2

Paint fOr . . . 721-2
Taxes, permits, licenses and privilege . . . . . . . .. .. L 107-1
Telltales, installation of . . . . . . . . e e e e 1074
Temporary StOP SIgIS . . . . . . . .. e e 625-2
Temporary suspension of work . ... . ... .. 108-4
Tensile strength requirements, plantmix bituminous pavements . .. ... ... ... ..... .. ......... 401-4 - 401-5
Termination of contract and contractor's responsibility . . . ... ... ... .. ... . oo L. 108-7 - 108-8
Terms, definitions and . . . . . . . . .. e e 101-1 - 101-8
Test piles: o . e e 508-1 - 508-2

Payment fOr . . . . .. .. e 508-10 - 508-12
Testing methods cited . . . . . . . . 106-6
Test methods for:

Aggregates for BIUMINOUS COUISES . . . . . . . . . ... ...t e 705-2 - 705-6

Aggregates for Portland cement products . . .. .. .. . ... ... L 706-4 - 706-7

Base 3gITEEAIES . . . . . . ot e e e e e e e e e 704-2 - 704-4

Bituminous materials . . . . ... e 703-1 - 703-10

Compaction of rock embankment . . . ... .. ... ... . 203-8 - 203-9

Concrete piles, Crosshole Sonic Logging . . . .. . ... ... ... .. ... ... 508-8 - 508-10

