mitigation and shall proceed with the submittal of a mltlgatlon plan for replacement or
supplementation of the rejected pile.

If the Engineer determines it is not feasible to use one of ADSC's standard mitigation plans
to mitigate the pile, the Contractor shall schedule a meeting and meet with the Engineer before
submitting a nonstandard mitigation plan. The meeting attendees shall include the Contractor's
representatives and the Engineer's representatives involved in the pile mitigation. The purpose of

“the meeting is to discuss the type of pile mitigation that would be acceptable to the Department.
The Contractor shall provide the meeting facility. The Engineer will conduct the meeting.

Pile mitigation plans shall include the following:

A. The designation and location of the pile addressed by the mitigation plan.

B. A review of the structural, geotechmcal and corrosion -design requirements of the
rejected pile.

C. A step by step description of the mitigation work to be performed including drawmgs if
necessary.

D. An -assessment of how the proposed mitigation work will address the structural

. geotechnical, and corrosion design requirements of the rejected pile.
E. Methods for preservation or restoration of existing earthen materials.
F. A list of affected facilities, if any, with methods and equlpment for protectlon of these
~ facilities during mitigation.
G. The State assigned contract number bndge -number, full name of the structure as shown

on the contract plans, District-County-Route-Post Mile, and the Contractors (and
Subcontractor's if applicable) name on each sheet. ~

H. A list of materials, with quantity estimates, and personnel, with quahﬁcatlons to be used
to perform the mitigation work.

I. The seal and signature of an engineer who is licensed as a Civil Engineer by the State of

- .- California. This requirement is waived for mltlgatlon plans When either of the following
conditions are present: : '

1. The proposed mitigation will be performed in conformance with the most recent
" Department-published version of "ADSC Standard Mltlgatlon Plan 'A' - Basic
Repair" without exception or modification.
- 2. The Engineer has determined that the rejected pile does not requlre mltlgatlon due to
~ structural, geotechnical, or corrosion concerns, and the Contractor elects to repair the
~ pile using most recent Department-published version of "ADSC Standard M1t1gat10n
Plan 'B' - Grouting Repair" without exception or modlﬁcatlon :

The most recent Department pubhshed version of the "ADSC Standard Mitigation Plan" is
available at:

http //www dot.ca. gov/hq/esc/ geotech/ft/adscrmtplan htm

For reJected plles to be repalred the Contractor shall submrt a pile mltlgatlon plan that
contains the followmg additional mformatlon

A. An assessment of the nature and size of the anomalies in the rejected pile.
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B. Provisions for access for additional pile testing if required by the Engineer.

For rejected piles to be replaced or supplemented, the Contractor shall submit a pile
mitigation plan that contains the following additional information:

A. The proposed location and size of additional piles.
B. Structural details and calculations for any modification to the structure to accommodate
the replacement or supplemental piles.

All provisions for CIDH concrete piling shall apply to replacement piles.
The Contractor shall allow the Engineer 20 days to rev1ew the mitigation plan after a
complete submittal has been received.

When repairs are performed, the Contractor shall submit a mitigation report to the Engineer
within 10 days of completion of the repair. This report shall state exactly what repair work was
performed and quantify the success of the repairs relative to the submitted mitigation plan. The
mitigation report shall be stamped and signed by an engineer that is licensed as a Civil Engineer
by the State of California. The mitigation report shall show the State assigned contract number,
bridge number, full name of the structure as shown on the contract plans, District-County-Route-
Post Mile, and the Contractor (and subcontractor if applicable) name on each sheet. The
Engineer will be the sole judge as to whether a mitigation proposal is acceptable, the mitigation
efforts are successful, and to whether additional repairs, removal and replacement, or
construction of a supplemental foundation is required.

MEASUREMENT AND PAYMENT (PILING)

Measurement and payment for the various types and classes of piles shall conform to the
provisions in Sections 49-6.01, "Measurement," and 49-6.02, "Payment," of the Standard
Specifications and these special provisions.

Full compensation for driving system submittals shall be considered as included in the
contract unit price paid for drive pile, and no additional compensation will be allowed therefor.

Full compensation for epoxy coated pile anchors shall be considered as included in the
contract price paid per linear foot for furnish steel piling, and no additional compensation will be
allowed therefor.

10-1.40 PRESTRESSING CONCRETE

Prestressing concrete shall conform to the provisions in Section 50, "Prestressing Concrete,"
of the Standard Specifications and these special provisions.

The number of working drawings to be submitted for initial review shall be 8 sets for railroad
bridges and 6 sets for other structures. :

The details shown on the plans for céét-in-place prestressed box girder bridges are based on a. -

bonded full length draped tendon prestressing system. For these bridges the Contractor may, in -
conformance with the provisions in Section 5-1.14, "Cost Reduction Incentive," of the Standard .
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Specifications, propose an alternative prestressing system utilizing bonded partial length tendons
provided the proposed system and associated details meet the following requirements:

A. The proposed system and details shall provide moment and shear resistances at least
equal to those used for the design of the structure shown on the plans.

B. The concrete strength shall not be less than that shown on the plans.

C. Not less than 35 percent of the total prestressing force at any section shall be provided by
full length draped tendons.

D. Anchorage blocks for partial length tendons shall be located so that the blocks will not
interfere with the placement of the utility facilities shown on the plans or of any future

- utilities to be placed through openings shown on the plans.

E. Temporary prestressing tendons, if used, shall be detensioned, and the temporary ducts
shall be filled with grout before completion of the work. Temporary tendons shall be
either removed or fully encased in grout before completion of the work. :

F. All details of the proposed system, including supporting checked calculations, shall be
included in the drawings submitted in conformance with the provisions in
Section 50-1.02, "Drawings " of the Standard Specifications.

Moments and shears for loads used in the des1gn shown on the plans w111 be made available
to the Contractor upon written request to the Engmeer : :

10-1.41 CON CRETE STRUCTURES

Portland cement concrete structures shall conform to the prov1s1ons in Section 51, "Concrete
Structures," of the Standard Spemﬁcatlons and these special prov151ons ‘

GENERAL ‘ ' } -

Attention is directed to "Precast Concrete Quality Control" of these special provisions.

Shotcrete shall not be used as an alternative construction method for reinforced concrete
members unless otherwise specified.

- Where shown on the plans, surfaces of concrete shall be roughened to at least a 1/4-inch
amplitude before concrete sets.

Neoprene strip shall be furnished and installed at abutment backwall joint protection in
conformance with the details shown on the plans, the provisions in the Standard Specifications,
and these special provisions. v -

Furnishing and installing neoprene strip- shall conform to the requirements for strip
waterstops as provided in Section 51-1.145, "Strip Waterstops," of the Standard Specifications,
except that the protective board will not be required.

Materials for access opening covers in soffits of new cast-in-place concrete box girder.
bridges shall conform to the provisions for materials in Section 75-1. 03 "Mlscellaneous Brldge :
Metal," of the Standard Spe01ﬁcat10ns : : . . :

= Plastic pipe located at Vertlcal drains used behind retalmng walls, including horlzontal or
sloping drains down slopes and across sidewalk areas, shall be polyvinyl chloride (PVC) plastic
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pipe, Schedule 80, conforming to the provisions for pipe for edge drains and edge drain outlets in
Section 68-3.02, "Materials," of the Standard Specifications. The vertical drain pipe shall be
rigidly supported in place during backfilling operations. :

AGGREGATE GRADINGS

The aggregate grading of concrete for columns shall be the one-inch maximum combined
aggregate grading and shall conform to the requirements in Section 90-3, "Aggregate Gradings,"
of the Standard Specifications.

MASS CONCRETE

Structural concrete elements shown on the plans that have a minimum dimension exceeding
7 feet shall be constructed as mass concrete and shall conform to the detalls shown on the plans
and these spec1al prov1s1ons

Thermal Control Plan

Prior to mass concrete construction, the Contractor shall submit to the Engineer for approval,
a Thermal Control Plan with design calculations in conformance with the provisions in
Section 5-1.02, "Plans and Working Drawings," of the Standard Specifications for each mass
concrete element. The number of sets of the Thermal Control Plan and design calculations and
review time shall be the same as those specified for falsework working drawings in
Section 51-1.06A, "Falsework Design and Drawings," of the Standard Specifications.

The Thermal Control Plan shall show complete details and determine the maximum
allowable temperature differentials between the hottest point of the concrete and the exterior
faces based on the design assumption that cracking as a result of heat of hydration shall not
occur. As a minimum, the Thermal Control Plan shall include the following;

Mix design.

Duration and method of curing.

Procedures to control concrete temperature at time of placement.

Methods of controlling temperature differentials.

Temperature sensor types and locations.

Temperature monitoring and recording system.

Field measures to ensure conformance with the maximum concrete temperature and
temperature differential requirements.

OHMEYOWp

Construction
Prior to mass concrete placement, an engineer for the Contractor who is registered as a Civil
Engineer in the State of California shall inspect and test the temperature monitoring and
recording system. The Contractor's registered engineer shall be present at the jobsite when the
mass concrete operation is in progress and shall report to the Engineer in writing on a daily basis
the progress of the operation. A copy of the daily report shall be available at the jobsite.

Mechanical cooling systems may be used to control the 1nterna1 temperature of mass concrete
during cunng ' ¥

If the Contractor elects to use a mechanical cooling system, the mechanical cooling system
shall be designed in conformance with the Thermal Control Plan and the following requirements:
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- A. The mechanical cooling system shall be embedded within inass concrete elements and
surface connections to coollng pipes shall be removable to a depth of 4 inches from the
surface.

B. Forms shall be designed so that removal of the forms shall not disrupt the cooling or

~ temperature monitoring.

C. Cooling pipes shall not break and deform during mass concrete placement and shall be
secured to prevent movement. Damaged cooling pipes shall be removed and replaced
immediately.

D. The mechanical cooling system shall be pressure tested at 30 psi for 30 minutes for
leaking prior to mass concrete placement. Coolant circulation shall be in progress at the
time that concrete placement begins.

E. After cooling is completed, cooling pipes shall be fully grouted under, pressure with a
nonshrink grout mixture in conformance with ASTM Designation: C 1107 and
ASTM Designation: C 827 for 0.0 percent shrinkage, and 0.0 percent minimum and
4.0 percent maximum expansion. The placement of nonshrink grout shall be in
conformance with the manufacturer’s recommendations.

F. After surface connections to the cooling pipes are removed, the holes shall be reamed and
filled with mortar conformmg to Section 51-1.135, "Mortar," of the Standard
Spe01ﬁcat10ns o ’

The temperature monitoring and recording system for mass concrete shall consist of
temperature sensors connected to a data acquisition system capable of printing, storing, and
downloading data to a computer. Temperature sensors shall be located such that the maximum
~temperature difference within a mass concrete element can be monitored. As a niinimum;
concrete temperatures shall be monitored at the calculated hottest location, on at least 2 outer
faces, 2 comers, and top surfaces.

Temperature readings shall be automatically recorded on an hourly or more frequent basis.
A redundant set of sensors shall be installed near the primary set. Provisions shall be made for
recording the redundant set, but records of the redundant sensors need not be made if the primary
set is operational. The hourly temperature recording may be discontinued when the maximum
internal temperature is falling, the difference between the interior concrete temperature and the
average daily air temperature is less than the allowable temperature difference for three
consecutive days, and there are no mass concrete elements to be cast adjacent. Data shall be
printed and submitted to the Engineer daily.

Methods of concrete consolidation shall prevent damage to the temperature monitoring and
recording ‘system. - Wiring from temperature sensors cast into the concrete shall be protected to
prevent movement. Wire runs shall be kept as short as possible. The ends of the temperature
sensors shall not come into contact with either a support or concrete forrn or bar remforcmg
steel.

When any equipment used in the temperature control and monitoring and recording system .
fails during ‘the mass concrete construction operation, the Contractor shall take immediate
measures to correct the situation as specified in the Thermal Control Plan. Failure to conform to
the temperature requirements will be cause for rejection of the concrete. -
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Acceptance -

Mass concrete shall conform to the concrete acceptance criteria and the following
temperature requirements:

A. The maximum allowable temperature of mass concrete shall not exceed 160°F.
B. The maximum temperature differential of mass concrete shall not exceed the requirement
as determined in the Thermal Control Plan. :

If the Contractor fails to conform to any of the temperature requirements above, the mass
concrete elements will be rejected.. The rejected mass concrete shall be removed at the
Contractor’s expense. The contractor shall modify the Thermal Control Plan and design
calculations to correct the problem and resubmit the revised Thermal Control Plan.

The Contractor shall allow the Engineer 15 days for review and approval of the revised
Thermal Control Plan. Mass concrete placement shall not begin until the Engineer has approved
the revised Thermal Control Plan. No extension of time or compensation will be made for any
rejected mass concrete element or revisions of the Thermal Control Plan

Full compensation for conforming to the above requirements shall be considered as included
in the contract prices paid for the various contract items of work involved and no additional
compensation will be allowed therefor.

FALSEWORK

Falsework shall conform to the provisions in Section 51, "Concrete Structures,” of the
Standard Specifications and these special provisions.

Attention is directed to "Railroad Relations and Insurance" of these special provisions for
additional requirements for falsework over railroads. '

In addition to the provisions in Section 51-1.06A, "Falsework Design and Drawings," of the
Standard Specifications, the time to be provided for the Engineer's review of the working
drawings for specific structures, or portions thereof, shall be as follows:

Structure or Portion of Structure | Total Review Time - Weeks
Airport Boulevard OH 12

Temporary crash cushion modules, as shown on the plans and conforming to the provisions
in "Temporary Crash Cushion Module" of these special provisions, shall be installed at the
approach end of temporary railings which are located less than 15 feet from the edge of a traffic
lane. For 2-way traffic openings, temporary crash cushion modules shall be installed at the
departing end of temporary railings which are located less than 6 feet from the edge of a traffic
lane. :

The Contractor's engineer who signs the falsework drawings shall also certlfy in wntmg that
the falsework is constructed in conformance with the approved drawings and the contract
specifications prior to placing concrete. This certification shall include performmg any testing
necessary to verify the ability of the falsework members to sustain the stresses required by the
falsework design. The engineer who signs the drawings may designate a representative to
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perform this certification. Where falsework contains openings for railroads, vehicular traffic, or
pedestrians, the designated representative shall be qualified to perform this work, shall have at
least 3 years of combined experience in falsework design or supervising falsework construction,
and shall be registered as a Civil Engineer in the State of California. For other falsework, the
designated representative shall be qualified to perform this work and shall have at least 3 years of
combined experience in falsework design or supervising falsework construction. The Contractor
shall certify the experience of the designated representative in writing and provide supporting
documentation demonstrating the required experience if requested by the Engineer.

Welding and Nondestructive Testing

Welding of steel members, except for previously welded splices and except for when fillet
‘welds are used where load demands are less than or equal to 1,000 pounds per inch for each
1/8 inch of fillet weld, shall conform to AWS D1.1 or other recognized welding standard. The
welding standard to be utilized shall be specified by the Contractor on the working drawings.
Previously welded splices for falsework members are defined as splices made prior to the
member being shipped to the project site.

Splices made by field welding of steel beams at the project site shall undergo nondestructive
‘testing (NDT). At the option of the Contractor, either ultrasonic testing (UT) or radiographic.
testing (RT) shall be used as the method of NDT for each field weld and any repair made to a
previously welded splice in a steel beam. Testing shall be performed at locations selected by the
Contractor. The length of a splice weld where NDT is to be performed, shall be a cumulative
- weld length equal to 25 percent of the original splice weld length. The cover pass shall be
ground smooth at the locations to be tested. The acceptance criteria shall conform to the
requirements of AWS D1.1, Section 6, for cyclically loaded nontubular connections subject to
tensile stress. If repairs are required in a portion of the weld, additional NDT shall be performed
on the repaired sections. The NDT method chosen shall be used for an entire sphce evaluation
mcluding any required repairs. : :

For all field welded splices, the Contractor shall furnish to the Engineer a letter of
certification which certifies that all welding and NDT, including visual inspéction, .are in
conformance with the specifications and the welding standard shown on the approved working
drawings. This letter of certification shall be signed by an engineer who is registered as a Civil
Engineer in the State of California and shall be provided prior to placmg any concrete for which
the falsework is being erected to support. :

- For previously welded splices, the Contractor shall determine and perform all necessary
testing and inspection required to certify the ability of the falsework members to sustain the
stresses required by the falsework design. This welding certification shall (1) itemize the testing
and inspection methods used, (2) include the tracking and identifying documents for previously
welded members, (3) be signed by an engineer who is registered as a Civil Engineer in the State
of California, (4) and shall be provided prior to erecting the members.

- SLIDING BEARINGS

Sliding bearings consisting of elastomeric bearing pads lubricated with grease and covered
with sheet metal shall conform to the followmg requirements: '
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A. Grease shall conform to the requirements of Society of Automotive Engineers AS 8660.
A uniform film of grease shall be applied to the upper surface of the pads prior to placing
the sheet metal.

B. Sheet metal shall be commercial quality galvanized sheet steel. The sheet metal shall be
smooth and free of kinks, bends, or burrs.

C. Construction methods and procedures shall prevent grout or concrete seepage into the
sliding bearing assembly.

ELASTOMERIC BEARING PADS

Elastomeric bearing pads shall conform to the provisions in Section 51-1.12H, "Elastomeric
Bearing Pads," of the Standard Specifications.

DRILL AND BOND DOWEL (CHEMICAL ADHESIVE)

| Drilling and bonding dowels with chemical adhesives at Bridge No. 56C-20 shall conform to
the details shown on the plans and these special provisions.

Reinforcing steel dowels shall conform to the provisions in "Reinforcement" of these special
provisions.

Threaded rods used as dowels shall conform to the provisions in Segtibn 75-1.03,
"Miscellaneous Bridge Metal," of the Standard Specifications. The threaded rods shall be
installed in conformance with the requirements for dowels specified herein.

Chemical adhesives to be used shall be selected from the Pre-Qualified Products List at:
http://www.dot.ca.gov/hq/esc/approved_products_list/

The Contractor may propose to use a chemical adhesive not on the Pre-Qualified Products
List. Information regarding product qualification can be obtained at the Transportation
Laboratory.

The chemical adhesive system used shall be appropriate for the concrete temperature and
installation conditions in conformance with the requirements in the Department‘s prequalified
list.

Chemical adhesive systems shall be accompanied by a Certificate of Compliance as provided
in Section 6-1.07, "Certificates of Compliance," of the Standard Specifications. The certificate
shall state that the material complies in all respects to the requirements of ICBO AC58 and
Caltrans Augmentation/Revisions to ICBO AC58 available at the Transportation Laboratory and
at: :

http://www.dot.ca.gov/hg/esc/approved_products_list/
At least 25 days prior to use, the Contractor shall submit one sample of each chemical
adhesive system per lot to the Transportation Laboratory for testing. The sample shall consist of

one unit of chemical adhesive, one mixing nozzle, and one retaining nut. A lot of chemical
adhesives is defined as 100 units, or fraction thereof, of the same brand and product name.
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Each chemical  adhesive system shall be clearly and permanently marked with the
manufacturer's name, model number of the system, manufacturing date, lot number, shelf life or
expiration date, and current ICBO Evaluation Report (ER) number. Each carton of chemical
adhesives shall contain the manufacturer's recommended installation procedures and warnings or
precautions concerning the contents as may be required by State or Federal laws and regulations.

The holes shall be drilled by methods that will not shatter or damage the concrete adjacent to
the holes. If reinforcement is encountered during drilling, before the specified depth is attained,
the Engineer shall be notified. Unless the Engineer approves coring through the reinforcement,
the hole will be rejected and a new hole, in which reinforcement is not encountered, shall be
drilled adjacent to the rejected hole. The drilled holes shall be cleaned in conformance with the
manufacturer's instructions and shall be dry at the time of placing the chemical adhesive. Unless
otherwise specified, the diameter and depth of drilled holes shall conform to the values listed in
the ICBO ER for the size of dowel or rod being installed. :

Storage and installation procedures shall be as recommended by the manufacturer. A copy of
the manufacturer's recommended installation procedure shall be provided to the Engineer at least
2 days prior to the start of work.

~ Immediately after inserting the dowels into the chemical adhesive, the dowels shall be

supported as necessary to prevent movement during curing and shall remain undisturbed until the
epoxy has cured a minimum time as specified in the Department's Pre-Qualified Products List.
Dowels that are improperly bonded, as determined by the Engineer, will be rejected. Adjacent
new holes shall be drilled, and new dowels shall be placed and securely bonded to the concrete.
All work necessary to correct improperly bonded dowels shall be performed at the Contractors
expense. . :

MEASUREMENT AND PAYMENT

o Measurement and payment for concrete in structures shall conform to. the provisions in
Section 51-1.22, "Measurement," and Section 51-1.23, "Payment," of the Standard Specifications
and these special provisions.

Full compensation for ‘rougheniné/ concrete surfaces to a full amplitude of approximately -
1/4 inch, where shown on the plans, shall be considered as included in the contract price paid per
cubic yard for structural concrete, bridge and no separate payment will be made therefor.

- Full COmpensation for furnishing and installing access opening covers in ~sofﬁts‘of new
cast-in-place box girder bridges shall be considered as.included in the contract price paid per
. cubic yard for structural concrete, bridge and no separate payment will be made therefor.

Full compensation for furnishing and installing plastic pipe located at vertical drains used
behind bridge abutments, including horizontal or sloping drains, including excavation and
backfill involved in placing the plastic pipe, shall be considered as included in the contract price
paid per cubic yard for the various 1tems of concrete work involved and no separate payment will
be made therefor. » :
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Full compensation for public notification and airborne monitoring for deck crack treatment
shall be considered as included in the contract price paid per cubic yard for structural concrete,
bridge, and no additional compensation will be allowed therefor.

Full compensation for forming letters in the concrete box girder shall be considered as
included in the contract price paid per cubic yard for structural concrete, bridge, and no
additional compensation will be allowed therefor.

Full compensation for dowels to be bonded into drilled holes, drilling holes, including coring
through reinforcement when approved by the Engineer, and bonding dowels with chemical
adhesives shall be considered as included in the contract price paid per pound for structural steel
(sidewalk) and no separate payment will be made therefor.

Full compensation for designing, constructing and removing falsework shall be considered as
included in the contract price paid per cubic yard for structural concrete, bridge, and no
additional compensation will be allowed therefor.

10-1.42 STRUCTURE APPROACH SLABS (TYPE N)

GENERAL
Summary

This work includes constructing reinforced concrete approach slabs, structure approach
drainage systems, and treated permeable base.

Reinforced concrete approach slabs must comply with Section 51; "Concrete Structures," of
the Standard Specifications.

Submittals
Furnish a Certificate of Compliance under Section 6-1.07, "Certificates of Compliance," of
the Standard Specifications for the geocomposite drain certifying that the drain complies with
these special provisions. The Certificate of Compliance must be accompanied by a flow
capability graph for the geocomposite drain showing flow rates and the externally applied
pressures and hydraulic gradients. The flow capability graph must be stamped with the
verification of an independent testing laboratory.

Notify the Engineer of the type of treated permeable base to be furnished at least 30 days
before the start of placement. Once you have notified the Engineer of the selection, the type to
be furnished must not be changed without a prior written request to do so and approval thereof
by the Engineer. ’

MATERIALS
Concrete

Concrete for structure approach slabs must contain not less than 675 pounds of cementitious
material per cubic yard and must cure for not less than 5 days before openitig to public traffic.
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Drainage Pads ,
Concrete for use in drainage pads must be minor concrete.

Geocomposite Drain

Geocomposite drain must consist of a manufactured core not less than 0.25 inch thick nor
more than 2 inches thick with one or both sides covered with a layer of filter fabric that will
provide a drainage void. The drain must produce a flow rate through the drainage void of at least
2 gallons per minute per foot of width at a hydraulic gradient of 1.0 and a minimum externally
applied pressure of 3,500 psf.

The manufactured core must be one of the following:

1. Preformed grid of embossed plastic
- 2. Mat of random shapes of plastic fibers
3. Drainage net consisting of a uniform pattern of polymenc strands forming 2 sets of
continuous flow channels
4. System of plastic pillars and interconnections forming a semirigid mat

The core material and filter fabric must be capable of nlaintaining the drainage void for the
entire height of geocomposite drain. Filter fabric must be integrally bonded to the side of the
core material with the drainage void.

Filter Fabric

Filter fabric must comply with the specifications for Class A filter fabric in Section 88-1.02,
"Filtration," of the Standard Specifications.

Plastic Pipe

Plastic pipe shall conform to the provisions for pipe for edge drains and edge drain outlets in
Section 68-3, "Edge Drains," of the Standard Specifications.

Treated Permeable Base

Treated permeable base under structure approach slabs must be an asphalt treated permeable
base or a cement treated permeable base as specified in Section 29, "Treated Permeable Bases,"
of the Standard Specifications.

Mlscellaneous Materials -

Steel angles plates and bars at the concrete barrier joints must comply with Sect1on 75-1.03,
"Miscellaneous Bridge Metal," of the Standard Specifications. . .

Hardboard and expanded polystyrene must comply with Section 51-1.12D, "Sheet Packmg,
Preformed Pads, and Board Fillers," of the Standard Specifications.

CONSTRUCTION
. Geocomposite Drain

' Install the geocomposite dram with the drainage v01d and the ﬁlter fabric facmg the
embankment. The fabric facing the embankment side must overlap a2 minimum of 3 inches at all
joints and wrap around the exterior edges a minimum of 3 inches beyond the exterior edge. If
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additional fabric is needed to provide overlap at joints and wraparound at edges, the added fabric
must overlap at least 6 inches and be attached to the fabric on the geocomposite drain.

Place core material manufactured from impermeable plastic sheeting having non-connecting
corrugations with the corrugations approximately perpendicular to the drainage collection
system.

If the fabric on the geocomposite drain is torn or punctured, replace the damaged section
completely or repair it by placing a piece of fabric that is large enough to cover the damaged area
and provide a 6-inch overlap.

If asphalt treated permeable base is placed around the slotted plastic pipe at the bottom of the
geocomposite drain, it must be placed at a temperature of not less than 180 °F nor more than 230
°F.

Filter Fabric

Place filter fabric immediately after grading and compacting the subgrade to receive the filter
fabric.

Align, bandle, and place filter fabric in a wrinkle-free manner under the manufacturer's
recommendations.

Adjacent borders of the filter fabric must be overlapped from 12 inches to 18 inches or
stitched. The preceding roll must overlap the following roll in the direction the material is being
spread or must be stitched. When the fabric is joined by stitching, it must be stitched with yarn
of a contrasting color. The size and composition of the yamn must be as recommended by the
fabric manufacturer. The number of stitches per 1 inch of seam must be 5 to 7.

Equipment or vehicles must not be operated or driven directly on the filter fabric.

Treated Permeable Base

Construct treated permeable base under Section 29, "Treated Permeable Bases," of the
Standard Specifications and these special provisions.

