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PROPOSAL FOR THE CONSTRUCTION OF
CONTRACT No. C202948 IN CUMBERLAND COUNTY, NORTH CAROLINA
Date 20
DEPARTMENT OF TRANSPORTATION,
RALEIGH, NORTH CAROLINA

The Bidder has carefully examined the location of the proposed work to be known as Contract No. C202948; has
carefully examined the plans and specifications, which are acknowledged to be part of the proposal, the special provisions,
the proposal, the form of contract, and the forms of contract payment bond and contract performance bond; and thoroughly
understands the stipulations, requirements and provisions. The undersigned bidder agrees to bound upon his execution of
the bid and subsequent award to him by the Board of Transportation in accordance with this proposal to provide the
necessary contract payment bond and contract performance bond within fourteen days after the written notice of award is
received by him. The undersigned Bidder further agrees to provide all necessary machinery, tools, labor, and other means
of construction; and to do all the work and to furnish all materials, except as otherwise noted, necessary to perform and
complete the said contract in accordance with the 2006 Metric Standard Specifications for Roads and Structures by the
dates(s) specified in the Project Special Provisions and in accordance with the requirements of the Engineer, and at the unit
or lump sum prices, as the case may be, for the various items given on the sheets contained herein.

The Bidder shall provide and furnish all the materials, machinery, implements, appliances and tools, and perform the work
and required labor to construct and complete State Highway Contract No. C202948 in Cumberland County, for the unit
or lump sum prices, as the case may be, bid by the Bidder in his bid and according to the proposal, plans, and
specifications prepared by said Department, which proposal, plans, and specifications show the details covering this
project, and hereby become a part of this contract.

The published volume entitled North Carolina Department of Transportation, Raleigh, Standard Specifications for Roads
and Structures, Metric, July 2006 with all amendments and supplements thereto, is by reference incorporated into and
made a part of this contract; that, except as herein modified, all the construction and work included in this contract is to be
done in accordance with the specifications contained in said volume, and amendments and supplements thereto, under the
direction of the Engineer.

If the proposal is accepted and the award is made, the contract is valid only when signed either by the Contract Officer or
such other person as may be designated by the Secretary to sign for the Department of Transportation. The conditions and
provisions herein cannot be changed except over the signature of the said Contract Officer.

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 an 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.

Accompanying this bid is a bid bond secured by a corporate surety, or certified check payable to the order of the
Department of Transportation, for five percent of the total bid price, which deposit is to be forfeited as liquidated damages
in case this bid is accepted and the Bidder shall fail to provide the required payment and performance bonds with the
Department of Transportation, under the condition of this proposal, within 14 calendar days after the written notice of
award is received by him, as provided in the Metric Standard Specifications; otherwise said depogit will be returned to the
Bidder.
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PROJECT SPECIAL PROVISIONS

GENERAL

CONTRACT TIME AND LIQUIDATED DAMAGES:

(7-1-95) (Rev. 12-18-07) M1GI0 A

The date of availability for this contract is January 7, 2013.
The completion date for this contract is November 28, 2014.

- Except where otherwise provided by the contract, observation periods required by the contract
will not be a part of the work to be completed by the completion date and/or intermediate
contract times stated in the contract. The acceptable completion of the observation periods that
extend beyond the final completion date shall be a part of the work covered by the performance

and payment bonds.

The liquidated damages for this contract are Two Hundred Dollars ($200.00) per calendar day.

INTERMEDIATE CONTRACT TIME NUMBER 1 AND LIQUIDATED DAMAGES:

(7-1-95) (Rev.2-21-12) M1 GI3A

Except for that work required under the Project Special Provisions entitled Planting, Permanent
Vegetation Establishment and/or Reforestation, included elsewhere in this proposal, the
Contractor will be required to complete all work included in this contract and shall place and

maintain traffic on same.
The date of availability for this intermediate contract time is January 7, 2013.
The completion date for this intermediate contract time is June 1, 2014.

The liquidated damages for this intermediate contract time are Two Thousand Dollars
($2,000.00) per calendar day.

