STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION
HIGHWAY DIVISION 11

PROPOSAL

DATE AND TIME OF BID OPENING: APRIL 28, 2016 AT 2:00 PM
CONTRACT ID:  11-00-105
WBS ELEMENT NO.: 50138.3.48

FEDERAL AID NO.: HSIP-0268(20)

COUNTY: SURRY

TIP NO.: W-5601AU

ROUTE NO:: US 21 /NC 268

LOCATION: US 21 SOUTHBOUND RAMP AT NC 268 FROM US 21 BUSINESS

TO SR 1212 (MORRIS ROAD)

TYPE OFWORK: INSTALL NEW TRAFFIC SIGNAL, UPGRADE EXISTING
TRAFFIC SIGNAL, AND INSTALL WIRELESS RADIO
COMMUNICATION AT FIVE EXISTING SIGNALS

NOTICE:

ALL BIDDERS SHALL -COMPLY WITH ALL APPLICABLE LAWS REGULATING THE PRACTICE
OF GENERAL CONTRACTING AS CONTAINED IN CHAPTER 87 OF THE GENERAL STATUTES OF
NORTH CAROLINA WHICH REQUIRES THE BIDDER TO BE LICENSED BY THE N.C. LICENSING
BOARD FOR CONTRACTORS WHEN BIDDING ON ANY NON-FEDERAL AID PROJECT WHERE
THE BID IS $30,000 OR MORE, EXCEPT FOR CERTAIN SPECIALTY WORK AS DETERMINED BY
THE LICENSING BOARD. BIDDERS SHALL ALSO COMPLY WITH ALL OTHER APPLICABLE
LAWS REGULATING THE PRACTICES OF ELECTRICAL, PLUMBING, HEATING AND AIR
CONDITIONING AND REFRIGERATION CONTRACTING AS CONTAINED IN CHAPTER 87 OF THE
GENERAL STATUTES OF NORTH CAROLINA. NOTWITHSTANDING THESE LIMITATIONS ON
BIDDING, THE.BIDDER.WHO IS AWARDED ANY FEDERAL - AID FUNDED PROJECT SHALL
COMPLY WITH CHAPTER 87 OF THE GENERAL STATUTES OF NORTH CAROLINA FOR
LICENSING REQUIREMENTS WITHIN 60 CALENDAR DAYS OF BID OPENING.

BIDS WILL BE RECEIVED AS SHOWN BELOW:

THIS IS A SIGNAL/ITS PROJECT. BID BONDS ARE NOT REQUIRED.

NAME OF BIDDER NC CONTRACTOR’S LICENSE NUMBER

ADDRESS OF BIDDER



INSTRUCTIONS TO BIDDERS

PLEASE READ ALL INSTRUCTIONS CAREFULLY BEFORE
PREPARING AND SUBMITTING YOUR BID.

All bids shall be prepared and submitted in accordance with the following requirements, except that bids may be
prepared by electronic means as described elsewhere in the proposal. Failure to comply with any requirement
shall cause the bid to be considered irregular and shall be grounds for rejection of the bid.

1. The bid sheet furnished by NCDOT with the proposal shall be used and shall not be altered in any manner. DO NOT
SEPARATE THE BID SHEET FROM THE PROPOSAL!

2. All entries on the bid sheet, including signatures, shall be written in ink.

3. The Bidder shall submit a unit price for every item on the bid form. The unit prices for the various contract items shall
be written in figures. **Unit Prices shall be rounded off by the bidder to contain no more than FOUR decimal
places.**

4. An amount bid shall be entered on the bid sheet for every item. The amount bid for each item shall be determined by
multiplying each unit bid by the quantity for that item, and shall be written in figures in the "Amount Bid" column of
the sheet.

5. The total amount bid shall be written in figures in the proper place on the bid sheet. The total amount shall be
determined by adding the amounts bid for each item.

6. Changes in any entry shall be made by marking through the entry in ink and making the correct entry adjacent thereto
in ink. A representative of the Bidder shall initial the change in ink.

7. The bid shall be properly executed. All bids shall show the following information:

a. Name of individual, firm, corporation, partnership, or joint venture submitting bid.

b. Name and signature of individual or representative submitting bid and position or title.
c. Name, signature, and position or title of witness.

d. Contractor's License Number (if Applicable)

8. Bids submitted by corporations shall bear the seal of the corporation.

The bid shall not contain any unauthorized additions, deletions, or conditional bids.

10. The bidder shall not add any provision reserving the right to accept or reject an award, or to enter into a contract
pursuant to an award.

11. THE PROPOSAL WITH THE BID SHEET STILL ATTACHED SHALL BE PLACED IN A SEALED
ENVELOPE AND SHALL HAVE BEEN DELIVERED TO AND RECEIVED IN THE DIVISION
ENGINEER’S OFFICE AT 801 STATESVILLE ROAD, P.O. BOX 250, NORTH WILKESBORO, NORTH
CAROLINA 28659 BY 2:00 PM ON APRIL 28, 2016.

12. The sealed bid must display the following statement on the front of the sealed envelope:

©

QUOTE NO: 11-00-105 — W-5601AU — SURRY COUNTY

13. If delivered by mail, the sealed envelope shall be placed in another sealed envelope and the outer envelope shall be
addressed as follows:

JOE L. LAWS, PE, DIVISION PROJECT MANAGER
N.C. DEPARTMENT OF TRANSPORTATION
P.0. BOX 250
801 STATESVILLE ROAD
NORTH WILKESBORO, NORTH CAROLINA 28659

AWARD OF CONTRACT
The award of the contract, if it be awarded, will be made to the lowest responsible Bidder
in accordance with Section 102 of the 2012 Standard Specifications for Roads and
Structures. The lowest responsible Bidder will be notified that his bid has been accepted
and that he has been awarded the contract. NCDOT reserves the right to reject all bids.
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DIVISION CONTRACT

General Provisions

GENERAL

This contract is for the installation of a new traffic signal, upgrade an existing traffic signal, and
install 900 MHZ wireless radio communication to five signals in Surry County. The work covered
in this contract consists of installing poles, messenger cables, electrical wires, signal head, rigid
conduits, controller cabinet, meter service, concrete for base mounted cabinet, traffic signal loops,
junction boxes, trenching, 900 MHZ wireless radio communication system, and all related
hardware necessary to revise existing traffic signals, and install new traffic signal and related
equipment. The work shall consist of but not be limited to labor, materials, supervision, and
equipment.

Verify that existing traffic signal equipment is in satisfactory working order before beginning work
at a signalized intersection. Report all defective traffic signal equipment to the Engineer before
beginning work at a signalized intersection so as not to be held responsible for existing defects.

The quantities shown in the itemized proposal for the project are considered to be approximate
only and are given as the basis for comparison of bids. The Department of Transportation may
increase or decrease the quantity of any item or portion of the work as may be deemed necessary
or expedient. An increase or decrease in the quantity of any item will not be regarded as sufficient
ground for an increase or decrease in the unit prices, nor in the time allowed for the completion of
the work, except as provided for in the contract.

All work and materials shall be in accordance with the provisions of the General Guidelines of this
contract, the Project Special Provisions, the North Carolina Department of Transportation
Standard Specifications for Roads and Structures, the North Carolina Department of
Transportation Roadway Standards Drawings, and the current edition of the Manual of Uniform
Traffic Control Devices (MUTCD). These manuals may be found on the internet at:

http://www.ncdot.gov/doh/preconstruct/ps/specifications/2012draft.pdf

http://www.ncdot.gov/doh/preconstruct/ps/std draw/default.html

http://mutcd.fhwa.dot.gov/

SITE INVESTIGATION AND REPRESENTATION

By signing the proposal documents, the Contractor acknowledges that:

(A)  He understands the nature of the work and general and local conditions, particularly those
bearing on transportation;

(B)  He is familiar with the availability and cost of labor and materials;
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(C)  He will to adhere to State regulations for safety and security of property, roads, and
facilities;

(D)  He s able to prosecute the work in accordance with all applicable local, state and federal
rules and regulations, and;

(E)  He has thoroughly investigated the project site(s).
Any failure on the part of the Contractor to acquaint himself with all available information shall
not relieve him from the responsibility any aspect of the contracting process. No adjustment in

contract time or contract prices will be made due to the Contractor’s negligence in familiarizing
himself with the contract or project site(s).

CONTRACT TIME AND LIQUIDATED DAMAGES

The date of availability for this contract is May 31, 2016.

No work will be permitted and no contract will be executed until all required bonds and
prerequisite conditions and certifications have been satisfied. No work will be permitted prior to
final execution of the contract.

The Contractor’s operations are restricted to daylight hours. No work may be performed
on Saturday, Sundays and official State holidays.

The completion date for the Initial Planting for this contract is September 15, 2016. No
extensions will be authorized except as authorized by Article 108-10 of the 2012 Standard
Specifications.

Liguidated damages for this contract are Five Hundred Dollars ($500.00) per calendar day.

INTERMEDIATE CONTRACT TIME NUMBER 1 AND LIQUIDATED DAMAGES

The Contractor shall complete the required work of installing, maintaining, and removing the
traffic control devices for lane closures and restoring traffic to the original traffic pattern. The
Contractor shall not close or narrow a lane of traffic on any route during the following time
restrictions:

DAY AND TIME RESTRICTIONS

*Monday through Friday from 7:00 A.M. to 9:00 A.M.
and/or
*Monday through Friday from 4:00 P.M. to 6:00 P.M.



In addition, the Contractor shall not close or narrow a lane of traffic on any route, detain and/or
alter the traffic flow on or during holidays, holiday weekends, special events, or any other time
when traffic is unusually heavy, including the following schedules:

HOLIDAY AND HOLIDAY WEEKEND LANE CLOSURE RESTRICTIONS

1. For unexpected occurrence that creates unusually high traffic volumes, as directed by the
Engineer.

2. For New Year's Day, between the hours of 4:00 P.M. December 31st and 9:00 A.M.
January 2nd. If New Year's Day is on a Friday, Saturday, Sunday or Monday, then until 9:00
A.M. the following Tuesday.

3. For Martin Luther King Jr Day, between the hours of 4:00 P.M. Friday and 9:00 A.M.
Tuesday.

4. For Easter, between the hours of 4:00 P.M. Thursday and 9:00 A.M. Monday.
5. For Memorial Day, between the hours of 4:00 P.M. Friday and 9:00 A.M. Tuesday.

6. For Independence Day, between the hours of 4:00 P.M. the day before Independence Day
and 9:00 A.M. the day after Independence Day.

If Independence Day is on a Friday, Saturday, Sunday or Monday, then between the hours of
4:00 P.M. the Thursday before Independence Day and 9:00 A.M. the Tuesday after
Independence Day.

7. For Labor Day, between the hours of 4:00 P.M. Friday and 9:00 A.M. Tuesday.

8. For Veteran’s Day, between the hours of 4:00 P.M. the day before and 9:00 A.M. the day
after.

9. For Thanksgiving Day, between the hours of 4:00 P.M. Tuesday and 9:00 A.M. Monday.

10. For Christmas, between the hours of 4:00 P.M. the Friday before the week of Christmas
Day and 9:00 A.M. the following Tuesday after the week of Christmas Day.

Holidays and holiday weekends shall include New Year's, Martin Luther King Jr. Day, Easter,
Memorial Day, Independence Day, Labor Day, Veteran’s Day, Thanksgiving, and Christmas. The
Contractor shall schedule his work so that lane closures are not required during these periods,
unless otherwise directed by the Engineer.

The time of availability for this intermediate contract work shall be the time the Contractor begins
to install all traffic control devices for lane closures according to the time restrictions listed herein.



The Contractor’s operations are restricted to daylight hours. No work may be performed
on Saturdays, Sundays and Official State Holidays. Work shall only be performed when
weather and visibility conditions allow safe operations.

The completion time for this intermediate contract work shall be the time the Contractor is
required to complete the removal of all traffic control devices for lane closures according to the
time restrictions stated herein and place traffic in the original traffic pattern. Failure to comply
with any of the requirements for safety and traffic control of this contract shall result in
suspension of work as provided in Subarticle 108-7(B) of the 2012 Standard Specifications.

The liquidated damages are Five Hundred Dollars ($500.00) per hour.

NO MAJOR CONTRACT ITEMS

None of the items included in this contract will be major items.

SPECIALTY ITEMS

None of the items included in this contract will be specialty items (see Article 108-6 of the
2012 Standard Specifications).

PREPARATION AND SUBMISSION OF BIDS

The entire bid proposal package, properly signed and executed, must be returned in order for the
bid to be considered as responsive. Incomplete proposal packages may be considered
unresponsive. Bid proposals shall be completed in ink and any corrections shall have one strike
through with the correction initialed by the bidder.

Effective July 1, 2014, Division Let contracts should only be awarded to firms listed in the
Directory of Transportation Firms as either a Bidder or PO Prime Contractor. After this date,
firms that are prequalified as subcontractors only cannot bid on Division Let projects.
Applications and details on becoming a prequalified Bidder or PO Prime Contractor can be found
at: https://connect.ncdot.gov/business/Prequal/Pages/default.aspx

Any firm that wishes to bid on this project as the prime contractor must be prequalified for
the type of work they wish to perform prior to submitting their bid.

All bids shall be prepared and submitted in accordance with the listed requirements of Article 102-
8 of the 2012 Standard Specifications.

In accordance with GS 136-28.1(b), if the total bid amount of the contract exceeds $2,500,000,
the bid will not be considered for award.


https://partner.ncdot.gov/VendorDirectory
https://connect.ncdot.gov/business/Prequal/Pages/default.aspx

BID BOND

A Bid Bond is not required for the submission of bids for this project.

EXECUTION OF SIGNATURE SHEETS AND DEBARMENT CERTIFICATION

The Bidder's attention is directed to the various sheets in the contract proposal, which are to be
completed and/or signed by the Bidder. A list of these sheets is shown below. The signature
sheets are located behind the Bid Form(s) in the contract proposal.

1. Execution of Bid including Non-Collusion Affidavit, Debarment Certification, & Gift Ban
2. MBE/WBE/DBE Subcontract Listing Form

The Bidder shall certify his and to the best of his knowledge all subcontractors, material suppliers
and vendors utilized herein current status concerning suspension, debarment, voluntary exclusion,
or determination of ineligibility by any federal agency, in accordance with the "Debarment
Certification” located behind the signature sheets in the proposal forms. Execution of the bid
signature sheets in conjunction with any applicable statements concerning exceptions, when such
statements have been made on the "Debarment Certification”, constitutes the Bidders certification
of "status™ under penalty of perjury under the laws of the United States.

AWARD LIMITS ON MULTIPLE PROJECTS

It is the desire of the Proposer to be awarded contracts, the value of which will not exceed a total
of $ , for those projects
indicated below on which bids are being opened on the same date as shown in the Proposal Form.
Individual projects shall be indicated by placing the project number and county in the appropriate
place below. Projects not selected will not be subject to an award limit.

(Project Number) (County)
(Project Number) (County)
(Project Number) (County)

*If a Proposer desires to limit the total amount of work awarded to him in this letting, he shall
state such limit in the space provided above in the second line of this form.

It is agreed that in the event that | am (we are) the successful bidder on indicated projects, the
total value of which is more that the above stipulated award limits, the Board of Transportation
will award me (us) projects from among those indicated which have a total value not exceeding
the award limit and which will result in the best advantage to the Department of Transportation.



**Signature of Authorized Person

**Only those persons authorized to sign bids under the provisions of Article 102-8, Item 7, shall
be authorized to sign this form.

WORKMEN’S COMPENSATION INSURANCE

The contractor shall defend, indemnify and hold harmless the North Carolina Department of
Transportation, its officers and employees from any claim, demand, suit, liability, judgment and
expense (including attorney’s fees and other costs of litigation) arising out of or relating to injury,
disease, or death of persons or damage to or loss of property resulting from or in connection with
the negligent performance of this contract by the contractor, its agents, employees, and
subcontractors or any one for whom the contractor may be responsible. The obligations,
indemnities and liabilities assumed by the contractor under this paragraph shall not extend to any
liability caused by the negligence of the Department of Transportation or its employees. The
contractor’s liability shall not be limited by any provisions or limits of insurance set forth in this
contract.

The contractor shall indemnify and hold harmless the Department of Transportation from any
claim, demand, suit, liability, judgment, and expense involving damage or loss to the contractor’s
equipment (including vandalism, theft, fire and acts of God) arising out of or relating to work
performed under this agreement. The obligations, indemnities and liabilities assumed by the
contractor under this paragraph shall not extend to any liability caused by the negligence of the
Department of Transportation or its employees. The contractor’s liability shall not be limited by
any provisions or limits of insurance set forth in this contract.

The contractor further agrees to indemnify the Department of Transportation for any damages to
the roadway, highway signs, highway equipment and other property owned or in possession of the
Department of Transportation, brought about by reason of the negligent operation of the leased
equipment. The contractor further agrees to indemnify and save harmless the Department of
Transportation, its officers and employees from any claims or amounts recovered by any of the
contractor’s employees under the Worker’s Compensation Act.

Pursuant to N.C.G.S. § 97-19, all contractors of the Department of Transportation are, prior to
beginning services, required to show proof of coverage issued by a workers’ compensation
insurance carrier, or a certificate of compliance issued by the Department of Insurance for self-
insured subcontractors stating that it has complied with N.C.G.S. § 97-93 irrespective of whether
subcontractors have regularly in service fewer than three employees in the same business within
the State of North Carolina, and subcontractors shall be hereinafter liable under the Workers’
Compensation Act for payment of compensation and other benefits to its employees for any
injury or death due to an accident arising out of and in the course of performance of the work
insured by the subcontractor.

Proof of insurance shall be furnished to the Engineer prior to beginning work.
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LIABILITY INSURANCE

Revise the 2012 Standard Specifications as follows:

Page 1-60, Article 107-15 LIABILITY INSURANCE, line 16, add the following as the second
sentence of the third paragraph:

Prior to beginning services, all contractors shall provide proof of coverage issued by a workers’
compensation insurance carrier, or a certificate of compliance issued by the Department of
Insurance for self-insured subcontractors, irrespective of whether having regularly in service fewer
than three employees.

LICENSES
The contractor shall be required to hold the proper license to perform the electrical work of this

contract, in accordance with article 4 of Chapter 87 of the General Statutes (Licensing of
Electrical Contractors).