Place asphalt treated permeable base at a temperature of not less than 200 °F nor more than
250 °F. Do not use material stored in excess of 2 hours in the work. :

Asphalt treated permeable base may be spread in 1 layer. Compact the base with a vibrating
shoe type compactor or a roller weighing at least 1.5 tons but not more than 5 tons. Begin
compacting the base as soon as the mixture has cooled sufficiently to support the weight of the
equipment without undue displacement.

Cement treated permeable base may be spread in 1 layer. Compact the base with a vibrating
shoe type compactor or with a steel-drum roller weighing at least 1.5 tons but not more than 5
tons. -Compaction must begin within one-half hour of spreading and must consist of 2 complete
coverages of the cement treated permeable base. ,
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Finishing Approach Slabs

Finish and treat the top surface of approach slabs under Section 51-1.17, "Flmshlng Bridge
Decks " of the Standard Specifications. Edges of slabs must be edger finished.

Cure approach slabs with pigmented curing compound (1) under the specifications for curing
structures in Section 90-7.01B, "Curing Compound Method," of the Standard Specifications.

MEASUREMENT AND PAYMENT

Structural concrete, approach slab (Type N) will be measured and paid for in conformance
with the provisions in Section 51-1.22, "Measurement," and Section 51-1.23, "Payment," of the
Standard Specifications and these special provisions.

Full compensation for the structure approach drainage system including geocomposite drain,
plastic pipe, and drainage pads, treated permeable base, filter fabric, and miscellaneous metal
shall be considered as included in the contract price paid per cubic yard for structural concrete,
approach slab of the type shown in the Engineer's Estimate, and no add1t10na1 compensatlon will
be allowed therefor. -

10-1.43 JOINT SEAL ASSEMBLIES (MAXIMUM MOVEMENT RATING, 4 INCHES)

Joint seal assemblies.shall conform to the details shown on the plans, the provisions in-
Section 51, "Concrete Structures,” of the Standard Specifications, and these special provisions.

All metal p,at*ts of the joint seal assembly shall conform to the provisions-in Section 75-1.03,
"Miscellaneous Bridge Metal," of the Standard Specifications. Bolts, nuts, and washers shall
conform to the requirements in ASTM Designation: A 325. -

At the Contractor's opt10n cleaning and pamtmg of all new metal surfaces of the joint seal
assembly, except stainless steel and anchorages embedded in concrete, may be substituted for
galvanizing. Cleaning and painting shall be in conformance with the provisions in "Clean and
Paint J omt Seal Assemblies” of these special provisions.

Certification in conformance with the requirements in SSPC-QP 1, SSPC-QP 2, and SSPC-
QP 3 of the "SSPC: The Society for Protective Coatlngs" w111 not be requlred for cleaning and
painting joint seal assemblies.

Finish coats will not be required on joint seal assemblies.
Sheet neoprene shall conform to the provisions for neoprene in Section 51-1.14,
"Waterstops," of the Standard Specifications. The sheet neoprene shall be fabricated to fit the

joint seal assembly accurately.

Metal parts -of the joint seal assembly shall be preassembled before mstallatlon to ver1fy the
- geometry of the completed seal : «
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The bridge deck surface shall conform to the provisions in Section 51-1.17, "Finishing
Bridge Decks," of the Standard Specifications prior to placing and anchoring the joint seal
assembly.

The assembly shall be placed in a blocked-out recess in the concrete deck surface. The depth
and width of the recess shall permit the installation of the assembly anchorage components or
anchorage bearing surface to the lines and grades shown on the plans.

Sheet neoprene shall be installed at such time and in such manner that the sheet neoprene will
not be damaged by construction operations. The joint shall be cleaned of all dirt, debris and
other foreign material 1mmed1ately prior to installation of the sheet neoprene.

ALTERNATIVE JOINT SEAL ASSEMBLY

At the Contractor's option, an alternative joint seal assembly may be furnished and installed
provided: (1) that the quality of the alternative and its suitability for the intended application are
at least equal to that of the joint seal assembly shown on the plans, (2) that acceptable working
drawings and a Certificate of Compliance are furnished as specified herein and (3) that the
alternative conforms to the following requirements:

A. The determination as to the quality and suitability of a joint seal assembly will be made in
the same manner as provided in Section 6-1.05, "Trade Names and Alternatives," of the
Standard Specifications. The factors to be considered will include the ability of the
assembly to resist the intrusion of foreign material and water throughout the full range of
movement for the application, and the ability to function without distress to any
component.

B. Joint seal assemblies will not be considered for approval unless it can be proven that the
assembly has had at least one year of satisfactory service under conditions similar to this
application.

C. The Contractor shall submit complete working drawings for each Jomt seal assembly to
the Offices of Structure Design (OSD)in conformance with the provisions in Section 5-
1.02, "Plans and Working Drawings," of the Standard Specifications. The working
drawings shall show complete details of the joint seal assembly and anchorage
components and the method of installation to be followed, including concrete blockout
details and additions or rearrangements of the reinforcing steel from that shown on the
plans. For initial review, 5 sets of working drawings shall be submitted. After review,

~ between 6 and 12 sets of working drawings, as requested by the Engineer, shall be
submitted to OSD for final approval and use during construction.

D. The working drawings shall be supplemented with calculations for each proposed Jomt
seal assembly, as requested by the Engineer. Working drawings shall be either 11" x 17"
or 22" x 34" in size. Each drawing and calculation sheet shall include the State assigned
designations for the contract number, bridge number, full name of the structure as shown
on the contract plans, and District-County-Route-Post Mile. The design firm's name,
address, and telephone number shall be shown on the working drawings. Each sheet shall
be numbered in the lower right hand corner and shall contain a blank space in the upper
right hand corner for future contract sheet numbers. ‘

E. Calculations, when requested, and working drawings, shall be stamped and signed by an
engineer who is registered as a Civil Engineer. The Contractor shall allow the Engineer 4
weeks to review the drawings after a complete set has been received.
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. Within' 3 weeks after final working drawing approval, one set of the corrected good
quality prints on 20 pound (minimum) bond paper (22" x 34" in size) of all working
drawings prepared by the Contractor for each joint seal assembly shall be furnished to
OSD.

. Each shipment of joint seal materials shall be accompanied by a Certificate of
Compliance in conformance with the provisions in Section 6-1.07, "Certificates of
- Compliance," of the Standard Specifications. The certificate shall state that the materials
and fabrication involved comply in all respects to the specifications and data submitted in
obtaining the approval.

. The elastomer portion of the joint seal assembly shall be neoprene conforming to the
requirements in Table 1 of ASTM Designation: D 2628 and the following, except that no
recovery tests or compression-deflection tests will be required:

PROPERTY -~ TEST METHOD REQUIREMENT
Hardness, Type A Durometer, points . ASTM D 2240 (Modified) 55-70
Compression set, 70 hours at 212° F, - ASTM D 395 (Modified) 40
maximum, percent :

All metal parts of an alternative joint seal assembly shall conform to the requirements
above for the joint seal assembly shown on the plans. At the Contractor's' optlon metal
parts may conform to the requirements in ASTM Designation: A 572/A 572M.
. The design loadmg shall be the AASHTO LRFD Bridge Design Specifications Design
- Truck with 100 percent dynamic load allowance. The tire contact area used to distribute
the tire loads shall be 10 inches, measured normal to the longitudinal axis of the
assembly, by 20 inches wide. The assembly shall provide a smooth riding joint without
slapping of components or wheel tire rumble.
. The Movement Rating of the assembly shall be measured normal to the longitudinal axis.
of the assembly. The dimensions for positioning the assembly within the Movement
- Rating during installation shall be measured normal to the longitudinal axis, disregarding
any skew of the deck expansion joint.

L. The assembly shall have cast-in-place anchorage components forming a mechamcal

connection between the joint components and the concrete deck. Anchorage components
must include anchor studs spaced at a maximum of 4-1/2 inches. Studs must be at least
5/8 inch in diameter and 8 inches long, except the studs may be 6 1nches long in the
overhang

The maximum depth and width of the recess shall be such that the pnmary “reinforcement
to provide the necessary strength of the structural members is outside the recess. The
maximum depth of the recess at abutments shall be 10 inches. The maximum width of
the recess on each side of the expansion joint shall be 12 inches.

. All reinforcement other than the primary reinforcement shall continue through the recess
construction joint into the recess and engage the anchorage components of the assembly.

O. Horizontal angle points and vertical corners at curbs in assemblies shall consist of either

premolded sections or standard sections of the joint seal assembly that have been
specially miter cut or bent to fit the structure ( :

. The elastomer portion of the assembly shall be installed in conformance with the
manufacturer's recommendations at such time and in such a manner that the elastomer
“portion will not be damaged by construction operations. The joint and blockout shall be
cleaned of all dirt, debris, and other forelgn material immediately prior to the installation
of the elastomer.
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Full compensation for additional materials or work required because of the application of the
optional cleaning and painting or the use of an alternative type joint seal assembly, shall be
considered as included in the contract price paid per linear foot for the joint seal assembly
involved and no additional compensation will be allowed therefor.

10-1.44 ARCHITECTURAL SURFACE (TEXTURED CONCRETE)

GENERAL
Summary
This work includes constructing architectural textures for concrete surfaces.

Architectural textures must comply with Section 51, "Concrete Structures," of the Standard
Specifications. ' :

Architectural textures listed below are required at concrete surfaces shown on the plans:
1. Fractured rib texture

The fractured rib texture must be an architectural texture simulating the appearance of
straight ribs of concrete with a fractured concrete texture imparted to the raised surface between
the ribs. Grooves between ribs must be continuous with no apparent curves or discontinuities.
Variation of the groove from straightness must not exceed 1/4 inch for each 10 feet of groove.
The architectural texture must have random shadow patterns. Broken concrete at adjoining ribs
and groups of ribs must have a random pattern. The architectural texture must not have
secondary patterns imparted by shadows or repetitive fractured surfaces.

Quality Control and Assurance
Test Panel

A test panel at least 4' x 4' in size must be successfully completed at a location approved by
the Engineer before beginning work on architectural textures. The test panel must be constructed
and finished with the materials, tools, equipment, and methods to be used in constructing the
architectural texture. If ordered by the Engineer, additional test panels must be constructed and
finished until the specified finish, texture, and color are obtained, as determined by the Engineer.

The test panel approved by the Engineer must be used as the standard of comparison in
determining acceptability of architectural texture for concrete surfaces.

MATERIALS
Not Used

CONSTRUCTION .
Form Liners

Form liners must be used for textured concrete surfaces and must be installed in conformance
with the manufacturer's recommendations, unless other methods of forming textured concrete
surfaces are approved by the Engineer. Form liners must be manufactured from an elastomeric
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material by a manufacturer of commercially available concrete form liners. Form liners must

leave crisp, sharp definition of the architectural surface. Recurring textural configurations -
exhibited by repeating, recognizable shadow patterns must be prevented by proper casting of

form liner patterns. Textured concrete surfaces with such recurring textural configurations must

be reworked to remove such patterns as approved by the Engineer or the concrete must be

replaced.

Form liners must have the following properties:

Property Test Requirement
Shore A hardness ASTM D 2240 50-90
Tensile strength ASTM D 412 1,000 psi min .

Cuts and tears in form liners must be sealed and repaired in conformance with the
manufacturer's recommendations. Form liners that are delaminated from the form must not be
used. Form liners with deformations to the manufactured surface caused by improper storage
practices or any other reason must not be used..

Form liners must extend the full length of texturing with transverse joints at 8 foot minimum
spacing. Small pieces of form liners must not be used. Grooves must be aligned straight and
true. Grooves must match at joints between form liners. Joints in the direction of grooves in
grooved patterns must be located only in the depressed portion of. the.textured concrete.
Adjoining liners must be butted together without distortion, open, cracks, or offsets at the joints.
Joints between liners must be cleaned before each use to remove any mortar in the Jomt

Adhesives must be compatible with the form liner material and with concrete Adhesives
must be approved by the liner manufacturer Adhes1ves must not cause swelling of the liner
material.

Releasing Form Liners

Products and application procedures for form release agents must be approved by the form hner
manufacturer. Release agents must not cause swelling of the liner material or delamination from
the forms. Release agents must not stain the concrete or react with the liner material. For reliefs
simulating fractured concrete or wood grain surfaces the application method must include the
scrubbing method using a natural bristle scrub brush in the direction of grooves or grain The
release agent must coat the liner with a thin film. Following application of form release agent,
the liner surfaces must be cleaned of excess amounts of agent using compressed air. Buildup of
form release agent caused by the reuse of a liner must be removed at least every 5 uses.

Form liners must release without leaving particles or pieces of liner material on the concrete
and without pulling or breaking concrete from the textured surface. The concrete surfaces
exposed by removing forms must be protected from damage.

Abrasive Blasting :
The architectural texture must be abrasive blasted with ﬁne abraswe to remove the sheen -
wrthout exposmg coarse aggregate. ) o
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Curing
Concrete surfaces with architectural texture must be cured only by the forms-in-place or
water methods. Seals and curing compounds must not be used.

MEASUREMENT AND PAYMENT
Fractured rib texture will be measured and paid for by the square foot.

The contract price paid per square foot for fractured rib texture of the types listed in the Bid
Item List includes full compensation for furnishing all labor, materials, tools, equipment, and
incidentals, and for doing all the work involved in architectural texture, complete in place,
including test panels, as shown on the plans, as specified in the Standard Specifications and these
special provisions, and as directed by the Engineer.

10-1.45 MINOR CONCRETE STRUCTURES

Minor concrete structures shall conform to the provisions in Section 51, "Concrete
Structures," of the Standard Specifications and these special provisions. ‘

Minor concrete structures shall consist of curb inlet (Type K), catch basins, curb opening
inlet, inlet grate, curb opening flume, and manholes.

Attention is directed to "Corrosion Control for Portland Cement Concrete" of these Special

Provisions for concrete in contact with native soil.

Concrete to be used in the construction of minor concrete structures shall be Class 2 concrete
conforming to the provisions in Section 90, "Portland Cement Concrete,”" of the Standard

Specifications, except for concrete in contact with native soil.

Miscellaneous iron and steel shall conform to the provisions in Section 75-1.02,
. "Miscellaneous Iron and Steel," of the Standard Specifications. All exposed metal shall be
galvanized in conformance with Section 75-1.05, "Galvanizing," of the Standard Specifications.

MEASUREMENT AND PAYMENT

The contract price paid per cubic yard for minor concrete structures will not be adjusted if the
constructed height of the minor structure, including revisions by the Engineer, is within + 6
inches of the vertical dimension shown on the plans.

The contract price paid per cubic yard for minor concrete (minor structure) shall include full
compensation for furnishing all labor, materials, tools, equipments and incidentals, and for doing
all the work involved in constructing minor concrete structures, complete in place, including
structure excavation and structure backfill, constructing gutter depression, furnishing and placing
bar reinforcing steel and miscellaneous iron and steel (including metal .frames and covers or
frames and grates, and manhole rings), as shown on the plans, and as. specified in the Standard
Specifications and these special provisions, and as directed by the Engineer. .
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10-1.46 REINFORCEMENT .

Relnforcement shall conforrn to the prov151ons in Section 52, "Remforcement " of the
Standard Specifications and these special provisions.

The provisions in "Welding Quality Control" of these special provisions do not apply to
resistance butt welding.

The following shall apply to ultimate splices for bar reinforcing cages, including hoops, of
columns where the longitudinal bars are spliced vertically at the job site in or above their final
positions:

1. Instead of being removed from the completed lot, sample splices may be prepared in the
same manner as specified in Section 52-1.08C(2)(a), "Production Test Requirements for
Service Splices," of the Standard Specifications for service sample splices. These sample
splices shall be tested in conformance with the requirements in Section 52-1.08C(3),
"Ultimate Butt Splice Test Criteria,” of the Standard Specifications.

2. Splices may be encased in concrete prior to having the QCM rev1ew approve, and
forward each Production Test Report to the Engineer. Should the Contractor exercise this
option, it is expressly understood that the Contractor will not be relieved of the -
Contractor's responsibility for incorporating material in the work that conforms to the
requirements of the plans and specifications. Material not conforming to these
requirements will be subject to rejection.

For bar reinforcing cages measuring 4 feet in diameter and larger:

1. At least 4 vertical bars of each cage, equally spaced around the c1rcumference shall be
* tied at all reinforcement intersections with double wire ties.
2. At least 25 percent of remaining reinforcement intersections in each cage shall be tied
with single wire ties. Tied intersections shall be staggered from adjacent ties.
3. Brac1ng shall be provided to avoid collapse of the cage during assembly, transportatlon
and installation. : .

Successful completion of these minimum baseline requirements for reinforcement cages 4
. feet in diameter and larger will in no way relieve the Contractor of full responsibility for
engineering the temporary support and bracmg of the cages- during construction.

Relnforcement shown on the plans to be galvanized shall be galvanized in conformance with
the requirements in ASTM Designation: A 767/A 767M, Class 1, except that chromating will not
be requlred :

Within areas where galvanized reinforcement is required, tie wire and bar chairs or other
metallic devices used to secure or support the reinforcement shall be galvanlzed plastic coated,
or epoxy coated to prevent corrosion of the devices or damage to the galvamzed remforcement

; Galvamzed surfaces that are abraded or 'damaged caused by shlppmg, handlmg, or
installation shall be repaired as specified in Section 75-1.05, "Galvamzlng," of the Standard
Specifications.
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COPPER CABLE TO BAR REINFORCING STEEL (ELECTRICAL BOND)

CONNECTION

This work shall consist of connecting reinforcing bars to provide electrical interconnection in
conformance with the details shown on the plans and as specified in these special provisions.

The copper cable shall be fusion welded to the bar reinforcing steel by an exothermic type
welding process as shown on the plans. Materials used shall be in conformance with the
manufacturer's recommendations regarding the mold size and shape, and the charge size and
alloy mixture for the powder.

The copper cable shall conform to the provisions in Section 86-2.08B, "Multiple Circuit
Conductors," of the Standard Specifications.

Rubber splicing compound, commercially available, shall be applied to the welded
connection.

Apply 2 layers of tape, each half lapped. The tape shall be commerc1ally available vinyl
electrical tape with minimum thickness of 175 pm.

MEASUREMENT AND PAYMENT

Measurement and payment for reinforcement in structures shall conform to the provisions in
Section 52-1.10, "Measurement," and Section 52-1.11, "Payment," of the Standard Specifications
and these special provisions.

Full compensation for galvanizing steel reinforcement shall be considered as included in the
prices paid for the various items of work involved and no additional compensatlon will be
allowed therefor.

Full compensation for copper cable to bar reinforcing steel (electrical bond) connection shall

be considered as included in the contract price per pound for bar reinforcing steel (bridge) and no _

additional compensation will be allowed therefor.

10-1.47 WATERPROOFING

Membrane waterproofing shall be furnished and applied to the joints between precast
concrete panels in conformance with the details shown on the plans and the requirements of the
AREMA Manual for Railway Engineering and these special provisions.

Attention is directed to "Embankment Structures" of these special provisions.

The waterproofing membrane shall be butyl rubber secured with an approved adhesive. At

the option of the Contractor and -subject to the requirements for butyl rubber, .

ethylene-propylene-diene-monomer (EPDM) may be substituted for butyl rubber.
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The butyl rubber membrane, adhesive, splicing cement, butyl gum splicing tape,
anti-bonding paper, and fibered aluminum roof coating shall conform to the requirements of the
AREMA Manual, Chapter 29, Part 2, "Membrane Waterproofing."

Butyl rubber membrane shall be 0.060 inch thick, minimum.

Membrane waterproofing shall not be applied to any joint surface until the Contractor is
prepared to follow its application with the placing of geomembrane (gasoline resistant) within a
sufficiently short time that the membrane will not be damaged by workers or equipment,
exposure to weathering or from any other cause.

Concrete surfaces to receive the seal shall be swept or air blown clean of all dirt, dust, gravel,
loose concrete particles, and other extraneous materials. PI‘O_]eCtIODS or depressions on the
surface on which the membrane is to be applied that may cause injury to the membrane shall be
removed or filled as directed by the Engineer.

There shall be no depressions or pockets in the finished waterproofing. The membrane shall
be carefully turned into drainage fittings.The Contractor shall be respon51b1e for preventing
damage to the membrane waterproofing by workers or equipment. .

Construction of butyl membrane waterproofing shall conform to the following:

A. The surface shall be dry at the time of apphcatlon and the membrane shall not be applied
when the atmospheric temperature is below 34° F.

B. Butyl rubber membrane shall be fastened to the surface to be waterproofed by adheswe

- material. =

C. The adheswe shall be applied by squeegee to the entire surface to be waterproofed ata
rate of not less than one gallon per 100 square feet of deck surface. -

D. Membrane sheets shall first be positioned and drawn tight without stretching. Half of the
membrane shall then be uniformly rolled in a direction away from the starting edge or
subsequent splice. Adhesive shall then be applied to the exposed area. Adhesive shall be
allowed to dry to a tack free condition. The membrane shall then be unrolled and pressed
firmly and uniformly in place, using care to avoid trapping of air. The same procedure
shall be repeated for the remaining half of the membrane sheet. Wrinkles and buckles
shall be avoided. Each succeeding sheet shall be positioned to fit the prev10us1y installed
sheet and spliced.

E. Splices shall be tongue-and-groove type conforming to the details in Figure 2, Type No. 3
‘of AREMA Manual, Chapter 29. - All seam, lap, and splice areas shall be cleaned with
heptane, hexane, toluene, trichloroethylene or white gasoline, using a clean cloth, mop, or
similar synthetic cleaning device. Splicing cement shall be spread continuously on the
seam, lap, and splice areas at a uniform rate of not less than one gallon per 75 square feet
based on both mating surfaces. After cement has dried to a tack free condition, apply
butyl gum splicing tape to cemented area of membrane, extending tape to at least 1/8 inch
beyond edges of splice and lap areas. Roll or press the tape firmly into place so as to
obtain. full contact. Bridging and wrinkles shall be avoided. ‘Corner splices shall be
reinforced with 2 continuous layers of rubber membrane over one layer of butyl tape.

F. All projections, such as pipes, conduits or sleeves, passing through the butyl rubber
membrane waterproofing shall be flashed with prefabricated or field-fabricated boots or
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fitted coverings as necessary to provide watertight construction. Butyl gum tape shall be
used between layers of rubber membrane.

G. Holes in the membrane sheeting shall be patched with a minimum overlap of 4 inches
and in accordance with manufacturer's instructions.

Full compensation for waterproofing, including steel bolts and plates, shall be considered as
included in the contract price paid per square foot for precast concrete wall, and no separate
payment will be made therefor.

10-1.48 ROADSIDE SIGNS

Roadside signs shall be furnished and installed at the locations shown on the plans or where
designated by the Engineer and in conformance with the provisions in Section 56-2, "Roadside
Signs," of the Standard Specifications and these special provisions.

The Contractor shall furnish roadside sign panels in conformance with the provisions in
"Furnish Sign" of these special provisions.

Wood posts shall be pressure treated after fabrication in conformance with the provisions in
Section 58, "Preservative Treatment of Lumber, Timber and Piling," of the Standard
Specifications and AWPA Use Category System: UC4A, Commodity Specification A or B.

10-1.49 STEEL STRUCTURES

Construction of steel structures, including sidewalk and conduit support bracket on Bridge
No. 56C-20, shall conform to the provisions in Section 55, "Steel Structures," of the Standard
Specifications and these special provisions. :

Attention is directed to "Welding" in Section 8, "Materials," of these special provisions.

MATERIALS

High-strength fastener assemblies and other bolts attached to structural steel with nuts and
washers shall be zinc coated. When direct tension indicators are used in these assemblies, the
direct tension indicator and all components of the fastener assembly shall be zinc coated by the
mechamcal deposition process.

ROTATIONAL CAPACITY TESTING PRIOR TO SHIPMENT TO JOB SITE

Rotational capacity tests shall be performed on all lots of high-strength fastener assemblies
prior to shipment of these lots to the project site. Zinc-coated assemblies shall be tested after all
fabrication, coating, and lubrication of components has been completed. One hardened washer
shall be used under each nut for the tests.

The requirements of this section do not apply to high-strength cap screws or high- strength; o

bolts used for sllp base plates.

Each combination of ?bolrt production lot, nut lot, and washer lot shall be tested as an -
assembly.
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A rotational capacity lot number shall be assigned to each combination of lots tested. Each
shipping unit of fastener assemblies shall be plainly marked with the rotational capacity lot

number.

Two fastener assemblies from each rotational capacity lot shall be tested.

The following equipment, procedure, and acceptance criteria shall be used to perform
rotational capacity tests on and determine acceptance of ASTM A 325 long bolts. -Fasteners are
considered to be long bolts when full nut thread engagement can be achieved when installed in a
bolt tension measuring device:

A. Long Bolt Test Equipment:

1.

2.

Calibrated bolt tension measuring device with adequate tension capacity for the
bolts being tested.

Calibrated dial or digital torque wrench. Other suitable tools will be required for
performing Steps 7 and 8 of the Long Bolt Test Procedure. A torque multiplier may
be required for large diameter bolts.

Spacer washers or bushings. When spacer washers or bushings are required, they
shall have the same inside diameter and equal or larger outside diameter as the

“appropriate hardened washers conforming to the requ1rements in ASTM

Designation: F 436.
Steel beam or member, such as a girder flange or cross frame, to which the bolt
tension measuring device will be attached. The device shall be accessible from the

ground.

B Long Bolt Test Procedure:

1.

2.

Measure the bolt length. The bolt length is defined as the distance from the end of
the threaded portion of the shank to the underside of the bolt head.

Install the nut on the bolt so that 3 to 5 full threads of the bolt are located between
the bearing face of the nut and the underside of the bolt head. Measure and record
the thread stickout of the bolt. Thread stickout is determined by measuring the
distance from the outer face of the nut to the end of the threaded portion of the
shank.

Insert the bolt into the bolt tension measuring device and install the required
number of washers, and additional spacers as needed, directly beneath the nut to

* produce the thread stickout measured in Step 2 of this procedure.

Tighten the nut using a hand wrench to a snug-tight condition. The snug tensmn
shall not be less than the Table A value but may exceed the Table A value by a
maximum of 2 Kips. '
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Table A

High-Strength Fastener Assembly Tension Values to Approximate Snug-Tight Condition
Bolt Diameter Snug Tension
(inches) (kips)
12 - 1
5/8 2
3/4 3
7/8 4
1 5
1-1/8 6
1-1/4 7
1-3/8 9
1-1/2 10
5. Match-mark the assembly by placing a heavy reference start line on the face plate
of the bolt tension measuring device which aligns with (1) a mark placed on one
corner of the nut and (2) a radial line placed across the flat on the end of the bolt or
on the exposed portions of the threads of tension control bolts. Place an additional
mark on the outside of the socket that overlays the mark on the nut corner such that
this mark will be visible while turning the nut. Make an additional mark on the face
plate, either 2/3 of a turn, one turn, or 1-1/3 turn clockwise from the heavy
reference start line, depending on the bolt length being tested as shown in Table B.
Table B
Required Nut Rotation for Rotational Capacity Tests® ®
Bolt Length (measured in Step 1) Required Rotation (turn)
4 bolt diameters or less ) 2/3
Greater than 4 bolt diameters but no more than 8 bolt diameters 1
Greater than 8 bolt diameters, but no more than 12 bolt diameters® 1-1/3

(a) Nut rotation is relative to bolt, regardless of the element (nut or bolt) being turned. For bolts
installed by 1/2 turn and less, the tolerance shall be plus or minus 30 degrees; for bolts installed
by 2/3 turn and more, the tolerance shall be plus or minus 45 degrees.