Upon apparent completion of all the work required to be completed by this intermediate date, a
final inspection will be held in accordance with Article 105-17 and upon acceptance, the
Department will assume responsibility for the maintenance of all work except Planting,
Permanent Vegetation Establishment and/or Reforestation. The Contractor will be responsible
for and shall make corrections of all damages to the completed roadway caused by his planting
operations, whether occurring prior to or after placing traffic through the project.
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INTERMEDIATE CONTRACT TIME NUMBER 2 AND LIQUIDATED DAMAGES
(2-20-07) MI1Gl14 A

The Contractor shall complete the required work of installing, maintaining, and removing the
traffic control devices for lane closures and restoring traffic to their existing patterns along
-Y1- (Murchison Road). The Contractor shall not close or narrow a lane of traffic on -Y1-
during the following time restrictions:

DAY AND TIME RESTRICTIONS

-Y1- Murchison Road
Northbound Direction, Monday through Friday
’ from 7:00 AM to 9:00 AM

Southbound Direction, Monday through Friday
from 3:00 PM to 6:00 PM

In addition, the Contractor shall not close or narrow a lane of traffic on -Y1- (Murchison Road),
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 6:00 a.m. December 31st and 8:00 p.m.
January 2nd. If New Year's Day is on a Friday, Saturday, Sunday or Monday, then until
8:00 p.m. the following Tuesday.

3. For Easter, between the hours of 6:00 a.m. Thursday and 8:00 p.m. Monday.
4. For Memorial Day, between the hours of 6:00 a.m. Friday and 8:00 p.m. Tuesday.

5. For Independence Day, between the hours of 6:00 a.m. the day before Independence Day
and 8:00 p.m. the day after Independence Day.

If Independence Day is on a Friday, Saturday, Sunday or Monday, then between the hours
0f 6:00 a.m. the Thursday before Independence Day and 8:00 p.m. the Tuesday after
Independence Day. .

6. For Labor Day, between the hours of 6:00 a.m. Friday and 8:00 p.m. Tuesday.
7. For Thanksgiving Day, between the hours of 6:00 a.m. Tuesday and 8:00 p.m. Monday.

8. For Christmas, between the hours of 6:00 a.m. the Friday before the week of Christmas Day
and 8:00 p.m. the following Tuesday after the week of Christmas Day.

9. For Spring Fest and October Fest on Fort Bragg, between the hours of 6:00 a.m.
two (2) days prior to the beginning of the event and 8:00 p.m. the day following the event.
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Holidays and holiday weekends shall include New Year's, Easter, Memorial Day, Independence
Day, Labor Day, Thanksgiving, and Christmas. The Contractor shall schedule his work so that
lane closures will not be 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 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 above and place traffic in their existing traffic patterns.

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

INTERMEDIATE CONTRACT TIME NUMBER 3 AND LIOUIDATED DAMAGES
(2-20-07) M1 Gl4 A

The Contractor shall complete the required work of installing, maintaining, and removing the
traffic control devices for lane closures and restoring traffic to their existing patterns along
-Y2- (Bragg Boulevard). The Contractor shall not close or narrow a lane of traffic on
-Y2- (Bragg Boulevard) during the following time restrictions:

DAY AND TIME RESTRICTIONS

-Y2- Bragg Boulevard
from 6:00 AM to 8:00 PM, Monday through Sunday

In addition, the Contractor shall not close or narrow a lane of traffic on -Y2- (Bragg Boulevard),
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 6:00 a.m. December 31st and 8:00 p.m.
January 2nd. If New Year's Day is on a Friday, Saturday, Sunday or Monday, then until
8:00 p.m. the following Tuesday.

3. For Easter, between the hours of 6:00 a.m. Thursday and 8:00 p.m. Monday.
4. For Memorial Day, between the hours of 6:00 a.m. Friday and 8:00 p.m. Tuesday.

5. For Independence Day, between the hours of 6:00 a.m. the day before Independence Day
and 8:00 p.m. the day after Independence Day.

If Independence Day is on a Friday, Saturday, Sunday or Monday, then between the hours
of 6:00 a.m. the Thursday before Independence Day and 8:00 p.m. the Tuesday after

Independence Day.
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6. For Labor Day, between the hours of 6:00 a.m. Friday and 8:00 p.m. Tuesday.
7. For Thanksgiving Day, between the hours of 6:00 a.m. Tuesday and 8:00 p.m. Monday.