SUBLETTING OF CONTRACT

Revise the 2012 Standard Specifications as follows:

Page 1-66, Article 108-6 Subletting of Contract, line 37, add the following as the second
sentence of the first paragraph:

All requests to sublet work shall be submitted within 30 days of the date of availability or prior to
expiration of 20% of the contract time, whichever date is later, unless otherwise approved by the
Engineer.

Page 1-67, Article 108-6 Subletting of Contract, line 7, add the following as the second
sentence of the fourth paragraph:

Purchasing materials for subcontractors is not included in the percentage of work required to be
performed by the Contractor. If the Contractor sublets items of work but elects to purchase
material for the subcontractor, the value of the material purchased will be included in the total
dollar amount considered to have been sublet.

DEFAULT OF CONTRACT

The Department of Transportation shall have the right to declare a default of contract for breach
by the Contractor of any material term or condition of the contract. Default of contract shall be in
accordance with the terms, conditions, and procedures of Article 108-9 of the 2012 Standard
Specifications.
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PARTIAL PAYMENT

The Contractor may submit a request for partial payment on a monthly basis, or other interval as
approved by the Engineer. The amount of partial payments will be based on the work
accomplished and accepted as the last day of the approved pay period. Requests for payment can
be made on the form furnished to the Contractor by the Department of Transportation. The form
shall be completely and legibly filled out with all appropriate information supplied and shall be
signed by an authorized representative of the Contractor.

If the request for payment is made by Contractor’s Invoice, the Invoice shall be submitted to:

North Carolina Department of Transportation
Attention: Chris Brown

PO Box 250

North Wilkesboro, NC 28659

All invoice items and unit costs shall correspond to contract pay items. In the event of error or
discrepancy in items or unit costs, the Department may return the invoice to the contractor for
correction. Invoices must be “electronically scanned” by our office and the image is transmitted to
the Purchasing Unit to verify payment. To avoid confusion and delay of payments each invoice
should have a Unique Invoice Number, i.e. 1, 2, 3---. In addition, the invoice should be
positively identified and associated with the Purchase Order by including the Purchase Order
Number on the Invoice.

Minority Business Enterprise (MBE), Women’s Business Enterprise (WBE) and/or Disadvantage
Business Enterprise (DBE) participation shall be listed on the appropriate form (DBE-IS) and
shall accompany all requests for payment. If there is no participation the word “None” or the
figure “0” shall be entered. Requests for payment will not be processed without the submission of
the DBE-IS form. One hundred percent (100%) payment shall be made after successful
completion of the work as verified by the final inspection.

RETAINAGE AND PROMPT PAYMENT

Prompt Payment of Monies Due Subcontractors, Second Tier Subcontractors and Material
Suppliers and Release of Retainage

Contractors at all levels; prime, subcontractor, or second tier contractor, shall within seven
calendar days of receipt of monies, resulting from work performed on the project or services
rendered, pay subcontractors, second tier subcontractors, or material suppliers, as appropriate.
This seven-day period begins upon knowledgeable receipt by the contracting firm obligated to
make a subsequent periodic or final payment. These prompt payment requirements will be met if
each firm mails the payment to the next level firm by evidence of postmark within the seven-day
period.

This provision for prompt payment shall be incorporated into each subcontract or second tier
subcontract issued for work performed on the project or for services provided.
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The Contractor may withhold up to 3% retainage if any subcontractor does not obtain a payment
and performance bond for their portion of the work. If any retainage is held on subcontractors, all
retainage shall be released within seven calendar days of satisfactory completion of all work. For
the purpose of release of retainage, satisfactory completion is defined as completion of all physical
elements and corresponding documentation as defined in the contract, as well as agreement
between the parties as to the final quantities for all work performed in the subcontract. The
Department will provide internal controls to expedite the determination and processing of the final
quantities for the satisfactorily completed subcontract portions of the project.

Failure of any entity to make prompt payment as defined herein may result in (1) withholding of
money due to that entity in the next partial payment until such assurances are made satisfactory to
this provision; or (2) removal of an approved contractor from the prequalified bidders list or the
removal of other entities from the approved subcontractors list.

MANDATORY SUBCONTRACTOR INFORMATION

The Contractor is to provide a list of all proposed subcontractors he or she plans to use on this
project. This list shall include all subcontractors that will be used, not only MBE, WBE or DBE
firms. Only pre-approved subcontractors that are registered with the NCDOT may be used. A
listing of all contractors (prime or subcontractor) may be found at the following website:
https://partner.ncdot.gov/VendorDirectory/default.html

Subcontract Approval Form (Form SAF) must be completed for each subcontractor that will be
used and returned prior to the work being performed by the subcontractor. This form can be
found at the following website:

http://www.ncdot.org/doh/operations/dp_chief eng/constructionunit/saf.xls

If the proposed subcontractor cannot fulfill their obligation and a substitute must be used, then an
appropriate form for the replacement subcontractor must delivered to the administrating officer
before the new subcontractor is used.

AVAILIBILITY OF FUNDS — TERMINATION OF CONTRACTS

General Statute 143C-6-11. (h) Highway Appropriation is hereby incorporated verbatim in this
contract as follows:

(h) Amounts Encumbered. — Transportation project appropriations may be encumbered in the
amount of allotments made to the Department of Transportation by the Director for the estimated
payments for transportation project contract work to be performed in the appropriation fiscal
year. The allotments shall be multiyear allotments and shall be based on estimated revenues and
shall be subject to the maximum contract authority contained in General Statute 143C-6-11(c).
Payment for transportation project work performed pursuant to contract in any fiscal year other
than the current fiscal year is subject to appropriations by the General Assembly. Transportation
project contracts shall contain a schedule of estimated completion progress, and any acceleration
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of this progress shall be subject to the approval of the Department of Transportation provided
funds are available. The State reserves the right to terminate or suspend any transportation
project contract, and any transportation project contract shall be so terminated or suspended if
funds will not be available for payment of the work to be performed during that fiscal year
pursuant to the contract. In the event of termination of any contract, the contractor shall be given
a written notice of termination at least 60 days before completion of scheduled work for which
funds are available. In the event of termination, the contractor shall be paid for the work already
performed in accordance with the contract specifications.

Payment will be made on any contract terminated pursuant to the special provision in accordance

with Article 108-13(E), of the North Carolina Department of Transportation Standard
Specifications for Roads and Structures, dated January 2012.

LEGAL RELATIONS AND RESPONSIBILITY TO PUBLIC

Laws to be Observed

In accordance with 107-1 of the Standard Specifications, The Contractor shall keep himself fully
informed of all Federal and State laws, all local laws, ordinances, and regulations, and all orders
and decreed of bodies or tribunals having any jurisdiction or authority which may in any manner
affect those engaged or employed in the work, or which in any way affect the conduct of the
work. He shall at all times observe and comply with all such laws, ordinances, regulations,
orders, and decrees; and shall indemnify and hold harmless the Board of Transportation and the
Department of Transportation and their agents and employees from any claim or liability arising
from or based on the violation of any such law, ordinance, regulations, order, or decree, by the
Contractor or by his agents and employees.

Responsibility For Damage Claims

In accordance with 107-14 of the Standard Specifications, The Contractor shall indemnify and
save harmless the Board of Transportation and its members and the Department of Transportation
and its officers, agents, and employees from all suits, actions, or claims of any character brought
for any injury or damages received or sustained by any person, persons, or property by reason of
any act of the Contractor, Subcontractor, its agents or employees, in the performance of the
contract.

Safety and Accident Protection

In accordance with 107-21 of the Standard Specifications, The Contractor shall comply with all
applicable Federal, State, and local laws, ordinances, and regulations governing safety, health, and
sanitation, and shall provide all safeguards, safety devices, and protective equipment, and shall
take any other needed actions, on his own responsibility that are reasonably necessary to protect
the life and health of employees on the job and the safety of the public, and to protect property in
connection with the performance of the work covered by the contract.
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All Contractors' personnel, all subcontractors and their personnel, and any material suppliers and
their personnel shall wear a reflective vest or outer garment conforming to the requirements of
MUTCD at all times while on the project.

BANKRUPTCY

The Department of Transportation, at its option, may terminate the contract upon the filing by the
contractor of any petition for protection under the provisions of the Federal Bankruptcy Act.

EXTENSION OF CONTRACT TIME

Failure on the part of the Contractor to furnish bonds or certifications or to satisfy preliminary
requirements necessary to issue the purchase order will not constitute grounds for extension of
the contract time. If the Contractor has fulfilled all preliminary requirements for the issuance of a
purchase order, and the purchase order authorization is not available by the date of availability,
the Contractor shall be granted an extension equal to the number of calendar days the purchase
order authorization is delayed after the date of availability.

CLAIMS FOR ADDITIONAL COMPENSATION OR EXTENSION OF TIME

Any claims for additional compensation and/or extensions of the completion date shall be
submitted to the Division Engineer with detailed justification within thirty (30) days after receipt
of the final invoice payment. The failure of the Contractor to submit the claim(s) within thirty
days shall be a bar to recovery.

CONTRACTOR CLAIM SUBMITTAL FORM

If the Contractor elects to file a written claim or requests an extension of contract time, it shall be
submitted on the Contractor Claim Submittal Form (CCSF) available through the Construction
Unit or http://ncdot.org/doh/operations/dp_chief_eng/constructionunit/formsmanuals/.

PROSECUTION AND PROGRESS

The Contractor will be required to prosecute the work in a continuous and uninterrupted manner
from the time he begins the work until completion and final acceptance of the project. The
contractor will not be permitted to suspend his operations except for reasons beyond his control
except where the Engineer has authorized a suspension of the contractor's operations in writing.

The Contractor shall pursue the work diligently with workmen in sufficient numbers, abilities, and
supervision, and with equipment, materials, and methods of construction as may be required to
complete the work described in the contract by the completion date and in accordance with
Section 108 of the Standard Specifications.
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In the event that the Contractor's operations are suspended in violation of the above provisions,
the sum of Five Hundred Dollars ($500.00) will be charged the Contractor for each and every
calendar day that such suspension takes place. The said amount is hereby agreed upon as
liquidated damages due to extra engineering and maintenance costs and due to increased public
hazard resulting from a suspension of the work. Liquidated damages chargeable due to
suspension of the work will be additional to any liquidated damages that may become chargeable
due to failure to complete the work on time.

TEMPORARY SUSPENSION OF WORK

In accordance with Article 108-7 of the 2012 Standard Specifications, the Engineer will have the
authority to suspend the work wholly or in part, any written order for such periods as he may
deem necessary for any of the following reasons.

1. Conditions considered unfavorable for the suitable prosecution of the work, or

2. The Contractor’s failure for correct conditions unsafe for workmen or the general public,
or

3. The Contractor has not carried out orders given to him by the Engineer, or
4. The Contractor’s failure to perform any provisions of the contract.
No extension of the completion date will be allowed for the above suspensions except as may be

provided for in Article 108-10.

AUTHORITY OF THE ENGINEER

The Engineer for this project shall be the Division Engineer, Division 11, Division of Highways,
North Carolina Department of Transportation, acting directly or through his duly authorized
representatives.

The Engineer will decide all questions which may arise as to the quality and acceptability of work
performed and as to the rate of progress of the work; all questions which may arise as to the
interpretation of the contract; and all questions as to the acceptable fulfillment of the contract on
the part of the Contractor. His decision shall be final, and he shall have executive authority to
enforce and make effective such decisions and orders as the Contractor fails to carry out
promptly.
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APPROVAL OF PERSONNEL

The State shall have the right to approve or reject the project engineer and other supervisory
personnel, assigned to a project.

The Engineers or any subcontractor for the Engineers which are employed to provide engineering
services for this project shall not engage the services of any person or persons, now in the
employment of the State during the time of this Agreement, without written consent of the State.

In the event of engagement, the Engineers or their subcontractors shall restrict such person or
persons from working on any of the Engineers’ contracted projects in which the person or
persons were formerly involved while employed by the State. This restriction period shall be for
the duration of the contracted project with which the person or persons was involved.
“Involvement” shall be defined as active participation in any of the following activities:

Drafting the contract;

Defining the scope of the contract;

Selection of the Engineers’ firm for services;

Negotiation of the cost of the contract (including calculating man-hours or fees); and
Administration of the contract.

An exception to these terms may be granted when recommended by the Secretary and approved
by the Board of Transportation. Failure to comply with the terms stated above in this section shall
be grounds for termination of this contract.

SUPERVISION BY CONTRACTOR

At all times during the life of the project the Contractor shall provide one permanent employee
who shall have the authority and capability for overall responsibility of the project and who shall
be personally available at the work site within 24 hours notice. Such employee shall be fully
authorized to conduct all business with the subcontractors, to negotiate and execute all
supplemental agreements, and to execute the orders or directions of the Engineer.

At all times that work is actually being performed, the Contractor shall have present on the
project one competent individual who is authorized to act in a supervisory capacity over all work
on the project, including work subcontracted. The individual who has been so authorized shall be
experienced in the type of work being performed and shall be fully capable of managing, directing,
and coordinating the work; of reading and thoroughly understanding the contract; and receiving
and carrying out directions from the Engineer or his authorized representatives. He shall be an
employee of the Contractor unless otherwise approved by the Engineer.

The Contractor may, at his option, designate one employee to meet the requirements of both

positions. However, whenever the designated employee is absent from the work site, an
authorized individual qualified to act in a supervisory capacity on the project shall be present.
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CONTRACTOR PERSONNEL

The Department will not be responsible in any way to the Contractor's personnel for damages,
destruction or loss, from any cause, to the Contractor's equipment, supplies, materials or tools or
the personal property of the Contractor's personnel. The Contractor will be responsible for all
repairs, regardless of cost, resulting from the negligence of the Contractor or Contractor's
employees. The Department will not participate in the cost of such repairs.

INSPECTION

All work shall be subject to inspection by the Engineer at any time. The Department's field
representative will conduct frequent, unscheduled inspections and maintain a log noting conditions
and compliance with contract provisions and quality of workmanship. It will be the responsibility
of the Contractor to keep the Engineer informed of his proposed work plan. The contact person
for this project will be Jason Joyce and he may be reached at (336) 903-9228.

The Contractor will be required to remove debris, trash, tools, equipment and other construction
materials used daily and as determined by the inspections above. Payment for any of the
requested work not performed by the Contractor will be withheld/deducted from final payment to
the Contractor.

MATERIALS AND TESTING

The Engineer reserves the right to perform all sampling and testing in accordance with Section
106 of the Standard Specifications_and the Department's "Materials and Test Manual." However
the Engineer may reduce the frequency of sampling and testing where he deems it appropriate for
the project under construction.

The Contractor shall furnish the applicable certifications and documentation for all materials as

required by the Standard Specifications. Material that is not properly certified will not be
accepted.

COOPERATION BETWEEN CONTRACTORS

The Contractor's attention is directed to Article 105-7 of the 2012 Standard Specifications.
The Contractor on this project shall cooperate with Contractor(s) and state forces working within

or adjacent to the limits of this project to the extent that the work can be carried out to the best
advantage of all concerned.
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RESOURCE CONSERVATION AND ENVIRONMENTALLY SUSTAINABLE PRACTICES

In accordance with North Carolina Executive Order 156, NCGS 130A-309.14(3), and
NCGS 136-28.8, it is the objective of the Department to aid in the reduction of materials that
become a part of our solid waste stream, to divert materials from landfills, to find ways to recycle
and reuse materials, to consider and minimize, where economically feasible, the environmental
impacts associated with agency land use and acquisition, construction, maintenance and facility
management for the benefit of the Citizens of North Carolina.

To achieve the mission of reducing environmental impacts across the state, the Department is
committed to supporting the efforts to initiate, develop and use products and construction
methods that incorporate the use of recycled, solid waste products and environmentally
sustainable practices in accordance with Article 104-13 of the Standard Specifications.

Report the quantities of reused or recycled materials either incorporated in the project or diverted
from landfills and any practice that minimizes the environmental impact on the project annually on
the Project Construction Reuse and Recycling Reporting Form. The Project Construction Reuse
and Recycling Reporting Form and a location tool for local recycling facilities are available at:
http://connect.ncdot.gov/resources/Environmental/Pages/North-Carolina-Recycling-
Locations.aspx.

Submit the Project Construction Reuse and Recycling Reporting Form by August 1 annually to
valuemanagementunit@ncdot.gov. For questions regarding the form or reporting, please contact
the State Value Management Engineer at 919-707-4810.

OUTSOURCING OUTSIDE THE USA

All work on consultant contracts, services contracts, and construction contracts shall be
performed in the United States of America. No work shall be outsourced outside of the United
States of America.

Outsourcing for the purpose of this provision is defined as the practice of subcontracting labor,
work, services, staffing, or personnel to entities located outside of the United States.

The North Carolina Secretary of Transportation shall approve exceptions to this provision in
writing.

PLAN, DETAIL AND QUANTITY ADJUSTMENTS

The Department reserves the right to make, at any time during the progress of the work, such
alterations in plans or the details of construction as may be found necessary or desirable by the
Engineer to complete the project.
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DOMESTIC STEEL AND IRON PRODUCTS (Buy America)

All steel and iron products which are permanently incorporated into this project shall be produced
in the United States except minimal amounts of foreign steel and iron products may be used
provided the combined project cost of the bid items involved does not exceed one-tenth of one
percent (0.1 percent) of the total amount bid for the entire project or $2,500.00, whichever is
greater. This minimal amount of foreign produced steel and iron products permitted for use by
this Special Provision is not applicable to fasteners. Domestically produced fasteners are required
for this project.

All steel and iron products furnished as "domestic products" shall be melted, cast, formed, shaped,
drawn, extruded, forged, fabricated, produced, or otherwise processed and manufactured in the
United States. Raw materials including pig iron and processed pelletized and reduced iron ore
used in manufacturing "domestic" steel products may be imported; however, all manufacturing
processes to produce the products, including coatings, must occur in the United States.

Before each steel or iron product is incorporated into this project or included for partial payment
on a monthly estimate, the Contractor shall furnish the Resident Engineer a notarized certification
certifying that the product conforms to the above requirements of this Special Provision. The
Resident Engineer will forward a copy of each certification to the Materials and Tests Unit.

Each purchase order issued by the Contractor or a subcontractor for steel and iron products to be
permanently incorporated into this project shall contain in bold print a statement advising the
supplier that all manufacturing processes to produce the steel or iron shall have occurred in the
United States. The Contractor and all affected subcontractors shall maintain a separate file for
steel products permanently incorporated into this project so that verification of the Contractor's
efforts to purchase "domestic” steel and iron products can readily be verified by an authorized
representative of the Department or the Federal Highway Administration.