(b) Applicable only to connections in which all material within grip of the bolt is steel.

(c) When bolt length exceeds 12 diameters, the required rotation shall be determined by actual
tests in a suitable tension device simulating the actual conditions.

6.

Turn the nut to achieve the applicable minimum bolt tension value listed in
Table C. After reaching this tension, record the moving torque, in foot-pounds,
required to turn the nut, and also record the corresponding bolt tension value in
pounds. Torque shall be measured with the nut in motion. Calculate the value, T,
where T = [(the measured tension in pounds) x (the bolt diameter in inches) / 48].
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Table C

Minimum Tension Values for High-Strength Fastener Assemblies
Bolt Diameter Minimum Tension
(inches) (kips)

1/2 12

5/8 19

3/4. ‘ 28

7/8 39

1 51

1-1/8 ' 56
1-1/4 71
1-3/8 85
1-1/2 103

7. Turn the nut further to increase bolt tension until the rotation listed in Table B is
reached. The rotation is measured from the heavy reference line made on the face

_ plate after the bolt was snug-tight. Record this bolt tension.

8. . Loosen and remove the nut and examine the threads on both the nut and bolt.

C. Long Bolt Acceptance Criteria:

1. An assembly shall pass the followmg requlrements to be acceptable (1) the
measured moving torque (Step 6) shall be less than or equal to the calculated value,
T (Step 6), (2) the bolt tension measured in Step 7 shall be greater than or equal to
the applicable turn test tension value listed in Table D, A3) the nut shall be able to be
removed from the bolt without signs of thread stripping or galling after the required
rotation in Step 7 has been achieved, (4) the bolt does not shear from torsion or fail
during the test, and (5) the assembly does not seize before the final rotation in
Step 7 is reached. Elongation of the bolt in the threaded region between the bearing
face of the nut and the underside of the bolt head is expected and will not be
considered a failure. Both fastener assemblies tested from one rotational capacity

. lot shall pass for the rotational capacity lot to be acceptable.

Table D
Turn Test Tension Values
Bolt Diameter - Turn Test Tension
(inches) ‘ (kips)

1/2 , 14
5/8 ~ 22
3/4 32
7/8 45

1 59
1-1/8 64
1-1/4 82
1-3/8 98
1-1/2 118

The following equipment, procedure, and acceptance criteria shall be used to perform .
rotational capacity tests on and determine acceptance of ASTM A 325 short bolts. Fasteners are
considered to be short bolts when full nut thread engagement cannot be achieved when installed
in a bolt tension measuring device: e
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A. Short Bolt Test Equipment:

1.

w

Calibrated dial or digital torque wrench. Other suitable tools will be required for
performing Steps 7 and 8 of the Short Bolt Test Procedure. A torque multiplier
may be required for large diameter bolts.

Spud wrench or equivalent.

Spacer washers or bushings. When spacer washers or bushings are required, they
shall have the same inside diameter and equal or larger outside diameter as the
appropriate hardened washers conforming to the requirements in ASTM
Designation: F 436.

Steel plate or girder with a hole to install bolt. The hole size shall be 1/16 inch
greater than the nominal diameter of the bolt to be tested. The grip length,
including any plates, washers, and additional spacers as needed, shall provide the
proper number of threads within the grip, as required in Step 2 of the Short Bolt
Test Procedure.

B. Short Bolt Test Procedure:

1.

2.

Measure the bolt length. The bolt length is defined as the distance from the end of
the threaded portion of the shank to the underside of the bolt head.

Install the nut on the bolt so that 3 to 5 full threads of the bolt are located between
the bearing face of the nut and the underside of the bolt head. Measure and record
the thread stickout of the bolt. Thread stickout is determined by measuring the
distance from the outer face of the nut to the end of the threaded portion of the
shank.

Install the bolt into a hole on the plate or girder and install the required number of
washers and additional spacers as needed between the bearing face of the nut and
the underside of the bolt head to produce the thread stickout measured in Step 2 of
this procedure.

Tighten the nut using a hand wrench to a snug-tight condition. The snug condition
shall be the full manual effort applied to the end of a 12-inch long wrench. This
applied torque shall not exceed 20 percent of the maximum allowable torque in
Table E.

Table E
Maximum Allowable Torque for High-Strength Fastener Assemblies
Bolt Diameter Torque
(inches) (ft-1b)
172 : 145
5/8 285
3/4 500
7/8 820
1 1220
1-1/8 1500
1-1/4 2130
1-3/8 2800
1-1/2 3700
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8.

Match-mark the assembly by placing a heavy reference start line on the steel plate
or girder which aligns with (1) a mark placed on one corner of the nut and (2) a
radial line placed across the flat on the end of the bolt or on the exposed portions of
the threads of tension control bolts. Place an additional mark on the outside of the
socket that overlays the mark on the nut corner such that this mark will be visible
while turning the nut. Make 2 additional small marks on the steel plate or girder,

one 1/3 of a turn and one 2/3 of a turn clockwise from the heavy reference start line
on the steel plate or girder.

Using the torque wrench, tighten the nut to the rotation value listed in Table F. The
rotation is measured from the heavy reference line described in Step 5 made after
the bolt was snug-tight. A second wrench shall be used to prevent rotation of the
bolt head during tightening. Measure and record the moving torque after this
rotation has been reached. The torque shall be measured with the nut in motion.

Table F

Nut Rotation Required for Turn-of-Nut Installation®® -

Bolt Length (measured in Step 1) | Required Rotation (turn)
4 bolt diameters or less 1/3

(a) Nut rotation is relative to bolt, regardless of the element
(nut or bolt) being turned. For bolts installed by 1/2 turn and
Iess, the tolerance shall be plus or minus 30 degrees:
(b) Applicable only to connections in which all materlal ‘
within grip of the bolt is steel.

Tighten the nut furthef to the 2/3-turn mark as indicated in Table G. The rotation is
measured from the heavy reference start line made on the plate or girder when the
bolt was snug-tight. Verify that the radial line on the bolt end or on the exposed

. portions of the threads of tension control bolts is still in ahgnment with the start

line.

Table G
Required Nut Rotation for Rotational Capacity Test
Bolt Length (measured in Step 1) | Required Rotation (turn)
4 bolt diameters or less 2/3

Loosen and remove the nut and examine the threads on both the nut and bolt.

C. Short Bolt Acceptance Criteria:

1.

An assembly shall pass the following requirements to be acceptable: (1) the
measured moving torque from Step 6 shall be less than or equal to the maximum
allowable torque from Table E, (2) the nut shall be able to be removed from the bolt
without signs of thread stripping or galling after the required rotation in Step 7 has
been achieved, (3) the bolt does not shear from torsion or fail during the test, and

(4) the assembly shall not seize before the final rotation in Step 7 is reached.

Elongation of the bolt in the threaded region between the bearing face of the nut
and the underside ‘of the bolt head will not be considered a failure. Both fastener
assemblies tested from one rotational capacity lot shall pass for the rotational
capacity lot to be acceptable
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INSTALLATION TENSION TESTING AND ROTATIONAL CAPACITY TESTING'

AFTER ARRIVAL ON THE JOB SITE.

Installation tension tests and rotational capacity tests on high-strength fastener assemblies
shall be performed by the Contractor prior to acceptance or installation and after arrival of the
fastener assemblies on the project site. Installation tension tests and rotational capacity tests
shall be performed at the job site, in the presence of the Engineer, on each rotational capacity lot
of fastener assemblies.

The requirements of this section do not apply to high-strength cap screws or high-strength
bolts used for slip base plates.

Installation tension tests shall be performed on 3 representative fastener assemblies in
conformance with the provisions in Section 8, "Installation,” of the RCSC Specification. For
short bolts, Section 8.2, "Pretensioned Joints," of the RCSC Specification shall be replaced by
the "Pre-Installation Testing Procedures," of the "Structural Bolting Handbook," published by the
Steel Structures Technology Center, Incorporated. :

The rotational capacity tests shall be performed in conformance with the requirements for
rotational capacity tests in "Rotational Capacity Testing Prior to Shipment to Job Site" of these
special provisions.

At the Contractor's expense, additional installation tension tests, tests required to determine
job inspecting torque, and rotational capacity tests shall be performed by the Contractor on each
rotational capacity lot, in the presence of the Engineer, if:

1. Any fastener is not used within 3 months after arrival on the job site,
2. Fasteners are improperly handled, stored, or subjected to inclement weather prior to ﬁnal

tightening,
3. Significant changes are noted in original surface condition of threads, washers, or nut

lubricant, or
4. The Contractor's required inspection is not performed within 48 hours after all fasteners
in a joint have been tensioned.

Failure of a job-site installation tension test or a rotational capacity test will be cause for
rejection of unused fasteners that are part of the rotational capacity lot.

When direct tension indicators are used, installation verification tests shall be performed in
conformance with Appendix Section X1.4 of ASTM Designation: F 959, except that bolts shall
be initially tensioned to a value 5 percent greater than the minimum required bolt tension.

WELDING
Table 2.2 of AWS D1.5 is superseded by the following table:
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. ~Base Metal Thickness of the o -» Minimum Effective Partial Joint -
Thicker Part Joined, inches - Penetration Groove Weld Size*, inches
Over 1/4 to 1/2 inclusive ) 3/16
Over 1/2 to 3/4 inclusive o 1/4
Over 3/4 to 1-1/2 inclusive ’ 5/16
Over 1-1/2 to 2-1/4 inclusive - 3/8
Over 2-1/4 to 6 inclusive 1/2
Over6 '5/8

* Except the weld size need not exceed the thickness of the thinner part

Dimensional details and workmanship for welded joints in tubular and pipe connections shall
conform to the provisions in Part A, "Common Requirements of Nontubular and Tubular
Connections," and Part D, "Specific Requirements for Tubular Connections,"” in Section 2 of
AWSDI1.1. :

The requirement of conformance with AWS D1.5 shall not apply to work conforming to
Section 56-1, "Overhead Sign Structures," or Section 86-2.04, "Standards, Steel Pedestals and
Posts," of the Standard Speciﬁcations.

MEASUREMENT AND PAYMENT

The contract price paid per pound for structural steel (51dewalk) shall mclude full
compensation for furnishing all labor, materials, tools, equipment, and incidentals, and for doing
all the work involved in furnishing and erecting structural steel for sidewalk and conduit support
bracket, complete in place, including galvanizing, as shown on the plans, as- specified in the
Standard Specifications and these special provisions, and as directed by the Engineer.

Full compensation for aluminum sidewalk grating with a slip resistant surface shall be

“ considered as included in the contract price paid per pound for structural steel (31dewalk) and no
: addltlonal compensation will be allowed therefor.

10-1.50 FURNISH SIGN

Signs shall be fabricated and furnished in accordance with details shown on the plans, the
Traffic Sign Spemﬁcatlons and these special provisions.

Traffic Sign Specifications for California sign codes are available for review at:
‘ http://Www.ddf.cé.gbv/hq/traffops/signtech/signdel/specs.htm
Traffic Sign Specifications for signs referenced with Federal MUTCD sign codes can be
found in Standard Highway Signs Book, administered by the Federal nghway Administration,
which is available for review at:

http://mutcd.fhwa.dot.gov/ser-shs _millennium.htm

Information on cross-referencing California sign codes with the Federal MUTCD sign codes -
is available at:

http://www.dot.ca.gov/hg/traffops/signtech/signdel/specs.htm
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Temporary or permanent signs shall be free from blemishes that may affect the serviceability
and detract from the general sign color and appearance when viewing during daytime and
nighttime from a distance of 25 feet. The face of each finished sign shall be uniform, flat,
smooth, and free of defects, scratches, wrinkles, gel, hard spots, streaks, extrusion marks, and air
bubbles. The front, back, and edges of the sign panels shall be free of router chatter marks,
burns, sharp edges, loose rivets, delaminated skins, excessive adhesive over spray and aluminum
marks.

QUALITY CONTROL FOR SIGNS

The requirements of "Quality Control for Signs" in this section shall not apply to
construction area signs.

No later than 14 days before sign fabrication, the Contractor shall submit a written copy of
the quality control plan for signs to the Engineer for review. The Engineer will have 10 days to
review the quality control plan. Sign fabrication shall not begin until the Engineer approves the
Contractor's quality control plan in writing. The Contractor shall submit to the Engineer at least
3 copies of the approved quality control plan. The quality control plan shall include, but not be '
limited to the following requirements:

Identification of the party responsible for quality control of signs,

Basis of acceptance for incoming raw materials at the fabrication facility,

Type, method and frequency of quality control testing at the fabrication facility,

List (by manufacturer and product name) of process colors, protective overlay film,
retroreflective sheeting and black non-reflective film, :
Recommended cleaning procedure for each product, and

Method of packaging, transport and storage for signs.

oW

e

No legend shall be installed at the project site. Legend shall include letters, numerals, tildes,
bars, arrows, route shields, symbols, logos, borders, artwork, and miscellaneous characters. The
style, font, size, and spacing of the legend shall conform to the Standard Alphabets published in
the FHWA Standard Highway Signs Book. The legend shall be oriented in the same direction in -
accordance with the manufacturer's orientation marks found on the retroreflective sheeting.

On multiple panel signs, legend shall be placed across joints without affecting the size,
shape, spacing, and appearance of the legend. Background and legend shall be wrapped around -
interior edges of formed panel signs as shown on plans to prevent delamination.

The following notation shall be placed on the lower right side of the back of each sign where
the notation will not be blocked by the sign post or frame: :

PROPERTY OF RIVERSIDE COUNTY TRANSPORTATION DEPARTMENT,
Name of the sign manufacturer, ‘
Month and year of fabrication,

Type of retroreflective sheeting, and :
Manufacturer's identification and lot number of retroreflective sheeting.

Mo Ow
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The above notation shall be applied directly to the aluminum sign panels in 1/4-inch upper
case letters and numerals by die-stamp and applied by similar method to the fiberglass reinforced
plastic signs. Painting, screening, or engraving the notation will not be allowed. The notation
shall be applied without damaging the finish of the sign.

Signs with a protective overlay film shall be marked with a dot of 3/8 inch in diameter. The
dot placed on white border shall be black, while the dot placed on black border shall be white.
The dot shall be placed on the lower border of the sign before application of the protective
overlay film and shall not be placed over the legend and bolt holes. The application method and
exact location of the dot shall be determined by the manufacturer of the signs.

For sign panels that have a minor dimension of 48 inches or less, no splice will be allowed in
the retroreflective sheet except for the splice produced during the manufacturing of the
retroreflective sheeting. For sign panels that have a minor dimension greater than 48 inches,
_ . only one horizontal splice will be allowed in the retroreflective sheeting.

Unless specified by the manufacturer of the retroreflective sheeting, splices in retroreflective
sheeting shall overlap by a minimum of one inch. Splices shall not be placed within 2 inches
from edges of the panels. Except at the horizontal borders, the splices shall overlap in the
direction from top to bottom of the sign to prevent moisture penetration. The retroreflective
sheeting at the overlap shall not exhibit a color difference under the incident and reﬂected light.

Signs exh1b1t1ng a s1gn1ﬁcant color dlfference between daytime and mghttrme shall be
replaced immediately, _ :

Repairing sign panels will not be allowed except when approved by the Engineer. -

The Department will inspect signs at the Contractor's faciliry and deli\rery Ulocation, and in
accordance with Section 6, "Control of Materials," of the Standard Specifications. The Engineer
will inspect signs for damage and defects before and after installation. : :

~ Regardless of kind, size, type, or whether delivered by the Contractor or by a common
carrier, signs shall be protected by thorough wrapping, tarping, ‘or other methods to ensure that
signs are not damaged by weather conditions and during transit. Signs shall be dry during transit
and shipped on palettes, in crates, or tier racks. Padding and protective materials shall be placed
between signs as appropriate. Finished sign panels shall be transported and stored by method
that protects the face of signs from damage. . The Contractor shall replace wet, damaged and
defective signs.

Signs shall be stored in dry environment at all times. Signs shall not rest directly on the
ground or become wet during storage. Signs, whether stored indoor or outdoor, shall be free
standing. In areas of high heat and humidity signs shall be stored in enclosed climate-controlled
trailers or containers. Signs shall be stored indoor if duration ef the storage will exceed 30 days.

Screen processed signs shall be protected, transported and stored .as recommended by the
manufacturer of the retroreflective sheeting. SR
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When requested, the Contractor shall provide the Engineer test samples of signs and
materials used at various stages of production. Sign samples shall be 12" x 12" in size with
applied background, letter or numeral, and border strip.

The Contractor shall assume the costs and responsibilities resulting from the use of patented
materials, equipment, devices, and processes for the Contractor's work.

SHEET ALUMINUM

Alloy and temper designations for sheet aluminum shall be in accordance with ASTM
Designation: B 209.

The Contractor shall furnish the Engineer a Certificate of Compliance in conformance with
Section 6-1.07, "Certificates of Compliance,” of the Standard Specifications for the sheet
aluminum.

Sheet aluminum shall be pretreated in accordance to ASTM Designation: B 449. Surface of
the sheet aluminum shall be cleaned, deoxidized, and coated with a light and tightly adherent
chromate conversion coating free of powdery residue. The conversion coating shall be Class 2
with a weight between 10 milligrams per square foot and 35 milligrams per square foot, and an
average weight of 25 milligrams per square foot. Following the cleaning and coating process,
the sheet aluminum shall be protected from exposure to grease, oils, dust, and contaminants.

Sheet aluminum shall be free of buckles, warps, dents, cockles, burrs, and defects resulting
from fabrication.

Base plate for standard route marker shall be die cut.

RETROREFLECTIVE SHEETING

The Contractor shall furnish retroreflective sheeting for sign background and legend in
conformance with ASTM Designation: D 4956 and "Prequalified and Tested Signing and
Delineation Materials" of these special provisions. :

Retroreflective sheeting shall be applied to sign panels as recommended by the retroreflective
sheeting manufacturer without stretching, tearing, and damage.

Class 1, 3, or 4 adhesive backing shall be used for TypeII, III, IV, VII, VIII, and IX
retroreflective sheeting. Class 2 adhesive backing may also be used for Type II retroreflective
sheeting. The adhesive backing shall be pressure sensitive and fungus resistant.

When the color of the retroreflective sheeting determined from instrumental testing is in
dispute, the Engineer's visual test will govern. :

PROCESS COLOR AND FILM

- The Contractor shall furnish and apply screened process color, non-reflective opaque black
film, and protective overlay film of the type, kind, and product that are approved by the
manufacturer of the retroreflective sheeting.
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The Contractor shall furnish the Engineer a Certificate of Compliance in accordance to-
Section 6-1.07, "Certificates of Compliance," of .the Standard Specifications for the screened
process color, non-reflective opaque black film, and protective overlay film. ' '

The surface of the screened process color shall be flat and smooth. - When the screened
process colors determined from the instrumental testing in accordance to ASTM Designation:
D 4956 are in dispute, the Engineer's visual test will govern.

The Contractor shall provide patterns, layouts, and set-ups necessary for the screened
process.

The Contractor may use green, red, blue, and brown reverse-screened process colors for
background and non-reflective opaque black film or black screened process color for legend.
The coefficient of retroreflection for reverse-screened process colors on white retroreflective
sheeting shall not be less than 70 percent of the coefficient of retroreflection specified in ASTM
Designation: D 4956.

The screened process colors and non-reflective opaque black film shall have the same
outdoor weatherability as that of the retroreflective sheeting.

After'curing, screened process colors shall withstand removal when tested by applying 3M
Company Scotch Brand Cellophane Tape No. 600 or equ1va1ent tape over the color and
removing with one quick motion at 90° angle.

SINGLE SHEET ALUMINUM SIGN

Single sheet aluminum signs shall be fabricated and furnished with or without frame. The
Contractor shall furnish the sheet aluminum in accordance to "Sheet Aluminum" of these special
provisions. Single sheet aluminum signs shall be fabricated from sheet aluminum alloy 6061-T6
or 5052-H38. :

Single Sheet aluminum'signs shall not have a vertical splice in the sheet aluminum For
signs with depth greater than 48 inches, one horizontal splice will be allowed in the sheet
aluminum. ;

Framing for single sheet aluminum signs shall consist of aluminum channel. or rectangular
- aluminum tubing. The framing shall have a length tolerance of £1/8 inch. The face sheet shall
be affixed to the frame with rivets of 3/16-inch diameter. Rivets shall be placed within the web
of channels and shall not be placed less than 1/2 inch from edges of the sign panels. Rivets shall
be made of aluminum alloy 5052 and shall be anodized or treated with conversion coating to
prevent corrosion. The exposed portion of rivets on the face of signs shall be the same color as
the background or legend where the rivets are placed.

Finished signs shall be flat within a tolerance of £1/32 inch per linear foot when measured
across the plane of the sign in all directions. The finished 51gns shall have an overall tolerance

w1th1n +1/8 inch of the detailed dimensions.
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Aluminum channels or rectangular aluminum tubings shall be welded together with the inert
gas shielded-arc welding process using E4043 aluminum electrode filler wires as shown on the
plans. Width of the filler shall be equal to wall thickness of smallest welded channel or tubing.

10-1.51 CLEAN AND PAINT JOINT SEAL ASSEMBLIES

Joint seal assemblies shall be cleaned and painted with a single coat of inorganic zinc in
conformance with the provisions in Sections 59-2, "Painting Structural Steel," 59-3, "Painting
Galvanized Surfaces,” and 91, "Paint," of the Standard Specifications and these special
provisions. N

Prior to performing any painting, the Contractor shall submit to the Engineer, in conformance
with the provisions in Section 5-1.02, "Plans and Working Drawings," of the Standard
Specifications, 3 copies of a separate Painting Quality Work Plan (PQWP) for each item of work
for which painting is to be performed. As a minimum, each PQWP shall include the following: -

A. The name of each Contractor or subcontractor to be used.

B. One copy each of all current ASTM and "SSPC: The Society for Protective Coatings"

specifications or qualification procedures applicable to the painting or paint removal to be

performed. These documents shall become the permanent property of the Department.

A copy of the coating manufacturer's guidelines and recommendations for surface

preparation, painting, drying, curing, handling, shipping, and storage of painted structural

steel, including testing methods and maximum allowable levels for soluble salts.

D. Proposed methods and equipment to be used for paint application.

E. Proposed methods to control environmental conditions in accordance with the
manufacturer's recommendations and these special provisions.

F. Proposed methods to protect the coating during curing, shipping, handling, and storage.

G. A detailed paint repair plan for the repair of damaged areas.

-0

Certification in conformance with the requirements in SSPC-QP 1, SSPC-QP 2, and AISC-
420-10/SSPC-QP 3 (Enclosed Shop) of the "SSPC: The Society for Protective Coatings" will not
be required for cleaning and painting of joint seal assemblies.

The Engineer shall have 14 days to review the PQWP submittal after a complete plan has
been received. No painting shall be performed until the PQWP for that work is approved by the
Engineer. Should the Engineer fail to complete the review within this time allowance and if, in
the opinion of the Engineer, the Contractor's controlling operation is delayed or interfered with
by reason of the delay in reviewing the PQWP, the delay will be considered a right of way delay
in conformance with the provisions in Section 8-1.09, "Right of Way Delays," of the Standard
Specifications.

Fresh, potable water with a maximum chloride content of 75 ppm and a maximum sulfate -
content of 200 ppm shall be used for water rinsing or pressure washing operations. No
continuous recycling of rinse water will be permitted. If rinse water is collected into a tank and
subsequent testing determines the collected water conforms to the specified requirements, reuse
may be permitted by the Engineer if no collected water is added to the tank after sample
collection for determination of conformance to specified requirements.
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Metal surfaces to be painted shall be dry blast cleaned in conformance with the requirements
in SSPC-SP 10/NACE No. 2, "Near White Blast Cleaning," of the "SSPC: The Society for
Protective Coatings." Blast cleaning shall leave surfaces with a dense, uniform, angular anchor
pattern of not less than 1.5 mils nor more than 3.5 mils as measured in conformance with the
requirements in ASTM Designation: D 4417. ‘

Mineral and slag abrasives used for blast cleaning metal surfaces shall conform to the
requirements for Class A, Grade 2 to 3 abrasives contained in SSPC-AB 1, "Mineral and Slag
Abrasives," of the "SSPC: The Society for Protective Coatings," and shall not contain hazardous
material.

Steel abrasives used for blast cleaning metal surfaces shall comply with the requirements of
SSPC-AB 3, "Ferrous Metallic Abrasive," of the "SSPC: The Society for Protective Coatings."
If steel abrasive is recycled through shop or field abrasive blast cleaning units, the recycled .
abrasive shall conform to the requirements of SSPC-AB 2, "Specification for Cleanliness of
Recycled Ferrous Metallic Abrasive," of the "SSPC: The Society for Protective Coatings."

A Certificate of Compliance conforming to the provisions in Section 6-1.07, "Certificates of
Comphance " of the Standard Specifications and a Material Safety Data Sheet shall be furnished
prior to use for each shipment of blast cleaning material. : ;

/Abraswe blast cleaned surfaces shall be tested by the Contractor for soluble salts using a
Class A or B retrieval method as described in Technology Guide 15, "Field Methods for
Retrieval and Analysis of Soluble Salts on Steel and Other Nonporous Substrates," of the "SSPC:
The Society for Protective Coatings," and cleaned so the maximum level of soluble salts does not
exceed the lesser of the coating manufacturer's written recommendations or 10 micrograms per
square centimeter. Each joint seal assembly shall be tested for soluble salts. If levels of soluble
salts exceed the maximum allowed by these special provisions, the Contractor.shall perform
additional cleaning and testing of blast cleaned surfaces until soluble salt levels conform to these
requirements. -

Corners shall be chamfered to remove'sharp edges.

Thermal cut edges (TCEs) to be painted shall be conditioned before blast cleaning by shallow
- grinding or other method approved by the Engineer to remove the thin, hardened layer of
material fesulting from resohdlﬁcatlon during cooling. S

Vlsually ev1dent base metal surface irregularities and defects shall be removed in accordance
with ASTM Designation: A 6 or AASHTO Designation: M 160 prior to blast cleaning steel.
When material defects exposed by blast cleaning are removed, the blast profile shall be restored
by either blast cleaning or by using mechanical tools in accordance with SSPC-SP 11, "Power
Tool Cleaning to Bare Metal," of the "SSPC: The Society for Protective Coatings."

Blast cleaned sﬁrfaceS'Shall receive a smgle undercoat consisting of an inorganic zinc coating
_conforming to the requirements in AASHTO.Designation: M 300, Type I or Type II.