8. For Christmas, between the hours of 6:00 a.m. the Friday before the week of Christmas Day
and 8:00 p.m. the following Tuesday after the week of Christmas Day.

9. For Spring Fest and October Fest on Fort Bragg, between the hours of 6:00 a.m.
two (2) days prior to the beginning of the event and 8:00 p.m. the day following the event.

Holidays and holiday weekends shall include New Year's, Easter, Memorial Day, Independence
Day, Labor Day, Thanksgiving, and Christmas. The Contractor shall schedule his work so that
lane closures will not be 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 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 above and place traffic in their existing traffic patterns.

The liquidated damages are Five Thousand Dollars ($5,000.00) per thirty (30) minutes.

PERMANENT VEGETATION ESTABLISHMENT:
(2-16-12) 104 M1 G16

Establish a permanent stand of the vegetation mixture shown in the contract. During the period
between initial vegetation planting and final project acceptance, perform all work necessary to
establish 80% coverage of permanent vegetation within the project limits, as well as, in borrow
and waste pits. This work shall include erosion control device maintenance and installation,
repair seeding and mulching, supplemental seeding and mulching, mowing, and fertilizer
topdressing, as directed. All work shall be performed in accordance with the applicable section
of the 2006 Metric Standard Specifications.

Once the Engineer has determined that 80% coverage of permanent vegetation has been
established, the Contractor will be notified to remove the remaining erosion control devices that
are no longer needed. The Contractor will be responsible for, and shall correct any areas
disturbed by operations performed in permanent vegetation establishment and the removal of
temporary erosion control measures, whether occurring prior to or after placing traffic on the
project.

Payment for Response for Erosion Control, Seeding and Mulching, Repair Seeding,
Supplemental Seeding, Mowing, Fertilizer Topdressing, Silt Excavation, and Stone for Erosion
Control will be made at contract unit prices for the affected items. Work required that is not
represented by contract line items will be paid in accordance with Articles 104-7 or 104-3 of the
2006 Metric Standard Specifications. No additional compensation will be made for maintenance
and removal of temporary erosion control items.
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MAJOR CONTRACT ITEMS:

(2-19-02)

Cumberland County

M1 G28

The following listed items are the major contract items for this contract (See Articles 101 and

104-5 of the 2006 Metric Standard Specifications):

Line# Description
97  Aggregatel Base Course i
100 Asphalt Concrete Intermediate Course, Type 119. OC
101 ' Asphalt Concrete Surface Course, Type $9.5C
or
113 240 mm PCC Pavement Through Lanes (with Dowels)
114 280 mm PCC Pavement, Through Lanes (with Dowels)
115 240 mm PCC Pavement, Miscellaneous (without Dowels)
116 280 mm PCC Pavement, M1scellaneous (without Dowels)
SPECIALTY ITEMS:
(7-1-95)

M1 G37

Items listed below will be the specialty items for this contract (See Article 108-6 of the
2006 Metric Standard Specifications).

7 Lme #

12thru18

51thrus3,

20 thru 41

104 thru 105

54

56thru77

~ 78thru9%

Lme 4

12thrul8

20thrudl

51 thru 53,

122 thru 124

54

56thru77

78 thru 96

Description
~ Guardrail

- Signing o
Long-Life Pavement Markings

Permanent Pavement Markérs_
Erosion Control
Signals/ITS System

OR

_Description

Guardrail

~ Signing i
Long-Life Pavement Markings

P ermanent Pavement Mar kcrs
~ Erosion Control
Signals/ITS System
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FUEL PRICE ADJUSTMENT:
(11-1505) (Rev 8-16-11) M1 G43

Revise the Metric Standard Specifications as follows:
Page 1-78 Subarticle 109-8, add the following:
The base index price for DIESEL #2 FUEL is $ 0.9045 per liter.

Where any of the following are included as pay items in the contract, they will be eligible

for fuel price adjustment.