LOCATING EXISTING UNDERGROUND UTILITIES

Revise the 2012 Standard Specifications as follows:
Page 1-43, Article 105-8, line 28, after the first sentence, add the following:
Identify excavation locations by means of pre-marking with white paint, flags, or stakes or

provide a specific written description of the location in the locate request.

UTILITY CONFLICTS

It shall be the responsibility of the Contractor to contact all affected utility owners and determine
the precise locations of all utilities prior to beginning construction. Utility owners shall be
contacted a minimum of 48 hours prior to the commencement of operations. Special care shall be
used in working around or near existing utilities, protecting them when necessary to provide
uninterrupted service. In the event that any utility service is interrupted, the Contractor shall
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notify the utility owner immediately and shall cooperate with the owner, or his representative, in
the restoration of service in the shortest time possible. Existing fire hydrants shall be kept
accessible to fire departments at all times.

The Contractor shall adhere to all applicable regulations and follow accepted safety procedures

when working in the vicinity of utilities in order to insure the safety of construction personnel and
the public.

IRAN DIVESTMENT ACT

As a result of the Iran Divestment Act of 2015 (Act), Article 6E, N.C. General Statute 8 147-
86.55, the State Treasurer published the Final Divestment List (List) which includes the Final
Divestment List-Iran, and the Parent and Subsidiary Guidance-lran. These lists identify
companies and persons engaged in investment activities in Iran and will be updated every 180
days. The List can be found at https://www.nctreasurer.com/inside-the-
department/OpenGovernment/Pages/Iran-Divestment-Act-Resources.aspx

By submitting the Offer, the Contractor certifies that, as of the date of this bid, it is not on the
then-current List created by the State Treasurer. The Contractor must notify the Department
immediately if, at any time before the award of the contract, it is added to the List.

As an ongoing obligation, the Contractor must notify the Department immediately if, at any time
during the contract term, it is added to the List. Consistent with § 147-86.59, the Contractor
shall not contract with any person to perform a part of the work if, at the time the subcontract is
signed, that person is on the then-current List.

During the term of the Contract, should the Department receive information that a person is in
violation of the Act as stated above, the Department will offer the person an opportunity to
respond and the Department will take action as appropriate and provided for by law, rule, or
contract.

GIFTS FROM VENDORS AND CONTRACTORS

By Executive Order 24, issued by Governor Perdue, and N.C. G.S.8 133-32, it is unlawful for any
vendor or contractor (i.e. architect, bidder, contractor, construction manager, design professional,
engineer, landlord, offer or, seller, subcontractor, supplier, or vendor), to make gifts or to give
favors to any State employee of the Governor’s Cabinet Agencies (i.e. Administration,
Commerce, Correction, Crime Control and Public Safety, Cultural Resources, Environment and
Natural Resources, Health and Human Services, Juvenile Justice and Delinquency Prevention,
Revenue, Transportation, and the Office of the Governor). This prohibition covers those vendors
and contractors who:

(1) have a contract with a governmental agency; or

(2) have performed under such a contract within the past year; or
(3) anticipate bidding on such a contract in the future.
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For additional information regarding the specific requirements and exemptions, vendors and
contractors are encouraged to review Executive Order 24 and G.S. § 133-32.

Executive Order 24 also encouraged and invited other State Agencies to implement the
requirements and prohibitions of the Executive Order to their agencies. Vendors and contractors
should contact other State Agencies to determine if those agencies have adopted Executive
Order 24.
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Special Provisions

NOTES TO CONTRACTOR

1. Refer to the Standard Specifications for Roads and Structures and Roadway Standard
Drawings dated January 2012 and any Special Provisions in contract for guidelines on
this project.

2. All work performed by the contractor shall be in compliance with the 2012 Standard
Specifications and Workmanship/Appearance done to the satisfaction of the Engineer.

3. All work items necessary to complete the work other than listed on the "Bid Proposal
Form" will be considered incidental in nature and no further compensation will be made.
Any work performed in an unsatisfactory manner could be basis for cancellation of the
contract.

STATE HIGHWAY ADMINISTRATOR TITLE CHANGE

Revise the 2012 Standard Specifications as follows:

Replace all references to “State Highway Administrator” with “Chief Engineer”.

PRECONSTRUCTION CONFERENCE

Following the award of a contract and prior to beginning work, the Contractor shall contact
Chris Brown, Deputy Division Traffic Engineer at (336) 667-9111, to arrange a Pre-
construction conference. The project superintendent is required to attend the Pre-construction
conference.

NOTIFICATION OF OPERATIONS

The Contractor or their appointed representative shall notify the Engineer one week in advance of
beginning work on any site included in this contract. If the Contractor leaves the job, he shall
provide a 48-hour notice prior to returning to the job. The Contractor shall give the Engineer
sufficient notice of all operations for any sampling or acceptance testing required.

The Contractor's operations are restricted to daylight hours. Work shall only be performed when
weather and visibility conditions allow safe operations.
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EMPLOYMENT

Revise the 2012 Standard Specifications as follows:

Page 1-20, Subarticle 102-15(0), delete and replace with the following:

(O)  Failure to restrict a former Department employee as prohibited by Article 108-5.

Page 1-65, Article 108-5 Character of Workmen, Methods, and Equipment, line 32, delete

all of line 32, the first sentence of the second paragraph and the first word of the second sentence
of the second paragraph.

HOURS OF WORK

The Contractor's operations are restricted to daylight hours. No work may be performed on
Saturdays, Sundays, and Official State Holidays unless approved by the Engineer. Work shall
only be performed when weather and visibility conditions allow safe operations. The Contractor
shall not close any lane or obstruct traffic in any way during the time restrictions shown in
Intermediate Contract Time and Liquidated Damages Provision contained on pages 6 and 7 of the
Contract Proposal.

CONTRACT BID QUANTITIES

The quantities shown in the itemized proposal for the project are considered to be approximate
only and are given as the basis for comparison of bids. The Department of Transportation may
increase or decrease the quantity of any item or portion of the work as may be deemed necessary
or expedient.

An increase or decrease in the quantity of any item will not be regarded as sufficient ground for an
increase or decrease in the unit prices, nor in the time allowed for the completion of the work,
except as provided for the contract.

Contractor's pricing shall be based on the estimated quantities per Division. These estimated
amounts are submitted to assist contractors in the bidding process. Estimated quantities are not
to be regarded as actual requirements. The State shall not be obligated to purchase any specific
quantity.

DRIVEWAYS AND PRIVATE PROPERTY

The Contractor shall maintain access to driveways for all residents and property owners
throughout the life of the contract. The Contractor shall not perform work for private citizens or
agencies in conjunction with this project or within the project limits of this contract.
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MATERIALS

Revise the 2012 Standard Specifications as follows:

Page 10-1, Article 1000-1, DESCRIPTION, lines 9-10, replace the last sentence of the first
paragraph with the following:

Type IL, IP, IS or IT blended cement may be used instead of Portland cement.
Page 10-1, Article 1000-1, DESCRIPTION, line 14, add the following:

If any change is made to the mix design, submit a new mix design (with the exception of an
approved pozzolan source change).

If any major change is made to the mix design, also submit new test results showing the mix
design conforms to the criteria. Define a major change to the mix design as:

@ A source change in coarse aggregate, fine aggregate or cement.
2 A pozzolan class or type change (e.g. Class F fly ash to Class C fly ash).

3 A quantitative change in coarse aggregate (applies to an increase or decrease greater than
5%), fine aggregate (applies to an increase or decrease greater than 5%), water (applies to
an increase only), cement (applies to a decrease only), or pozzolan (applies to an increase
or decrease greater than 5%).

Use materials which do not produce a mottled appearance through rusting or other staining of the
finished concrete surface.

Page 10-1, Article 1000-2, MATERIALS, line 16; Page 10-8, Subarticle 1000-7(A),
Materials, line 8; and Page 10-18, Article 1002-2, MATERIALS, line 9, add the following to
the table of item references:

Item Section
Type IL Blended Cement 1024-1

Page 10-1, Subarticle 1000-3(A), Composition and Design, lines 25-27, replace the second
paragraph with the following:

Fly ash may be substituted for cement in the mix design up to 30% at a rate of 1.0 Ib of fly ash to
each pound of cement replaced.

Page 10-2, Subarticle 1000-3(A), Composition and Design, lines 12-21, delete the third

paragraph through the sixth paragraph beginning with “If any change is made to the mix design,
submit...” through “...(applies to a decrease only).”
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Page 10-5, Table 1000-1, REQUIREMENTS FOR CONCRETE, replace with the following:

TABLE 1000-1
REQUIREMENTS FOR CONCRETE

Class of
Concrete

Units
AA
AA Slip
Form

Drilled Pier

A

Sand Light-
weight
Latex
Modified
Flowable
Fill
excavatable
Flowable
Fill

non-excavatable

Pavement

Precast

Prestress

Maximum Water-Cement Ratio

Es2
= @ A ) ir-
8 235  Air-Entrained Non Air
o © Entrained
c 5N Concrete
=5 = Concrete
= Rounded Angular Rounded Angular
Aggregate Aggre-gate Aggregate Aggre-gate
psi
4,500 0.381 0.426 - -
4,500 0.381 0.426 - -
4,500 - - 0.450 0.450
3,000 0.488 0.532 0.550 0.594
2,500 0.488 0.567 0.559 0.630
4,500 - 0.420 - -
3000 0400 0.400 - -
ay
i?so 6”;:;‘ as needed as needed as needed as needed
125 as needed as needed as needed as needed
4,500
design,
field
0.559 0.559 - -
650
flexural,
design only
Sité;'?aile as needed as needed
per See Table Tfiebele
contract 1078-1 ) .
1078-1

Consistency Max.

Slump
ke ke
] L 3
o &S
o Z Qo
> >
inch inch
3.5 -
15 -
5-7 dry
7-9 wet
3.5 4
15
machine-
placed
4
2.5
hand-
placed
4 -
6 -
Flow-
- able
Flow-
- able
1.5slip
form
3.0 hand
place
as
6 needed
8 -

Cement Content

. Non-

Vibrated Vibrated

Min. Max. Min. Max.
Ib/cy Ib/cy Ib/cy Ib/cy
639 715 - -
639 715 - -

- - 640 800
564 - 602 -
508 - 545 -
715 - - -
658 - - -

- - 40 100

as

- - 100 needed
526 - - -

as as as as

needed needed needed needed
564 a - -

needed

Page 10-6, Subarticle 1000-4(1), Use of Fly Ash, lines 36-2, replace the first paragraph with the

following:

Fly ash may be substituted for cement in the mix design up to 30% at a rate of 1.0 Ib of fly ash to
each pound of cement replaced. Use Table 1000-1 to determine the maximum allowable water-
cementitious material (cement + fly ash) ratio for the classes of concrete listed.

Page 10-7, Table 1000-3, MAXIMUM WATER-CEMENTITIOUS MATERIAL RATIO,
delete the table.

Page 10-7, Article 1000-5, HIGH EARLY STRENGTH PORTLAND CEMENT
CONCRETE, lines 30-31, delete the second sentence of the third paragraph.
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Page 10-19, Article 1002-3, SHOTCRETE FOR TEMPORARY SUPPORT OF
EXCAVATIONS, line 30, add the following at the end of Section 1002:

(H)

Handling and Storing Test Panels

Notify the Area Materials Engineer when preconstruction or production test panels are
made within 24 hours of shooting the panels. Field cure and protect test panels from
damage in accordance with ASTM C1140 until the Department transports panels to the
Materials and Tests Regional Laboratory for coring.
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Page 10-23, Table 1005-1, AGGREGATE GRADATION-COARSE AGGREGATE, replace

with the following:

TABLE 1005-1
AGGREGATE GRADATION - COARSE AGGREGATE

Percentage of Total by Weight Passing

mmmMM.# 2" H\W: 1" 3/4™ | 1/2" | 3/8™ #4 #8 #10  #16  #40  #200 Remarks
4 100 wmﬁ.u wa 0-15 - 0-5 - - - - - A Asphalt Plant Mix
467M 100 MWO - Wmo - 0-30 0-5 - - - - A Asphalt Plant Mix
5 - 100 %ﬁ.v N%nv 0-10 05 - - - - - A AST, Sediment Control Stone
95- 25. AST, Str. Concrete,
57 - 100 1 - - 0-10 0-5 - - - A Shoulder Drain,
00 60 Sediment Control Stone
57M - 100 Mwm.v - thm. - 0-10 0-5 - - - A AST, Concrete Pavement
90- 20-
6M - - 100 100 55 0-20 0-8 - - - - A AST
90- 20- AST, Str. Concrete,
67 - - 100 100 - 55 0-10 05 - i} . A Asphalt Plant Mix
98- 75- 20- Asphalt Plant Mix, AST,
78M ) ) ) 100 100 = 100 45 0-15 . . . A Str. Conc, Weep Hole Drains
35. Asphalt Plant Mix,
14M - - - - - 100 5-20 - 0-8 - A AST, Weep Hole Drains,
70 Str. Concrete
85- 10-
9 - - - - - 100 100 | 40 - 0-10 - A AST
) 75- 55- 35- 25- 14- 4- Aggregate Base Course,
ABC 100 o - 80 - 55 - 45 . 30 128 Aggregate Stabilization
ABC 75- 45- 20- 0- 0- . I
A_/\_v - 100 100 - 79 - 40 - 25 - - 128 Maintenance Stabilization
Light- 80- 5 0-
- - - - - - - - A
Em_mrﬂo 100 100 40 0-20 0-10 25 ST

A. See Subarticle 1005-4(A).
B. See Subarticle 1005-4(B).
C. For Lightweight Aggregate used in Structural Concrete, see Subarticle 1014-2(E)(6).
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Page 10-40, Tables 1018-1 and 1018-2, PIEDMONT, WESTERN AND COASTAL AREA
CRITERIA FOR ACCEPTANCE OF BORROW MATERIAL, under second column in both
tables, replace second row with the following:

Acceptable, but not to be used in the top 3 ft of embankment or backfill

Page 10-46, Article 1024-1, PORTLAND CEMENT, line 33, add the following as the ninth
paragraph:

Use Type IL blended cement that meets AASHTO M 240, except that the limestone content is
limited to between 5 and 12% by weight and the constituents shall be interground. Class F fly ash
can replace a portion of Type IL blended cement and shall be replaced as outlined in Subarticle
1000-4(1) for Portland cement. For mixes that contain cement with alkali content between 0.6%
and 1.0% and for mixes that contain a reactive aggregate documented by the Department, use a
pozzolan in the amount shown in Table 1024-1.

Page 10-46, Table 1024-1, POZZOLANS FOR USE IN PORTLAND CEMENT
CONCRETE, replace with the following:

TABLE 1024-1
POZZOLANS FOR USE IN PORTLAND CEMENT CONCRETE
Pozzolan Rate

20% - 30% by weight of required cement content
Class - Fly Ash with 1.0 Ib Class F fly ash per Ib of cement replaced
Ground Granulated Blast 35%-50% by weight of required cement content

Furnace Slag with 1.0 Ib slag per Ib of cement replaced
Microsilica 4%-8% by v'veigh't'of required cement content
with 1.0 Ib microsilica per Ib of cement replaced

Page 10-47, Subarticle 1024-3(B), Approved Sources, lines 16-18, replace the second sentence
of the second paragraph with the following:

Tests shall be performed by AASHTO’s designated National Transportation Product Evaluation
Program (NTPEP) laboratory for concrete admixture testing.

Page 10-65, Article 1050-1, GENERAL, line 41, replace the first sentence with the following:
All fencing material and accessories shall meet Section 106.

Page 10-73, Article 1056-1, DESCRIPTION, lines 7-8, delete the first sentence of the second
paragraph and replace with the following:

Use geotextile fabrics that are on the NCDOT Approved Products List.

Page 10-73, Article 1056-2, HANDLING AND STORING, line 17, replace “mechanically
stabilized earth (MSE) wall faces” with “temporary wall faces”.
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Page 10-73, Article 1056-4, GEOTEXTILES, line 33, add the following after the first sentence
in the second paragraph:

Geotextiles will be identified by the product name printed directly on the geotextile. When
geotextiles are not marked with a product name or marked with only a manufacturing plant
identification code, geotextiles will be identified by product labels attached to the geotextile
wrapping. When identification is based on labels instead of markings, unwrap geotextiles just
before use in the presence of the Engineer to confirm that the product labels on both ends of the
outside of the geotextile outer wrapping match the labels affixed to both ends of the inside of the
geotextile roll core. Partial geotextile roles without the product name printed on the geotextile or
product labels affixed to the geotextile roll core may not be used.
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Page 10-74, Table 1056-1, GEOTEXTILE REQUIREMENTS, replace with the following:

TABLE 1056-1
GEOTEXTILE REQUIREMENTS
Requirement

Property Type 1 Type 2 Type 3* Type 4 Type 5° I\;Ireisrfo
Typical Shoulder Under Temporary Soil Temporary d
Application Drains RipRap  Silt Fence Stabilization Walls
(',f/'lc[’)”?&atc';og) >50%  >50% @ <25% < 50% < 50% gigsl’\g
Grab Strength 100 IbS ASTM
(MD & CD) D4632
Tear Strength ~ Table 1°,  Table 1°, Table 1°, ASTM
(MD & CD) Class 3 Class 1 ) Class 3 ) D4533
Puncture ASTM
Strength ) D6241
2,400 Ib/ft®
Ultimate (unless
Tensile required ASTM
Strength i ) ) ) otherwise in  D4595
(MD & CD) the
contract)
Permittivity 0.20 secc  ASTM
b D4491
Apparent 'I;able 2 0 r ASTM
Opening Size 1.5A).t0 SO.A) Table 7° Table 5° 0.60 mm D4751
UV Stability in Situ Soil
. Passing No. 200 cG ASTM
(Retained 70%™ D4355
Strength)

Minimum roll width of 36" required.
Minimum roll width of 13 ft required.
MARYV per Article 1056-3.
AASHTO M 288.

US Sieve No. per AASHTO M 92.
Maximum average roll value.

After 500 hours of exposure.