Inorganic zinc coating shall be selected from the;qualiﬁed produc‘ts list, which may be
obtained from the Transportation Laboratory.
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The color of the inorganic zinc coating shall match Federal Standard 595B, No. 36373.
Inorganic zinc coating shall be used within 12 hours of initial mixing.

Application of inorganic zinc coating shall conform to the provisions for applying zinc-rich
coating in Section 59-2.13, "Application of Zinc-Rich Primer," of the Standard Specifications.

The single coat of inorganic zinc coating shall be applied to the required dry film thickness in
2 or more applications within 8 hours of the start of blast cleaning. Abrasive blast cleaned steel
shall not be exposed to relative humidity exceeding 85 percent prior to application of inorganic
zinc.

The total dry film thickness of all applications of inorganic zinc, including the surfaces of
outside existing- members within the grip under bolt heads, nuts, and washers, shall be not less
than 4 mils nor more than 8 mils, except that the total dry film thickness on each faying (contact)
surface of high strength bolted connections shall be between one mil and the maximum
allowable dry film thickness for Class B coatings as determined by certified testing in
conformance with Appendix A of the "Specification for Structural Joints Using ASTM A325 or
A490 Bolts" of the Research Council on Structural Connections (RCSC Specification). Unless
otherwise stated, all inorganic zinc coatings used on faying surfaces shall meet the slip
coefficient requirements for a Class B coating on blast-cleaned steel, as specified in the RCSC
Specification. The Contractor shall provide results of certified testing showing the maximum
allowable dry film thickness for the Class B coating from the qualifying tests for the coating
chosen, and shall maintain the coating thickness on actual faying surfaces of the structure at or
below this maximum allowable coating thickness.

Areas where mudcracking occurs in the inorganic zinc coating shall be blast cleaned and
repainted with inorganic zinc coating to the specified thickness.

Metal surfaces coated with Type II inorganic zinc coating shall be protected from conditions
that may cause the coating film to dissolve. The Contractor, at the Contractor's expense, shall
repair areas where the coating has dissolved by blast cleaning and repainting with inorganic zinc
coating to the specified thickness.

Dry spray, or overspray, as defined in the Steel Structures Painting Manual, Volume 1,
"Good Painting Practice," of the "SSPC: The Society for Protective Coatings," shall be removed
prior to application of subsequent coats or final acceptance. Removal of dry spray shall be by
screening or other methods that minimize polishing of the inorganic zinc surface. The dry film
thickness of the coating after removal of dry spray shall be in conformance Wlth the provisions
for applying the single undercoat, as specified herein.

The Contractor shall test the inorganic zinc coating at locations determined by the Engineer.
The Contractor shall determine the sequence of the testing operations. The testing for adhesion -
and hardness shall be performed no sooner than 72 hours after application of the inorganic zinc
coating. Satisfactory access shall be provided to allow the Engineer to determine the location of
the tests.

The inorganic zinc coating shall pass the following tests:
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A. The inorganic zinc coating shall have a minimum adhesion to steel of 600 psi when
measured using a self-aligning adhesion tester in conformance with the requirements in
ASTM Designation: D 4541. The Engineer shall select 2 locations per assembly for
adhesion testing. If either of the locations tested fails to meet adhesion requirements, the
assembly will be rejected. The Contractor, at the Contractor's expense, shall repair the
rejected item by blast cleaning and repainting with inorganic zinc to the specified
thickness. Test locations for areas of inorganic zinc meeting adhesion testing
requirements shall be repaired by application of organic zinc primer as specified in
Section 91-1.04, "Materials," of the Standard Specifications to the specified minimum
dry film thickness.

B. The inorganic zinc coating shall exhibit a solid, hard, and polished metal surface when
firmly scraped with the knurled edge of a quarter. Inorganic zinc coating that is powdery,

- soft, or does not exhibit a polished metal surface shall be repaired by the Contractor, at
the Contractor's expense, by blast cleaning and repamtlng w1th inorganic zinc coating to
the specified thickness.

C. Dry to solvent insolubility for inorganic zinc primers shall be determined in conformance

- with the requirements in ASTM. Designation: D 4752, except that water shall be the
solvent used for testing of water borne inorganic zinc primers. The resistance rating shall
be not less than 4. Each assembly shall be tested for dry to solvent insolubility.
Inorganic zine coating that does not meet the solvent insolubility requirements shall be
repaired by the Contractor, at the Contractor's expense, by blast cleamng and repainting

- with inorganic zinc coatlng to the specrﬁed thickness.

D. Surface hardness of inorganic zinc shall be a minimum 2H when measured n
conformance with the requirements in ASTM Designation: . D 3363. Each assembly shall
be tested for surface hardness. Inorganic zinc coating that fails to meet the surface
hardness requirements shall be repaired by the Contractor, at the Contractor's expense, by
blast cleaning and repainting with inorg‘anic zinc coating to the specified thickness.

The Contractor, at the Contractor's expense, shall retest all reJected areas of 1 1norgan1c zinc
. coatlng after repairs have been completed. -

Full compensation for cleaning and painting of joint seal assembly shall be considered as
included in the contract unit prlce paid for Jomt seal assembly, and no separate payment will be
made therefor.

10-1 52 REINFORCED CONCRETE PIPE

Reinforced concrete pipe shall conform to the prov1saons in Section 65, "Remforced Concrete
Pipe," of the Standard Specifications and these special provisions.

GENERAL :

‘Where embankment will not be placed over the top of the pipe, a relative compaction of not-

- less than 85 percent shall be required below the pipe springline for plpe installed using Method
1 backfill in trench, as shown on Standard Plan A62D. Where thie pipe is to be placed under the

traveled way, a relative compaction of not less than 90 percent shall be required unless the

minimum distance between the top of the pipe and the pavement surface is the greater of 4 feet

or one half of the outside diameter of the pipe. Vi
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Except as otherwise designated by classification on the plans or in the specifications, joints
for culvert and drainage pipes shall conform to the plans or specifications for standard joints.

MATERIALS

The Contractor shall use one of the options shown in the following table. Supplementary
cementitious material is optional. :

Minimum Cementitious Material Content in Pounds per CY

Maximum water to cementitious material ratio
Minimum Concrete Cover 0.35 0.40
1.00 inch 470 470
1.25 inches 470 470
1.50 inches 470 470

Special reinforced concrete pipe, having concrete cover over the steel reinforcement greater
than the cover specified in AASHTO Designation: M 170, shall conform to the provisions in
Section 65-1.02, "Materials," and Section 65-1.02A, "Circular Reinforced Concrete Pipe," of the
Standard Specifications, except the width of crack produced by the D-load test specified in
AASHTO Designation: M 170 shall be the width determined by the following formula:.

t-3/8d )
b= t-373d-C x 0.01 inch

Where:
b= Width of crack to be produced in lieu of the 0.01-inch crack spemﬁed in
AASHTO Designation: M 170 :
t= Wall thickness of pipe, inches
d=  Effective depth of the section to be tested, feet
C=  Concrete cover over steel reinforcement in excess of cover specified in AASHTO
Designation: M 170

Reinforced concrete pipe that is to be hydrostatically tested shall be strength tested by the 3-
edge bearing method to a maximum D-load of 10 percent greater than the 0.01-inch cracking D-
load specified in AASHTO Designation: M 170 or to the actual D-load required to produce a
0.01-inch crack, whichever is the lesser. '

Special oval shaped reinforced concrete pipe, having concrete cover over the steel
reinforcement greater than the cover specified in AASHTO Designation: M 207, shall conform
to the provisions in Section 65-1.02, "Materials,” and Section 65-1.02B, "Oval Shaped
Reinforced Concrete Pipe," of the Standard Specifications, except the width of crack produced
by the D-load test specified in AASHTO Designation: M 207 shall be the width determined by
the following formula .

S t-3/8d )
b= T334 C x 0.01 inch

Where:
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b= Width of crack to be produced in lieu of the 0.01-inch crack specified in
. AASHTO Designation: M 207 '

t= . Wall thickness of pipe, inches

d=  Effective depth of the section to be tested, feet

C=  Concrete cover over steel reinforcement in excess of cover specified in AASHTO

Designation: M 207

Oval shaped reinforced concrete pipe that is to be hydrostatically tested shall be strength
tested by the 3-edge bearing method to a maximum D-load of 10 percent greater than the 0.01-
inch cracking D-load specified in AASHTO Designation: M 207 or to the actual D-load required
to produce a 0.01-inch crack, whichever is the lesser.

MEASUREMENT AND PAYMEN T

The Department does not pay any additional cost for use of optlonal supplementary
cementitious material. .

The Department does not pay any additional cost for excess concrete cover over steel
reinforcement.

10-1.53 MISCELLANEOUS FACILITIES

Flared end sections shall conform to the provisiohs in Section 70, "Miscellaneous Facilities,"
of the Standard Specifications and these special provisions,

10-1.54 WELDED STEEL PIPE CASING (BRIDGE)

Welded steel pipe casings through bridges and under 'approaéh slabs shall be of the size
shown and shall conform to the provisions in Section 70, "Miscellaneous Facilities," of the
Standard Specifications and these special provisions.

Unless otherwise shown on the project plans, casings shall be installed at each abutment, and
~ casings shall be extended to the greater of: (1) 5 feet beyond the approach slab, (2) 5 feet beyond
the end of the adjacent wingwall, or (3) 20 feet beyond the abutment

WORKING DRAWINGS

- Working drawings for temporary support of casing pipe at the abutments shall be submltted
for approval in conformance with the provisions in Section 5-1.02, "Plans and Working
Drawings" of the Standard Spec1ﬁcat10ns :

MATERIALS
Casmg pipe :
- Casing pipe shall be welded steel pipe conforming to the prov1smns n Sectlon 70 1.02B,
"Welded Steel Pipe," of the Standard Specifications, except that the pipe shall be treated in

accordance with the following requirements, prior to shipping. Exterior surfaces of welded steel
pipe shall be cleaned and coated in conformance with the requirements in ANSVAWWA C213
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or at the option of the Contractor, cleaned, primed, and coated in accordance with specifications
of ANS/AWWA C214.

Pipe wrapping tape
Wrapping tapes for pipe in contact with the ground shall be a pressure sensitive polyvinyl
chloride or polyethylene tape having thickness of 50 mils, minimum.

Pipe hanger assembly

Pipe hanger assembly shall consist of concrete clevis plate or embedded steel welded linked
eye rods, adjustable steel yoke, cast iron pipe roller, steel roller rod, and hex nuts. All parts shall
be galvanized. The pipe hanger assembly shall be suitable for the type and size of pipe installed
and shall be as shown on the plans.

All steel cover plates, steel hangers, anchor bolts, pipe clamps, nuts and bolts, and other
fittings shall be suitable for the type and size of the welded steel pipe casing and conform to the
provisions in Section 75-1.03, "Miscellaneous Bridge Metal," of the Standard Speciﬁcations.

CONSTRUCTION
If a blockout is provided in the bridge abutment wall for casing pipe, the space between the

casing pipe and bridge abutment wall shall be filled with mortar conforming to the provisions in
Section 51-1.135,"Mortar" of the Standard Specifications.

Openings for utilities through bridge superstructure concrete shall either be formed or shall ‘
consist of pipe sleeves.

Wrapping and coating pipe ,
Damaged coating on steel pipe casing in contact with earth shall be wrapped as follows:

A. Pipe to be wrapped shall be thoroughly cleaned and primed as recommended by the tape
manufacturer.

B. Tapes shall be tightly applied with 1/2 uniform lap, free from wrinkles and voids to
provide not less than a 100—mil thickness.

C. Field joints and fittings for wrapped pipe shall be covered by double wrapping 50—mil
thick tape. Wrapping at joints shall extend a minimum of 6 inches over adjacent pipe
coverings. Width of tape for wrapping fittings shall not exceed 2 inches. Adequate
tension shall be applied so tape will conform closely to contours of joint.

Where a welded steel pipe casing passes through the abutment wall, the welded steel pipe
casing shall be additionally wrapped with 2 layers of 15—pound asphalt-felt building paper,
securely taped or wired in place.

MEASUREMEN T AND PAYMENT

Measurement and payment for welded steel pipe casmg (bndge) for each size listed in the
Engineers Estimate shall conform to the provisions in Sections 70-1.04, "Measurement" and -
70-1.05,"Payment" of the Standard Spec1ﬁcat1ons
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Full compensation for furnishing and installing steel hangers, steel brackets, steel cover
plates, mortar and building paper, casing, and other fittings shall be considered as included in the
contract prices paid per linear foot for the sizes of welded steel pipe casing (bridge) involved,
and no additional compensation will be allowed therefor.

10-1.55 JACK AND BORE STEEL CASING

GENERAL
Summary

This work includes jacking and boring steel casing under railroad track as shown on the
plans.

Submittals

Submit a jacking and bormg plan to the Engineer for approval prior to beginning boring
operations. The submittal shall include:

Conﬁguration of the jacking pits and jacking pit bracing or shoring.

Description and details of pipe casing material, including pipe matenal type wall
thickness, and welding details. , S :
‘Description and details of casing spacers and end seals.

Jacking plan and profile drawing detailing the placement of the Jacked casmg

Installation procedure.

Proposed jacking machinery and Jackmg head to be used.

Summary of the backfilling method to be used.

Emergency Plan in accordance with CCR, Title 8, Section 8426.

Qualifications of personnel performing jacking and boring operations. . .

SroFmgo w»

, The Contractor shall allow the Engineer 45 days to review the jacking and boring plan after a
complete plan has been received.

MATERIALS

Materials shall conform to the details shown on the plans and as spec1ﬁed in UPRR Pipeline
Installation Englneenng Specifications obtained at: : :

http://W\g;rW.uprr.com/reus/pipeline/pipespec.shtml

The joints of section of casing to be jacked shall be welded with a continuous circumferential .
weld. It is the Contractor's responsibility to provide stress transfer across the joints that is
capable of resisting the jacking forces involved.

CONSTRUCTION

Installation of steel casing shall conform to UPRR Pipeline Installation Engineering
Specifications, and UPRR Installation Procedures for Crossings obtalned at: :

http://www.uprr. com/reus/plpelme/procedur shtml
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Jacking Pit
The approach trench for jacking operations shall be adequately shored to safeguard existing
substructures and surface improvements, and to ensure against ground movement in the vicinity
of the casing portal.

Equipment in the approach trench of the jacking pit shall be placed on firm bedding on the
required line and grade using heavy timbers, structural steel, or concrete cradles of sufficient
length to provide accurate control of jacking alignment. Provide space to insert the casing
lengths to be jacked. Anchor the timbers and structural steel sections to ensure action of the
jacks in line with the axis of the casing. Place a timber or structural steel bearing block between
the jacks and the end of the casing to provide uniform bearing on the casmg end to evenly
distribute the jacking pressure.

After jacking equipment and debris have been removed from the approach trench of jacking
pit, prepare the bottom of the jacking pit as a pipe foundation. Remove all loose and disturbed
materials below pipe grade to undisturbed earth and re-compact the material in accordance with
Section 19-3.06, "Structure Backfill," of the Standard Specifications.

Steel Casing Installation

Only workers experienced in jacking operations shall be used in performmg the work of
jacking and boring.

The leading section of casing shall be equipped with a jacking head securely anchored
thereto to prevent any wobble or variation in alignment during the jacking operation.

To avoid loss of ground outside the casing, carry out excavation entirely within the jacking
head and not in advance of the head. Excavated materials shall be removed from the casing as
jacking progresses and no accumulatlon of excavated material within the casing will be
permitted.

A jacking band is required to reinforce the end of the pipe receiving the jacking thrust.

Control the application of jacking pressure and excavation of material ahead of the advancing
casing to prevent it from becoming friction-bound or deviating from required line and grade. Do
not encroach upon the minimum annular space detailed. Restrict the excavation of material to
the least clearance to prevent binding in order to avoid settlement or possible damage to
overlying structures or utilities.

If the carrier pipe is not installed within the casing as a continuous operation following
completion of jacking, then bulkhead the portals and backfill the approach trenches. Bulkheads
will be removed at a later time to allow for the installation of the carrier pipe.

PAYMENT

The contract price paid per linear foot for jack and bore steel casing includes full
compensation for furnishing all labor, materials, tools, equipment, and incidentals, and for doing
~ all the work involved in jacking and boring steel casing, as shown on the plans, as specified in
the Standard Specifications and these special provisions, and as directed by the Engineer.
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10-1.56 SLOPE PROTECTION

Slope protection shall be placed or constructed in conformance with the provisions in
Section 72, "Slope Protection," of the Standard Specifications.

Rock slope protection fabric must be Class 8.

10-1.57 MISCELLANEOUS CONCRETE CONSTRUCTION

Curb and gutter, driveway, sidewalk, bus pad, curb ramp, and cross-gutter and spandrel shall
conform to the provisions in Section 73, "Concrete Curbs and Sidewalks," of the Standard
Specifications and these special provisions, and the County of Riverside Road Improvement
- Standards and Specifications. :

Attention is directed to "Corrosion Control for Portland Cement Concrete" of these Special
Provisions for concrete in contact with native soil.

Class 2 concrete shall be used for bus pad, and cross-gutter and spandrel except for concrete
in contact with native soil. :

Class 3 concrete shall be used for curb and gutter, driveway, curb’ ramp and s1dewalk, except
for concrete in contact with native soil.

Expanéion joints shall be 1/2-inch wide.

~ Construction of miscellaneous coocrete improvements shall include all landscaping and
related work to return the‘area adjacent to the new improvements to its original condition, and to
conform the existing area to the new improvements. :

The area behind and along the concrete improvements shall be filled and compacted with
native or select material, and graded to match and provide a smooth transition from the edge of
the new improvements, to the satisfaction of the Engineer.

Preparation of subgrade Shallf.confonﬁ"to the provisions in Section 73-1.02, "Subgrade
Preparation," of the Standard Specifications. Unless otherwise specified, all curbs and gutters
will be backfilled as shown on the plans. ‘

Excess material resulting from excavation of subgrade shall be disposed of as-specified in
"Disposal of Excess Excavation or Materials" of these special provisions.

‘ Curb ramp detectable warning surface shall consist of raised truncated domes constructed or
installed on curb ramps in conformance with the details shown on the plans and these special
~ provisions. At the option of the Contractor, the detectable warning surface shall be
 prefabricated, cast-in-place, or stamped into the surface of the curb ramp. The color of the
“detectable warning surface shall be yellow conformmg to.’ Federal Standard 595B, Color
No. 33538
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Prefabricated detectable warning surface shall be in conformance with the requirements
established by the Department of General Services, Division of State Architect and be attached
in conformance with the manufacturer's recommendations.

Cast-in-place and stamped detectable warning surfaces shall be painted in conformance with
the provisions in Section 59-6, "Painting Concrete," of the Standard Specifications.

The finished surfaces of the detectable warning surface shall be free from blemishes.

Prior to constructing the cast-in-place or stamping the detectable warning surface, the
Contractor shall demonstrate the ability to produce a detectable warning surface conforming to
the details shown on the plans and these special provisions by constructing a 24" x 24" test panel.

The manufacturer shall provide a written 5-year warranty for prefabricated detectable
warning surfaces, guaranteeing replacement when there is defect in the dome shape, color
fastness, sound-on-cane acoustic quality, resilience, or attachment. The warranty period shall
begin upon acceptance of the contract.

Minor concrete (curb ramp) will be measured and paid for as minor concrete (sidewalk). -

Full compensation for constructing or furnishing and installing curb ramp detectable warning
surfaces shall be considered as included in the contract price paid per cubic yard for minor
concrete (sidewalk) and no separate payment will be made therefor.

Full compensation for furnishing and installing premolded expansion joint filler shall be
considered as included in the contract prices paid for the various items of miscellaneous concrete
construction work and no additional compensation will be allowed therefor.

Full compensation for constructing landscaping and related work to conform the existing area
to new improvements shall be considered as included in the contract prices paid for the various
items of miscellaneous concrete construction work and no separate payment will be made
therefor.

10-1.58 ARCHITECTURAL PANEL (AIRPLANE)

GENERAL
Summary

This work shall consist of fabricating and installing architectural panels as shown on the
plans and as specified in these special provisions.

Submittals

Submit working drawings to the Engineer for approval prior to begmnmg fabrication of
panels. The submittal shall include:

: A. Complete details of the architectural panels, inciuding dimensions.
- B. Material properties for all materials used.
C. Methods and materials to install panels on retaining wall surfaces.
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D. Description of the coating system, including the manufacturer's wrltten application
instructions and recommendatlons

FABRICATION

Fabrication shall be performed in a workmanlike mannei' in conformance with the practice in
modern commercial shops. Burrs, rough and sharp edges, and other flaws shall be removed.

Architectural panels shall be constructed true to the dimensions shown on the plans. Panels
shall be free from kinks, twists or bends and shall be uniform in appearance. The completed
panels shall be checked for straightness, alignment, and dimension. Any variations shall be
corrected subject to the approval of the Engineer.

Aluminum for architectural panels will be inspected at the fabrication site. The Contractor
- shall notify the Engineer when materials have been delivered to the fabrication site and shall give
the Engineer at least 10 days' notice after delivery before commencing the fabrication of the
panels. Materials to be used shall be made available to the Engineer for inspection. The
Engineer shall have free access at all times to any portion of the fabrication site where the
matenal is stored or where work on the matenal is being performed

COATING . ' : : :
Coating for panels shall be ‘as specified on the plans. Coating system shall be compatible
with aluminum sheet material.

PAYMENT

The contract lump sum pnce pald for architectural panels (alrplane) shall include full
compensation for furnishing all labor, materials, tools, equipment, and incidentals, and for doing
all the work involved in fabricating, furnishing and installing architectural panels, complete in
place, including coating system, as shown on the plans, as specified in the Standard
Specifications and these special provisions, and as directed by the Engineer.

10-1.59 MISCELLANEOUS METAL (BRIDGE)

Miscellaneous metal (bridge) shall conform to the provisions for miscellaneous bridge metal
in Section 75, "Miscellaneous Metal," of-the Standard Specifications and these special
provisions. ‘ '

Miscellaneous metal (bridge) shall consist of the miscellaneous bridge metal items listed in
Section 75-1.03, "Miscellaneous Bridge Metal," of the Standard Specifications and the
following: .

A. Anchor bolts and plates for bridge deck light
B.. Sidewalk expansion joint armor
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10-1.60 BRIDGE DECK DRAINAGE SYSTEM

Bridge deck drainage systems shall conform to the provisions for miscellaneous bridge metal
in Section 75, "Miscellaneous Metal," of the Standard Specifications and these special

provisions.

Self-tapping screws used for sleeve connections shall be hex-head stainless steel, installed in
holes drilled to fit the self-tapping screws, conforming to the requirements of ASTM
Designation: A 276, Type 304.

At the Contractor's option, fiberglass pipes and fittings with the same diameter and minimum
bend radius as those shown on the plans may be substituted for welded steel pipe in deck drain
systems. )

Fiberglass pipe and fittings shall conform to the requirements in ASTM Designation:
D 2996, and shall have a minimum short-term rupture strength of 30,000 psi. The adhesive type
recommended by the manufacturer shall be used for joining pipe and fittings. Fiberglass pipe not
enclosed in a box girder cell or encased in concrete shall be manufactured from ultraviolet-
resistant resin pigmented with concrete-gray color, or be coated with a concrete-gray resin-rich
exterior coating. Paint shall not be used. Fiberglass pipe treated with ultraviolet protection shall
withstand a minimum of 2,500 hours of accelerated weathering when tested in conformance with
the requirements in ASTM Designation: G 154. Lamps shall be UV-B (313 nm wavelength).
The resting cycle shall be 4 hours of ultraviolet exposure at 140° F, and then 4 hours of
condensate exposure at 120°F. After testing, the surface of the pipe shall exhibit no fiber
exposure, crazing, or checking, and only a slight chalking or color change.

Support Spacing for fiberglass pipe shall be the same as shown on the plans for welded steel
pipe. Pipe supports shall have a width of not less than 1.5 inches.

A Certificate of Compliance for fiberglass pipe and fittings shall be furnished to the Engineer
in conformance with the provisions in Section 6-1.07, "Certificates of Compliance," of the
Standard Specifications. The Certificate of Compliance shall include all laboratory test results
conforming to the provisions specified herein. »

For drainage piping NPS 8 or smaller, the Contractor shall have the option of substituting
polyvinyl chloride (PVC) plastic pipe and fittings with the same diameter and minimum bend
radius as shown on the plans for welded steel pipe, which is:

A. Enclosed in a box girder cell and exposed for a length not greater than 20 feet within the
cell, or
B. encased in concrete.

The PVC plastic pipe and fittings shall be Schedule 40 conforming to the requirements: of
ASTM Designations: D 1785. The maximum support spacing for PVC plastic pipe shall be )
6 feet. g : ~
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Couplings used to connect PVC plastic pipe or fiberglass pipe to steel shall be threaded or
flanged. The sleeve connections shown on the plans shall not be used for elther PVC plastic pipe
or fiberglass plpe

If PVC plastic pipe or fiberglass pipe is substituted for welded steel pipe, the quantity of
drainage piping will be computed on the basis of the dimensions and details shown on the plans,
and no change in the quantities to be paid for will be made because of the use of PVC plastic
pipe or fiberglass pipe. ‘

Bridge deck drainage systems will be measured and paid for by the pound in the same
manner specified for miscellaneous metal (bridge) in Section 75-1.06, "Measurement,” and
Section 75-1.07, "Payment," of the Standard Specifications.

10-1.61 CHAIN LINK FENCE

Chain link fence shall be Type CL-6 and shall conform to the pr0V1s1ons in Section 80,
"Fences," of the Standard Specifications.

10-1. 62 METAL BEAM GUARD RAILING

Metal beam guard railing shall be constructed n conformance w1th the provisions in
Section §3-1, "Railings," of the Standard Specifications and these special provisions.

Attention is directed to "Order of Work" of these special provisions.
Line posts shall be wood. Blocks shall be wood or plastic.

- ALTERNATIVE FLARED TERMI’NAL’SYSTEM

Alternative flared terminal system shall be furnished and installed as shown on the plans and
in conformance W1th these special provisions. :

The allowable alternatlves for a flared terminal system shall consist of one of the following
ora Department approved equal.

A. TERMINAL SYSTEM (TYPE FLEAT) - Terminal system (Type FLEAT) shall be a
Flared Energy Absorbing Terminal 350 manufactured by Road' Systems, Inc., located in
Big Spring, Texas, and shall include items detailed for terminal system (Type FLEAT)
shown on the plans. The Flared Energy Absorbing Terminal 350 can be obtained from
the distributor, Universal Industrial Sales, P.O. Box 699, Pleasant Grove, UT 84062,
telephone (801) 785-0505 or from the distributor, Gregory Highway Products, 4100
13" Street, S.W., Canton OH 44708 telephone (330) 477-4800.

B. TERMINAL SYSTEM (TYPE SRT) Terminal system (Type SRT) shall be an SRT 350
Slotted Rail Terminal (8-post system) as manufactured by Trinity Industries, In¢.; and
shall include items detailed for terminal system (Type SRT) shown on the plans. The
SRT-350 Slotted Rail Terminal (8-post system) can be obtained from the manufacturer,
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Trinity Industries, Inc., P.O. Box 99, 950 West 400S, Centerville, UT 84014, telephone
. (800) 772-7976.