Field density of soils and aggregates . . . - . . ... . . .. ... e 111-1

Lightweight concrete . . . . . .. .. .. . e 504-1 - 504-2

Load testiNE . . . . . . . . e e e 508-5
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Test methods for -- continued
Materials . . . . e 106-4 - 106-6
Permanent SIENS . . . . o oot i e e e e e e e 627-3
Portland cement COMCIEIE . . . . . . . L. e e 501-3
Portland cement CONCTEIE PAVEIMENT . . . . . . o o . ot ittt e e o e e e e e e e e 409-1
Prestressing reinforcement and anchorages forconcrete ... ... ... .. L L Lo 495-1 - 495-3
Supply lines, irFigation SYSIEMS . . . . . .. ... . 2137
Sruds L e 506-8
Thermoplastic, plastic pipe culverts and drains . ... ... . ... ... ... ... . .. .. ... ... 709-3 - 709-5
Timber:
Certificates of INSPECHIONL . . . . . o L oo o e 718-1
Grades . . L e 718-1 - 718-2
MEASUTEIMENL . . . . . o ottt i e e e e e e 109-3
Merchantable . . .. . . . e e 201-2
Paint for . . .. e 714-3 - 714-4
Painiiting . . . . .. e e 614-5
Preservative treatments for (See preservative ireatments for timber) .. ... .. ... ... ... . .. .. 615-1 - 615-2
Preservatives . . . . . . . . e e e 719-1
Quality FeqQUITEMEDES . . . . . . e e e 718-1 - 718-2
SPECIES . L e 718-1
Timber piles: . . . e 508-5 - 508-6
CaPs 508-6
Cushion Caps . . . .. .. e e 508-3
Heads of .. .0 e 508-6
Specifications of rounded piles . . ... ... L L e 717-1
Treated ... e 508-5 - 508-6
Treated CaPs . . . . o o o i e e e e e e 508-6
Timber posts:
Guardrail posts . .. . L 618-1
Preservatives .« . .. o o e e e e 615-1 - 615-2
Quality TEQUITEIMENIS . . . . . . . . e e 718-1 - 718-2
Sign posts, paint for . . . . ... e 714-3 - 714-4
WOoOod POSIS . . . . e e e 724-1
Timber structures:
Bolts and washers . . . .. . . .. e 507-2
Bracing . . e e 507-3
CaDS e 507-3
Cattle guards (See catile guards)
Construction methodS . . . . . . . . . .. e 507-1 - 5074
DesCriptiOn . . . . o e e e e e 507-1
Framing .. .. ... e e 507-2 - 507-3
Guardrail {See guardrails)
Holes for bolts, dowels, rods and 1ag SCreWs . . . . . . . . . . L i it e e e e e 507-2
Inspection of timber, treated . . .. .. ... 615-2
Laminated flOOIS . . . .. .. L e 5074
Materials . . . . L e e 507-1
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Timber structures -- contiruted
Measurement . . . . ... e 5074
Palnti . . . . . 507-4, 614-5
Paints e e 714-3 -714-4
PAVINENL . . o o o o e e e e 507-5
Piles (See timber piles) . . . . .. . e 508-5 - 508-6
Plank floors . . . . . o 507-3 - 5074
Posts (See timber POSIS) . . . .. L. 507-3
Preservative treatments for . . . . . . . . L. L 615-1 - 615-2
Storage of materials . . . . .. L e 507-1
SIFIMEEIS  © . o o o o it e 507-3
Structural timber and lumber, quality requirements . .. .. ... .. ... .. ... ..., 718-1 - 718-2
Treated timber and piling . . . . . . .. L 507-2
TIUSSES .« . o o e 507-4
Untreated HMDET . . . . . L L e 507-2
Workmanship . . . . . . . e 507-1
Timber use items, paint fOr . . . . o . . e e 714-3 - 714-4
Time:
Completion of CONMTACL . . . . . . .. .. . e e 108-5 - 108-6
Extension of COMTACT . . . . . . . . . . o e e e 107-7, 108-5 - 108-6
Failure to complete WOTK OI1 . . . . . . . e 108-6
Tolerances:
Aggregates, TYPE 2 . . .. . . . e 302-1, 302-2
Lime stabilized subgrade . . . . . .. . .. L e 306-4
Plantmix bituminous DASe . . . . . . .. . L e 303-1
Plantmix bituminous surface . . . .. . . ... 402-1 - 402-4
Plantmix open-graded surface . .. ... . ... ... 403-3
Portland cement treated base . . . . . . . L L e 304-4
Subgrade . . ... e 203-10
Ton, meaning of . . . . . . 109-1
Traffic control:
COonstructon SIZNS . . . . . . o o e e e e 625-1 - 625-3
Lane, defined . . . . .o L e e e 101-7
Maintenance (See maintenance of traffic)
Manual On Uniform Traffic Control Devices . . . . .. . ... ... . ... 623-1, 623-7, 625-1, 628-1
Public convenience and safety . . . . . . . L 107-2 - 107-3
Temporary StOP SIENS . . . . . . i e e e e e e 625-2
Traffic markings, slurry seal/micro-surfacing (Pavement surface treatments) .. ... ... ............... 408-10
Transition slopes, rounded and . . . ... ... ... L 204-1 - 204-2
Transverse expansion joints:
Portland cement CONCTEE PAVEINEILS . . . . . o o vt v et ittt e e e e e e e et e e e e 409-10
Sidewalks . . . .. e 6134 - 613-6
Traveled way, defined . . . . . . .. ... 101-7
Treated timber and piling . . . . . . . L e e 507-2
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Tree ties:
Landscapifif . . . . .o oo e 212-6
Materials TeqUITEINENTS . L . . L e 726-4
Trees and shrubs:
Excavation and adjacent to . . . . .. .. L 213-5
Planting of . . . . . . . e 212-4 - 212-5
Protection of . . . . ... e e 107-7, 201-1
Removal of . . .. e 201-1
Tremie for concrete deposited under water . . . . . .. .. 502-9
Trenches, backfiIling: . . . . . .. .. e 208-6 - 208-7, 629-11
Restoration of aTea . . . . . . . . L e e e e e 626-1
Underdrain oUtleTs . . . . . . . o e e e 607-2
Trench excavation and backfill . . . . ... .. 208-1 - 208-10
Trenches, minimum pavement patchdepth . . . ... .. .. ... . ... oo o 208-10
Trenches, minimum pavement patch width . . . . .. ... . .. 208-9
Tricalcinm silicate used in Portland cement . . . . . .. . L L e e 701-2
Truck mixers or agitators, Portland cement concrete . . . .. .. .. .. ... ..., 501-9 - 501-12
Trusses, tiMber SIHCTUIES . . . .« v v vt i et e i e e e e e e e e e e e e e e e e e 507-4
Tubing:
Aluminum alloy . . . . .. e 711-1
Carbon steel structural . . . .. L. L e 710-1
Control tubing, irfigation SYSIEINS . . . . . . . . . ot it e e e e e s 726-6
Steel SLTUCTUTE . . . . o ot e e et e e e e e e e e 710-1
U
Unacceptable materials . . . .. .. ... e e 106-7
Unacceptable and unauthorized work .. .. .. ... ... ... ... L 105-6 - 105-7
UnderdrailiS: . . . . o e e e e 607-1 - 607-3
Backfill fOr . . ... e e 607-2
Materials Tor . . . . . e e e 607-1
Underwriters Laboratories, INC. . . . . . . . e e e 101-1
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