GmMmooOw»

Page 10-74, Article 1056-5, GEOCOMPOSITES, lines 7-8, replace the first sentence with the
following:

Provide geocomposite drain strips with a width of at least 12" and Type 1 geotextiles attached to
drainage cores that meet Table 1056-2.
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Page 10-115, Subarticle 1074-7(B), Gray lron Castings, lines 10-11, replace the first two
sentences with the following:

Supply gray iron castings meeting all facets of AASHTO M 306 excluding proof load. Proof load
testing will only be required for new casting designs during the design process, and conformance
to M306 loading (40,000 Ibs.) will be required only when noted on the design documents.

Page 10-126, Table 1078-1, REQUIREMENTS FOR CONCRETE, replace with the
following:

TABLE 1078-1
REQUIREMENTS FOR CONCRETE

28 Day Design
Compressive

28 Day Design
Compressive

Property Strength Strength
6,000 psi or less greater thgn
’ 6,000 psi
Maximum Water/Cementitious Material Ratio 0.45 0.40
Maximum Slump without HRWR 3.5" 3.5"
Maximum Slump with HRWR 8" 8"
Air Content (upon discharge into forms) 5+ 2% 5+ 2%

Page 10-151, Article 1080-4, INSPECTION AND SAMPLING, lines 18-22, replace (B), (C)
and (D) with the following:

(B) At least 3 panels prepared as specified in 5.5.10 of AASHTO M 300, Bullet Hole
Immersion Test.

(C) At least 3 panels of 4"x6"x1/4" for the Elcometer Adhesion Pull Off Test, ASTM D4541.

(D) A certified test report from an approved independent testing laboratory for the Salt Fog
Resistance Test, Cyclic Weathering Resistance Test, and Bullet Hole Immersion Test as
specified in AASHTO M 300.

(E) A certified test report from an approved independent testing laboratory that the product
has been tested for slip coefficient and meets AASHTO M253, Class B.

Page 10-161, Subarticle 1081-1(A), Classifications, lines 29-33, delete first 3 sentences of the
description for Type 2 and replace with the following:

Type 2 - A low-modulus, general-purpose adhesive used in epoxy mortar repairs. It may be used to patch
spalled, cracked or broken concrete where vibration, shock or expansion and contraction are expected.

Page 10-162, Subarticle 1081-1(A), Classifications, lines 4-7, delete the second and third
sentences of the description for Type 3A. Lines 16-22, delete Types 6A, 6B and 6C.
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Page 10-162, Subarticle 1081-1(B), Requirements, lines 26-30, replace the second paragraph
with the following:

For epoxy resin systems used for embedding dowel bars, threaded rods, rebar, anchor bolts and
other fixtures in hardened concrete, the manufacturer shall submit test results showing that the
bonding system will obtain 125% of the specified required yield strength of the fixture. Furnish
certification that, for the particular bolt grade, diameter and embedment depth required, the
anchor system will not fail by adhesive failure and that there is no movement of the anchor bolt.
For certification and anchorage, use 3,000 psi as the minimum Portland cement concrete
compressive strength used in this test. Use adhesives that meet Section 1081.

List the properties of the adhesive on the container and include density, minimum and maximum
temperature application, setting time, shelf life, pot life, shear strength and compressive strength.
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Page 10-163, Table 1081-1, PROPERTIES OF MIXED EPOXY RESIN SYSTEMS, replace

with the following:

TABLE 1081-1
PROPERTIES OF MIXED EPOXY RESIN SYSTEMS

Property Typel Type 2 Type 3 Type Type Type Type 5
3A 4A 4B
Viscosity-Poises at 77°F = 2°F Gel 10-30 25-75 Gel 40-150 40-150 1-6
Spindle No. - 3 4 -- 4 4 2
Speed (RPM) - 20 20 -- 10 10 50
Pot Life (Minutes) 20-50 30-60 20-50 5-50 40-80 40-80 20-60

Minimum Tensile Strength at 1,500 2,000 4,000 4,000 1,500 1,500 4,000
7 days (psi)

Tensile Elongation at 7 days (%) =~ 30 min. 30 min. 2-5 2-5 5-15 5-15 2-5

Min. Compressive Strength of 3,000 4,000- 6,000- 6,000 3,000 3,000 6,000

2". mortar cubes at 24 hours (Neat) (Neat)
Min. Compressive Strength of 5,000 - - - - 5,000 -
2" mortar cubes at 7 days (Neat)
Maximum Water Absorption (%) 15 1.0 1.0 15 1.0 1.0 1.0

Min. Bond Strength Slant Shear 1,500 1,500 2,000 2,000 1,500 1,500 1,500
Test at 14 days (psi)

through the Value Management Unit with the following information for each type and brand
34

Manufacturers choosing to supply material for Department jobs must submit an application
name:

Page 10-164, Subarticle 1081-1(E), Prequalification, lines 31-33, replace the second sentence

of the first paragraph with the following:
(3) Type of the material in accordance with Articles 1081-1 and 1081-4,

Page 10-164, Subarticle 1081-1(E)(3), line 37, replace with the following:



Page 10-165, Subarticle 1081-1(E)(6), line 1, in the first sentence of the first paragraph replace
“AASHTO M 237” with “the specifications”.

Page 10-165, Subarticle 1081-1(E), Prequalification, line 9-10, delete the second sentence of
the last paragraph.

Page 10-165, Subarticle 1081-1(F), Acceptance, line 14, in the first sentence of the first
paragraph replace “Type 1”7 with “Type 3”.

Page 10-169, Subarticle 1081-3(G), Anchor Bolt Adhesives, delete this subarticle.

Page 10-170, Article 1081-3, HOT BITUMEN, line 9, add the following at the end of Section
1081:

1081-4 EPOXY RESIN ADHESIVE FOR BONDING TRAFFIC MARKINGS
(A)General

This section covers epoxy resin adhesive for bonding traffic markers to pavement surfaces.

(B) Classification
The types of epoxies and their uses are as shown below:

Type | — Rapid Setting, High Viscosity, Epoxy Adhesive. This type of adhesive provides rapid
adherence to traffic markers to the surface of pavement.

Type Il — Standard Setting, High Viscosity, Epoxy Adhesive. This type of adhesive is
recommended for adherence of traffic markers to pavement surfaces when rapid set is not
required.

Type 11l — Rapid Setting, Low Viscosity, Water Resistant, Epoxy Adhesive. This type of rapid
setting adhesive, due to its low viscosity, is appropriate only for use with embedded traffic
markers.

Type 1V — Standard Set Epoxy for Blade Deflecting-Type Plowable Markers.
(C)Requirements

Epoxies shall conform to the requirements set forth in AASHTO M 237.

(D) Prequalification

Refer to Subarticle 1081-1(E).

(E) Acceptance

Refer to Subarticle 1081-1(F).

Page 10-173, Article 1084-2, STEEL SHEET PILES, lines 37-38, replace first paragraph with
the following:

Steel sheet piles detailed for permanent applications shall be hot rolled and meet ASTM A572 or
ASTM A690 unless otherwise required by the plans. Steel sheet piles shall be coated as required
by the plans. Galvanized sheet piles shall be coated in accordance with Section 1076. Metallized
sheet piles shall be metallized in accordance to the Project Special Provision “Thermal Sprayed
Coatings (Metallization)” with an 8 mil, 99.9% aluminum alloy coating and a 0.5 mil seal coating.
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Any portion of the metallized sheet piling encased in concrete shall receive a barrier coat. The
barrier coat shall be an approved waterborne coating with a low-viscosity which readily absorbs
into the pores of the aluminum thermal sprayed coating. The waterborne coating shall be applied
at a spreading rate that results in a theoretical 1.5 mil dry film thickness. The manufacturer shall
issue a letter of certification that the resin chemistry of the waterborne coating is compatible with
the 99.9% aluminum thermal sprayed alloy and suitable for tidal water applications.

Page 10-174, Subarticle 1086-1(B)(1), Epoxy, lines 18-24, replace with the following:
The epoxy shall meet Article 1081-4.

The 2 types of epoxy adhesive which may be used are Type I, Rapid Setting, and Type II,
Standard Setting. Use Type Il when the pavement temperature is above 60°F or per the
manufacturer’s recommendations whichever is more stringent. Use Type I when the pavement
temperature 1s between 50°F and 60°F or per the manufacturer’s recommendations whichever is
more stringent. Epoxy adhesive Type I, Cold Set, may be used to attach temporary pavement
markers to the pavement surface when the pavement temperature is between 32°F and 50°F or
per the manufacturer’s recommendations whichever is more stringent.

Page 10-175, Subarticle 1086-2(E), Epoxy Adhesives, line 27, replace “Section 1081 with
“Article 1081-4”.

Page 10-177, Subarticle 1086-3(E), Epoxy Adhesives, line 22, replace “Section 1081 with
“Article 1081-4”.

Page 10-179, Subarticle 1087-4(A), Composition, lines 39-41, replace the third paragraph with
the following:

All intermixed and drop-on glass beads shall not contain more than 75 ppm arsenic or 200 ppm
lead.

Page 10-180, Subarticle 1087-4(B), Physical Characteristics, line 8, replace the second
paragraph with the following:

All intermixed and drop-on glass beads shall comply with NCGS § 136-30.2
and 23 USC 8§ 109(r).

Page 10-181, Subarticle 1087-7(A), Intermixed and Drop-on Glass Beads, line 24, add the
following after the first paragraph:

Use X-ray Fluorescence for the normal sampling procedure for intermixed and drop-on beads,
without crushing, to check for any levels of arsenic and lead. If any arsenic or lead is detected,
the sample shall be crushed and repeat the test using X-ray Fluorescence. If the X-ray
Fluorescence test shows more than a LOD of 5 ppm, test the beads using United States
Environmental Protection Agency Method 6010B, 6010C or 3052 for no more than 75 ppm
arsenic or 200 ppm lead.

36



TEMPORARY TRAFFIC CONTROL (TTC)

Maintain traffic in accordance with Divisions 10, 11 and 12 of the 2012 Standard Specifications
and the following provisions:

Install Work Zone Advance Warning Signs in accordance with the detail drawing provided in
these plans prior to beginning any other work. Use a lane closure or slow moving operation to
complete the work, as necessary, unless otherwise indicated. Refer to Standard Drawing No.
1101.02, 1101.11, 1110.01, 1110.02, 1130.01 1135.01 and 1180.01 of the 2012 Roadway
Standard Drawings. Use a moving operation only if the minimum speed maintained at all times is
3 mph with no stops that narrow or close a lane of travel. If the moving operation is progressing
slower than 3 mph at any time, install a lane closure. Maintain the existing traffic pattern at all
times, except in the immediate work zone where lane closures are allowed as determined by the
Engineer.

Refer to attached details and Standard Drawing No. 1101.02, 1101.03, 1101.04, 1101.05,
1101.11, 1110.01, 1110.02, 1115.01, 1130.01, 1135.01, 1145.01, 1150.01, 1165.01, and 1180.01
of the 2012 Roadway Standard Drawings when closing a lane of travel in a stationary work zone
such as pavement patching resurfacing, or pavement marking removal. Properly ballasted cones
and skinny drums may be used instead of drums. However, drums are required for the upstream
taper portion of lane closures in all applications. The stationary work zone shall be a maximum of
1 mile in length at any given time on 2 Lane, 2 Way facilities unless otherwise approved by the
Engineer. A pilot vehicle operation may be used in conjunction with flaggers and the appropriate
pilot vehicle warning signing as directed by the Engineer. During periods of construction
inactivity, return the traffic pattern to the existing alignment and remove or cover any work zone
signs. When covering work zone signs, use an opaque material that prevents reading of the sign
at night by a driver using high beam headlights. Use material, which does not damage the sign
sheeting. Replace any obliterated markings as required by other sections of the 2012 Standard
Specifications and the Engineer.

When personnel and/or equipment are working on the shoulder adjacent to and within 5 feet of an
open travel lane, close the nearest open travel lane using Standard Drawing No. 1101.02 of the
2012 Roadway Standard Drawings. When personnel and/or equipment are working within a lane
of travel of an undivided facility, close the lane according to the traffic control plans, 2012
Roadway Standard Drawings or as directed by the Engineer. Conduct the work so that all
personnel and/or equipment remain within the closed travel lane. Do not work simultaneously, on
both sides of an open travel way, within the same location, on a two-lane, two-way road. Perform
work only when weather and visibility conditions allow safe operations as directed by the
Engineer.

When utilizing a slow-moving operation for such items as pavement marking and marker
placement, as a minimum the slow moving operation caravan shall consist of the vehicles and
devices shown on the Moving Operation Caravan Details according to Roadway Standard
Drawing No. 1101.02, sheet 11 of the 2012 Roadway Standard Drawings. Traffic cones may be
used when necessary to provide additional protection of wet pavement markings. Ballast all
traffic cones so they will not be blown over by traffic.
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TRAFFIC OPERATIONS:
1) Drop-Off Requirements and Time Limitations:

Do not exceed a difference of 2 inches in elevation between open lanes of traffic for nominal lifts
of 1.5 inches

During a resurfacing only operation, bring all newly resurfaced lanes to the same elevation within
72 hours for nominal lifts of 1.5 inches or less of asphalt course and by the end of each work day
for nominal lifts of greater than 1.5 inches of asphalt course

Backfill at a 6:1 slope up to the edge and elevation of existing pavement in areas adjacent to
an open travel lane that has an edge of pavement drop-off as follows:

(A)  Drop-off that exceeds 2 inches on roadways with posted speed limits of 45 mph
or greater.
(B)  Drop-off that exceeds 3 inches on roadways with posted speed limits less than 45 mph.

For drop-offs that exceed the above requirements, backfill the unacceptable drop-off with suitable
compacted material, as approved by the Engineer. The material, equipment and labor associated
with this operation will be at no expense to the Department. This work is not considered part of
shoulder reconstruction.

2) Project Requirements:

Failure to comply with the following requirements will result in a suspension of all other
operations:

1. Before working on ANY MAP, the Contractor shall submit a written construction sequence
for traffic control and construction lighting for ALL MAPS to the Engineer at the first
pre-construction meeting and the sequence must be approved before closing a lane of
traffic. The Contractor and Engineer will coordinate with the Traffic Management Unit at
919-773-2800 or Traffic Services for additional traffic control guidance, as necessary.

2. Obtain written approval of the Engineer before working in more than one location or setting
up additional lane closures. The maximum length of any one lane closure is 1 mile unless
otherwise directed by the Engineer.

3. Contractor shall mill and pave lanes in an order such that water shall not accumulate.

4. Traffic Control for the milling and/or paving of ramps is to be done according to Standard
Drawing Number 1101.02, Sheets 9 & 10 unless otherwise approved to be closed by the
Engineer. If approved, Contractor will provide plans and devices for the detour at no
additional cost to the department.

5. If lane closure restrictions apply, see Special Provision, “Intermediate Contract Times and
Liquidated Damages”.
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6. If milled areas are not paved back within 72 hours, the Contractor is to furnish and install the
following portable signs to warn drivers of the conditions. These are to include, but not
limited to “Rough Road” (W8-8), “Uneven Lanes” (W8-11), and “Grooved Pavement”
(W8-15) w/ Motorcycle Plague mounted below. These are to be dual indicated on Multi-
Lane Roadways with speed limits 45 mph and greater where lateral clearance can be
obtained within the median areas. These portable signs are incidental to the other items of
work included in the temporary traffic control (Lump Sum) pay item.

3) Work Zone Signing:
Description

Install advance/general warning work zone signs according to the Detail Drawing provided in
these plans prior to beginning of work. Install and maintain signing in accordance with the
attached drawings and Divisions 11 and 12 of the 2012 Standard Specifications.

(A) Installation

All stationary Advance/General warning work zone signs require notification to existing Utility
owners per Article 105-8 of the 2012 Standard Specifications and Special Provision SP1 G115
within 3 to 12 full working days prior to installation.

Install all Advance/General warning work zone signs before beginning work on a particular map.
If signs are installed more than seven (7) calendar days prior to the beginning of work on a
particular map, cover the signs until the work begins. Install each work zone Advance/General
warning sign separately and not on the same post or stand with any other sign except where an
advisory speed plate or directional arrow is used.

All stationary signing is to be installed as shown on the detail drawing(s) unless otherwise directed
by the Engineer. All sign locations to be verified by the Engineer prior to installation. Once the
signs have been installed and accepted, any sign relocations requested by the Department will be
compensated in accordance with Article 104-7. Any additional signs other than the ones shown in
the drawing will be compensated in accordance with Article 104-7.

No stationary -Y- Line advance warning signage is required unless there’s more than 1,000 feet of
resurfacing along the —Y- line. Whenever work proceeds through an intersection, portable signs
shall be used for traffic control. There will be no direct compensation for any portable signing.

If there is a period of construction inactivity longer than 14 calendar days, remove or cover
advance/general warning work zone signs. Uncover advance/general warning work zone signs no
more than 7 calendar days before work resumes. All other operations may be suspended upon
failure to comply with the above requirements. Such suspended operations would not be resumed
until the above requirements are fulfilled.
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(B) Sign Removal

All stationary work zone signs shall be removed once the project is substantially complete. The
project is substantially complete when the resurfacing operations are completed and the shoulders
are brought up to the same elevation as the proposed pavement and when pavement markings are
installed. The pavement marking doesn’t have to be the final marking material to be considered
substantially complete. Any remaining punch list items are to be completed with portable work
zone signing. There will be no compensation for any portable signing. Sign removal is a condition
of final project acceptance.

(C) Lane Closure Work Zone Signs

Install any required lane closure signing needed during the life of the project in accordance with
the Standard Drawing No. 1101.02, 1101.11 and 1110.02 of the 2012 Roadway Standard
Drawings. Any required portable signs for lane closures are compensated in the contract pay item
for Temporary Traffic Control.

4) Measurement and Payment:

Temporary traffic control work, including, but not limited to installation and removal of stationary
and portable signs, cones, drums, skinny drums, flaggers, AFAD’s, changeable message boards,
truck mounted attenuators, flashing arrow panels, and pilot vehicles will be considered incidental
to the various other bid items in the contract. No direct payment will be made for work covered
by this section.

ELECTRICAL CODES AND INSPECTION

All Contractor-supplied electrical materials and all electrical work performed on the project shall
meet the latest requirements of the National Electric Code, the National Electrical Safety Code,
the 2012 North Carolina Department of Transportation Standard Specifications for Roads and
Structures, and all applicable local ordinances. The Contractor shall comply with the Traffic
Signal Plans, all prior referenced specifications, and all applicable local ordinances and regulations
prior to beginning and during all stages of electrical work. The Contractor shall obtain all permits
and licenses required by state and local governmental agencies having jurisdiction over the same.
The Contractor shall install meter bases and service disconnects as required by the local utility
company and shall obtain inspection. There shall be no separate payment for providing
electrical service or inspection, as this is considered incidental to the work being performed.