The Contractor shall provide the Engineer with a Certificate of Compliance from the
manufacturer in conformance with the provisions in Section 6-1.07, "Certificates of
Compliance," of the Standard Specifications. The Certificate of Compliance shall certify that the
terminal systems furnished conform to the contract plans and specifications, conform to the
prequalified design and material requirements, and were manufactured in conformance with the
approved quality control program.

Terminal systems shall be installed in conformance with the manufacturer's installation
instructions and these requirements. Each terminal system installed shall be identified by
painting the type of terminal system in neat black letters and figures 2 inches high on the
backside of the rail element between system posts numbers 4 and 5.

For terminal system (Type SRT), the steel foundation tubes with soil plates attached shall be,
at the Contractor's option, either driven, with or without pilot holes, or placed in drilled holes.
Space around the steel foundation tubes shall be backfilled with selected earth, free of rock,
placed in layers approximately 4 inches thick and each layer shall be moistened and thoroughly
compacted. The wood terminal posts shall be inserted into the steel foundation tubes by hand
and shall not be driven. Before the wood terminal posts are inserted, the inside surfaces of the
steel foundation tubes to receive the wood posts shall be coated with a grease which will not melt
or run at a temperature of 149° F or less. The edges of the wood terminal posts may be slightly
rounded to facilitate insertion of the post into the steel foundation tubes.

For terminal system (Type FLEAT), the soil tubes shall be, at the Contractor's option, driven
with or without pilot holes, or placed in drilled holes. Space around the steel foundation tubes
shall be backfilled with selected earth, free of rock, placed in layers approximately 4 inches thick
and each layer shall be moistened and thoroughly compacted. Wood posts shall be inserted into
the steel foundation tubes by hand. Before the wood terminal posts are inserted, the inside
surfaces of the steel foundation tubes to receive the wood posts shall be coated with a grease
which will not melt or run at a temperature of 149° F or less. The edges of the wood posts may
be slightly rounded to facilitate insertion of the post into the steel foundation tubes.

Surplus excavated material remaining after the terminal system has been installed shall be
-disposed of in a uniform manner along the adjacent roadway where designated by the Engineer.

The contract unit price paid for alternative flared terminal system shall include full
compensation for furnishing all labor, materials, tools, equipment, and incidentals, and for doing
all the work involved in furnishing and installing alternative flared terminal system, complete in
place, including excavation, backfill and disposal of surplus material, as shown on the plans, as
specified in the Standard Specifications and these special provisions, and as directed by the
Engineer.

10-1.63 CHAIN LINK RAILING

Chain link railing shall conform to the provisions in Section 83-1, "Railings," of the Standard
Specifications.
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10-1.64 METAL BRIDGE RAILING

Tubular handrailing shall conform to the provisions in Section 83-1, "Railings," of the
Standard Specifications and these special provisions.

The vinyl coated steel mesh shall be 9 gage, Type IV, Class B, bonded mel coated fabric,
conforming to the requirements in AASHTO Designation: M 181. A

The strength of the bond between the coating material and steel of the vinyl coated steel
mesh shall be equal to or greater than the cohesive strength of the polyvinyl chloride (PVC)
coating material.

10-1.65 STEEL RAILING FENCE

Steel railing fence shall conform to the provisions in Section 83-1, "Railings," of the
Standard Specrﬁcatlons and these spemal provisions.

A test panel at least 4 feet wide and full height in size must be successfully completed before
ordering material for steel railing fence. The test panel shall be constructed and finished with the
materrals tools, equlpment and méthods to be used in constructing the steel ralhng fence

The vinyl coated steel mesh shall be 9 gage, Type IV, Class B, bonded vinyl coated fabric,
conformmg to the requirements in AASHTO De51gnat10n M 181.

" The strength of the bond between the coating material and steel of the vinyl coated steel
* mesh shall be equal to or greater than the cohesive strength of the polyvinyl chlonde (PVC)

" coating matenal

- The contract price paid per linear foot for steel railing fence of the types and sizes shown in
the Engineer's Estimate shall include full compensation for furnishing all labor, materials, tools,
equipment, and incidentals, and for doing all the work involved in constructing the steel railing
fence, complete in place, as shown on the plans, as specified in the Standard Specifications and
these special prov1srons and as directed by the Engineer. »

10-1.66 CONCRETE BARRIER

‘Concrete barriers shall conform to the previsions in Section 83-2, "Barriers," of the Standard
Specifications and these special provisions. z

The provisions of the third paragraph in Sectlon 83-2.02D(4), "Flmshmg, of the Standard
Specifications shall not apply.

At those locations shown on the plans, concrete barrier tarkers shall be cemented to the
barner in conformance with the manufacturer's recommendatlons i
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10-1.67 TRANSITION RAILING (TYPE WB)

Transition railing (Type WB) shall be furnished and installed in conformance with details
shown on the plans, the provisions in Section 83-2, "Barriers," of the Standard Specifications and
these special provisions.

The 10-gage rail elements shall conform to the requirements of Class B, Type 1 thrie beam
guard railing as shown in AASHTO Designation: M 180. End caps shall conform to the
requirements of Class A, Type 1 thrie beam guard railing as shown in AASHTO Designation:
M 180.

Surplus excavated material remaining after the transitional railing (Type WB) has been
constructed shall be disposed of in a uniform manner along the adjacent roadway where
designated by the Engineer.

The contract unit price paid for transition railing (Type WB) shall include full compensation
for furnishing all labor, materials, tools, equipment, and incidentals, and for doing all the work
involved in furnishing and installing transition railing (Type WB), complete in place, including
drilling holes for wood posts, driving posts, backfill, and disposal of surplus material, as shown
on the plans, as specified in the Standard Specifications and these special provisions, and as
directed by the Engineer.

10-1.68 THERMOPLASTIC TRAFFIC STRIPE AND PAVEMENT MARKING

Thermoplastic traffic stripes (traffic lines) and pavement markings shall be applied in
conformance with the provisions in Section 84, "Traffic Stripes and Pavement Markings," of the
Standard Specifications and these special provisions.

For each batch of thermoplastic material for traffic stripes and pavement markings, the
Contractor shall submit to the Engineer:

L. Certificate of Compliance under Section 6-1.07, "Certificates of Compliance," of the
Standard Specifications

2. Department's Materials Engineering and Testing Services notification letter stating that -
the material is approved for use

3. Material Safety Data Sheet

Thermoplastic material shall be free of lead and chromium, and shall conform to the
requirements in State Specification PTH-02ALKYD.

Within 14 days of applying a thermoplastic traffic stripe or pavement marking, the
retroreflectivity of the traffic stripe or pavement marking shall be a minimum of 250
millicandelas per square meter per lux for white, and 150 millicandelas per square meter per lux
for yellow. The Contractor shall test the retroreflectivity under ASTM E 1710.

Where striping joins existing striping, as shown on the plans, the Contractor shall begin and
end the transition from the existing striping pattern into or from the new striping pattern a
sufficient distance to ensure continuity of the striping pattern. :
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Thermoplastic traffic stripes shall be applied at the minimum thickness and application rate
‘as specified below. The minimum application rate is based on a solid stripe of 4 inches in width.

Minimum Minimum
Stripe Thickness Application Rate
(inch) . (Ib/ft)
0.079 . 0.27

Thermoplastic traffic stripes and pavement markings shall be free of runs, bubbles, craters,
drag marks, stretch marks, and debris.

At the option of the Contractor permanent traffic striping and pavement marking tape
conforming to the provisions in "Prequalified and Tested Signing and Delineation Materials" of
these special provisions may be placed instead of the thermoplastic traffic stripes and pavement
markings specified herein. Permanent tape, 1f used, shall be installed in conformance with the
manufacturer's specifications.

~ If permanent tape 1s placed instead of thermoplastlc traffic strlpes and pavement markings,
the tape will be measured and paid for by the linear foot as thermoplastic traffic stripe and by the
square foot as thermoplastic pavement marking. ,

10-1.69 r-‘l"AVEMENT MARKERS

Pavement markers shall be placed in conformance with the provisions in Section 85

| . "Pavement Markers," of the Standard Specifications and these special provisions. ‘

Attention is directed to "Traffic Control Systém For Lane Closure" 'of these special
provisions regarding the use of moving lane closures during placement of pavement markers
with bituminous adhesive.

The Contractor shall furnish the Engineer certificates of compliance for the pavement
markers in conformance with the provisions in Section 6-1.07, "Certificates of Comphance " of
the Standard Specifications.

Retroreflective pavement markers shall be marked as abrasion resistant on the body of the
markers.

SECTION 10-2. (BLANK) -
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SECTION 10-3. ELECTRICAL SYSTEMS
SIGNAL AND HIGHWAY LIGHTING SYSTEM
A. General

Furnishing and installing traffic signal, bridge lighting, and highway lighting systems, and
payment, shall conform to the provisions in Section 86, "Electrical Systems," of the latest edition
Standard Specifications, Amendments to the Standard Specifications, and these special
provisions.

B. Start of Work

Location where signalization and highway lighting work is to be performed:

Location Area
1. Airport Blvd and Polk Street | Coachella
2. Airport Blvd and Palm Street | Coachélla
3. Grapefruit Blvd and Fronfage Road Coachella
4. Grapefruit Blvd and Palm Street Coachella

C. County Furnished Equipment

Not Used.

D. Equipment Orders

The Contractor shall furnish all equipments and materials specified in the plans and these special
provisions that are not furnished by the County. All equipment shall be new and purchased by
the Contractor for this project only. ‘

Submittals and issuance of Notice to Proceed

Within twenty one (21) calendar days after the award of the contract, the Contractor shall submit
equipment and materials submittals to the Engineer for review and approval. The Contractor
shall allow fourteen (14) calendar days for the Engineer to review the equipment and materials
submittals. If revisions are required as determined by the Engineer, the Contractor shall revise
and resubmit the equipment and materials submittals within seven (7) calendar days of receipt of
the Engineer’s comments and shall allow seven (7) working days for the Engineer to review the
revisions. Once the submittals are approved by the Engineer, the Contractor must order
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equipment and materials and then submit a copy of each vendor Equipment and Material
Purchase Order within (7) calendar days to the Engineer.

The Contractor must have copies of approved Equipment and Material submittal(s) and Purchase
Order(s) prior to the coordination and issuance of the Notice to Proceed. Delay in equipment
delivery shall not be considered as justification for the suspension of the construction contract.

Additional Liquidated Damages '

In addition to the liquidated damages set forth in Special Provision section “quuldated
Damages” of these contract documents, the Contractor shall pay to the County of Riverside the
sum of $800.00 per day for each and every calendar day delay in receiving all of the below listed
equipment furnished by the Contractor, onto the job site or the Contractor’s storage facility, and
available for installation, within sixty (60) calendar days of the contract award date:

Traffic Signal Controller Assemblies

Service Equipment Enclosures

Traffic Signal and Pedestrian Signal heads

LED Modules

Edge Lit LED Internally Illuminated Street Name Signs and mountmg brackets

NELN-

E. Equipment List and Drawings

Equipment list and drawings shall conform to the provisions in Section 86- 1. 04, "Equipment List
and Drawings," of the Standard Spe01ﬁcat10ns and these Special Prov1smns

The Contractor shall furnish four complete cabinet wiring diagrams for each furmshed controller
assembly, battery backup system, video detection system, and. emergency vehicle preemption
system. The cabinet wiring diagram shall include an approximately 6 inches x 8 inches or larger
schematic drawing of the project intersection on a separate 8 %2" x 11" sheet of paper, wh1ch shall
include the following information, at a minimum:

North arrow

Street names

Pavement delineation and marklngs

Slgnal poles :
Traffic signal heads with phase designations
Pedestrian signal heads with phase designations
Loop detectors with input file designations

N EWND -

F. Warranties, Guaranties, Instruction Sheets, and Manuals

Warranties, guélranties and instruction sheets shall conform to these Special Provisions.
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1.. LED modules shall have five (5) years of manufacturer warranty.

2. Battery Backup System (BBS) shall have five (5) years of manufacturer warranty. The
first three (3) years shall be termed the “Advanced Replacement Program”. Under this
program, the manufacturer will send out a replacement within two business days of the
call notifying them of an issue. The replacement unit may be either a new unit or a re-
manufactured unit that is up to the latest revision. The last two years of the warranty will
be factory-repair warranty for parts and labor on the BBS.

3. Video Detection System shall have three (3) years of manufacturer warranty. During the
warranty period, technical support from factory-certified personnel or factory-certified
installers shall be available via telephone within four (4) hours of the time when a service
call is made. :

4. Edge Lit LED internally illuminated street name sign shall have two (2) year of
manufacturer warranty.

5. All other equipment and systems shall have at least one (1) year of manufacturer
. warranty.

- Furnish the manufacturer’s standard written warranty pertaining to defects in materials and
workmanship for all equipment, and two (2) sets of user, operation, and maintenance
manuals, written in English, on all equipments and components for the traffic signal and
highway lighting system to the Engineer. :

G. Maintaining Existing and Temporary Electrical Systems

Maintaining existing and temporary electrical systems shall conform to the provisions in Section
86-1.06, "Maintaining Existing and Temporary Electrical Systems," of the Standard
Specifications and these Special Provisions. Attention is also directed to Section 86-7,
"Removing, Reinstalling or Salvaging Electrical Equipment," of the Standard Specifications.

Existing traffic signals shall be maintained and operational at all times, unless specifically
allowed by the Engineer. In the event that power sources must be disconnected, the provision of
power to existing signals and lighting shall be fumished by the Contractor, mcludmg
arrangements, fees and monthly expenses.

Authorization and coordination from the Engineer is required for each traffic signal system
shutdown. Traffic signal system shutdowns shall be limited to periods between the hours of 9:00
A.M. and 3:00 P.M.

Traffic signals shall be provided with full traffic actuation for all lanes and all approaches of
traffic. Arrangements, fees and monthly expenses for temporary or re-routed power sources for
temporary traffic signals and / or lighting shall be the responsibility of the contractor.
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The Contractor may request authorization from the Engineer to use temporary overhead
conductors for temporary traffic s1gnal operat1on Statutory hne-helght requirements shall be
maintained at all times.

The Contractor shall submit plans or details for temporary traffic signals, or temporary
alterations to traffic signals, to the Engineer for approval at least 7 calendar days in advance of
the intended date of implementation.

The Contractor shall furnish and install temporary wood poles, signal poles, foundations,
lighting, pull boxes, conduit, and necessary equipment to maintain functionality of traffic signals
shown or not shown on the plans. :

Provide "Stop Ahead" and "Stop" signs to direct vehicle and pedestrian traffic through the
intersection during traffic signal shutdown. Temporary "Stop Ahead" and "Stop" signs shall be
either covered or removed when the system is turned on.

"Stop Ahead" and "Stop" signs shall conform to the provisions in Sect1on 12-3.06, "Construction
Area Signs," of the Standard Specifications. -

Temporary "Stop" signs furmshed and mstalled shall be 48 1nches in size.

"Stop Ahead" signs shall be supplemented w1th portable ﬂashmg beaeons which shall meet the
requirements of Section 12-3.05, "Portable Flashlng Beacons," of the Standard Specific¢ations.

One "Stop Ahead" sign and one "Stop" sign shall be placed for each direction of traffic. For two
lanes approaches, two "Stop" s1gns shall be placed Locatlon of the s1gns shall be as directed by
the Engineer. :

Equip -existing - flashing beacons with portable flashing beacons during flashing beacon
- shutdown. - Portable flashing beacons shall conform to the provisions in. Section 12-3.05,
"Portable Flashing Beacons," of the Standard Specifications or as directed by the Engineer.

If directed by the Engineer, a generator shall be furnished, connected, and maintained to keep
traffic signal or flashing beacon system running in normal operation. All matters pertaining to
- the operation of existing traffic signal equipment shall be coordmated and. cooperated with
Riverside County’s traffic signal operation division. - .

H. Remove, Reinstalling or Salvaging Electrical Equipment

Removing, reinstalling or salvaging shall conform to provisions in Section 86-7, "Removing,
Reinstalling or Salvaging Electrical Equipment,” of the Standard Specifications.

L Foundations

Foundations shall conform to the provisions in Section 51, "Concrete Structures,”" and Section
86-2.03, "Foundations," of the Standard Specifications and these Special Provisions. - Cast-in- -

233



drilled-hole concrete pile foundations for traffic signal and lighting standards shall conform to
"Piling" of these special provisions.

Portland cement concrete shall conform to Section 90-2, "Minor Concrete", of the Standard
Specifications and shall be Class 3 except pole foundations shall be Class 2 with Type V
Portland cement with a maximum W/C ratio of 0.4. Additionally, an impermeable membrane (6-
mil visqueen) shall be placed under and around the concrete foundation for signal pole.

Construct Type 332 controller cabinet foundation per Standard Plans ES-3C.

Vibrate all foundation concrete to eliminate air pockets.

J. Standards, Poles, Steel Pedestals and Posts

Standards, poles, steel pedestals, and posts shall conform to the provisions in Section 86-2.04,
"Standards, Poles, Steel Pedestals and Posts," of the Standard Specifications and these Special

Provisions.
Type 1A pole material shall be spun aluminum unless otherwise specified.

Poles installed at the near-right approach of each intersection shall be banded conforming to the
strap.and saddle method per Standard Plans RS4 for the emergency installation of stop signs.

Signal mast arms shall be installed in accordance with the "Signal Arm Connection Details" of
the Standard Plans unless otherwise specified.

Internally Illuminated Street Name Sign (IISNS) mast arm shall be 10-foot long galvanized steel
pole in accordance with County Standard No. 1200. The IISNS mast arm shall be constructed to
prevent deformation or failure when subjected to 100 mph wind loads while carrying a 10° long
and 2’ height Edge-Lit LED IISNS.

If required by the serving electric uﬁlity, and confirmed by the Engineer, State Certified Electric

Workers shall be utilized for the installation of standards, steel pedestals, and posts in accordance
with State of California High Voltage Safety Orders.

K. Conduits

Conduit shall conform to the provisions in Section 86—2.05, "Cdnduit," of the Standard
Specifications and these Special Provisions.

Conduits shall be Type 3, Schedule 80 Polyvinyl Chloride (PVC) conforming to UL Publication
651 requirements for Rigid Non-Metallic Conduit, for underground installation only.

Conduit depth shall not exceed 60 inches below finish grade.
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'Conduit size shall be 2 inches minimum unless otherwise spec1ﬁed New condu1t shall not pass
through foundations or standards. :

Conduit bends shall be factory bends. Bend radius for signal interconnect conduits shall be 3
feet minimum.

A pull rope and a bare #12 AWG wire shall be installed in conduits intended for future use.

Bell bushings are required for all conduit ends. The ends of conduits terminating in pull boxes
and controller cabinets shall be sealed with seahng compound approved by the Engmeer after
conductors have been installed.

Conduits shall be installed via jacking or drilling method per Section86- 2 05C "Installation", of
the Standard Specifications. :

Trenching Installation

The Engineer shall approve trenching installation on a case-by-case basis where conduit
cannot be installed by jacking or drilling. Jacking or Drilling shall be attempted a mifimum
of three times prior to requesting trenching installation. _

If ordered by the Engmeer all pavements shall be cut to a depth of 3 inches with an abraswe
type saw or with a rock cutting excavator specifically designed for this purpose Cuts shall
- be neat and true with no shatter surface outs1de the removal area. - ‘

Trench shall be 2 inches wider than the outside diameter of the conduit being installed

however not exceeding 6 inches in total width. The conduit shall be placed in the bottom of
- the trench. Conduit depth shall be at a minimum of 30 inches below finished grade with a

minimum of 26 inches cover over the conduit. - , .

The trench shall be backfilled with two-sack slurry to the finish grade before final paving.
Prior to final paving, grind pavement centered along the length of the trench a minimum
width of 3 feet and depth of 0.10 feet, and excavate backfilled to a depth of 0.30 feet below
the final pavement surface. Final paving shall conform to "Hot Mix Asphalt" of these
Special Provisions. 4 S

If directed by the Engineer, the two-sack slu'rry‘ backfill can be installed to a depth of 0.30
feet below the final pavement surface and cured for a minimum of two days prior to final
_-paving if the trench area is not open to traffic.

~ L., Pull Boxes

Pull boxes shall conform to the provisions in Section 86-2.06, "Pull Boxes " of the Standard’
Specifications and these Special Provisions. SRR ~
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Traffic pull boxes shall conform to the provisions in Section 86-2.07, "Traffic Pull Boxes," of the
Standard Specifications and these Special Provisions. :

Pull boxes shall have a "Fibrelyte" or equivalent cover and bolt down design. Cover shall have a
non-skid surface.

Pull box covers shall be marked in accordance with Standard Plans ES-8 without the word
"CALTRANS" unless the project is on State of California right of way.

Pull boxes shall be placed with their tops flush with surrounding finish grade or as directed by
the Engineer.

Pull boxes shall be installed behind the curb or as shown on the plans and shall be spaced at no
more than 500 feet intervals. The Engineer shall determine the exact locations.

Pull boxes installed in unimproved areas, locations not protected by concrete curb and gutter,
shall be traffic pull box and marked with Type L markers.

M. Conductors, Cables and Wiring

Conductors and Cables shall conform to the provisions in Section 86-2.08, "Conductors and
Cables," of the Standard Specifications and these Special Provisions.

Wiring shall conform to the provisions -in Section 86-2.09, "Wiring," of the Standard
Specifications and these Special Provisions.

Specific cabling and wiring requirements for various systems or components shall be in
accordance with the Special Provisions entitled to each herein.

Signal cable shall be installed continuously without splicing from the controller cabinet to each
traffic signal pole. Traffic signal conductors, multiple circuit conductors and signal cable
conductors shall not be spliced unless otherwise shown

All outer cable jacket for 12 conductor cable shall be removed from the traffic signal standard
hand hole to the terminal block located at the side mount traffic signal head.

Where splice is required, Type C or Type T splice shall be used and insulated as shown in the
Standard Plans, ES-13A.

Where splice is required, "Liquid Electrical Tape" or equivalent in black color shall be used to
provide a watertight electrical insulating coating with "Method B" as shown in the Standard
Plans, ES-13A. s s

Minimum luminaire wiring shall be No. 10 AWG, including wiring within poles and mast arms.
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N. Signal Interconnect Cable

Signal Interconnect Cable shall conform to the provisions in Section 86-2.08E, "Signal
Interconnect Cable (SIC)," of the Standard Specifications and these special provisions.

SIC shall be 6-pair, No. 20 AWG cable unless specified otherwise.
Submit a sample of the proposed SIC to the Engineer for approval prior to installation.
SIC shall be pulled without splices in between traffic signal controller cabinets. Provide 6 feet of

slack in each pull box, 20 feet of slack inside the pull box adjacent to the controller cabinet, and
3 feet of slack inside the controller cabinet.

Solder each end of SIC conductor to a terminal lug using the hot iron method and cbnnect them
to the terminal block inside the controller cabinet in the following order:

1 White (White / Blue pait) White (Black / White pair)
2 Blue (White / Blue pair) Black (Black / White pair)
3 White  (White / Orange pair) - Red (Black / Red pair) .
4 Orange  (White / Orange pair) Black (Black / Red pair)
5  |'White  (White / Green pair) Brown (Black / Brown pair)
6 Green (White / Green pair) Black (Black / Brown pair)
-7 White = (White / Brown pair) | Blue  (Black/Blue palr)
8 Brown (White / Brown pair) Black (Black / Blue palr)
9 .| White . (White / Slate pair) Green (Black / Green pair)
10 = | Slate (White / Slate pair) Black  (Black/ Green pair)
11 Red - (Red/Blue pair) Yellow  (Black / Yellow pair)
212 Blue (Red / Blue pair) - | Black. - (Black/ Yellow pair)

0. Bonding-and Grounding

Bonding and grounding shall conform to the provisions in Section 86-2. 10, "Bondmg and
Grounding," of the Standard Specifications and these Special Prov131ons

Grounding jumper shall be attached by a 3/16 inch or larger brass bolt in the signél standard or
controller pedestal and shall be run to the conduit, ground rod or bondmg wire in the adjacent
pull box. : : ‘

Grounding jumper shall be visible after cap has been poui‘ed on foundation.
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For equipment grounding jumper a No. 8 bare copper wire shall run continuously in all circuits
except a No. 12 bare copper wire shall run continuously in conduits that contain only s1gnal
interconnect cable and/or loop detector cable.

P. Service

Service shall conform to the provisions in Section 86-2.11, "Service," of the Standard
Specifications and these Special Provisions.

Service equipment enclosure shall be Type III-CF, as shown on the Standard Plans, ES-2F, and
shall conform to the following:

1. 120/ 240 volt, 2 meter service unless otherwise shown on the plans.
2. Circuit breakers required:

2 - 100 Amp 2 pole (signal main and lighting main)

1- 30 Amp 1 pole (luminaires)

1- 30 Amp 1 pole (signals)

1- 20 Amp 1 pole (illuminated street name signs)

1 - 15 Amp 1 pole (luminaire photoelectric control)

1- 15 Amp 1 pole (street name sign photoelectric control)
1 - 20 Amp 1 pole (for each beacon, if applicable)

3. Cabinet shall be fabricated from aluminum sheeting and finish shall be anodlc coating in
accordance with Section 86-3.04A, "Cabinet Construction."”
4. Circuit breakers shall be marked with identifying labels for each circuit breaker.

Type V photoelectric control contactor and test switch assembly shall be installed in the service
cabinet. Photoelectric control contactors shall be as follows:

1. Luminaires - 60 Amp electrically held contact
2. Street name signs - 30 Amp electrically held contact

A GFCI outlet shall be installed on the interior side of service cabinet door.

Photo Electric Control assembly shall be installed within the circuit breaker compartment of the
service equipment enclosure, and accessible to the Engineer after installation of electrical meters.

Direct burial service conductors are not allowed.

The Contractor shall be responsible for contacting the power company, arranging and providing
for the electrical service connection, and ensuring that adequate notice is provided to the serving
electric company in advance of need. The County of Riverside will pay all electric company fees

required.

The service equipment enclosure shall be 2 minimum of 15 feet from the controller cabinet, and
a minimum of 10 feet from all utility poles, unless otherwise directed by the Engineer.
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Q.

Service Identification

The service address shall be shown on the front upper panel of the service equipment
enclosure, and the meters shall be labeled "LS3" (lighting meter) and "TC1" (signal meter)
by lettering applied to the exterior of the enclosure in accordance with these special
provisions, or as directed by the Engineer.

Lettering markings shall be black with a two-inch minimum size in block letter form.
Markings shall be applied to a brushed aluminum, stainless steel, or other non-corroding
metallic plate, as approved by the Engineer. Plate shall be white in color. All paint and
markings shall conform in all respects to Federal Specification TT-E-489, latest revision,
Class A, Air Drying. Said plate shall be affixed in a permanent manner by riveting or with
stainless steel bolts and nuts. Bolts shall be peened after tightening. All materials used for
affixing address plate shall be non-corroding. The Engineer shall approve all alternate
materials and methods prior to installation.