When required by the local ordinances and governmental agencies, the Contractor, upon
completion of the work, shall have all systems inspected and approved in writing by the
authorized governmental electrical inspector for the area and furnish written certification of the
authorized inspector’s approval to the NCDOT Engineer. Inspection by the authorized
governmental electrical inspector shall neither eliminate nor take the place of inspections by
Division of Highways Personnel.
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OBSERVATION PERIOD

The Contractor shall warrant the Contractor-supplied traffic signal materials, equipment, and all
workmanship for a 30-day observation period.

CONTRACTOR-FURNISHED MATERIAL

The Contractor shall furnish, store, deliver, and install all materials necessary to successfully
install a new traffic signal and upgrade traffic signal including meter service and concrete for base-
mounted cabinet unless otherwise specified in these Special Provisions. All material and
equipment furnished by the Contractor shall be new unless otherwise required by the Traffic
Signal Plans or approved by the Engineer.

Furnish the Engineer with three copies of a materials list of the proposed materials for use on the
project. Include three copies of the catalog cuts for all materials with the materials list. 1dentify
by a reproducible means on the catalog cuts the proposed materials with the line code number.
Material list shall contain the material description, brand name, manufacturer’s address and phone
number, stock number, size, identifying trademark or symbol, and other appropriate ratings to
sufficiently identify the material.

41



SIGNALS AND INTELLIGENT TRANSPORTATION SYSTEMS
Project Special Provisions
(Version 12.5)

1. 2012 Standard Specifications for Roads & Structures

The 2012 Standard Specifications are revised as follows:
1.1. Polymer Concrete (PC) Junction Boxes (1091-5(B))

Page 10-202, revise paragraph starting on line 9 to read “Provide polymer concrete (PC) boxes
which have bolted covers and open bottoms. Provide vertical extensions of 6" to 12" as required
by project special provisions.”

Page 10-202, revise sentence beginning on line 14 to read “Other thermoplastic materials may be
used for components which are not normally exposed to sunlight.”

1.2. Submittal Requirements (1098-1(B))
Page 10-208, replace paragraph on line 34 with the following:

Submit for approval catalog cuts and/or shop drawings for materials proposed for use on the
project. Allow 40 days for review of each submittal. Do not fabricate or order material until
receipt of Engineer’s approval.

Submit 4 copies of each catalog cut and/or drawing and show for each component the material
description, brand name, stock-number, size, rating, manufacturing specification and the intended
use (identified by labeling all components with the corresponding contract line item number).
Present the submittals neatly arranged in the same order as the contract bid items. Electronic
submittals of catalog cuts and drawings may be accepted in lieu of hard copies.

One hard copy and an electronic (PDF) copy of reviewed submittals will be returned to the
Engineer from the ITS and Signals Unit.

1.3. Controllers with Cabinets — Material (1751-2)

Page 17-37, Section 1751-2 Material
Add the following paragraph:

When the plans or specifications require a Type 2070L controller, contractor may provide a Type
2070E controller. Unless otherwise allowed by the Engineer, provide controllers of only one type.

2. SIGNAL HEADS
2.1. MATERIALS

A. General:

Fabricate vehicle signal head housings and end caps from die-cast aluminum. Fabricate 12-
inch and 16-inch pedestrian signal head housings and end caps from die-cast aluminum. Fabricate
9-inch pedestrian signal head housings, end caps, and visors from virgin polycarbonate material.
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Provide visor mounting screws, door latches, and hinge pins fabricated from stainless steel.
Provide interior screws, fasteners, and metal parts fabricated from stainless steel.

Fabricate tunnel and traditional visors from sheet aluminum.

Paint all surfaces inside and outside of signal housings and doors. Paint outside surfaces of
tunnel and traditional visors, wire outlet bodies, wire entrance fitting brackets and end caps when
supplied as components of messenger cable mounting assemblies, pole and pedestal mounting
assemblies, and pedestrian pushbutton housings. Have electrostatically-applied, fused-polyester
paint in highway yellow (Federal Standard 595C, Color Chip Number 13538) a minimum of 2.5
to 3.5 mils thick. Do not apply paint to the latching hardware, rigid vehicle signal head mounting
brackets for mast-arm attachments, messenger cable hanger components or balance adjuster
components.

Have the interior surfaces of tunnel and traditional visors painted an alkyd urea black synthetic
baking enamel with a minimum gloss reflectance and meeting the requirements of MIL-E-10169,
“Enamel Heat Resisting, Instrument Black.”

Where required, provide polycarbonate signal heads and visors that comply with the
provisions pertaining to the aluminum signal heads listed on the QPL with the following
exceptions:

Fabricate signal head housings, end caps, and visors from virgin polycarbonate material.
Provide UV stabilized polycarbonate plastic with a minimum thickness of 0.1 + 0.01 inches
that is highway yellow (Federal Standard 595C, Color Chip 13538). Ensure the color is
incorporated into the plastic material before molding the signal head housings and end caps.
Ensure the plastic formulation provides the following physical properties in the assembly (tests
may be performed on separately molded specimens):

Test Required Method

Specific Gravity 1.17 minimum ASTM D 792
Flammability Self-extinguishing | ASTM D 635
Tensile Strength, yield, PSI 8500 minimum ASTM D 638
Izod impact strength, ft-Ib/in [notched, 1/8 inch] 12 minimum ASTM D 256

For pole mounting, provide side of pole mounting assemblies with framework and all other
hardware necessary to make complete, watertight connections of the signal heads to the poles and
pedestals. Fabricate the mounting assemblies and frames from aluminum with all necessary
hardware, screws, washers, etc. to be stainless steel. Provide mounting fittings that match the
positive locking device on the signal head with the serrations integrally cast into the brackets.
Provide upper and lower pole plates that have a 1 ¥-inch vertical conduit entrance hubs with the
hubs capped on the lower plate and 1 ¥-inch horizontal hubs. Ensure that the assemblies provide
rigid attachments to poles and pedestals so as to allow no twisting or swaying of the signal heads.
Ensure that all raceways are free of sharp edges and protrusions, and can accommodate a
minimum of ten Number 14 AWG conductors.

For pedestal mounting, provide a post-top slipfitter mounting assembly that matches the
positive locking device on the signal head with serrations integrally cast into the slipfitter. Provide
stainless steel hardware, screws, washers, etc. Provide a minimum of six 3/8 X 3/4-inch long
square head bolts for attachment to pedestal. Provide a center post for multi-way slipfitters.
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For light emitting diode (LED) traffic signal modules, provide the following requirements for
inclusion on the Department’s Qualified Products List for traffic signal equipment.

1. Sample submittal,

2. Third-party independent laboratory testing results for each submitted module with evidence
of testing and conformance with all of the Design Qualification Testing specified in section
6.4 of each of the following Institute of Transportation Engineers (ITE) specifications:

e Vehicle Traffic Control Signal Heads — Light Emitting Diode (LED) Circular Signal
Supplement

e Vehicle Traffic Control Signal Heads — Light Emitting Diode (LED) Vehicle Arrow
Traffic Signal Supplement

e Pedestrian Traffic Control Signal Indications —Light Emitting Diode (LED) Signal
Modules.

(Note: The Department currently recognizes two approved independent testing
laboratories. They are Intertek ETL Semko and Light Metrics, Incorporated with Garwood
Laboratories. Independent laboratory tests from other laboratories may be considered as
part of the QPL submittal at the discretion of the Department,

3. Evidence of conformance with the requirements of these specifications,
4. A manufacturer’s warranty statement in accordance with the required warranty, and

5. Submittal of manufacturer’s design and production documentation for the model, including
but not limited to, electrical schematics, electronic component values, proprietary part
numbers, bill of materials, and production electrical and photometric test parameters.

6. Evidence of approval of the product to bear the Intertek ETL Verified product label for
LED traffic signal modules.

In addition to meeting the performance requirements for the minimum period of 60 months,
provide a written warranty against defects in materials and workmanship for the modules for a
period of 60 months after installation of the modules. During the warranty period, the
manufacturer must provide new replacement modules within 45 days of receipt of modules that
have failed at no cost to the State. Repaired or refurbished modules may not be used to fulfill the
manufacturer’s warranty obligations. Provide manufacturer’s warranty documentation to the
Department during evaluation of product for inclusion on Qualified Products List (QPL).

B. Vehicle Signal Heads:

Comply with the ITE standard “Vehicle Traffic Control Signal Heads”. Provide housings with
provisions for attaching backplates.

Provide visors that are 8 inches in length for 8-inch vehicle signal head sections. Provide
visors that are 10 inches in length for 12-inch vehicle signal heads.

Provide a termination block with one empty terminal for field wiring for each indication plus
one empty terminal for the neutral conductor. Have all signal sections wired to the termination
block. Provide barriers between the terminals that have terminal screws with a minimum Number
8 thread size and that will accommodate and secure spade lugs sized for a Number 10 terminal
screw.
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Mount termination blocks in the yellow signal head sections on all in-line vehicle signal heads.
Mount the termination block in the red section on five-section vehicle signal heads.

Furnish vehicle signal head interconnecting brackets. Provide one-piece aluminum brackets
less than 4.5 inches in height and with no threaded pipe connections. Provide hand holes on the
bottom of the brackets to aid in installing wires to the signal heads. Lower brackets that carry no
wires and are used only for connecting the bottom signal sections together may be flat in
construction.

For messenger cable mounting, provide messenger cable hangers, wire outlet bodies, balance
adjusters, bottom caps, wire entrance fitting brackets, and all other hardware necessary to make
complete, watertight connections of the vehicle signal heads to the messenger cable. Fabricate
messenger cable hanger components, wire outlet bodies and balance adjuster components from
stainless steel or malleable iron galvanized in accordance with ASTM A153 (Class A) or ASTM
A123. Provide serrated rings made of aluminum. Provide messenger cable hangers with U-bolt
clamps. Fabricate washers, screws, hex-head bolts and associated nuts, clevis pins, cotter pins, U-
bolt clamps and nuts from stainless steel.

For mast-arm mounting, provide rigid vehicle signal head mounting brackets and all other
hardware necessary to make complete, watertight connections of the vehicle signal heads to the
mast arms and to provide a means for vertically adjusting the vehicle signal heads to proper
alignment. Fabricate the mounting assemblies from aluminum, and provide serrated rings made of
aluminum. Provide stainless steel cable attachment assemblies to secure the brackets to the mast
arms. Ensure all fastening hardware and fasteners are fabricated from stainless steel.

Provide LED vehicular traffic signal modules (hereafter referred to as modules) that consist of
an assembly that uses LEDs as the light source in lieu of an incandescent lamp for use in traffic
signal sections. Use LEDs that are aluminum indium gallium phosphorus (AlinGaP) technology
for red and yellow indications and indium gallium nitride (InGaN) for green indications. Install the
ultra bright type LEDs that are rated for 100,000 hours of continuous operation from -40°F to
+165°F. Design modules to have a minimum useful life of 60 months and to meet all parameters
of this specification during this period of useful life.

For the modules, provide spade terminals crimped to the lead wires and sized for a #10 screw
connection to the existing terminal block in a standard signal head. Do not provide other types of
crimped terminals with a spade adapter.

Ensure the power supply is integral to the module assembly. On the back of the module,
permanently mark the date of manufacture (month & year) or some other method of identifying
date of manufacture.

Tint the red, yellow and green lenses to correspond with the wavelength (chromaticity) of the
LED. Transparent tinting films are unacceptable. Provide a lens that is integral to the unit with a
smooth outer surface.

1. LED Circular Signal Modules:

Provide modules in the following configurations: 12-inch circular sections, and 8-inch circular
sections. All makes and models of LED modules purchased for use on the State Highway System
shall appear on the current NCDOT Traffic Signal Qualified Products List (QPL).

Provide the manufacturer’s model number and the product number (assigned by the
Department) for each module that appears on the 2012 or most recent Qualified Products List. In
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addition, provide manufacturer’s certification in accordance with Article 106-3 of the Standard
Specifications, that each module meets or exceeds the ITE “Vehicle Traffic Control Signal Heads
— Light Emitting Diode (LED) Circular Signal Supplement” dated June 27, 2005 (hereafter
referred to as VTCSH Circular Supplement) and other requirements stated in this specification.

Provide modules that meet the following requirements when tested under the procedures
outlined in the VTCSH Circular Supplement:

Module Type Max. Wattage at 165° F Nominal Wattage at 77° F
12-inch red circular 17 11
8-inch red circular 13 8
12-inch green circular 15 15
8-inch green circular 12 12

For yellow circular signal modules, provide modules tested under the procedures outlined in
the VTCSH Circular Supplement to insure power required at 77° F is 22 Watts or less for the 12-

inch circular module and 13 Watts or less for the 8-inch circular module.

Note: Use a wattmeter having an accuracy of £1% to measure the nominal wattage and
maximum wattage of a circular traffic signal module. Power may also be derived from voltage,
current and power factor measurements.

2.0 LED Arrow Signal Modules

Provide 12-inch omnidirectional arrow signal modules. All makes and models of LED
modules purchased for use on the State Highway System shall appear on the current NCDOT
Traffic Signal Qualified Products List (QPL).

Provide the manufacturer’s model number and the product number (assigned by the
Department) for each module that appears on the 2012 or most recent Qualified Products List. In
addition, provide manufacturer’s certification in accordance with Article 106-3 of the Standard
Specifications, that each module meets or exceeds the requirements for 12-inch omnidirectional
modules specified in the ITE “Vehicle Traffic Control Signal Heads — Light Emitting Diode
(LED) Vehicle Arrow Traffic Signal Supplement” dated July 1, 2007 (hereafter referred to as
VTCSH Arrow Supplement) and other requirements stated in this specification.

Provide modules that meet the following requirements when tested under the procedures
outlined in the VTCSH Arrow Supplement:

Module Type Max. Wattage at 165° F Nominal Wattage at 77° F
12-inch red arrow 12 9
12-inch green arrow 11 11

For yellow arrow signal modules, provide modules tested under the procedures outlined in the
VTCSH Arrow Supplement to insure power required at 77° F is 12 Watts or less.

Note: Use a wattmeter having an accuracy of £1% to measure the nominal wattage and
maximum wattage of an arrow traffic signal module. Power may also be derived from voltage,
current and power factor measurements.
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3. LED U-Turn Arrow Signal Modules:

Provide modules in the following configurations: 12-inch left u-turn arrow signal modules and
12-inch right u-turn arrow signal modules.

Modules are not required to be listed on the ITS and Signals Qualified Products List. Provide
manufacturer’s certification in accordance with Article 106-3 of the Standard Specifications, that
each module meets or exceeds the ITE “Vehicle Traffic Control Signal Heads — Light Emitting
Diode (LED) Circular Signal Supplement” dated June 27, 2005 (hereafter referred to as VTCSH

Circular Supplement) and other requirements stated in this specification.

Provide modules that have minimum maintained luminous intensity values that are not less
than 16% of the values calculated using the method described in section 4.1 of the VTCSH

Circular Supplement.

Provide modules that meet the following requirements when tested under the procedures
outlined in the VTCSH Circular Supplement:

Module Type Max. Wattage at 165° F Nominal Wattage at 77° F
12-inch red u-turn arrow 17 11
12-inch green u-turn arrow 15 15

For yellow u-turn arrow signal modules, provide modules tested under the procedures
outlined in the VTCSH Circular Supplement to ensure power required at 77° F is 22 Watts or

less.

Note: Use a wattmeter having an accuracy of £1% to measure the nominal wattage and
maximum wattage of a circular traffic signal module. Power may also be derived from voltage,
current and power factor measurements.

C. Signal Cable:

Furnish 16-4 and 16-7 signal cable that complies with IMSA specification 20-1 except provide
the following conductor insulation colors:

e For 16-4 cable: white, yellow, red, and green

e For 16-7 cable: white, yellow, red, green, yellow with black stripe tracer, red with black
stripe tracer, and green with black stripe tracer. Apply continuous stripe tracer on

conductor insulation with a longitudinal or spiral pattern.

Provide a ripcord to allow the cable jacket to be opened without using a cutter. IMSA
specification 19-1 will not be acceptable. Provide a cable jacket labeled with the IMSA
specification number and provide conductors constructed of stranded copper.

3. MICROWAVE VEHICLE DETECTOR - SINGLE ZONE

3.1. DESCRIPTION

Furnish and install a microwave vehicle detection unit and manufacturer recommended cables
and hardware in accordance with the plans and specifications.

3.2. MATERIALS

Furnish material, equipment, and hardware under this section that is pre-approved on the ITS

and Signals QPL.
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Provide a detector for either side-fire or forward-fire configuration. Ensure the detector will
detect vehicle in sunny, cloudy, rainy, snowy, and foggy weather conditions with self-tuning to
auto-adjust in changing environmental conditions. Ensure the detector can operate from the
voltage supplied by a NEMA and Type-170 traffic signal cabinet. Ensure the detector can
provide detection calls to the traffic signal controller within a NEMA and Type-170 cabinet.
Ensure the detector will put out a constant call in the event of a component failure or loss of
power. Ensure the detector has an operating temperature range of -20 to 150 degrees F. Ensure
a water resistant housing for the detector.

For advance pulse detection, ensure the detector senses vehicles in motion at a range of 200
feet with an operating frequency of 10.525 GHz +/- 25MHz.

For stop bar presence detection, ensure the detector outputs a constant call while a vehicle is
in the detection zone. Ensure the presence detection unit can cover a detection zone as shown on
the plans and has an effective range of at least 75 feet from the detector unit to the aim point on
the road surface.

For units without an integrated card rack interface, provide Form C output relay contacts
rated a minimum of 3A, 24VDC.

If a laptop is used to adjust detector settings, ensure that software is licensed for use by the
Department and by any other agency responsible for maintaining or operating the microwave
detection system. Provide the Department with a license to duplicate and distribute the software
as necessary for design and maintenance support.

3.3. CONSTRUCTION METHODS

Install the microwave vehicle detector in accordance with the manufacturer’s
recommendations.

Monitor and maintain the detector unit during construction to ensure microwave vehicle
detector is functioning properly and aimed for the detection zone shown in the plans. Refer to
Subarticle 1700-3 (D) Maintenance and Repair of Materials of the Standard Specifications for
failure to maintain the microwave detection system.