Testing

Testing and Field Testing shall conform to the provisions 1n Section 86-2.14, "Testmg," of the :
Standard Speclﬁcatlons and these Special Provisions.

Specific testing requlrements for various systems and componénts shall be in accordance with
the Special Provisions entitled to each herein.

The complete controller assembly and Battery Backup System shall be delivered to the followmg

location or location as directed by the Engmeer for testlng

Traffic Signal Shop

Riverside County Transportation Department
McKenzie Highway Operations Center

2950 Washington Street =
Riverside, California 92504

Telephone (951) 955-6894

A minimum of 15 working days for operational testing and adjustment is required. An additional

15 working days period shall be allowed for retesting should the equipment fail.

The conflict monitor unit shall be tested in the field before signal turn on.

R.

Controller Assembly

Controller assembly shall conform to the provisions in Section 86-3, "Controller Assembhes "of

the Standard Spemﬁcatlons and these ‘Special Provisions.

Controller assembly shall be Model 170 controller assembly consisting of the additional features:

1. Model 332L controller cabinet:
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¢ Anodic coating for both interior and exterior finish
e A Corbin No. 2 door lock

2. An interior fluorescent lamp with an on/off switch and a door switch that will
automatically turn on the lamp when cabinet door is opened.

3. An interior thermostatically controlled, 24 volt electric fan with ball or roller bearing that
has capacity rating of 100 cubic feet per minute minimum.

4. Rack mounted push buttons for manual actuation of the following: -

8 vehicular phases,

4 pedestrian phases,

4 Emergency Vehicle Preemption (EVP) phases; and,
2 Railroad preemption phases.

5. Model 170E local controller unit:

¢ Dual Asynchronous Communications Interface Adaptor (ACIA) capability. ACIA
shall be integral to the controller unit. Horizontal pnnted circuit board controllers
will not be accepted.

* A Model 412F Program Module with 32K 27256 EPROM, 16K RAM, and 8K zero
power RAM (memory method two, memory select four).

* Bi Trans Systems, Inc. 233RV2.5 or latest version firmware, test program and a
loopback cable.

e If required, provide a Model 170E field master controller unit that has the same
features as the 170E local controller except the firmware shall be Bi Tran Systems,
Inc. No. 245 FM. It shall be mounted above the local controller unit. ‘

6. A pullout shelf/drawer assembly made of aluminum with telescoping drawer guides for
full extension installed below the local controller unit. The top shall have a non-slip
plastic laminate permanently attached. The non-slip laminate shall not be attached with
silicon adhesive.

7. Load Switches: Switching circuit shall be contained in a replacement module (cube type)
sealed in epoxy and rated at 15 amperes load (25 Amp triac). Pin 11 on all load switch
sockets shall be w1red to AC. Input and output indicators shall be installed on all load
switches.

All load switch sockets shall have individual wire terminals. Printed circuit boards will
not be allowed.

- 8. Flasher units: Switching circuit shall be contained in a replacement module (cube type)
sealed in epoxy and rated at 15 amperes load (25 Amps trlac)

9. Conflict monitor shall be EDI Model 2010ECL or equivalent with a red. monitor
assembly circuit board and capable of monitoring green, amber and red indications.
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10. Loop detector sensor unit shall be Model 222: S \ /

e Detector unit shall have delay timers adjustable from zero to a minimum of 30
seconds and extension timers adjustable from zero to a minimum of 7 seconds.

e Delay timers shall delay calls only .during display of the associated red or yellow
indications. If a vehicle departs the area of detection prior to expiration of the
assigned delay period, the timer shall reset and no call shall be placed upon the
controller. During display of the associated green indication, detectors shall operate
in the present mode and calls shall not be delayed.

11. Power Distribution Assembly shall be Model PDA-2.

12. A twelvé-position interconnect terminal strip.

The Contractor shall furnish the following spare equipments / components:

Caet ‘ o o332 0
Controller Unit (local) | 170E 0
Controller Unit (master) B 170E 0
Switch Pack o 200 0
Flasher Unit | 204 0
Conflict Monitor Unit 1. 2010 0
2-Channel Loop Detector o 222 0
2-Channel DC Isolator 242 0
‘Modem Module 400 0
* | Program Module | ’ 412F 0

Spare equipments or components shall be dehvered to the followmg location or as directed by
the Engineer: T ,
Traffic Signal Shop
Riverside County Transportation Department
McKenzie Highway Operations Center
2950 Washington Street
Riverside, California 92504
Telephone (951) 955-6894

The controller unit and controller cabinet shall be manufactured and furnished by the same
manufacturer to form a complete functional controller system capable of providing the traffic
signal operatlon specified. All traffic control equipment to be ﬁJrnlshed shall be listed on the
California Department of Transportation Qualified Products List.
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The controller unit and controller cabinet manufacturer or supplier shall perform operational and
functional testing of the supplied controller assembly and additional supplied equipment in
accordance with the State of California Department of Transportation’s Transportation Electrical
Equipment specifications (TEES), and a Certificate of Compliance shall be issued for each
successfully tested controller assembly and additional supplied equipment.

Modify traffic signal controller assembly if necessary and provide any necessary auxiliary
equipment and cabling to achieve the intended traffic signal operation as shown on the plans.
The Contractor shall make all field wiring connections to the terminal blocks inside the
controller cabinet.

A technician who is qualified to work on the controller assembly from the controller
manufacturer or their representative shall install the program module and program the signal
controller in accordance with the Engineer provided signal timing sheets, and to be present when
the equipment is turned on. :

S. Vehicle Signal Assemblies

Vehicle signal assemblies and auxiliary equipment shall conform to the provisions in Section
86-4, "Traffic Signal Faces and Flttlngs " of the Standard Spemﬁcatlons and these Special

Provisions.

Signal sections, backplates, visors and signal mounting assemblies shall be the metal typé and
shall be made from the same manufacturer. The section assemblies shall be-uniform in
appearance and alignment.

vBackplates, shall be louvered. Visors shall be the "tunnel” type. Top opening of signal sections
shall be sealed with neoprene gaskets.

Vehicle signal indications shall be 12-inch diameter Light Emitting Diode (LED) modules in
accordance with the following:

1. All circular LED modules shall comply with Institute of Transportation Engineers (ITE)
Vehicle Traffic Control Slgnal Heads (VETCH) LED Circular Supplement, Adopted
June 27, 2005.

2. All arrow LED modules shall comply with ITE VETCH - LED Vehicle Arrow Traffic
Signal Supplement, Adopted July 1, 2007.

3. All modules shall fit in existing signal housings without the use of special tools.

4. All modules shall be certified in the Intertek LED Traffic Signal Modules Certification
Program and be labeled with the ETL Verified Label as follows:
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10.

11.

12.

13
14,
15.
| ‘1>6.

- 17.

o WTERTIY LED Traffic Signal Modules
1 Certification Program

T

Intertek Testing Services, N.A., Inc.
XXXXX  Cortland, New York 13045 :

Luminous intensity requirements of the VICSH must be met across the entire
temperature range from -40°C to +74°C, (-40°F to +165°F).

The following cable colors shall be used for the AC power leads on all modules: white
for common, red for the red module line, yellow for the yellow module line, and brown
for the green module line.

The AC power leads shall exit the module via a rubber grommet strain relief, and shall be
terminated with quick connect terminals with spade tab adapters. The leads shall be
separate at the point at which they leave the module.

All external wiring used in the module shall be anti- caplllary type cable to prevent the
w1ck1ng of moisture to the interior of the module : :

All power supplies shall be coated for additional moisture and thermal protection.
The module shall have an incandescent, non-pixilated appearance when illuminated.

Nominal power usage is measured at 25°C, 120 VAC. For the 8 inch modules, it shall
not exceed 8 watts for Red, 8 watts for Yellow, and 8 watts for Green modules. For the

12 inch modules, it shall not exceed 10 watts for Red, 19 watts for Yellow, and 11 watts

for Green modules. For the arrows, it shall not exceed 6 watts for any color.

All modulés shall use LEDs that have been manufactured with materials -that have
industry acceptance as being suitable for uses in outdoor applications. At no time is the
use of LEDs that utilize AlGaAs technology acceptable

The external lens shall have a smooth outer surface to prevent the bulldup of dirt and dust
and shall be designed to minimize the potential for sun phantom signals.

The circular LED module lens material must be tinted. A tinted transparent film or
coating is not permitted.

A module shall be sealed against dust and moisture intrusion, including rain and blowing
rain per Mrl Std-810F Method 506.4, Procedure 1

Arrow modules shall be clearly marked with the phrase “Sultable for mountmg in any
orientation”.

Modules shall be repaired or replaced if the module fails to function as intended due to
workmanship or material defects within warranty period.
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18. Modules shall be repaired or replaced if the module exhibit luminous intensities less than
the minimum specified values within 60 months of the date of delivery.

19. The Manufacturer shall clearly disclose the country in which the factbry of module origin
is located, the name of the company or organization that owns the factory including all of

its parent companies and/or organizations, and their respective country of corporate
citizenship.

T. Pedestrian Signal Assemblies

Pedestrian signals assemblies shall conform to the provisions in Section 86-4.06, "Pedestrian
Signal Faces," of the Standard Specifications and these Special Provisions.

Pedestrian Signal Mounting Assemblies and Pedestrian Signal Housings shall be made from the
same manufacturer and the section assemblies shall be uniform in appearance and alignment.

Pedestrian signals shall be provided with a polycarbonate egg crate or Z-crate screen.

Pedestrian signals shall be equipped with light emitting diode countdown pedéstrian module in
accordance to the following:

1. It shall comply with ITE specification: Pedestrian Traffic Control Signal Indications
(PTCSI) Part 2: LED Pedestrian Traffic Signal Modules, Adopted March 19, 2004.

2. All modules shall fit in existing signal housings without the use of special tools.

3. All modules shall be certified in the Intertek LED Traffic Signal Modules Certlﬁcatlon
Program and be labeled with the ETL Verified Label as follows:

ke LED Traffic Signal Modules

Certiflcation Program

r Intertek Testing Services, N.A., Inc.
XXXXX  Cortland, New York 13045

The PTCSI does not cover the countdown features of countdown pedestrian signal LED
- 'modules. The countdown features shall incorporate the following;

1. Fully compliant to NEMA TS-1, NEMA TS-2, Type 170, and Type 2070 traffic signal
controller specifications.

2. The countdown portion of the pedestrian (ped) module shall have a high off-state input
impedance so as not to provide a load indication to conflict monitors and interfere with
the monitoring of the pedestrian signal. The input impedance of the countdown circuitry
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shall maintain a voltage reading above 25 VAC to the conﬂlct monitor for up to four
units connected on the same channel. :

The countdown drive circuitry shall not be damaged when subjected to defectlve load
switches providing a half wave signal input.

The countdown ped module shall have an internal conflict monitor circuit preventing any
possible conflicts between the Hand, Person, and Countdown signal indications. It shall
be impossible for the display to countdown during a solid Hand indication.

Per CA MUTCD Manual section 4E.07: "The countdown pedestrian signal shall display
the number of seconds remaining until the termination of the pedestrian change interval.
Countdown displays shall not be used during the walk interval or during the red clearance
interval of a concurrent vehicular phase."

The countdown ped module shall have a micro-processor capable of recording its own
time when connected to a traffic controller. It shall be capable of displaying the digits 0
through 99.

When power is first applied or restored to the ped module; the oouﬁtdown dispiay will be

. blank during the initial cycle while it records the countdown time using the walk (person)

and don’t walk (flashing hand) signal indications. The normal hand-and person icons
shall be displayed during this cycle.

The countdown ped module shall continnously monitor the traffic controller for ahy

~ changes to the pedestrian phase time and re-program itself automatically if needed.

10.

11.

12.

13.

The countdown ped module shall register the time for the walk and clearance intervals
individually and shall begin counting down at the beginning of the pedestrian clearance
interval. The digits shall not flash during the countdown.

When the flashing hand becomes solid, the ped module shall display 0 for one second and
then blank-out. The display shall remain dark until the beginning of the next countdown.

In the event of a pre-emption, the countdown ped module shall skip fhe remaining time,
reach 0 at the same time as the flashing Hand becomes solid, and remain dark until the

next cycle.

In the cycle following preemption call, the signal shall display the correct time and not be
affected by the reduced previous cycle.. The countdown shall remain synchronized with
the signal indications and always reach 0 at the same time as the flashing Hand becomes
solid. ,

If a\pcdestrian‘ button is activated during the clearance interval, some controllers can
change to a second walk cycle without a don’t walk phase. The countdown module shall

~also be capable of consecutive walk cycles. The display digits will be blank during the

second walk and countdown properly during the second flashing hand. -
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14.

15.

The countdown ped module shall not display an erroneous or conflicting time when
subjected to defective load switches. Should there be a short power interruption during
the ped clearance interval or if voltage is applied to both the hand and person
simultaneously the display will go to “0” then blank.

The countdown ped module shall have accessible dip-Switches for the user selectable
options. The unit shall have a removable plug on the rear allowing easy access to control
the user selectable functions. The countdown is disabled when all the switches are in the

* “ON” position. The unit shall be shipped from the factory with the specified default

16.

17.

18.

19.

setting.

Switch 1 — Blank Cycle Following a Timing Change — Factory default is “OFF”. When
this switch is “OFF” the unit will allow the time to be displayed normally during the
cycle following a truncated timing such as a preemption call. The countdown shall be
capable of displaying the correct time and not affected by the previous reduced cycle.
The unit will require 2 consecutive reduced cycles of identical value to validate and
record a new time setting. If the timing is extended, the unit will record it immediately.
In the “ON” position when a change in timing is detected the unit will blank out during
the following cycle while the new cycle time is measured and recorded if confirmed.

Switch 2 — Disables Auto-sync Mode- Factory default setting is “OFF”. When this
switch is in the “OFF” position the auto-sync is enabled. When the clearance interval
begins and the initial flash of the hand is not in sync with the walk signal the unit will
measure the offset and reduce the duration of the first second by the value of the offset.
This will ensure the countdown reached zero at the same time as the flashing hand
becomes solid. In the “ON™ position there is no time correction when the flashing hand
is in offset with the walk signal. The duration of the first second will not be reduced and
the hand will appear solid shortly before the countdown reaches zero.

Switch 3 — Countdown Starts with Flashing Hand Signal — Factory default setting is
“ON”. When this switch is “ON” the countdown begins when the hand signal is turned
on. With this switch “ON” and the auto-sync mode enabled a short power interruption
will have no effect on the countdown display. With switch 3 in the “OFF” position the
countdown begins when the walk signal is turned off. This eliminates the effect of an
offset hand signal. When switch 3 is in the “OFF” position the auto-sync switch 2 has no
effect on the countdown. In this mode if the power to the walk signal is interrupted, the
unit will interpret this as the start of the clearance interval and will display the countdown
time for 2 seconds before the operation is cancelled. The countdown will resume with
the normal ending of the walk signal.

Switch 4 — Stores Time Value in Memory, Immediate. Restart. - Factory default setting is
“OFF”. When this switch is in the “OFF” position and power is removed from the unit,
the time value stored in the unit is erased. The unit will need to run a dark cycle before it
can display the countdown again. In the “ON” position the countdown timing is stored in-
memory. Following a power interruption, the unit will restart with the stored value and
not remain dark during the learning cycle. If the value is different after restart, it w111 be
recorded and dlsplayed correctly at the following cycle. »
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- 20. Switch 5 — All LEDs “ON”, Test Mode — Factory default setting is “OFF”. With this
- switch in the “ON” position all LEDs are turned on simultaneously. With both switches
4 and 5 in the “ON” position the LED test mode will also scan the 7 1nd1v1dual segments
of both digits.

21. The countdown shall be disabled when all switches are placed in the “ON” position.

22. Nominal power usage for Ped Modules at 25°C (77°F), 120 VAC input shall not exceed
the values shown in Table 1.

Table 1 -- Nominal Power of Pedestrian Signals

.1 0% Side by Side ' :’
167x18 Hand & Person - 8 7 NA
w10 | Hand & Person Overlay |
16°x18 with Countdown ? 7 >

! Wattage for the countdown is measured when the digits 18 are disp,layédt '

23. All Wiring shall rﬁeet the requirements of Section 13.02 of the VTCSH standard. Secured,
, color coded, 600V, 18 AWG jacketed wires, 1 meter (39 in) in length, conforming to the
* NFPA 70, National Electrical Code, and rated for service at +105°C shall be provided.

24. The following color scheme shall be:used for the ped mo'dule’s' AC power leads: Orange
for the upraised hand, Blue for the walking person, and White for common. The
countdown portion of the LED ped module shall be internally wired to the hand and
walking person power.

25. The AC power leads shall exit the ped module via a rubber grommeted strain relief, and
shall be terminated with insulated female quick connect terminals with spade / tab
adapters. The leads shall be separatc at the point at which they leave the ped module.

26. All external W1r1ng utilized in the ped modules shall be anti- caplllary type wire to prevent
the w1ck1ng of moisture to the interior of the ped module.

27. The Hand and Person Icons shall utilize separate power supplies. On countdown
products, the countdown ped module must have its own power supply but may take the
incoming AC power from the hand / person AC signal lines. All power supplies shall be
located inside the ped module.

28. All power supplies shall be conformally coated fofaddiﬁonal'protection. o

29. Off State Voltage Decay: When the hand or person 1con is switched from the On state to
the Off state the terminal voltage shall decay to a value less than 10 VAC RMS in less
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30.

31.

32.

33.

34.

35.

36.

than 100 milliseconds when driven by a maximum allowed load switch leakage current of
10 milliamps peak (7.1 milliamps AC).

For a minimum period of 60 months, measured at 80 to 135 VAC RMS and over the
ambient temperatures of -40°C to +74°C (-40°F to +165°F), the minimum maintained
luminance values for the ped modules, when measured normal to the plane of the icon
surface, shall not be less than:

Walking Person, White: 2,200 cd/m?
e Upraised Hand, Portland Orange: 1,400 cd/m?
e Countdown Digits, Portland Orange: 1,400 cd/m?

The external lens shall have a textured outer surface to reduce glare.

Icons that are printed on the lens shall be on the 1nter10r surfaces in order to prevent
scratching and abrasion to the icons.

All icons and numbers shall have a uniform incandescent non-pixilated appearance.

All exposed components of a ped module shall be suitable for prolonged exposure to the -
environment, without appreciable degradation that would interfere with function or
appearance. As a minimum, selected materials shall be rated for service for a period of a
minimum of 60 months in a south-facing Arizona Desert installation.

All LEDs used to illuminate the ped module shall use material that has industry
acceptance for use in outdoor applications. At no time is the use of LEDs that utilize
AlGaAs technology acceptable.

The countdown display shall consist of two 7 segment digits'as shown below. All

countdown display digits shall be 9 inches in height for use in all size crosswalks in
compliance with MUTCD recommendations.
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Flgure 2: Countdown Dlsplay

37. Ped modules shall be repaired or replaced if the ped module fails to functlon as intended
due to workmanshlp or material defects w1th1n warranty period.

38. Ped modules shall be repaired or replaced if the ped module exhibit luminous intensities
less than the minimum spe01ﬁed values within 60 months of the date of dehvery

39. The manufacturer shall clearly disclose the country in which- the factory of ped module
origin is located, the name of the company or organization that owns the factory

including all' of its parent compames and organizations, and their respectlve country of
corporate citizenship.

U. Pedestrian, Bicycle and Equestrian Push Buttons

Pedestrian, bicycle, and equestrian push buttons shall conform to the provisions in Section 86-
5.02, "Pedestrian Push Button Assemblies", of the Standard Spemﬁcatlons and these Special
Provisions. :

Push button assembly shall be Type B per Standard Plans ES-5C.

Push button housing shall be die-cast or permanent mold cast aluminum powder coated frame
with stainless steel inserts and sign screws. :

Push button sign shall be white powder coat base with black heat cured ink. nght and left arrow
signs shall be doubled s1ded » : . '

Push button shall be Polara Engineering, Inc. model BDLM2-Y or approved equal.
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Push button shall utilize solid-state Piezo switch technology, pressure activated, two-tone
audible, visual LED confirmation of actuation and shall be ADA compliant.

The equestrian push buttons (EPB) shall be installed at 6 feet above finish grade or as directed by
the Engineer. The Engineer shall approve the EPB placement on each pole prior to installation.

V. Detectors

Detectors shall conform to the provisions in Section 86-5, "Detectors”, of the Standard
Specifications and these Special Provisions.

Delay timers shall delay calls only during display of the associated red or yellow indications. If
a vehicle departs the area of detection prior to expiration of the assigned delay period, the timer
shall reset and no call shall be placed upon the controller. During display of the associated green
indication, detectors shall operate in the present mode and calls shall not be delayed.

Inductive Loops

Detector loop configuration shall be Type E per Standard Plans ES-5B unless otherwise
shown on the construction plan, in the Special Provisions, or as directed by the Engineer.

Limit Line detector loop configuration shall be modified Type E with diagonal saw cuts and
wire winding conforming to Type D loop configuration.

Detector loop wire shall be Type 2.
Detector loop lead-in cable shall be Type B.
Detector loop curb terminations shall be Type A in accordance with Standard Plans ES-5D.
~ Loop sealant shall be the Hot-Melt Rubberized Asphalt sealant‘ type, unless otherwise
directed by the Engineer. Loop conductors and sealant shall be installed on the same day the

loop slots are cut.

All detector loops shall be tested sequentially by the following methods:

¢ impedance (measured by megaohms)
e resistance (measured by ohms)
¢ inductance (measured in microhenries)

Video Detection

The Contractor shall furnish and install video detection cameras (VDC), video detection
processors (VDP), extension modules (EM), access module (AM), an industry standard -
3-button USB mouse, a drawer mounted 17 inch LCD monitor, surge suppressors, and all
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necessary cabling and auxiliary equipment to make the video detection systems fully
functional for the intended operation. The Contractor shall furnish a spare VDC, a spare
EM, and a spare VDP to the Engineer.

All equipment supplied shall come from and qualified by the VDP suppliér to ensure
proper system operation.

The VDC shall attach to the top of luminaire mast arm using mounting bracket provided
by manufacturer, or the backside of signal mast arm using Pelco Astrobrac with 6’
extension or approved equal. The Engineer shall approve the final camera placements.

The video detection systems shall be installed by supplier factory certified installers per
recommended method provided in the supplier’s installation manuals. Proof of factory
certification shall be provided.

Video Detection Zones:

"Placement of detection zones shall be done by using the supplied USB mouse connected
to the VDP. Detection zones are drawn on the video image from the video camera
displayed on a video monitor using the menu and graphical interface built into the VDP.
The menu shall facilitate placement of detection zones and settmg of zone parameters or
to view system parameters.

Detection zone setup shall not require site-specific information such as latitude,
longitude, date and time to be entered into the system. No separate computer shall be
required to program the detection zones. '

Each detection zone shall be user definable in size and shape to suit the site and the
desired vehicle detection region. A detection zone shall be approximately the w1dth and
length of one car.

A single detection zone shall be able to replace multiple inductive loops and the detection
zones shall be OR'ed as the default or may be AND'ed together to mdlcate vehicle

presence on a single phase of traffic movement.

The VDP shall provide a minimum of 24 channels of vehicle presence detection/detection
- zones per camera through a standard detector rack edge connector and one or more EMs.

Functional Capabilities:

System must have a single point access to multiple rack-mounted video detection units.
The access device shall provide interface capabilities to enable multiple rack-mounted
video detection processors to be locally and remotely accessed from a single point via
one set of user 1nterface devices.

The camera shall be able to transmlt the composite -video s1gna1 with ‘minimal s1gnal
degradation, up to 1000 feet under 1deal conditions. :
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The EM shall be plugged into the appropriate slot in the detector rack to avoid the need
of rewiring the detector rack. The extension module shall be connected to the VDP by an
8-wire cable with modular connectors.

The EM and VDP communications shall be accommodated by methods using differential
signals to reject electrically coupled noise. The EM shall be available in both 2 and 4
channel configurations programmable from the VDP.

The VDP shall have video input in NTSC composite video format and shal} be dlgltlzed
and analyzed in real time.

The VDP shall have a nine-pin RS232 port that is multi- drop compatible for
communications with an external computer. The VDP shall be able to accept new
detector patterns from and send its detection patterns to an external computer through this
RS-232 port. A Windows™ based software designed for local or remote- connection for
uploading and downloading data, and providing video capture, real-time detection
indication and detection zone modification capability shall be provided with the system.

The VDP shall store up to three different detection zone patterns within the VDP
memory. The VDP's memory shall be non-volatile to prevent data loss during power
outages. The VDP shall continue to operate (e.g. detect vehicles) using the existing zone
configurations even when the operator is defining/modifying a zone pattern. The new
zone configuration shall not go into effect until the operator saves the configuration.
Each configuration can be uniquely labeled for identification and the current
configuration letter is displayed on the monitor. The selection of the detection zone
pattern for current use shall be done through a local menu selection or remote computer
via RS-232 port. It shall be possible to activate a detection zone ‘pattern for a camera
from VDP memory and have that detection zone pattern dlsplayed within-1 second of -

. .activation.

The VDP shall provide dynamic zone reconfiguration to enable normal détector opération
of existing channels except the one where a zone is being added or modified during the
setup process. The VDP shall output a constant call on any detection channel
corresponding to a zone being modified. ¢ '

The VDP shall detect vehicles in real time as they travel a’éfoss each detector zone.

The VDP shall output a constant call for each enabled detector output channel if a loss of
video signal occurs. The VDP shall output a constant call during the background
learning period. The background learning period shall be not more th»anfthr{ee minutes.

The VDP shall be capable of detecting a low-visibility condition automatically, such as
fog, and place all defined detection zones in a constant: call mode. The VDP shall
automatically revert to normal detection mode when the Iow-v151b1hty -condition no
longer exists. A user-selected output shall be active during ‘the low-visibility condition
that can be used to modify the controller operation if connected to- the appropnate
«controller input modifier(s).
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Detection shall be at least 98% accurate in good weather conditions and at least 96%
accurate under adverse weather conditions (rain, snow, or fog). Detection accuracy is
dependent upon site geometry; camera placement, camera quality and detection zone
location, and these accuracy levels do not include allowances for occlusion or poor video
due to camera location or quality.

Detection zone outputs shall be configurable to allow the selection of presence, pulse,
extend, and delay outputs. Timing parameters of pulse, extend, and delay outputs shall
be user definable between 0.1 to 25.0 seconds.

Up to six detection zones shall be capable to count the number of vehicles detected. The
count value shall be internally stored for later retrieval through the RS-232 port. The data
collection interval shall be user definable in periods of 5, 15, 30 or 60 minutes.

System software shall:

. Utilize a dual redundant hybrid tracking algorithm to enhance vehicle presence
detection and data collection.

- o Include a moving shadow and occlusion rejection algorithm that is activated by
selection of a drop down menu tab. o

¢ Include a menu selectable zone type labeled “Bike” that is spemﬁcally designed to
detect bicycles. : :

e Include a virtual QWERTY keyboard that is present when performing any
labeling functions for the detection zones and cameras.

o Include the ability to copy completed zones with one mouse click, drag and drop
single zones, rows of zones together and entire detection configurations.

VDP & EM Hardware:

The VDP and EM shall be specifically designed to mount in a standard NEMA TS-1, TS-
2, 2070 ATC, 170 type detector rack, using the edge connector to obtain power and
provide contact closure outputs. No adapters shall be required to mount the VDP or EM
in a standard detector rack. Detector rack rewiring shall not be requlred or shall be
mlmmlzed

Both VDP and EM shall operate in a temperature range from -34°C to +74°C and a
humidity range from 0% RH to 95% RH, non-condensing.

Both VDP and EM shall be powered by 12 or 24 volts' DC. These modules shall
automatlcally compensate for the different 1nput voltages.: -

Both VDP and EM shall include detector output pin out compatlblhty Wlth industry
standard detector racks.
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Both VDP and EM shall have a detector test switch on the front panel to allow the user to
place calls on each channel. The test switch shall be able to place either a constant call or
a momentary call depending on the position of the switch.

The VDP power consumption shall not exceed 300 milliamps at 24 VDC. The EM
power consumption shall not exceed 120 milliamps at 24 VDC.

The VDP shall utilize flash memory technology to enable the loading of modified or
enhanced software through the RS232 port without modifying the VDP hardware.

The VDP shall include the following on the front panel:

A multi-drop compatible RS232 port, a 9-pin "D" subminiature connector, for
serial communications with a remote computer.

Detection indication such as LED for each channel of detection that dlsplay
detector outputs in real time when the system is operational.

One or two BNC video input -connection suitable for RS170 video inputs as
required. The video input shall include a switch selectable 75-ohm or high
impedance termination to allow camera video to be routed to other devices, as
well as input to the VDP for vehicle detection. Video must be inputted via a BNC
connector on the front face of the processor. RCA type connectors/jacks for video
input are not allowed. Video shall not be routed via the edge connectors of the
processor.

One BNC video output providing real time video output that can be routed to
other devices. A RCA type connector/jack for video output is not allowed.

Video Detection Camera:

The camera shall be housed in a weather-tight sealed enclosure consists of the following:

1. The enclosure shall be made of 6061 anodized aluminum.

2. The enclosure shall be field rotatable to allow proper alignment between the

camera and the traveled road surface.

. The enclosure shall be equipped with a sunshield. The sunshield shall include a

provision for water diversion to prevent water from flowing in the camera's field
of view. The camera enclosure with sunshield shall be less than 6" diameter, less
than 18" long, and shall weigh less than 6 pounds when the camera and lens are
mounted inside the enclosure.

. The enclosure shall be design so that the pan, tilt and rotation of the camera

assembly can be accomplished independently without affecting the other settings.

. The enclosure shall include a proportionally controlled Indium Tin Oxide heater

design that maximizes heat transfer to the lens. The output power of the heater
shall vary with temperature, to assure proper operation of the lens functions at low
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temperatures and prevent moisture condensation on the optical faceplate of the
enclosure. '

6. The glass face on the front of the enclosure shall have:

a. An anti-reflective coating to minimize light and image reflections.
b. A special coating to minimize the buildup of environmental debris such as
dirt and water.

The camera shall produce a useable video image of the bodies of vehicles under all
roadway lighting conditions, regardless of time of day. The minimum range of scene
luminance over which the camera shall produce a useable video image shall be the
minimum range from mghttlme to daytime, but not less than the range 1.0 lux to 10,000
lux. >

The imager luminance signal to noise ratio shall be more than 50 dB. In harsh backlit
conditions, vehicles can be detected flawlessly with >100dB of dynamic range.

The camera shall be digital signal processor based and shall use a CCD sensing element
and shall output color video with resolution of not less than 540 TV lines. The CCD
imager shall have a minimum effective area of 81 l(h) X 508(v) pixels.

The camera shall mclude an electronic shutter control based upon average scene
luminance and shall be equipped with an auto-iris lens that operates in tandem with the
electronic shutter. : ;

The camera shall utilize automatic white balance.

. The camera shall include a variable focal length lens with variable focus that can be
adjusted, without opening up the camera housing, to suit the site geometry by means of a
portable interface device designed for that purpose and manufactured by the detection
system supplier. :

The horizontal field of view shall be adjustable from 5.4 to 50.7 degrees. This camera
configuration may be used for the majority of detection approaches in order to minimize
the setup time and spares required by the user. The lens shall have a 27x zoom.

 The lens shall also have an auto-focus feature with a manual override to facilitate ease of
.setup. - :

 The camera shall incorporate the use of preset positioning that store zoom and focus -
positioning information. - The camera shall have the capablhty to recall the previously
stored preset upon application of power.

The camera electronics shall include automatic gain control to produce a satlsfactory S
image at night. - ~
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When mounted outdoors in the enclosure, the camera shall operate satisfactorily in a
temperature range from -34 °C to +60 °C and a humidity range from 0% RH to 100%
RH. Measurement of satisfactory video shall be based upon VDP system operation.

The camera shall be powered by120-240 VAC 50/60 Hz. Power consumption shall be 30
watts or less under all conditions.

The camera shall view approaching vehicles at a distance not to exceed 350 feet for
reliable detection (height to distance ratio of 1:10). Camera placement and field of view
shall be unobstructed and as noted in the installation documentation provided by the
supplier.

There shall be at least 2 options for camera set up, diagnostic testing, and viewing video
when it is mounted on mast arm or pole using lens adjustment module supplied by the
VDP supplier: ~

1. Connected directly to the camera.
2. Connected to the coaxial cable from the cabinet.

The video signal shall be fully isolated from the camera enclosure and power
Cgble terminations at the camera for video and power shall not require crimping tools.

No BNC or other connector shall bé used for the coaxial video cable termination at the
camera.

The power connection at the camera shall use connector terminations that only require
the use of wire strippers and a standard screwdnver No special crimping tools or other
types of terminations shall be used.

A weather-proof protective cover shall be provided shall be provided to protect all
terminations at the camera. No special tooling shall be required to remove or install the

protective cap.

Cabling and Cable Connections:

The coaxial cable to be used between the camera and the VDP in the traffic cabinet shall
be Belden 8281. The coax cable shall be a continuous unbroken run from the camera to
the VDP. This cable shall be suitable for installation in conduit or overhead with
appropriate span wire. A BNC plug connector shall be used at the cabinet end. The
coaxial video cable shall be stripped and terminated at the camera and cabinet per
manufacturers’ instructions (no BNC or other connector shall be used at the camera).
The coaxial cable, BNC connector used at the cabinet termination, and crimping tool
shall be approved by the supplier of the video detection system and the manufacturers
instructions must be followed to ensure proper connectlon :

The power cable shall be three 16 AWG conductor cable with a minimum outside
diameter of 0.325 inch and a maximum diameter of 0.490 inch. The power cable shall be
terminated at the camera per manufacturers’ instructions and shall only require standard
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-W.

- wire strippers and a screw driver for installation (no special connectors or crimping tools

shall be used for installation). The cabling shall comply with the National Electric Code,
as well as local electrical codes. Cameras shall not acquire power from the luminaire.

A Din Rail mounted AC power panel assembly shall be supplied by the video detection
manufacturer that will include a minimum of one convenience receptacle, four camera
chassis ground connections, four camera AC neutral (AC-) connections, four 2 amp
camera circuit breakers for hot (AC+) connections, and one AC source connection for
Line, Neutral and Ground wires. A Din Rail video surge suppression protection panel
assembly shall also be supplied by the video detection manufacture. One panel shall
accommodate up to six EDCO surge suppressors. This equipment shall be installed,
including termination of all necessary wiring, per the video detectlon manufacturer
requlrments for the intended use.

Maintenance and Support:

The supplier shall maintain an adequate inventory of parts to support maintenance and
repair of the system. These parts shall be available for delivery within 30 days of
placement of an acceptable order at the supplier's then current pncmg and terms of sale
for said parts.

The supplier sha‘ll maintain an ongoing program of technical support for the access unit
and video detection system. This technical support shall be available via telephone, or
via personnel sent to the installation site upon placement of an acceptable order at the -
supplier's then current pricing and terms of sale for on-site technical support services.

Installation or training support shall be provided by factory-authorized representative.

All product documentation shall be written in the English language.

Luminaries

Luminaires shall conform to the provisions in Section 86-6, "Lighting", of the Standard
Specifications and these Special Provisions.

Luminaires shall be of the cutoff type and shall be 200, 250 or 400 Watt High Pressure Sodium

" Vapor as shown on the - plans. ' The fixtures shall be constructed with flat lenses, integral ballasts,
and’ detachable power unit assemblies. The power unit assemblies shall contain the ballast,
~ starter board capa01tors and a heavy-duty terminal block. :

Each luminaire shall be ﬁ;mished without the photoelectric unit ;ecéptacle. '

Each luminaire shall have a 5-amp inline fuse installed inside the standard’s hand hole.
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X. Sign Lighting Fixtures

Not Used.

Y. Internally Illuminated Street Name Signs

Internally illuminated street name signs (IISNS) shall conform to the provisions in Section
86-6.09, "Internally Illuminated Street Name Signs", of the Standard Specifications and these
Special PrOV1s1ons

The sign fixture, panels, and mounting assemblies shall be designed and constructed to prevent
deformation, warp or failure when subjected to a minimum of 100 mph wind loads, as set forth
in the latest AASHTO publication, “Standard Specifications for Structural Supports of Highway
Signs, Luminaires, and Traffic Signals”, and amendments thereto. The IISNS manufacturer shall
submit a certificate of compliance conforming to the provisions in Section 6-3.05E, "Certificates
of Compliance," with each lot of IISNSs delivered. :

The IISNS shall be double-faced Edge- lit LED sign with white translucent dlamond grade
reflective border, arrows, and lettering using 12” uppercase and 97 lowercase Clearview Series
5-W fonts. The background shall be green match color no. 14109 of FED-STD-595.

The standard IISNS height shall be 2’ and length shall be 6°, 8’ or 10’ attached to the 10 feet
IISNS mast arm with Pelco SE-5015 mast arm sign bracket, or approved equal, per County
Standard No. 1200. ~

Z. Photoelectric Controls

Photoelectric controls shall conform to the provisions in Section 86-6.11, "Photoelectric
Controls", of the Standard Specifications and these Special Provisions.

Photoelectric controls shall be a dual Type V for luminaires and internally illuminated street
name signs conforming to the County Standard No. 1207.

Photoelectric units shall be the,delay‘ type.

AA. Emergency Vehicle Preemption System

- Furnish and install complete and functioning emergency vehicle preemption (EVP) system as
intended per plans the manufacturer, and these special provisions.

‘ The EVP system shall consist of the following equipments or components:

¢ Optical detector for each approach, as shown on the plans
* Rack-mounted 4-channel phase selectors for 8-phase operation
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e Detector cable
The Contractor shall furnish the following spare EVP equipments or components:

¢ One (1) rack-mounted 4-channel phase selector
¢ One (1) optical detector

The EVP system shall be designed to prevent simultaneous pre-emption by two or more
emergency vehicles on separate approaches to the intersection. :

The Engineer shall approve EVP sequenceﬂof operation prior .to tilning and turn-on of each
respective traffic signal.

At locations w_here optical detectors are not to be installed, EVP cable shall be installed for
future use. The following also apply: : :

1. EVP cable shall be 1nstalled without splices, between the controller cabmet and each
mast arm traffic signal pole.

2. EVP cable shall be connected to the EVP rack termmals within the controller cabinet.

3. . Each mast arm EVP detector mounting shall be drilled and tapped in its ultimate location.

.. In lieu of the detector, install approved water tight UL listed electrical box. EVP cable

shall be installed to terminate within the mast arm mounted electrical box. Excess cable
shall be coiled within the electrical box sufficient for future installation of the EVP
system : - .

0ptical Detector

The optical detector shall be mounted on the indicated signalﬂ mast arm pef County Standard
No. 1202.

Each optical detector shall be waterproof unit capable of receiving optical energy from dual
directions and have an adjustable turret configuration. The reception angle for each optical
detector unit shall be a minimum of eight (8) degrees in all. directions about the aiming axis
of the unit. ,

Dual detectors shall utilize only one optical cable per detector.

Internal circuitry shall be solid state and electrical power shall be provide by the associated
discrimination module.

Each optical detector unit shall have a minimum of a % 3/4 inch NPT opening used for
mounting and for bringing the connecting cable into the terminal block located within the

assembly. The housmg shall be provided with weep holes to permit dramage of condensed
. moisture. : -

Each optical detector shall be installed, wired, and aimed as specified by the manufacturer.
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Cable

‘Optical detector cable shall meet the requirements of IPCEA-S-61-402/NEMA WC 5,
Section 7.4, 600 V Control cable, 75 degrees C, Type B, and the following:

1. The cable shall contain 3 conductors, each of which shall be AWG# 20 (7 x 28)
stranded, tinned copper. Insulation of individual conductors shall be color-coded: 1-
Yellow, 1-Orange, and 1-Blue.

2. The shield shall be either tinned copper braid or aluminized polyester film with a
nominal 20% overlap. When film is used, an AWG# 20 (7 x 28) stranded, tinned,
bare drain wire shall be placed between the insulated conductors and the shield and in
contact with the conductive surface of the shield.

3. The jacket shall be marked as required by IPCEA/NEMA.

The cable run between each detector and the Traffic Controller cabinet shall be continuous
without splices.

Ph asé Selector

Each phase selector shall be compatible and usable with a Model 170E or 2070 controller
unit, and shall be mounted in the input file of a Model 332 or Model 333 JP controller
cabinet.

Each phase selector shall be capable of operating at least two or more channels, each of
which shall provide and independent output for each separate input.

Phase Selector shall be a four-channel, dual priority, Mulitimode encoded signal device
designed for use with both infrared and GPS emitters and optical detectors.

Phase Selectors and Optical detectors shall me manufactured by a single manufacturer

Phase Selector shall recognize and discriminate among three distinct frequency rates via high
priority, low priority and probe priority infrared and GPS signals.

- Phase selector shall further discriminate among 254 agency ID’s, 15 classes of vehicle E

identification codes and 10,000 individual vehicle codes per class, for more than 38 million -
total per priority level.

Phase selector shall be capable of operating unlimited intersections and directions.
Phase selector shall have on the front panel, USB, serial and Ethernet capabilities

Phase selector shall be capable of accepting infrared signals from LED and or strobe
‘technologies

Phase selector shall store the following records:
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Intersection name ,

Date and time of activity

Vehicle class and code of activating vehicle
Activating vehicle’s ID number

Agency ID

Channel called

Priority of the activity

Final green activity displayed at end of call
Time spent in the final greens

Duration of the activity

Turn signal status

Relative priority level

Capability to playback up to the last 250 seconds of the 100 most recent calls

Each phase selector, when used With its associated optical detectors, shall perform as a
minimum, the following:

1. Receive Class I and Class II signals.

2. Decode the signals based on optical frequency, at 9.639 Hz + or —0 119 Hz for Class I
signals and 14.035 Hz + or —0.255 Hz for Class II s1gnals c .

3. Establish the validity of received signals based on optical frequency and length of
time received. A signal shall be considered valid only when received for more than
0.50 second. No combination of Class I signals shall be recognized as a Class II
signal regardless of the number of signals being received, up to a maximum of 10
signals. Once a valid signal has been recognized, the effect shall be held by the
module, in the event of temporary loss of signal for a minimum period of 4.0 seconds.

4. Provide an output for each channel that will result in a “low” or grounded condition
of the appropriate input of a Model 170 controller unit. For-a Class I signal, the
output shall be a 6.25 Hz + or — 0.1 %, rectangular waveform with a 50 % duty cycle.
For Class II signal, the output shall be steady.

Each phase selector shall receive power from the controller cabmet at either 12 VDC or 120
VAC 5

Aux111ary inputs for each channel may enter each module through a front panel connector or '
by a parallel hook-up of the associated detector cables at the input location.

The phase selector shall provide an optically isolated output for each channel to the Model
170 controller unit. All outputs signals shall comply with NEMA signal level definitions and
shall be compatible with the Model 170 controller assemblies’ inputs. '

Each phase selector shall be provided with means of preventing transmnts received by the

detector from affecting the Model 170 controller assembly.
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Each phase selector shall have a single connector board and shall occupy one slot of the input
file. The front panel of each phase selector module shall have a handle to facilitate
withdrawal and have the following controls and functions for each channel:

1. Range adjustments for both class I and Class II signals.

2. A 3-position, center off, momentary contact switch, one position (down) labeled for
test operation of Class I signals, and one position (up) labeled for test operation of
Class I signals.

3. A “signal” indication and a “call” indication each for Class I and for Class II signals.
The “signal” indications denote that a signal, which is not valid, has been received; a
“call” indication denotes a steady, valid signal has been received. These 2 indications
may be accomplished with a single indication lamp.

In addition, the front panél shall be provided with additional connectors or ports used to
perform other functions as specified by the manufacturer.

Cabinet Wiring

Wiring for a Model 332 cabinet shall conform to the following:

1. Slots 12 and 13 of input file “J” shall be wired to accept either a 2 channel or a 4
channel module.

2. Field wiring for the primary detectors, except the 24 VDC power, shall terminate on
either terminal block TB-9 in the controller cabinet or on the rear of input file “J”,
depending on cabinet configuration. Where TB-9 is used, position ass1gnments shall
be as follows:

a. TB-9-1=Not Used

b. TB-9~2=+24 VDC Out (Orange)
c. TB-9-3=+24 VDC Out (Orange)
d. TB-9 -4 =EVA Detector (Yellow)
e. TB-9-5=EVC Detector (Yellow)
f. TB-9-6=DC Common Out  (Blue)

g. TB-9-7=EVB Detector (Yellow)
h.. TB-9 — 8 = EVD Detector (Yellow)
i. TB-9-9=DC Common Out (Blue)

Assuming TB9 ~ 2 and TB9 — 3 are unused on the “J” File, move wires on J11-J
& J11-K (Twisted Pair) to J12-E & J13-E, respectively.

Field wiring for auxiliary detectors may terminate on terminal board TB-0 (If unused) in the
controller cabinet. Use manufactures recommended wiring for these connections.
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- System Operation

The Contractor shall demonstrate that the components‘ of each system are compatible and
will perform satisfactorily as a system. Satisfactorily performance shall be determined using
the following test procedure during the functional test period:

1.

Each system to be used for'(testing shall consist of an optical detector, an optical
detector cable and a phase selector module.

The phase selector shall be installed in the proper input file slot of the Model 332 or
333 controller cabinet assembly.

Two tests shall be conducted; one using a Class I signal emitter and a distance of
1000 feet between the emitter and the detector, the other using a Class II signal

- emitter and a distance of 1800 feet between the emitter and the detector. Range

adjustments on the phase selector shall be set to “Maximum” for each test.

During the tests of the Class I and Class II emitters, the proper response from the
Model 170E and 2070 controller unit during the “ON” interval and there shall be no
improper operation of the Model 170E or 2070 controller unit or the momtor durmg
the “OFF” mterval : :

Arrange for a technician from the EVP manufacturer, to be present for the first day of the
traffic signal and lighting function test to insure proper installation and functioning of the
EVP equipment.

Arrange for a technician from the controller asseﬁlbly manufacturer to perfoi'm any controller
modifications required for the installation, or operation, of the EVP equipment. :

- BB.  GPS Universal Time Sources

The GPS Universal Time Source shall be a McCain model M32755 or approved equal The
Engineer shall approve any alternate GPS time source prior to installation. ,

The GPS Universal Time Source, shall incorporate a precision GPS receiver and a
microprocessor to decode the time signals received from the GPS satellite network. The -
Universal Time Source shall interface this time signal to a model 170E controller (using Bi-Tran
local software) to provide an accurate clock update to the traffic signal controller.

The GPS Universal Time Source shall meet or exceed the following criteria:

- Operate in temperatures from ~30°C to +80°C.

Receive power through 170E controller’s ACIA port. -

- Provide 170E controller with the time, date, and day of the week data.

Software configured time zone and daylight savings operations.
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e Support RS-232C serial data rates at 300, 600, 1200, 2400, 48000, 9600 and 19200
bps.

e Provide LED indicators for communication status to a satellite.

e Provide a weatherproof disc antenna no greater than 3” diameter x 17 height to be
mounted directly to the top of the traffic signal controller cabinet.

* Provide all cabling and connectors with the correct pin assignments to interface the
GPS unit to antenna and to 170E controller. |

Proper gaskets or other weatherproofing materials for the antenna shall be supplied and
installed to prevent water or moisture from entering the traffic signal controller cabinet.

CC. Battery Backup System

This special provision establishes the minimum requirements for a battery backup system (BBS)
that shall provide power to a traffic signal system in the event of a power failure or interruption.

The BBS shall be designed for outdoor applications, in accordance with the current edition of
Chapter 1, Section 8 requirements of Transportation Electrical Equipment Specifications
(TEES). '

The BBS batteries shall be external to the traffic signal controller cabinet as specified under
“External Battery Cabinet Option” herein unless specified otherwise.

BBS cabinet shall be listed on the current Caltrans pre-qualified product list. The BBS shall
include, but not limited to the following:

cabinet,

utility line/generator switch,

inverter/charger,

power transfer relay,

a separate manually operated non-electronic bypass switch,
batteries,

all necessary hardware, shelving, and interconnect wiring.

The following figure shows BBS components interconnecting with each other and the controller
cabinet to ensure interchangeability between all BBS manufacturers.
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BBS Schematic Diagram

Operation

The BBS shall provide a minimum two (2) hours of full run-time operation for an
intersection equipped with all LED traffic signal indications (minimum 1100W active output
capacity, with 80% minimum inverter efficiency). and 2 (2) hours of ﬂashlng operation.
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The maximum transfer time allowed, from disruption of normal utility line voltage to
stabilized inverter line voltage from batteries, shall be 65 milliseconds. The same maximum
allowable transfer time shall also apply when switching from inverter line voltage to utility
line voltage.

The BBS shall provide the user with six (6)-sets of fully programmable normally open (NO)
and normally closed (NC) single-pole double-throw (SPDT) dry relay contact closures,
available on a panel-mounted terminal block, rated at a minimum 120V/1A, and labeled so as
to identify each contact. See below figure for typical configuration.

~ OnBatt Low Batt Timer
O[O0 O O
Re C NCNO C NC NO € NC

Note: NO/NCcontacts mayeithershareor use
separate commons.

Relay Contacts
Terminal Block Layout

The first set of NO and NC contact closures shall be energized whenever the unit switches to
battery power. Contact shall be labeled or marked “On Batt”.

The second set of NO and NC contact closures shall be energized whenever the battery
approaches approximately 40% of remaining useful capacity. Contact shall be labeled or
marked “Low Batt”.

The third set of NO and NC contact closures shall be energized two hours after the unit
switches to battery power. Contact shall be labeled or marked “Timer”.

The six programmable NO and NC contact closures shall be independently configured to
activate under any of the following conditions: On Battery, Low Battery, Timer, Alarm, or
Fault.

Operating temperature for inverter/charger, power transfer relay and manual bypass switch
shall be —37 °C to +74 °C.

Both the Power Transfer Relay and Manual Bypass Switch shall be rated at 240VAC/30
amps, minimum.

The BBS shall use a temperature-compensated battery charging system. The: chargmg
system shall compensate over a range of 2.5 — 4.0 mV/ °C per cell.
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The temperature sensor shall be external to the inverter/charger umt ‘The temperature sensor
shall come with 10’ of wire.

Batteries shall not be recharged when battery temperature exceeds 50 °C £ 3 °C.

BBS shall bypass the utility line power whenever the utility line voltage is outside of the
following voltage range 100VAC to 130VAC (= 2VAC).

When utlhzmg battery power, the BBS output voltage shall be between 110 VAC and 125
VAC, pure sine wave output, < 3% THD, 60Hz + 3Hz.

BBS shall be compatible with NEMA and Model 332 and 333JP Cabinets, and Model 170,
390 & 2070 Controllers and cabinet components for full time operation.

In cases of low (below 100VAC) or absent utility line power, when the utility line power has’
been restored at above 105 VAC = 2 VAC for more than 30 seconds, the BBS shall transfer
from battery backed inverter mode back to utility line mode.

In cases of high utility line pbwer (above 130VAC), when the utility line power has been
restored at below 125VAC + 2 VAC for more than 30 seconds, the BBS shall transfer from
battery backed inverter mode back to utility line mode.

The BBS shall have an automatic tap to step up or step down the output voltage by 10
percent. ' The resulting output voltages shall remain within the above prescribed voltage
range: 100VAC to 130VAC. This capability will extend BBS range for operating on input
AC and not reverting to battery power

BBS shall be equipped to prevent a malfunction feedback to the cablnet or from feedmg back
to the utility service. -

In the event of inverter/charger failure, battery failure or complete battery discharge, the
power transfer relay shall revert to the NC (and de-energized) state, Where utility line power
is connected to the cablnet

Recharge time for the battery, ﬁom protectlve 1ow-cutoff’ to 80% or more of full battery
charge capa01ty, shall not exceed twenty (20) hours. : ,

Mounting / Configuration

Generator Switch, Inverter/Charger, Power Transfer Relay and manually operated Bypass
Switch shall fit inside a typical fully equlpped traffic s1gnal controller cabinet.

Mounting method inside the 332 and 333JP cablnet shall be shelf~-mount, rack-mount or
combination of either. Available rack space for front—mounted inside the 332 and 333JP

. - cabinet is 3U or approximately 6 inches.
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All interconnect wiring provided between Generator Switch, Inverter/Charger, Power
Transfer Relay, Bypass Switch and Cabinet Terminal Service Block shall be no less than 9
feet of UL Style 1015 CSA TEW with the following characteristics:

e AWG Rating: 10 AWG
e Stranding: 105 strands of 10 AWG tinned copper
* Rating: 600 V, 105 °C, PVC Insulation

Relay contact wiring provided for each set of NO/NC relay contact closure terminals shall be
9 feet of UL Style 1015 CSA TEW 18 AWG wire, same ratings as above, except 16 strands
of 18 AWG tinned copper.

All necessary hardware for mounting (shelf angles, rack, etc) shall be included in the
contract price paid for the BBS, and no additional compensation will be allowed therefor.

Internal mounted battery option

(Allowed only if requested on the plans)

The controller cabinet shall be equipped with a generator twist lock ﬂanged inlet receptable,
manual transfer sw1tch and bypass switch. o , :

The twist lock flanged inlet receptacle shall be Hubbell 2615, NEMA L5-30P Twist Lock
Flanged Male Inlet Rated for 30A/125VAC or approved equal. Receptacle shall be mounted
flush to the cabinet in a weatherproof lift cover plate made of impact-resistant thermoplastic
and gray in color.

The bypass switch shall transfer the load, including the UPS to the twist lock inlet receptacle.
The manual transfer switch shall be wired to prevent any back feed to the utility service.
Both the bypass switch and manual transfer switch shall be rack mounted independently in
the controller cabinet meeting industry standards.