3.4, MEASUREMENT AND PAYMENT
Actual number of microwave vehicle detector units furnished, installed, and accepted.

No measurement will be made of cables or hardware, as these will be considered incidental to
furnishing and installing microwave vehicle detectors.

Payment will be made under:

Microwave Vehicle Detector — Single Zone..............oooiiiiiiiiiii Each

4. MICROWAVE VEHICLE DETECTION SYSTEM - MULTIPLE DETECTION ZONES
4.1. DESCRIPTION

Design, furnish and install a microwave vehicle detection system with the manufacturer
recommended cables and hardware in accordance to the plans and specifications. Ensure the
detection system provides multiple detection zones.
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4.2. MATERIALS

Provide design drawings showing design details and microwave sensor locations for review
and acceptance before installation. Provide mounting height and location requirements for
microwave sensor units on the design based on a site survey. Design microwave vehicle detection
system with all necessary hardware. Indicate all necessary poles, spans, mast arms, luminaire
arms, cables, microwave sensor mounting assemblies and hardware to achieve the required
detection zones where Department owned poles are not adequate to locate the microwave sensor
units. Do not design for the installation of poles in medians.

Obtain the Engineer’s approval before furnishing microwave vehicle detection system. The
contractor is responsible for the final design of microwave vehicle detection system. Review and
acceptance of the designs by the Department does not relieve the contractor from the
responsibility to provide fully functional systems and to ensure that the required detection zones
can be provided. With the exception of contractor-furnished poles, mast arms, and luminaire
arms, furnish material, equipment, and hardware under this section that is pre-approved on the
ITS and Signals QPL. Submit and obtain Engineer’s approval of shop drawings for any poles,
mast arms, and luminaire arms provided by the contractor prior to ordering from manufacturer.

Provide a detector for either side-fire or forward-fire configuration. Ensure the detector will
detect vehicles in sunny, cloudy, rainy, snowy, and foggy weather conditions. Ensure the detector
can operate from the voltage supplied by a NEMA TS-1/TS-2 or Type 332 or 336 traffic signal
cabinet. Ensure the detector can provide detection calls to the traffic signal controller within a
NEMA TS-1/TS-2 or Type 332 or 336 cabinet. Ensure the detection system provides a constant
call in the event of a component failure or loss of power. Ensure the detector has an operating
temperature range of -30 to 165 degrees F and operates within the frequency range of 10 to 25
GHz. Ensure the detector is provided with a water-tight housing offering NEMA 4X protection
and operates properly in up to 95% relative humidity, non-condensing.

Provide each detector unit to allow the placement of at least 8 detection zones with a
minimum of 8 detection channel outputs. When the microwave vehicle detection system requires
an integrated card rack interface(s), provide only enough interface cards to implement the vehicle
detection shown on the signal plans. Provide a means acceptable to the Engineer to configure
traffic lanes and detection zones. Provide each channel output with a programmable means to
delay the output call upon activation of a detection zone that is adjustable in one second
increments (maximum) over the range of 0 to 25 seconds. Provide each channel output with a
programmable means to extend the output call that is adjustable in one second increments
(maximum) over the range of 0 to 25 seconds. Ensure both delay and extend timing can be set for
the same channel output.

For advance detection system, ensure the detector senses vehicles in motion at a range of 50
to 400 feet from the detector unit for forward-fire configuration and a range of 50 to 200 feet
from the detector unit for side-fire configuration with an accuracy of 95% for both configurations.
Ensure the advance detection system provides each channel output call of at least 100 ms in
duration.

For stop bar presence detection system, ensure the detector outputs a constant call while a
vehicle is in the detection zone and removes the call after all vehicles exit the detection zone.
Ensure the presence detector unit can cover a detection zone as shown on the plans and has an
effective range of 10 to 120 feet from the detector unit.
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For units without an integrated card rack interface, provide Form C output relay contacts
rated a minimum of 3A, 24VDC.

If a laptop is used to adjust detector settings, ensure that software is licensed for use by the
Department and by any other agency responsible for maintaining or operating the microwave
detection system. Provide the Department with a license to duplicate and distribute the software
as necessary for design and maintenance support.

After initial detector configuration and installation, ensure routine adjustments or calibration
are not needed to maintain acceptable performance.

4.3. CONSTRUCTION METHODS

Install the microwave vehicle detection system in accordance with the manufacturer’s
recommendations.

Monitor and maintain each detector unit during construction to ensure microwave vehicle
detection system is functioning properly and aimed for the detection zone shown in the plans.
Refer to Subarticle 1700-3 (D) Maintenance and Repair of Materials of the Standard
Specifications for failure to maintain the microwave detection system.

44, MEASUREMENT AND PAYMENT

Actual number of microwave vehicle detection systems — multiple zones furnished, installed,
and accepted.

No measurement will be made of cables or hardware, as these will be considered incidental to
furnishing and installing microwave vehicle detection systems.

Payment will be made under:

Microwave Vehicle Detector — Single ZONne. ... Each

5. CONTROLLERS WITH CABINETS
5.1. MATERIALS - TYPE 2070L CONTROLLERS

Conform to CALTRANS Transportation Electrical Equipment Specifications (TEES) (dated
August 16, 2002, plus Errata 1 dated October 27, 2003 and Errata 2 dated June 08, 2004) except
as required herein.

Furnish Model 2070L controllers. Ensure that removal of the CPU module from the controller
will place the intersection into flash.

The Department will provide software at the beginning of the burning-in period. Contractor
shall give 5 working days notice before needing software. Program software provided by the
Department.

Provide model 2070L controllers with the latest version of OS9 operating software and device
drivers, composed of the unit chassis and at a minimum the following modules and assemblies:

e MODEL 2070 1B, CPU Module, Single Board
e MODEL 2070-2A, Field 1/0 Module (FI/O)
e Note: Configure the Field 1/0 Module to disable both the External WDT
Shunt/Toggle Switch and SP3 (SP3 active indicator is “off”)
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e MODEL 2070-3B, Front Panel Module (FP), Display B (8x40)
e MODEL 2070-4A, Power Supply Module, 10 AMP
e MODEL 2070-7A, Async Serial Com Module (9-pin RS-232)

Furnish one additional MODEL 2070-7A, Async Serial Com Module (9-pin RS-232) for all
master controller locations.

For each master location and central control center, furnish a U.S. Robotics V.92 or approved
equivalent auto-dial/auto-answer external modem to accomplish the interface to the Department-
furnished microcomputers. Include all necessary hardware to ensure telecommunications.

5.2. MATERIALS - GENERAL CABINETS
Provide a moisture resistant coating on all circuit boards.

Provide one 20 mm diameter radial lead UL-recognized metal oxide varistor (MOV) between
each load switch field terminal and equipment ground. Electrical performance is outlined below.

D.

PROPERTIES OF MOV SURGE PROTECTOR
Maximum Continuous Applied Voltage at 150 VAC (RMS)
185° F 200 VDC
Maximum Peak 8x20pus Current at 185° F 6500 A
Maximum Energy Rating at 185° F 80J
Voltage Range 1 mA DC Test at 77° F 212-268 V
;/I;X.FCIamping Voltage 8x20us, 100A at 395 \/
Typical Capacitance (1 MHz) at 77° F 1600 pF

E.

Provide a power line surge protector that is a two-stage device that will allow connection of
the radio frequency interference filter between the stages of the device. Ensure that a maximum
continuous current is at least 10A at 120V. Ensure that the device can withstand a minimum of 20
peak surge current occurrences at 20,000A for an 8x20 microsecond waveform. Provide a
maximum clamp voltage of 395V at 20,000A with a nominal series inductance of 200uh. Ensure
that the voltage does not exceed 395V. Provide devices that comply with the following:
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Frequency (Hz) Minimum Insertion Loss
(dB)

60 0
10,000 30
50,000 55
100,000 50
500,000 50
2,000,000 60
5,000,000 40
10,000,000 20
20,000,000 25

5.3. MATERIALS - TYPE 170E CABINETS
A. Type 170 E Cabinets General:

Conform to the city of Los Angeles’ Specification No. 54-053-08, Traffic Signal Cabinet
Assembly Specification (dated July 2008), except as required herein.

Furnish model 336S pole mounted cabinets configured for 8 vehicle phases, 4 pedestrian
phases, and 6 overlaps. Do not reassign load switches to accommodate overlaps unless shown on
electrical details. Provide 336S pole mounted cabinets that are 46” high with 40 high internal
rack assemblies.

Furnish model 332 base mounted cabinets configured for 8 vehicle phases, 4 pedestrian
phases, and 6 overlaps. When overlaps are required, provide auxiliary output files for the
overlaps. Do not reassign load switches to accommodate overlaps unless shown on electrical
details.

Provide model 200 load switches, model 222 loop detector sensors, model 252 AC isolators,
and model 242 DC isolators according to the electrical details. As a minimum, provide one (1)
model 2018 conflict monitor, one (1) model 206L power supply unit, two (2) model 204 flashers,
one (1) DC isolator (located in slot 114), and four (4) model 430 flash transfer relays (provide
seven (7) model 430 flash transfer relays if auxiliary output file is installed) with each cabinet.

B. Type 170 E Cabinet Electrical Requirements:

Provide a cabinet assembly designed to ensure that upon leaving any cabinet switch or conflict
monitor initiated flashing operation, the controller starts up in the programmed start up phases
and start up interval.

Furnish two sets of non-fading cabinet wiring diagrams and schematics in a paper envelope or
container and placed in the cabinet drawer.

All AC+ power is subject to radio frequency signal suppression.

Provide surge suppression in the cabinet for each type of cabinet device. Provide surge
protection for the full capacity of the cabinet input file. Provide surge suppression devices that
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operate properly over a temperature range of -40° F to +185° F. Ensure the surge suppression
devices provide both common and differential modes of protection.

Provide a pluggable power line surge protector that is installed on the back of the PDA
(power distribution assembly) chassis to filter and absorb power line noise and switching
transients. Ensure the device incorporates LEDs for failure indication and provides a dry relay
contact closure for the purpose of remote sensing. Ensure the device meets the following
specifications:

Peak Surge Current (Single pulse, 8x20us)........ 20,000A

Occurrences (8x20us waveform).................... 10 minimum @ 20,000A
Maximum Clamp Voltage ............................ 395VAC

Operating Current.............cooevviiiiiiieenneennnnn.. 15 amps

Response Time.........ccovvvviiiiiiiiiiiiiiann, < 5 nanoseconds

Provide a loop surge suppressor for each set of loop terminals in the cabinet. Ensure the
device meets the following specifications:

Peak Surge Current (6 times, 8x20us)

(Differential Mode).............ccooveiiiinnnn.nn. 400A

(Common Mode).........oovvviviiiiiiiinnnnnns 1,000A
Occurrences (8x20us waveform).................... 500 min @ 200A
Maximum Clamp Voltage

(Differential Mode @400A)..................... 35V

(Common Mode @1,000A)............ccevennnn. 35V
Response Time........ccovvviiiiiiiiiiiiiiiiennnn, < 5 nanoseconds
Maximum Capacitance.............cceeevveineennnnn.. 35 pF

Provide a data communications surge suppressor for each communications line entering or
leaving the cabinet. Ensure the device meets the following specifications:

Peak Surge Current (Single pulse, 8x20us)........ 10,000A

Occurrences (8x20us waveform).................... 100 min @ 2,000A

Maximum Clamp Voltage ............................ Rated for equipment protected
Response Time.............ooeviiiiiiiiiiiiiiean, < 1 nanosecond

Maximum Capacitance.............co.eeevuennennenn. 1,500 pF
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Maximum Series Resistance............ccoeevunn.... 15Q

Provide a DC signal surge suppressor for each DC input channel in the cabinet. Ensure the
device meets the following specifications:

Peak Surge Current (Single pulse, 8x20us)........ 10,000A

Occurrences (8x20us waveform).................... 100 @ 2,000A
Maximum Clamp Voltage ............................ 30V
Response Time.........covvvviiiiiiiiiiiiiiennnn, < 1 nanosecond

Provide a 120 VAC signal surge suppressor for each AC+ interconnect signal input. Ensure
the device meets the following specifications:

Peak Surge Current (Single pulse, 8x20us)........ 20,000A

Maximum Clamp Voltage ........................... 350VAC

Response Time.........ccovvvviiiiiiiiiiiiiiann, <200 nanoseconds
Discharge Voltage...............oooeviiiiiiinann.n. <200 Volts @ 1,000A
Insulation Resistance................cooevvieinininn.. >100 MQ

Provide conductors for surge protection wiring that are of sufficient size (ampacity) to
withstand maximum overcurrents which could occur before protective device thresholds are
attained and current flow is interrupted.

If additional surge protected power outlets are needed to accommodate fiber transceivers,
modems, etc., install a UL listed, industrial, heavy-duty type power outlet strip with a minimum
rating of 15 A/ 125 VAC, 60 Hz. Provide a strip that has a minimum of 3 grounded outlets.
Ensure the power outlet strip plugs into one of the controller unit receptacles located on the rear
of the PDA. Ensure power outlet strip is mounted securely; provide strain relief if necessary.

Provide a door switch in the front and a door switch in the rear of the cabinet that will provide
the controller unit with a Door Ajar alarm when either the front or the rear door is open. Ensure
the door switches apply DC ground to the Input File when either the front door or the rear door is
open.
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FRONT REAR

DOOR AJAR DOOR AJAR
J11-W on 332 J11-W on 332
(19-5P on 3365) (19-5P on 336S5)
DS1 Ds2
DCN DCN
NOTE: PUSH NOTE: PUSH
BUTTON N/C BUTTON N/C

Furnish a fluorescent fixture in the rear across the top of the cabinet and another fluorescent
fixture in the front across the top of the cabinet at a minimum. Ensure that the fixtures provide
sufficient light to illuminate all terminals, labels, switches, and devices in the cabinet. Conveniently
locate the fixtures so as not to interfere with a technician’s ability to perform work on any devices
or terminals in the cabinet. Provide a protective diffuser to cover exposed bulbs. Install 16 watt T-
4 lamps in the fluorescent fixtures. Provide a door switch to provide power to each fixture when
the respective door is open. Wire the fluorescent fixtures to the 15 amp ECB (equipment circuit
breaker).

FUSE 1.04 FRONT LIGHT
D3

FLUDRSESCENT LAMP
NOTE: PUSH BUTTON N/C

NEUTRAL BUS
FUSE 1.04A REAR L IGHT
0s4
FLUDRSESCENT LAMP
NOTE: PUSH BUTTON N/C
E0CB T0

ER1
GF [ DUPLEX

15 4
h NEUTRAL BUS

EQUIPMENT DUPLEX

EQ CB LINE LOAD
= )
a o
T1-10 = =
_]_ U LINE LOAD

<NELITRAL BUS

Furnish a police panel with a police panel door. For model 336S cabinets, mount the police
panel on the rear door. Ensure that the police panel door permits access to the police panel when
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the main door is closed. Ensure that no rainwater can enter the cabinet even with the police panel
door open. Provide a police panel door hinged on the right side as viewed from the front. Provide
a police panel door lock that is keyed to a standard police/fire call box key. In addition to the
requirements of LA Specification No. 54-053-08, provide the police panel with a toggle switch
connected to switch the intersection operation between normal stop-and-go operation (AUTO)
and manual operation (MANUAL). Ensure that manual control can be implemented using inputs
and software such that the controller provides full programmed clearance times for the yellow
clearance and red clearance for each phase while under manual control.

Provide a 1/4-inch locking phone jack in the police panel for a hand control to manually
control the intersection. Provide sufficient room in the police panel for storage of a hand control
and cord.

Ensure the 336S cabinet Input File is wired as follows:

336S Cabinet
Port-Bit/C-1 Pin Assignment

Slot # 1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13 | 14

C-1

59 | 60 | 61 | 62 | 63 | 64 | 65 | 66 | 75 | 76 | 77 | 78 | 79 | 80
(Spares)

Port 3211|3413 |31|12|33|14|25|55|56|51]|52]6-7
C-1 56 | 39 | 58 | 41 | 55 | 40 | 57 | 42 | 51 | /1 | 72 | 67 | 68 | 81

Port 2-1115|23|1-7 22|16 |24 |18|26 |57 |58|53]|54]|6-8
C-1 47 | 43 | 49 | 45 | 48 | 44 | 50 | 46 | 52 | 73 | 74 | 69 | 70 | 82

For model 332 base mounted cabinets, ensure terminals J14-E and J14-K are wired together
on the rear of the Input File. Connect TB9-12 (J14 Common) on the Input Panel to T1-2 (AC-)
on the rear of the PDA.

Provide detector test switches mounted at the top of the cabinet rack or other convenient
location which may be used to place a call on each of eight phases based on the chart below.
Provide three positions for each switch: On (place call), Off (normal detector operation), and
Momentary On (place momentary call and return to normal detector operation after switch is
released). Ensure that the switches are located such that the technician can read the controller
display and observe the intersection.

Connect detector test switches for cabinets as follows:
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336S Cabinet 332 Cabinet
Detector Call Switches | Terminals| Detector Call Switches | Terminals
Phase 1 11-F Phase 1 11-W
Phase 2 12-F Phase 2 14-W
Phase 3 13-F Phase 3 15-W
Phase 4 14-F Phase 4 18-W
Phase 5 I5-F Phase 5 J1-W
Phase 6 16-F Phase 6 J4-W
Phase 7 I7-F Phase 7 J5-W
Phase 8 18-F Phase 8 J8-W

Provide the PCB 28/56 connector for the conflict monitor unit (CMU) with 28 independent
contacts per side, dual-sided with 0.156 inch contact centers. Provide the PCB 28/56 connector
contacts with solder eyelet terminations. Ensure all connections to the PCB 28/56 connector are
soldered to the solder eyelet terminations.

Ensure that all cabinets have the CMU connector wired according to the 332 cabinet
connector pin assignments (include all wires for auxiliary output file connection). Wire pins 13,
16, R, and U of the CMU connector to a separate 4 pin plug, P1, as shown below. Provide a
second plug, P2, which will mate with P1 and is wired to the auxiliary output file as shown below.
Provide an additional plug, P3, which will mate with P1 and is wired to the pedestrian yellow
circuits as shown below. When no auxiliary output file is installed in the cabinet, provide wires
for the green and yellow inputs for channels 11, 12, 17, and 18, the red inputs for channels 17 and
18, and the wires for the P2 plug. Terminate the two-foot wires with ring type lugs, insulated,
and bundled for optional use.

P1 P2 P3
PIN |FUNCTION| CONNTO ||FUNCTION| CONN TO [|[FUNCTION| CONN TO
1 CH-9G CMU-13 OLA-GRN Al23 2P-YEL 114
2 CH-9Y CMU-16 OLA-YEL Al22 4P-YEL 105
3 CH-10G CMU-R OLB-GRN Al26 6P-YEL 120
4 CH-10Y CMU-U OLB-YEL Al25 8P-YEL 111

Do not provide the P20 terminal assembly (red monitor board) or red interface ribbon cable as
specified in LA Specification No. 54-053-08.

Provide a P20 connector that mates with and is compatible with the red interface connector
mounted on the front of the conflict monitor. Ensure that the P20 connector and the red interface
connector on the conflict monitor are center polarized to ensure proper connection. Ensure that
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removal of the P20 connector will cause the conflict monitor to recognize a latching fault
condition and place the cabinet into flashing operation.

Wire the P20 connector to the output file and auxiliary output file using 22 AWG stranded
wires. Ensure the length of these wires is a minimum of 42 inches in length. Provide a durable
braided sleeve around the wires to organize and protect the wires.

Wire the P20 connector to the traffic signal red displays to provide inputs to the conflict
monitor as shown below. Ensure the pedestrian Don’t Walk circuits are wired to channels 13
through 16 of the P20 connector. When no auxiliary output file is installed in the cabinet, provide
wires for channels 9 through 12 reds. Provide a wire for special function 1. Terminate the
unused wires with ring type lugs, insulated, and bundled for optional use.

P20 Connector

PIN FUNCTION CONNTO PIN FUNCTION CONNTO
1 Channel 15 Red 119 2 Channel 16 Red 110
3 Channel 14 Red 104 4 Chassis GND 01-9
5 Channel 13 Red 113 6 N/C
7 Channel 12 Red AUX 101 8 | Spec Function 1
9 Channel 10 Red AUX 124 10 |Channel 11 Red AUX 114
11 Channel 9 Red AUX 121 12 Channel 8 Red 107
13 Channel 7 Red 122 14 Channel 6 Red 134
15 Channel 5 Red 131 16 Channel 4 Red 101
17 Channel 3 Red 116 18 Channel 2 Red 128
19 Channel 1 Red 125 20 Red Enable 01-14

Ensure the controller unit outputs to the auxiliary output file are pre-wired to the C5
connector. When no auxiliary output file is installed in the cabinet, connect the C5 connector to a

storage socket located on the Input Panel or on the rear of the PDA.

Do not wire pin 12 of the load switch sockets.

In addition to the requirements of LA Specification No. 54-053-08, ensure relay K1 on the
Power Distribution Assembly (PDA) is a four pole relay and K2 on the PDA is a two pole relay.

Provide a two pole, ganged circuit breaker for the flash bus circuit. Ensure the flash bus
circuit breaker is an inverse time circuit breaker rated for 10 amps at 120 VAC with a minimum of
10,000 RMS symmetrical amperes short circuit current rating. Do not provide the auxiliary
switch feature on the flash bus circuit breaker. Ensure the ganged flash bus circuit breaker is
certified by the circuit breaker manufacturer to provide gang tripping operation.
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FCB1 and FCB2 are
part of Q 2 pole.
qanged 10 amp
circuit brecker.

Ensure auxiliary output files are wired as follows:

F. AUXILIARY OUTPUT FILE
G. TERMINAL BLOCK TA ASSIGNMENTS
H. POSITIO | 1. FUNCTION
N
J 1 K. Flasher Unit #1, Circuit 1/FTR1 (OLA, OLB)/FTR3
(OLE)
L. 2 M. Flasher Unit #1, Circuit 2/FTR2 (OLC, OLD)/FTR3
(OLF)
N. 3 O. Flash Transfer Relay Coils
P. 4 Q. AC-
R. 5 Power Circuit 5
S. 6 Power Circuit 5
T. 7 Equipment Ground Bus
U. 8 NC

Provide four spare load resistors mounted in each cabinet.
as shown in the table below. Wire one side of each load resistor to AC-. Connect the other side

Ensure each load resistor is rated

of each resistor to a separate terminal on a four (4) position terminal block. Mount the load
resistors and terminal block either inside the back of Output File No. 1 or on the upper area of the

Service Panel.
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ACCEPTABLE LOAD RESISTOR
VALUES

VALUE (ohms) WATTAGE
15K-19K 25W (min)
2.0K - 3.0K 10W (min)

Provide Model 200 load switches, Model 204 flashers, Model 242 DC isolators, Model 252
AC isolators, and Model 206L power supply units that conform to CALTRANS’ “Transportation
Electrical Equipment Specifications” dated March 12, 2009 with Erratum 1.

C. Type 170 E Cabinet Physical Requirements:

Do not mold, cast, or scribe the name “City of Los Angeles” on the outside of the cabinet
door as specified in LA Specification No. 54-053-08. Do not provide a Communications
Terminal Panel as specified in LA Specification No. 54-053-08. Do not provide terminal block
TBB on the Service Panel. Do not provide Cabinet Verification Test Program software or
associated test jigs as specified in LA Specification No. 54-053-08.

Furnish unpainted, natural, aluminum cabinet shells. Ensure that all non-aluminum hardware
on the cabinet is stainless steel or a Department approved non-corrosive alternate.

Ensure the lifting eyes, gasket channels, police panel, and all supports welded to the enclosure
and doors are fabricated from 0.125 inch minimum thickness aluminum sheet and meet the same
standards as the cabinet and doors.

Provide front and rear doors with latching handles that allow padlocking in the closed
position. Furnish 0.75 inch minimum diameter stainless steel handles with a minimum 0.5 inch
shank. Place the padlocking attachment at 4.0 inches from the handle shank center to clear the
lock and key. Provide an additional 4.0 inches minimum gripping length.

Provide Corbin #2 locks on the front and rear doors. Provide one (1) Corbin #2 and one (1)
police master key with each cabinet. Ensure main door locks allow removal of keys in the locked
position only.

Provide a surge protection panel with 16 loop surge protection devices and designed to allow
sufficient free space for wire connection/disconnection and surge protection device replacement.
For model 332 cabinets, provide an additional 20 loop surge protection devices. Provide an
additional two AC+ interconnect surge devices to protect one slot and eight DC surge protection
devices to protect four slots. Provide no protection devices on slot 114.

For pole mounted cabinets, mount surge protection devices for the AC+ interconnect inputs,
inductive loop detector inputs, and low voltage DC inputs on a swing down panel assembly
fabricated from sturdy aluminum. Attach the swing down panel to the bottom rear cabinet rack
assembly using thumb screws. Ensure the swing down panel allows for easy removal of the input
file without removing the surge protection panel assembly or its parts. Have the surge protection
devices mounted horizontally on the panel and soldered to the feed through terminals of four 14
position terminal blocks with #8 screws mounted on the other side. Ensure the top row of
terminals is connected to the upper slots and the bottom row of terminals is connected to the
bottom slots. Provide a 15 position copper equipment ground bus attached to the field terminal
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side (outside) of the swing down panel for termination of loop lead-in shield grounds. Ensure that
a Number 4 AWG green wire connects the surge protection panel assembly ground bus to the
main cabinet equipment ground.
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For base mounted cabinets, mount surge protection panels on the left side of the cabinet as
viewed from the rear. Attach each panel to the cabinet rack assembly using bolts and make it
easily removable. Mount the surge protection devices in vertical rows on each panel and connect
the devices to one side of 12 position, double row terminal blocks with #8 screws. For each surge
protection panel, terminate all grounds from the surge protection devices on a copper equipment
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ground bus attached to the surge protection panel. Wire the terminals to the rear of a standard
input file using spade lugs for input file protection.

Provide permanent labels that indicate the slot and the pins connected to each terminal that
may be viewed from the rear cabinet door. Label and orient terminals so that each pair of inputs is
next to each other. Indicate on the labeling the input file (1 or J), the slot number (1-14) and the
terminal pins of the input slots (either D & E for upper or J & K for lower).

Provide a minimum 14 x 16 inch pull out, hinged top shelf located immediately below
controller mounting section of the cabinet. Ensure the shelf is designed to fully expose the table
surface outside the controller at a height approximately even with the bottom of the controller.
Ensure the shelf has a storage bin interior which is a minimum of 1 inch deep and approximately
the same dimensions as the shelf. Provide an access to the storage area by lifting the hinged top of
the shelf. Fabricate the shelf and slide from aluminum or stainless steel and ensure the assembly
can support the 2070L controller plus 15 pounds of additional weight. Ensure shelf has a locking
mechanism to secure it in the fully extended position and does not inhibit the removal of the
2070L controller or removal of cards inside the controller when fully extended. Provide a locking
mechanism that is easily released when the shelf is to be returned to its non-use position directly
under the controller.

D. Model 2018 Enhanced Conflict Monitor:

Furnish Model 2018 Enhanced Conflict Monitors that provide monitoring of 18 channels.
Ensure each channel consists of a green, yellow, and red field signal input. Ensure that the
conflict monitor meets or exceeds CALTRANS’ Transportation Electrical Equipment
Specifications dated March 12, 2009, with Erratum 1 (hereafter referred to as CALTRANS’ 2009
TEES) for a model 210 monitor unit and other requirements stated in this specification.

Ensure the conflict monitor is provided with an 18 channel conflict programming card. Pin
EE and Pin T of the conflict programming card shall be connected together. Pin 16 of the conflict
programming card shall be floating. Ensure that the absence of the conflict programming card
will cause the conflict monitor to trigger (enter into fault mode), and remain in the triggered state
until the programming card is properly inserted and the conflict monitor is reset.

Provide a conflict monitor that incorporates LED indicators into the front panel to
dynamically display the status of the monitor under normal conditions and to provide a
comprehensive review of field inputs with monitor status under fault conditions. Ensure that the
monitor indicates the channels that were active during a conflict condition and the channels that
experienced a failure for all other per channel fault conditions detected. Ensure that these
indications and the status of each channel are retained until the Conflict Monitor is reset. Furnish
LED indicators for the following:

e AC Power (Green LED indicator)

e VDC Failed (Red LED indicator)

e WDT Error (Red LED indicator)

e Conflict (Red LED indicator)

¢ Red Fail (Red LED indicator)

e Dual Indication (Red LED indicator)
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e Yellow/Clearance Failure (Red LED indicator)
e PCA/PC Ajar (Red LED indicator)
e Monitor Fail/Diagnostic Failure (Red LED indicator)

e 54 Channel Status Indicators (1 Red, 1 Yellow, and 1 Green LED indicator for each of the
18 channels)

Provide a switch to set the Red Fail fault timing. Ensure that when the switch is in the ON
position the Red Fail fault timing value is set to 1350 +/- 150 ms (2018 mode). Ensure that when
the switch is in the OFF position the Red Fail fault timing value is set to 850 +/- 150 ms (210
mode).

Provide a switch to set the Watchdog fault timing. Ensure that when the switch is in the ON
position the Watchdog fault timing value is set to 1.0 +/- 0.1 s (2018 mode). Ensure that when
the switch is in the OFF position the Watchdog fault timing value is set to 1.5 +/- 0.1 s (210
mode).

Provide a jumper or switch to set the AC line brown-out levels. Ensure that when the jumper
is present or the switch is in the ON position the AC line dropout voltage threshold is 98 +/- 2
Vrms, the AC line restore voltage threshold is 103 +/- 2 VVrms, and the AC line brown-out timing
value is set to 400 +/- 50ms (2018 mode). Ensure that when the jumper is not present or the
switch is in the OFF position the AC line dropout voltage threshold is 92 +/- 2 VVrms, the AC line
restore voltage threshold is 98 +/- 2 VVrms, and the AC line brown-out timing value is set to 80 +/-
17 ms (210 mode).

Provide a jumper or switch that will enable and disable the Watchdog Latch function. Ensure
that when the jumper is not present or the switch is in the OFF position the Watchdog Latch
function is disabled. In this mode of operation, a Watchdog fault will be reset following a power
loss, brownout, or power interruption. Ensure that when the jumper is present or the switch is in
the ON position the Watchdog Latch function is enabled. In this mode of operation, a Watchdog
fault will be retained until a Reset command is issued.

Provide a jumper that will reverse the active polarity for pin #EE (output relay common).
Ensure that when the jumper is not present pin #EE (output relay common) will be considered
‘Active’ at a voltage greater than 70 Vrms and ‘Not Active’ at a voltage less than 50 Vrms
(Caltrans mode). Ensure that when the jumper is present pin #EE (output relay common) will be
considered ‘Active’ at a voltage less than 50 Vrms and ‘Not Active’ at a voltage greater than 70
Vrms (Failsafe mode).

In addition to the connectors required by CALTRANS’ 2009 TEES, provide the conflict
monitor with a red interface connector mounted on the front of the monitor. Ensure the
connector is a 20 pin, right angle, center polarized, male connector with latching clip locks and
polarizing keys. Ensure the right angle solder tails are designed for a 0.062” thick printed circuit
board. Keying of the connector shall be between pins 3 and 5, and between 17 and 19. Ensure
the connector has two rows of pins with the odd numbered pins on one row and the even pins on
the other row. Ensure the connector pin row spacing is 0.10” and pitch is 0.10”. Ensure the
mating length of the connector pins is 0.24”. Ensure the pins are finished with gold plating 30n”
thick.
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Ensure the red interface connector pins on the monitor have the following functions:

Pin # Function Pin # Function

1 Channel 15 Red 2 Channel 16 Red

3 Channel 14 Red 4 Chassis Ground

5 Channel 13 Red 6 Special Function 2
7 Channel 12 Red 8 Special Function 1
9 Channel 10 Red 10 Channel 11 Red
11 Channel 9 Red 12 Channel 8 Red

13 Channel 7 Red 14 Channel 6 Red

15 Channel 5 Red 16 Channel 4 Red

17 Channel 3 Red 18 Channel 2 Red

19 Channel 1 Red 20 Red Enable
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Ensure that removal of the P20 cable connector will cause the conflict monitor to recognize a
latching fault condition and place the cabinet into flashing operation.

Provide Special Function 1 and Special Function 2 inputs to the unit which shall disable only
Red Fail Monitoring when either input is sensed active. A Special Function input shall be sensed
active when the input voltage exceeds 70 Vrms with a minimum duration of 550 ms. A Special
Function input shall be sensed not active when the input voltage is less than 50 Vrms or the
duration is less than 250 ms. A Special Function input is undefined by these specifications and may
or may not be sensed active when the input voltage is between 50 Vrms and 70 VVrms or the
duration is between 250 ms and 550 ms.

Ensure the conflict monitor recognizes field signal inputs for each channel that meet the
following requirements:

e consider a Red input greater than 70 Vrms and with a duration of at least 500 ms as an
“on” condition;

e consider a Red input less than 50 Vrms or with a duration of less than 200 ms as an “off”
condition (no valid signal);

e consider a Red input between 50 Vrms and 70 VVrms or with a duration between 200 ms
and 500 ms to be undefined by these specifications;

e consider a Green or Yellow input greater than 25 VVrms and with a duration of at least 500
ms as an “on” condition;

e consider a Green or Yellow input less than 15 VVrms or with a duration of less than 200 ms
as an “off” condition; and

e consider a Green or Yellow input between 15 Vrms and 25 Vrms or with a duration
between 200 ms and 500 ms to be undefined by these specifications.

Provide a conflict monitor that recognizes the faults specified by CALTRANS’ 2009 TEES
and the following additional faults. Ensure the conflict monitor will trigger upon detection of a
fault and will remain in the triggered (in fault mode) state until the unit is reset at the front panel
or through the external remote reset input for the following failures:

1. Red Monitoring or Absence of Any Indication (Red Failure): A condition in which no
“on” voltage signal is detected on any of the green, yellow, or red inputs to a given
monitor channel. If a signal is not detected on at least one input (R, Y, or G) of a conflict
monitor channel for a period greater than 1000 ms when used with a 170 controller and
1500 ms when used with a 2070 controller, ensure monitor will trigger and put the
intersection into flash. If the absence of any indication condition lasts less than 700 ms
when used with a 170 controller and 1200 ms when used with a 2070 controller, ensure
conflict monitor will not trigger. Red fail monitoring shall be enabled on a per channel
basis by the use of switches located on the conflict monitor. Have red monitoring occur
when all of the following input conditions are in effect:
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a) Red Enable input to monitor is active (Red Enable voltages are “on” at greater than
70 VVrms, off at less than 50 VVrms, undefined between 50 and 70 Vrms), and

b) Neither Special Function 1 nor Special Function 2 inputs are active.

c¢) Pin #EE (output relay common) is not active

2. Short/Missing Yellow Indication Fault (Clearance Error): Yellow indication following
a green is missing or shorter than 2.7 seconds (with £ 0.1-second accuracy). If a channel
fails to detect an “on” signal at the Yellow input for a minimum of 2.7 seconds (+ 0.1
second) following the detection of an “on” signal at a Green input for that channel, ensure
that the monitor triggers and generates a clearance/short yellow error fault indication.
Short/missing yellow (clearance) monitoring shall be enabled on a per channel basis by the
use of switches located on the conflict monitor. This fault shall not occur when the
channel is programmed for Yellow Inhibit, when the Red Enable signal is inactive or pin
#EE (output relay common) is active.

3. Dual Indications on the Same Channel: In this condition, more than one indication
(R,Y,QG) is detected as “on” at the same time on the same channel. If dual indications are
detected for a period greater than 500 ms, ensure that the conflict monitor triggers and
displays the proper failure indication (Dual Ind fault). If this condition is detected for less
than 200 ms, ensure that the monitor does not trigger. G-Y-R dual indication monitoring
shall be enabled on a per channel basis by the use of switches located on the conflict
monitor. G-Y dual indication monitoring shall be enabled for all channels by use of a
switch located on the conflict monitor. This fault shall not occur when the Red Enable
signal is inactive or pin #EE (output relay common) is active.

4. Configuration Settings Change: The configuration settings are comprised of (as a
minimum) the permissive diode matrix, dual indication switches, yellow disable jumpers,
any option switches, any option jumpers, and the Watchdog Enable switch. Ensure the
conflict monitor compares the current configuration settings with the previous stored
configuration settings on power-up, on reset, and periodically during operation. If any of
the configuration settings are changed, ensure that the conflict monitor triggers and causes
the program card indicator to flash. Ensure that configuration change faults are only reset
by depressing and holding the front panel reset button for a minimum of three seconds.
Ensure the external remote reset input does not reset configuration change faults.