Batteries shall be mounted on swing-tray mounted below the controller shelf. A minimum of
six (6) bolts/fasteners shall be used to secure swing-trays to the 332 Cabinet standard EIA
19” rack. All bolts/fasteners and washers shall meet the following requlrements s

Screw type Pan Head Phillips machine screw

Size and Thread pitch: 10-32

Material: 18-8 stainless steel (Type 316 stainless steel is acceptable as an alternate)
Washer: Use one 18-8 stainless steel flat washer under the head of each 10-32 screw;
lock washers are unnecessary provided that the screws are properly tightened.

Number of screws per swivel bracket: minimum six (6) screws per swivel bracket. Screws
are to be spaced evenly along bracket, with one screw near each end. Batteries may be shelf
mounted in area behind controller so Iong as shelf and battenes do not interfere Wlth L
~ controller unit and C1 plug ~ _—
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External battery cabinet option

Batteries shall be housed in an external cabinet mounted to the side of the controller cabinet
as shown in the following figure or as directed by the Engmeer with a minimum of eight (8)
bolts:

TOP v;ew

(D7 | Model- 332 |

If BBS is -installed at the -back of controller cabinet, the modification shall include a
- minimum of 36 inches wide concrete walkway access to the BBS without encroaching
outside the right-of-way. BBS shall be installed at the front of the controller cabinet (in
locations where the back of the controller cabinet has limited ROW or conflicting structures
and facilities and other obstructions), the BBS cabinet shall not cover the police panel. The
BBS cabinet shall also not hinder the access ramp’s compliance with ADA requirements.

Four shelves shall be provided within the battery cabinet. There shall be a minimum of 12
inches clearance between shelves. Each shelf shall be a minimum of 9” X 25, and capable
of supporting a minimum of 125 lbs. Batteries shall be mounted on individual shelves.

The external battery cabinet shall be NEMA 3R rated in accordance to Section 2-Housings of
the Chapter 7 of TEES, for the construction of the cabinet and anodic coating finish.

The external battery cabinet shall be ventilated through the use of louvered vents, filter, and

one thermostatically controlled fan in accordance to Section 2-Hous1ngs of the Chapter 7 of
TEES. :

External battery cablnet fan shall be AC operated from the same lme output of the Manual
Bypass Sw1tch that supplies power to the controller cabinet. " .

| The extemal battery cabinet shall have a door opening to the entlre cabmet The door shall
-be attached to the cabinet through the use of a continuous stainless steel piano hinge or four,

two-bolts per leaf, hinges in accordance to Section 2-Housings of the Chapter 7 of TEES.
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The door shall use a three-point, roller locking mechanism and standard #2 key lock to lock
the door. The door shall have a stainless steel handle.

The external cabinet shall be equipped with a generator twist lock flanged inlet receptacle,
manual transfer switch and bypass switch.

The twist lock flanged inlet receptacle shall be Hubbell 2615, NEMA L5-30P, Twist Lock
Flanged Male Inlet Rated for 30A/125V or approved equal. Receptacle shall be mounted
flush to the cabinet in a weatherproof lift cover plate made of impact-resistant thermoplastic
and gray in color.

The bypass switch shall transfer the load, including the UPS to the twist lock inlet receptacle.
The manual transfer switch shall be wired to prevent any back feed to the utility service.
Both the bypass switch and manual transfer switch shall be rack mounted independently in
BBS cabinet meeting industry standards.

The BBS with external battery cabinet shall come with all bolts, conduits and bushings,
gaskets, shelves, and hardware needed for mounting. ’

Maintenance, Displays, Controls and Diagnostics

The BBS shall include a 2 line by 40 character LCD display to indicate current battery charge
status, input/output voltages, time and settings of various conditions. The same parameters
shall be available via RS232 or USB interfaces on the face of the BBS.

The BBS shall have lightning surge protection compliant with IEEE/ANSI C.62.41.

The BBS shall be capable of accepting firmware upgrades of the non-volatile, read-only
memory via serial port communications. The updates shall be accomplished by uploading
the software to the BBS over the RS232 serial port located on the face of the BBS.

The BBS shall be equipped with an integral system to prevent battery from destructive
discharge and overcharge. ;

The BBS shall be capable of performing a SELF-TEST, locally from the BBS front panel
LCD, or remotely via RS232 or USB interface. The duration of the SELF-TEST shall be
programmable in 1-minute increments from 1 minute to 255 minutes. :

The BBS and batteries shall be easily replaced with all needed hardware and shall not require
any special tools for installation.

The BBS shall include a re-settable inverter event counter to indicate the number of times the
BBS was activated and the total number of hours the unit has operated on battery power,
accessible via the LCD screen or remotely via RS232 or USB.

The BBS shall be equipped with an event log that stores for a minimum the last 100 events.
The events shall be time and date stamped. The event log shall be retrievable vial RS232,

270



USB or from the BBS LCD screen. The event log shall be dlsplay and print out in plain
English when output the RS232 or USB ports.

Battery System

Individual battery shall be 12V, rated 105 amp-hour for 20 hours @ 77°F to 1.70 VPC, deep
cycle, sealed prismatic lead-calcium based Absorbed Glass Mat/ Valve Regulated Lead Acid
(AGM/VRLA) battery and shall be easily replaced and commercially available off the shelf.

The manufacturer shall certify batteries to operate over a temperature range of — 25 °C to +74
°C.

The batteries shall be provided with appropriate interconnect wiring and corrosion-resistant
mounting trays and/or brackets appropriate for the cabinet into which they will be installed.

Batteries shall indicate maximum recharge data and recharging cycles.

Furnish four (4) batteries for the BBS.
Battety Harness

Battery interconnect wiring shall be via two—part modular hamess

e Part I shall be equlpped with red (+) and black (-) cabling that can be permanently
connected to the positive and negative posts of each battery. Each red and black pair
shall be terminated into a Molex, polarized — keyed battery cable connector or
equivalent. The length of the hamess between batteries shall be a minimum of 12
inches. :

e Part II shall be equipped with the mating Power Pole style connector for the batteries
and a single, insulated Power Pole style connection to the inverter/charger unit.
Harness shall be fully insulated and constructed to allow batteries to be quickly and
easily connected in any order to ensure proper polarity and circuit configuration. The

--length of the battery interconnect harness shall be a minimum of 60 inches from the
- Inverter/Charger plug to the first battery in the stnng

Power Pole connectors may be either one-piece or two-piece. If a two-piece connector is
used, a locking pin shall be used to prevent the connectors from separating.

All battery interconnect harness wiring shall be UL Style 1015 CSA TEW or Welding Style
Cable or equivalent, all of proper gauge with respect to design current and Wlth sufficient
strand count for flexibility and ease- of handhng Cn

Battery terminals shall be covered and 1nsulated w1th molded boots to prevent acadental
- shorting. » - :
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BBS Quality Assurance

Each Battery Backup System (BBS) shall be manufactured in accordance with a
manufacturer Quality Assurance (QA) program. The QA program shall include two Quality
Assurance procedures: ,

1. Design QA - The manufacturer, or an independent testing lab hired by the
manufacturer, shall perform Design Qualification Testing on new BBS system(s)
offered, and when any major design change has been implemented on an existing
design. A major design change is defined as any modification - material, electrical,
physical, or theoretical, that changes any performance characteristics of the system, or
results in a different circuit configuration. Where a dispute arises in determining if a
system is a new design or if the system has had a major design change, the County
will make the final determination if Design Qualification Testing is required prior to
production consideration.

2. Production QA - The Production QA shall include statistically controlled routine tests
to ensure minimum performance levels of BBS units built to meet this specification
and a documented process of how problems are to be resolved.

QA process and test results documentation shall be kept on file for a minimum period of
seven years.

Battery Backup System designs not satisfying Design QA Testing and Production QA
Testing requirements shall not be labeled, advertised, or sold as conforming to this
specification. :

A technician whom is qualified to work on the battery backup system and employed by the
battery backup system manufacturer or the manufacturer authorized distributor, shall be
present at the time the equipment is turned on.

It shall be the responsibility of the Contractor to implement and fund any traffic signal
controller assembly modifications required to achieve the traffic signal operation as shown
on the construction plans and as required in the Special Provisions.

Solar Powered Flashing Beacon System

Not Used.

Bridge Lighting

Electroliers for bridge lighting shall be Southcoast Lighting Model No SCL-DECO/15-VISTA-
DS30-6'/K823-SSL-KPL30, or approved equal.

Luminaires shall be 165W LED King Luminaire Pendant Series Type 823 or approved equal.
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FF. Payment Method

The contract lump sum price paid for Interconnection Conduit and Conductor shall include full
compensation for furnishing all labor, materials, tools, equipment, and incidents, and for doing
all the work involved in furnishing and installing conduits, signal interconnect cables, and pull
boxes, complete in place, as shown on the plans, as specified in the Standard Specifications and
these special provisions, and as directed by the Engmeer

See subsection P, "Service,"_for payment of all electric company fees required.

The contract lump sum prices paid for Signal and Lighting at the locations listed in the Bid Item
List shall include full compensation for furnishing all labor, materials, tools, equipment, and
incidents, and for doing all the work involved in furnishing and installing an operational traffic
signal and lighting system, complete in place, including foundations, pole and mast arm mounted
regulatory signs, documents, programming, testing, and potholing required for utility verification
prior to all conduit installation, as shown on the plans, as specified in the Standard Specifications
and these special provisions, and as directed by the Engineer.

The contract lump sum price paid for Lighting (Street) shall include full compensation for
furnishing all labor, materials, tools, equipment, and incidents, and for doing all the work
involved in furnishing and installing bridge and street lighting, completé in place, including
decorative electroliers, foundations, pull boxes, conduit, conductors, and testing, as shown on the
plans; as specified in the Standard Spemﬁcatlons and these special provxslons and as directed by
the Engineer.

Full compensation,~ except as otherwise provided herein, for maintaining existing and temporary
electrical systems, including providing temporary electrical service, shall be considered as
included in the lump sum prices paid for Signal and Lighting at the locations provided in the Bid
Items List, including all labor, equipment, materlals and incidentals, and no additional
compensation will be allowed therefor.
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SECTION 11. (BLANK)

SECTION 12. (BLANK)

SECTION 13. RAILROAD RELATIONS AND INSURANCE

In addtion to these special provisions, the Contractor shall comply with the applicable
provisions found in Appendix “D” —Union Pacific Railroad Company New Public Highway
Overpasss Crossing Agreement.

13-1.01 RELATIONS WITH RAILROAD COMPANY

GENERAL
The term "Railroad" shall be understood to mean the Union Pacific Railroad Company

(UPRR).

A permit is required to be on Railroad property. A right of entry permit application requires
a 30 to 45-day review period.

The Railroad contact for rights of entry permits in Riverside County is Kylan Crawford at
(402) 544-8536.

RAILROAD REQUIREMENTS
The Contractor shall cooperate with the Railroad where work is within the limits of Railroad
property.

The Contractor shall comply with the rules and regulations of the Railroad or the instructions
of its representatives in relation to the proper manner of protecting the tracks and property of the
Railroad and the traffic moving on such tracks.

All of the Contractor's personnel working on Railroad property are required to take a safety
class in order to be allowed to work on Railroad property.

The Contractor's personnel shall meet daily with the on-site flagperson for a safety meeting
and briefing prior to beginning work.

PROTECTION OF RAILROAD FACILITIES

In active track operations, a distance of 25 feet measured horizontally from the centerline of
the track must be maintained unless the contract necessitates working in closer proximity to the
track. Any work within 25 feet of the centerline of an active track or that has the potential to
foul an active track, such as a crane working outside of 25 feet, but the boom could foul the
track, must be authorized by the Railroad. The Contractor, its employees and equipment must
have authorization of the Railroad to work within the 25 feet limit prior to beginning
construction operations. When the Contractor is authorized to work in close proximity to tracks,
a Railroad flagperson must be present. ‘
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The presence of Railroad flagpersons does not preclude the need for roadway flagpersons.

The Railroad representative must be notified in writing at least 15 working days prior to the
start of construction so that appropriate safety precautions may be taken.

TEMPORARY LIGHTING
Provide temporary lighting for all falsework and shoring areas over the railroad tracks.

Full compensation for furnishing, installing, maintaining and removing temporary lighting
shall be considered as included in the various items of work involved and no additional
compensation will be allowed therefor.

SECTION 14. COACHELLA VALLEY WATER DISTRICT

Attention is directed to "Alternate Bid Schedules” section of the Instructions to Bidders in
these special provisions regarding the award of alternate bid schedules.

For the Coachella Valley Water District (CVWD): .

- Construction of 30-inch Diameter Domestic Water Transmission Pipeline, and

- Construction of Force Main and Gravity Sewer Relocation,

the Contractor shall comply with the CVWD’s special provisions and plans incorporated
herein by Addendum.
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AQMD SIGNAGE RECOMMENDATIONS
November, 2001

Plan holder shall post signage at specified locations-on the subject property in accordance with
the standards specified below. The exception to the standards is that all letters shall be 4
inches high, with the names and telephone numbers of appropriate contacts and services in
bold print, as indicated in the standards. These signs shall also include the SCAQMD toll free
complaint line 1-800-CUT-SMOG (1-800-288-7664) and the telephone number for the
Environmental Observer. These signs shall be posted within 50 feet of the curb on all four (4)
comers of the subject property.

For each Dust Control Plan aggregating less than, or equal to, ten (10) acres:

1. The applicant shall install a sign on such property which is visible to the public that meets the
following requirements:

(a) Such sign shall measure at least four (4) feet wide by four (4) feet hlgh and conform to
the specifications in 1 (a) below. ‘

For each Dust Control Plan aggregaﬁng over ten (10) acres:

2. The applicant shall install a sngn on such property which is visible to the pubhc that meets the
following requirements:

(a) Such sign shall measure at least eight (8) feet wide by four (4) feet high and conform to
the specifications in 1 (b) below.

THE SIGN SHALL CONFORM TO THE FOLLOWING REQUIREMENTS:

1. The sign boards shall be constructed with materials capable of withstanding the
environment in which they are placed.

(a) For 4’ x 4’ signs, the District recommends the following:

I % “ A/C laminated plywood board
II.  Two4” x4’ posts
lIl.  The posts should be attached to the edges of the plywood board with at least 2

carriage bolts on each post.
" IV.  The front surface of the sign board should be painted in the contrasting color ofa
white background with black lettering.

(b) For 4’ x 8' signs, the District recommends the following:

L 1* A/C laminated plywood board

il. . Two 5" x 6" posts

Itl.  The posts should be attached to the 4’ edges of the plywood board with at least 2
carriage bolts on each post.

IV.  The front surface of the sign board should be painted in the contrasting color of a
white background with black leftering. ot
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{a) For 4’ x 4’ signs, the District recommends the following:

L. The lower edge of the sign board should be mounted at least 2’ above the existing
ground surface fo facilitate ease of viewing.

H. The posts should be set in a hole at least 3’ deep with concrete: footmgs fo
preclude downing by high winds.

. On the construction site, the sign should be positioned such that nothing obstmcts
the public's view from the primary street access point.

IV.  For construction projects that are developed in phases; the Sign shou!d be moved
to the area that is under active construction.

V. In situations where all phases of the construction project are campleted ona
property prior to expiration of the Dust Control Plan, a written request for
cancellation of the Dust Control Plan must be submaited fo the Eng:neer -

{b) For 4’ x 8’ signs, the Distnct recommends the following:

. The lower edge of the sign board should be mounted at least 2’ above the: exzstmg .
ground surface to facilitate ease of viewing. , o

1. The posts should be set ina hole at least 4’ deep with cencrete footmgs to
preclude downing by high winds.

Hl. - On the construction site, the sign should be pos;tsoned such that nothing obstructs
* the public’s view from the primary street access point.

V. Forconstruction projects that are developed-in.phases, the sxgn shouId be moved
to the area that is under active construction.

V. In situations where all phases of the construction project are completed on a
property prior to expiration of the Dust Control Plan, a written request for
cancellation of the Dust Control Plan must be submitted to the Engsneer

3. The sign board shall contain the following information:

(a) Project Name

(b) Name of Prime Contractor

(c) Phone Number of Contractor's Employee Responsxbie for Dust Control Matters
(d) County designated phone number (to be provided by the Engineer)

(e) South Coast Air Quality Management District Phone Number
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4. The sign board shall be designed to the following alpha and numenc text dimensmns -
. (sign boards written in longhand are unacceptable). ' .

(a) For a permittee subject to the 4’ x 4’ sign requirement, the D;stﬁct provides the fot!nwmg
example: (as modified by the County of Rwersxde for use on County Pubhc Works ,

projects)

1" UPPERCASE Letters

PROJECT NAME:

1" UPPERCASE Lefters

CONTRACTOR

1” Title Case Letters
' »

“Contractor's Dust |
_Control Phone #

- 1” T‘tle Case Letters
>

| County of Riverside
| Phone # :

SCAQMD

1" Titie Case Letters
, iy |

| Phone Number

1 -snwtxmms |

’,é Title Case Bold Letters

Vz Tﬂe Case Bold Letters

1 3’? ,BcidNumbBFS‘ :

3" Bold Numbers

3/2 Boid Numbers

“Title Gase” means the first i_eﬁer ofa word is cabfiializeci» andf«S_ubéequﬁent letters are lower case.
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- Plan Review Checklist
Clearing/Grubbing/Mass Grading Phase =

*

B feosib!e.usegccﬁng permit conditions iobreak the prqect intophases so
fhctomyapomonoithesﬁe:sd:swrbedotanygwenimetoenmcmhol
- of fugitive dust. This lechnigue i cri proie es with g

m

Prior to initiafing cchwiy pre-water site ihrough use of poriable :mgehon
lines, Atleost72 hours of pre-watering is mcemmended for each area pnor
1o muhaimg)ecﬁh-movement Require the Apolf; 2 ce

the soil su‘foce For reference, one 2.000 gcaon water fuck can tredf
approximately 4 acres of active construction perhour. Also, forcutandfil
activities, melomegqnonwaferpwumedbbenecesswforeoch
7.000 cubic yords of daily earth-moveme e

. visual contrast are reasonably good-indicators of sofl moishure. Surface
areas thot ore dry fo the touch ond dppeor ﬁgmerecotoreﬁ require the
application of adc‘:'ﬁond wa?erfo prevent vmbﬁe or fugiiwe dust‘ &squra

MeAppiccnﬂo peci . 4 .
. = 155 gIe J arx dwhgoff-hourscsweﬂos cvm!obﬁfycf
back-up water mcb if fhe site experiences dust control problems.

Water lowers are necessory for pro;ects with more than 10 acres of octive
construction. Without @ water tower, it con take up 10 30 minutes o filla -
2,000 galion water truck. Also, multiple water fowers are necessary for
projects that use water pulls as ﬁll'ng one 10.000 golion water pull can drain
a water tfower which takes up 16 40 minutes fo refil.

wind fencmg is necessary between the site and nearby residencesor
businesses. Offsite upwind fencing ond on-site wind fencing for larger
projects can diso keep blowsand from being deposited onto the site or

fraveling fhrough the site.

A pemneter watering system consisting of portable mgation equ:pmen? may
be an effective mifigation system 1o protect surounding residencesand
businesses. The portable watering system may be used in place of orin
. conjunction with watering trucks. The locdl jurisdiction may okso be
prowded access o this equpmenf

Remember... .
DUST comous REQUI!&D 24 HOURS A DAY, 7 DAYS A WEsK,
. REGARDLESS OF CONSTRUCTION STATUS
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Construction site agcesses are to be improved with 1.5” gravel maintained
to adepth of 4", at least 20' wide, and extending 100 feet info the site... If
the project site is not balanced, a wheel washing system and/or ribbed steel
piates should be placedin the roadway before the vehicle enters the
grove!ed area to clean the fires cxnd prevent trackout.

Equnpmeni staging areus are to be treated with 1.5” grc:vel maintained fo a
depth of 4".

Employee parking areas are to be covered with 1.5" gravel maintained foq -
depth of 4" or freated with chemical dust suppressanis ot a 4o 1 raho onat -
least a monthly basis to preven% fugitive dust.

Chemical dust suppressonts are to be mnxed at aratioef 20 fo 1 ond )
applied to all disturbed surfaces that are proposed to remain inactive forg
period of ot least 10 consecutive days. These products are effective in
preventing and controlling dust. Recordkeeping is necessary o
demonsfrote comp!;once. T

All pro;ect sites greater fhan wo acres shall monitor daily wind speeds and

 AQMD forecasted wind events {call 1.800.CUT.SMOG. press one for air

" qudlity information, and then press five for Coachella Valley wind forecasis)
- Operators shall maintain these records for review by ony locol code

. enforcement officer or AQMD mspector

An envuronmentcxl observer whose primary duty isto aversee dust conirol of
the site.is to be used for construction projecis greater than 100 acres and/or
sites with more thon 50 acres of active constfuction. The environmentai
observer istasked with monitoring dust abatement measures and authorized
- to deploy additional water trucks and other dust conirol actions {i.e.. wind
- fencing, sireet sweepers, chemical dust suppressants, etc.) as necesscry to
prevent or control fugitive dusf. : .

Other [specify):

Remember... -
DUST CONTROL IS REQUIRED 24 HOURS A DAY, 7 DAYS A WEEK,
REGARDLESS OF CONSTRUCTION STATUS

~
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Plan Review Checklist
Finish Grading Phase

Water applied continuously to all disturbed.porfions of the site by means of water ,
truck/water puli as necessary to maintain sufficient visible moisture on the soil surface. For
reference, one 2.000 galion water fruck can tréat approximately 4 acres of active -

-consfruction per hour. Also, for‘cut and fill activities. one 10,000 gallon water pullis

estimated to be necessary for each 7,000 cubic yards of daily earth-movement. Multiple
4,000-gdllon water trucks may be used in piace of a 10.000-gallon water pull. Touch and
visual contrast are reasonably good indicators of soil moisture. Surface areas that are dry
to the touch and appear lighter-colored require the application of additional water to
prevent visible or fugifive dust. Require the Applicant to specity the number of watering
vehicles available for dust control during finish grading and during off-hours as well as
c:vdlobmty of back-up water trucks if the site experiences dust confrol problems. .,

Water fowers are necessary for projects with more fhan 10 acres of acfive construction.
Without a water tower, it con take up to 30 minutes to fill @ 2,000 galion water truck. Also,

- multiple water towers are necessary for projects that use water pulls as filling one 10.000
_gallon water pull can drain awater tower whlch tokes up to 40 minutes to refill.

Wind fencmg is necesscry beMeen the site ond nearby residences or bustnesses to reduce
fugitive dust. Off-site upwind fencing and on-site wind fencing for larger projects can diso
keep blow’sond from being deposlfed onto the site or traveling through a sife.

-Chemical dust suppressonts are to be opplied cf a concenfrcflon of ot least 1010 1 to
« finish graded areas once final elevations have been reached. For areas that will remain
. inactive for longer periods, vegetation can be a cost-effective dltemndtive to chemical -

stabilization. Wind fencing or other obsfruchons can keep the stabilized area free from
future disturbances.: .

Construction site cxccess(es) are to be improved with 1.5" grovel maintdined to a depth of
at least 47 w:fh a minimum width of at least 20, extending 100 feet into the project site.

Equipment staging areas are fo be treated with 1.5 grcve! mointoined to adepthof 4",

Intemal roadway networks are to be treated with chemical dust suppressants ot a
minimum rate of at least 4 to 1 and retreated on a monthly basis once final rcadway

elevations have been reached.

Employee parking areas are to be treated with cheﬁcol dust suppressants ot a mix ratio
of atleast 4 fo 1 and retreated on at least a monthly basis or covered with 1.5" gravel
maintained fo a depth of 4" to prevent fugitive dust. :

Other {specify):.

Remember... )
DUST CONTROL IS REQUIRED 24 HOURS A DAY, 7 DAYS A WEEK,
REGARDLESS OF CONSTRUCTION STATUS
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Plan Review Checklist ,
Construction Phase . ;

Water applied continuously to all disturbed portions of the site by means of water
truck/water pull is necessary to maintain sufficient visible moisture on the soil surface. For
reference, one 2,000 gallon water.fruck can freat approximately 4 acres of active
construction per hour. Touch and visual confrast ore reasonably good indicators of soil
moisture. Surface areas thot are dry to the touch and appear lighter-colored require the
appiication of additional water to prevent visible or fugitive dust. Require the Applicant to
specify the number of watering vehicles available for dust control during the construction
phase and during off-hours as well as availabilty of back-up water trucks if the site
experiences dust control problems. ' o '

Wind fencing Is necessary between the site and nearby residences or businesses. Off-site
upwind fencing and on-site wind fencing for larger projects con also keep blowsand from

- being deposited onto the site‘or traveling through the site. Block walls, if part of the final

project, can replace wind fencing during the construction phase.

" Chemical dust suppre‘ssorits are to be applied ot a concentration of atleast 20101 to

finish graded areas once final elevations have been reached. For areas that will remain
inactive for longer periods. vegetation con be a cost-effective aitemative fo Chemical
stabiization. Wind fencing or other obstructions can keep the stabilized area free from
future disturbances. LA o ~ R

Construction site accesses are to be improved with 1.5" gravel. mgintainedio o depth of
4", with a width of ot least 20, extending 100’ into the project site. Paving internal” - )

' roadways can substitute for gravel. -

Intemal roadway networks gre to be paved as early as feasible in the consiuction phase.

Street sweeping of intemal aind/or extemnal access roads will likely be required to control

.. entrained road dust.

Employee parking areas are to be freated with chemical dust suppressanis at @ mix ratio
of nb less than 4 1o 1 and refreated on a monthly basis, or more frequently if fugitive dustis
observed. Ifinfemol roadway is compilete, employees are to be instructed fo parkon
paved roads. - s Do

7

Other [specify}:

Remember... ‘ .
DUST CONTROL 1S REQUIRED 24 HOURS A DAY, 7 DAYS A WEEK,
REGARDLESS OF CONSTRUCTION STATUS ‘
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RULE 403 IMPLEMENTATION HANDBOOK

' REASONABi.Y AVAILABLE CONTROL MEASURES

Paragraph (d)(3) of Rule 403 allows activities outside the South Coast Air Basin

_(see Figure 2-1) to implement reasonably ava:lab!e control measures in lieu.of
best available control measures. Additionally, as spccxﬁed by subparagraph
“(H(3)XD) of Rule 403 any person secking approval of a fugitive dust emissions

control plan for projects gutside the South Coggt Air Basin must demonstrate to
the satisfaction. of the District that the given activity is employing all reasonably

available fugitive dust control measures.>

The: Dlstnct has prepared the attached listing of rcasonably available fuzmve dust

control measures for a variety of source categories. This listis based onthe US.. .
. Environmental Protection ‘Agency's ‘reference documént entitled, - "Control of

Open F}'igitive Dust Sources," Midwest Research Institute, September 1988.

The District encourages the use of those dust control measures that minimize the
- use of potable water. When water is needed, reclaimed water should be utilized to -
the greatest extent feasible, . :

January 1999
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Appendix "A"

AQMD Recommendations
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