Ensure the conflict monitor will trigger and the AC Power indicator will flash at a rate of 2 Hz
+ 20% with a 50% duty cycle when the AC Line voltage falls below the “drop-out” level. Ensure
the conflict monitor will resume normal operation when the AC Line voltage returns above the
“restore” level. Ensure the AC Power indicator will remain illuminated when the AC voltage
returns above the “restore” level. Should an AC Line power interruption occur while the monitor
is in the fault mode, then upon restoration of AC Line power, the monitor will remain in the fault
mode and the correct fault and channel indicators will be displayed.
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Provide a flash interval of at least 6 seconds and at most 10 seconds in duration following a
power-up, an AC Line interruption, or a brownout restore. Ensure the conflict monitor will
suspend all fault monitoring functions, close the Output relay contacts, and flash the AC indicator
at a rate of 4 Hz + 20% with a 50% duty cycle during this interval. Ensure the termination of the
flash interval after at least 6 seconds if the Watchdog input has made 5 transitions between the
True and False state and the AC Line voltage is greater than the “restore” level. If the watchdog
input has not made 5 transitions between the True and False state within 10 £ 0.5 seconds, the
monitor shall enter a WDT error fault condition.

Ensure the conflict monitor will monitor an intersection with a minimum of four approaches
using the four-section Flashing Yellow Arrow (FYA) vehicle traffic signal as outlined by the
NCHRP 3-54 research project for protected-permissive left turn signal displays. Ensure the
conflict monitor will operate in the FYA mode and FY Ac (Compact) mode as specified below to
monitor each channel pair for the following fault conditions: Conflict, Flash Rate Detection, Red
Fail, Dual Indication, and Clearance. Provide a switch to select between the FY A mode and FYAc
mode. Provide a switch to select each FY A phase movement for monitoring.

FYA mode
FYA Signal Phase 1 Phase 3 Phase 5 Phase 7
Head
Red Arrow | Channel 9 Red | Channel 10 Red | Channel 11 Red | Channel 12 Red
Yellow Channel 9 Channel 10 Channel 11 Channel 12
Arrow Yellow Yellow Yellow Yellow
Flashing Channel 9 Channel 10 Channel 11 Channel 12
Yellow
Green Green Green Green
Arrow
Green Channel 1 Channel 3 Green | Channel 5 Green | Channel 7 Green
Arrow Green
FYAc mode
FYA Signal Phase 1 Phase 3 Phase 5 Phase 7
Head
Red Arrow | Channel 1 Red Channel 3 Red Channel 5 Red Channel 7 Red
Yellow Channel 1 Channel 3 Channel 5 Channel 7
Arrow Yellow Yellow Yellow Yellow
Flashing
Yellow Channel 1 Channel 3 Green | Channel 5 Green | Channel 7 Green
Green
Arrow
Green Channel 9 Channel 9 Channel 10 Channel 10
Arrow Green Yellow Green Yellow
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If a FY A channel pair is enabled for FY A operation, the conflict monitor will monitor the
FY A logical channel pair for the additional following conditions:

1.

Conflict: Channel conflicts are detected based on the permissive programming jumpers
on the program card. This operation remains unchanged from normal operation except for
the solid Yellow arrow (FYA clearance) signal.

Yellow Change Interval Conflict: During the Yellow change interval of the Permissive
Turn channel (flashing Yellow arrow) the conflict monitor shall verify that no conflicting
channels to the solid Yellow arrow channel (clearance) are active. These conflicting
channels shall be determined by the program card compatibility programming of the
Permissive Turn channel (flashing Yellow arrow). During the Yellow change interval of
the Protected Turn channel (solid Green arrow) the conflict monitor shall verify that no
conflicting channels to the solid Yellow arrow channel (clearance) are active as
determined by the program card compatibility programming of the Protected Turn channel
(solid Green arrow).

Flash Rate Detection: The conflict monitor unit shall monitor for the absence of a valid
flash rate for the Permissive turn channel (flashing Yellow arrow). If the Permissive turn
channel (flashing Yellow arrow) is active for a period greater than 1600 milliseconds,
ensure the conflict monitor triggers and puts the intersection into flash. If the Permissive
turn channel (flashing Yellow arrow) is active for a period less than 1400 milliseconds,
ensure the conflict monitor does not trigger. Ensure the conflict monitor will remain in the
triggered (in fault mode) state until the unit is reset at the front panel or through the
external remote reset input. Provide a jumper or switch that will enable and disable the
Flash Rate Detection function. Ensure that when the jumper is not present or the switch is
in the OFF position the Flash Rate Detection function is enabled. Ensure that when the
jumper is present or the switch is in the ON position the Flash Rate Detection function is
disabled.

Red Monitoring or Absence of Any Indication (Red Failure): The conflict monitor
unit shall detect a red failure if there is an absence of voltage on all four of the inputs of a
FYA channel pair (RA, YA, FYA, GA).

Dual Indications on the Same Channel: The conflict monitor unit shall detect a dual
indication if two or more inputs of a FY A channel pair (RA, YA, FYA, GA) are “on” at
the same time.

Short/Missing Yellow Indication Fault (Clearance Error): The conflict monitor unit
shall monitor the solid Yellow arrow for a clearance fault when terminating both the
Protected Turn channel (solid Green arrow) interval and the Permissive Turn channel
(flashing Yellow arrow) interval.

Ensure that the conflict monitor will log at least nine of the most recent events detected by the
monitor in non-volatile EEPROM memory (or equivalent). For each event, record at a minimum
the time, date, type of event, status of each field signal indication with RMS voltage, and specific
channels involved with the event. Ensure the conflict monitor will log the following events:
monitor reset, configuration, previous fault, and AC line. Furnish the signal sequence log that
shows all channel states (Greens, Yellows, and Reds) and the Red Enable State for a minimum of
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2 seconds prior to the current fault trigger point. Ensure the display resolution of the inputs for
the signal sequence log is not greater than 50 ms.

For conflict monitors used within an Ethernet communications system, provide a conflict
monitor with an Ethernet 10/100 Mbps, RJ-45 port for data communication access to the monitor
by a local notebook computer and remotely via a workstation or notebook computer device
connected to the signal system local area network. The Ethernet port shall be electrically isolated
from the conflict monitor’s electronics and shall provide a minimum of 1500 Vrms isolation.
Integrate monitor with Ethernet network in cabinet. Provide software to retrieve the time and
date from a network server in order to synchronize the on-board times between the conflict
monitor and the controller. Furnish and install the following Windows based, graphic user
interface software on workstations and notebook computers where the signal system client
software is installed: 1) software to view and retrieve all event log information, 2) software that
will search and display a list of conflict monitor IP addresses and 1Ds on the network, and 3)
software to change the conflict monitor’s network parameters such as IP address and subnet
mask.

For non-Ethernet connected monitors, provide a RS-232C/D compliant port (DB-9 female
connector) on the front panel of the conflict monitor in order to provide communications from the
conflict monitor to the 170/2070 controller or to a Department-furnished laptop computer.
Electrically isolate the port interface electronics from all monitor electronics, excluding Chassis
Ground. Ensure that the controller can receive all event log information through a controller
Asynchronous Communications Interface Adapter (Type 170E) or Async Serial Comm Module
(2070). Furnish and connect a serial cable from the conflict monitor’s DB-9 connector to Comm
Port 1 of the 2070 controller. Ensure conflict monitor communicates with the controller. Provide
a Windows based graphic user interface software to communicate directly through the same
monitor RS-232C/D compliant port to retrieve and view all event log information to a
Department-furnished laptop computer. The RS-232C/D compliant port on the monitor shall
allow the monitor to function as a DCE device with pin connections as follows:

Conflict Monitor RS-232C/D (DB-9 Female) Pinout
Pin Number Function 1/0
1 DCD O
2 TX Data O
3 RX Data I
4 DTR I
5 Ground -
6 DSR O
7 CTS I
8 RTS O
9 NC -
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MONITOR BOARD EDGE CONNECTOR

Pin # Function (Back Side) Pin # Function (Component

Side)

1 Channel 2 Green A Channel 2 Yellow

2 Channel 13 Green B Channel 6 Green

3 Channel 6 Yellow C Channel 15 Green

4 Channel 4 Green D Channel 4 Yellow

5 Channel 14 Green E Channel 8 Green

6 Channel 8 Yellow F Channel 16 Green

7 Channel 5 Green H Channel 5 Yellow

8 Channel 13 Yellow J Channel 1 Green

9 Channel 1 Yellow K Channel 15 Yellow

10 Channel 7 Green L Channel 7 Yellow

11 Channel 14 Yellow M Channel 3 Green

12 Channel 3 Yellow N Channel 16 Yellow

13 Channel 9 Green P Channel 17 Yellow

14 Channel 17 Green R Channel 10 Green

15 Channel 11 Yellow S Channel 11 Green

16 Channel 9 Yellow T Channel 18 Yellow

17 Channel 18 Green U Channel 10 Yellow

18 Channel 12 Yellow \Y/ Channel 12 Green

19 Channel 17 Red w Channel 18 Red

20 Chassis Ground X Not Assigned

21 AC- Y DC Common

22 Watchdog Timer Z External Test Reset

23 +24VDC AA +24VDC

24 Tied to Pin 25 BB Stop Time (Output)

25 Tied to Pin 24 CcC Not Assigned

26 Not Assigned DD Not Assigned

27 Relay Output, Side #3, N.O. EE Relay Output,Side

#2,Common
28 Relay Output, Side #1, N.C. FF AC+

-- Slotted for keying between Pins 17/U and 18/V
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CONFLICT PROGRAM CARD PIN ASSIGNMENTS

Pin #

Function (Back Side)

Pin #

Function (Component

Side)

O©CooO~~NO OIS WN -

Channel 2 Green
Channel 3 Green
Channel 4 Green
Channel 5 Green
Channel 6 Green
Channel 7 Green
Channel 8 Green
Channel 9 Green
Channel 10 Green
Channel 11 Green
Channel 12 Green
Channel 13 Green
Channel 14 Green
Channel 15 Green
Channel 16 Green
N/C

Channel 1 Yellow
Channel 2 Yellow
Channel 3 Yellow
Channel 4 Yellow
Channel 5 Yellow
Channel 6 Yellow
Channel 7 Yellow
Channel 8 Yellow

Channel 17 Green
Channel 18 Green
Channel 16 Green

Yellow Inhibit Common

P EN<KXSE<KCHOTTZErA<«ITMOO®>

Channel 1 Green
Channel 2 Green
Channel 3 Green
Channel 4 Green
Channel 5 Green
Channel 6 Green
Channel 7 Green
Channel 8 Green
Channel 9 Green
Channel 10 Green
Channel 11 Green
Channel 12 Green
Channel 13 Green
Channel 14 Green
Channel 15 Green
PC AJAR

Channel 9 Yellow
Channel 10 Yellow
Channel 11 Yellow
Channel 12 Yellow
Channel 13 Yellow
Channel 14 Yellow
Channel 15 Yellow
Channel 16 Yellow

Channel 17 Yellow
Channel 18 Yellow

PC AJAR (Program Card)

Channel 17 Green

-- Slotted for keying between Pins 24/BB and 25/CC
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E. Preemption and Sign Control Box

Provide preemption and sign control box to operate in a Model 332 and Model 336S cabinet.
Provide hardware to mount the box to the cage of the cabinet to ensure the front side is facing the
opposite side of the cabinet. Furnish the material of the box from a durable finished metallic or
thermoplastic case. Ensure the size of the box is not greater than 7(1) x 5(w) x 5(d) inches.
Ensure that no modification is necessary to mount the box on the cabinet cage.

Provide the following components in the preemption and sign control box: relays, fuses,
terminal blocks, MOVs, resistor, RC network, lamp, and push button switch.

Provide UL Listed or Recognized relay K1 as a DPDT enclosed relay (120 VAC, 60 Hz coil)
with an 8-pin octal-style plug and associated octal base. Provide contact material made of
AgCdO with a 10 amp, 240 VAC rating. Ensure the relay has a specified pickup voltage of 102
VAC.
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Provide relay SSR1 as a Triac SPST normally open solid state relay that is rated for 120 VAC
input and zero-crossing (resistive load) 25 amp @ 120 VAC output. Ensure the relay turns on at
90 Vrms within 10 ms and turns off at 10 VVrms within 40 ms. Ensure the relay has physical
characteristics as shown in the wiring detail in Figure 1. Provide 4 terminal screws with saddle
clamps.

Provide fuses F1 and F2 as a UL Listed ¥4" x 1-1/4" glass tube rated at 250 volts with a 10kA
interrupting rating. Ensure F1 non-delay (fast-acting) and F2 slow-blow (time-delay) fuses have a
maximum opening times of 60 minutes and 120 seconds for currents of 135 and 200 percent of
the ampere rating, respectively. Ensure F2 slow-blow (time-delay) fuses have a minimum opening
times of 12 seconds at 200 percent of the ampere rating. Provide fuse holders that are UL
Recognized panel-mounted holders rated 250V, 15 ampere minimum with bayonet-type knobs
which accept %" x 1-1/4" glass tube fuses.

Provide terminal blocks that are rated for 300V and are made of electrical grade thermoplastic
or thermosetting plastic. Ensure each terminal block is of closed back design and has recessed-
screw terminals with molded barriers between terminals. Ensure each terminal block is labeled
with a block designation. Ensure each terminal is labeled with the function and a number.

Provide 3/4-inch diameter radial lead UL-recognized metal oxide varistors (MOVs) that have
electrical performance as outlined below.

PROPERTIES OF MOV SURGE PROTECTOR
Maximum Continuous Applied Voltage at 150 VAC (RMS)
185° F 200 VDC
Maximum Peak 8x20us Current at 185° F 6500 A
Maximum Energy Rating at 185° F 80 J
Voltage Range 1 mA DC Test at 77° F 212-268 V
;/I;X.FCIamplng Voltage 8x20us, 100A at 395 \/
Typical Capacitance (1 MHz) at 77° F 1600 pF

V.

W. Provide resistor R1 as a 2K ohm, 12 watt, wirewound resistor with tinned terminals and
attaching leads. Ensure the resistor is spaced apart from surrounding wires.

X. Provide a LED or incandescent lamp that has a voltage rating of 120 VAC with a
minimum life rating at 50,000 hours.

Wire the preemption and sign control box as shown in Figure 1.
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Figure 1
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54. MATERIALS - TYPE 170 DETECTOR SENSOR UNITS

Furnish detector sensor units that comply with Chapter 5 Section 1, “General Requirements,”
and Chapter 5 Section 2, “Model 222 & 224 Loop Detector Sensor Unit Requirements,” of the
CALTRANS “Transportation Electrical Equipment Specifications” dated March 12, 2009 with
Erratum 1.

RELOCATE EXISTING VEHICLE SIGNAL HEAD

The Contract shall relocate existing vehicle signal heads as shown in the plans or as directed by
the Engineer.

Payment will be made under the item “Relocate Existing Vehicle Signal Head” and shall include,

but not be limited to, transferring the existing vehicle signal head to its new location as directed by
the Engineer and providing all hardware needed for the relocation.

ATTACHING EXISTING SPAN TO A EXISTING POLE

The Contractor shall furnish and install all necessary hardware to attach an existing messenger
cable to an existing pole.

Payment will be made under the item “Reattach Existing Messenger Cable to Existing Pole” and

shall include, but not be limited to, transferring existing span onto existing pole and providing all
hardware needed for the connection and proper grounding.

SPREAD SPECTRUM RADIO

The Contractor shall install spread spectrum radio system with all necessary hardware and signage
in accordance with the plans and the 2012 North Carolina Department of Transportation
Standard Specifications for Roads and Structures.

No direct payment shall be made for installing cable(s) from new wireless radio
communication system to existing fiber communication system, as they shall be considered
incidental to other contract items.

Payment will be made under the item "900MHz Radio™ and shall include, but not be limited to
installing the junction box and furnishing and installing the stone for the dry well.

REMOVAL OF TRAFFIC SIGNAL EQUIPMENT

Remove all existing traffic signal equipment including, but not limited to signal heads, signs,
messenger cable, interconnect cable, controllers, cabinets, cabinet foundations, wood poles, guy
assemblies, and supporting hardware that will not be reused. Assume ownership of the removed
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messenger cable, interconnect cable, cabinet foundations, wood poles, guy assemblies, and
supporting hardware. Return all other traffic signal equipment and material to the Division Eleven
Traffic Services Office.

Return the removed equipment and material between the hours of 8:00 a.m. and 2:00 p.m.,
Monday through Thursday, or at a time mutually agreed upon by the Contractor and the
Engineer. Replace or repair all material lost or damaged during its removal and transit. Label all
returned equipment and material to indicate its original location.

The Contractor shall remove existing traffic signal heads as directed by the Engineer. Payment

will be made under the item “Remove Existing Vehicle Signal Head” and shall include, but not
limited to removing traffic signal heads, and supporting hardware.

DISADVANTAGED BUSINESS ENTERPRISE (DIVISIONS)

Description

The purpose of this Special Provision is to carry out the U.S. Department of Transportation’s
policy of ensuring nondiscrimination in the award and administration of contracts financed in
whole or in part with Federal funds. This provision is guided by 49 CFR Part 26.

Definitions

Additional DBE Subcontractors - Any DBE submitted at the time of bid that will not be used to
meet the DBE goal. No submittal of a Letter of Intent is required.

Committed DBE Subcontractor - Any DBE submitted at the time of bid that is being used to meet
the DBE goal by submission of a Letter of Intent. Or any DBE used as a replacement for
a previously committed DBE firm.

Contract Goal Requirement - The approved DBE participation at time of award, but not greater
than the advertised contract goal.

DBE Goal - A portion of the total contract, expressed as a percentage, that is to be performed by
committed DBE subcontractor(s).

Disadvantaged Business Enterprise (DBE) - A firm certified as a Disadvantaged Business
Enterprise through the North Carolina Unified Certification Program.

Goal Confirmation Letter - Written documentation from the Department to the bidder confirming
the Contractor's approved, committed DBE participation along with a listing of the committed
DBE firms.

Manufacturer - A firm that operates or maintains a factory or establishment that produces on the
premises, the materials or supplies obtained by the Contractor.
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Regular Dealer - A firm that owns, operates, or maintains a stor