The pay items and the fuel factor used in calculating adjustments to be made are as

follows:
Description Units Fuel Usage

) Factor Diesel
Unclassified Excavation L/CM 1.44
Borrow Excavation L/CM 1.44
Class IV Subgrade Stabilization L/MTN 2.30
Aggregate Base Course L/MTN 2.30
Asphalt Concrete Base Course, Type L/MTN 12.10
Asphalt Concrete Intermediate Course, Type L/MTN 12.10
Asphalt Concrete Surface Course, Type L/MTN 12.10
Open-Graded Asphalt Friction Course L/MTN 12.10
Sand Asphalt Surface Course, Type L/MTN 12.10
Aggregate for Cement Treated Base Course L/MTN 2.30
Portland Cement for Cement Treated Base Course L/MTN 2.30
___mm Portland Cement Concrete Pavement L/SM 1.11
Concrete Shoulders Adjacent to ____ mm Pavement L/SM 1.11
SCHEDULE OF ESTIMATED COMPLETION PROGRESS:
(7-15-08) (Rev. 6-19-12) M1 G 058

The Contractor's attention is directed to the Standard Special Provision entitled Availability Of
Funds Termination Of Contracts included elsewhere in this proposal. The Department of
Transportation's schedule of estimated completion progress for this project as required by that
Standard Special Provision is as follows:

Fiscal Year Progress (% of Dollar Value)
2013 (7/01/12 - 6/30/13) 48% of Total Amount Bid
2014 (7/01/13 - 6/30/14) 52% of Total Amount Bid

The Contractor shall also furnish his own progress schedule in accordance with Article 108-2 of
the 2006 Metric Standard Specifications. Any acceleration of the progress as shown by the
Contractor's progress schedule over the progress as shown above shall be subject to the approval

of the Engineer.
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DISADVANTAGED BUSINESS ENTERPRISE:
(10-16-07)(Rev 11-15-11) M1 Gé1

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.

Regular Dealer - A firm that owns, operates, or maintains a store, warehouse, or other
establishment in which the materials or supplies required for the performance of the contract are
bought, kept in stock, and regularly sold to the public in the usual course of business. A regular
dealer engages in, as its principal business and in its own name, the purchase and sale or lease of
the products in question. A regular dealer in such bulk items as steel, cement, gravel, stone, and
petroleum products need not keep such products in stock, if it owns and operates distribution
equipment for the products. Brokers and packagers are not regarded as manufacturers or regular
dealers within the meaning of this section.

North Carolina Unified Certification Program (NCUCP) - A program that provides
comprehensive services and information to applicants for DBE certification, such that
an applicant is required to apply only once for a DBE certification that will be honored by all
recipients of USDOT funds in the state and not limited to the Department of Transportation only.
The Certification Program is in accordance with 49 CFR Part 26.

United States Department of Transportation (USDOT) - Federal agency responsible for issuing
regulations (49 CFR Part 26) and official guidance for the DBE program.
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Forms and Websites Referenced in this Provision

DBE Payment Tracking System - On-line system in which the Contractor enters the payments
made to DBE subcontractors who have performed work on the project.
https://apps.dot.state.nc.us/Vendor/PaymentTracking/

DBE-IS Subcontractor Payment Information - Form for reporting the payments made to all
DBE firms working on the project. This form is for paper bid projects only.
http://www.ncdot.org/doh/forms/files/DBE-IS.xls

RF-1 DBE Replacement Request Form - Form for replacing a committed DBE.
https://apps.dot.state.nc.us/_includes/download/external . html?pdf=http%3 A//www.ncdot.gov/

doh/forms/files/RF-1.pdf

SAF Subcontract Approval Form - Form required for approval to sublet the contract.
http://www.ncdot.org/doh/operations/dp_chief eng/constructionunit/saf.xls

JC-1 Joint Check Notification Form - Form and procedures for joint check notification.
The form acts as a written joint check agreement among the parties providing full and prompt
disclosure of the expected use of joint checks.
https://apps.dot.state.nc.us/_includes/download/external. html?pdf=http%3 A//www.ncdot.gov/

doh/forms/files/JC-1.pdf

Letter of Intent - Form signed by the Contractor and the DBE subcontractor, manufacturer
or regular dealer that affirms that a portion of said contract is going to be performed by the
signed DBE for the amount listed at the time of bid.
http://www.ncdot.org/doh/preconstruct/ps/contracts/letterofintent.pdf

Listing of DBE Subcontractors Form - Form for entering DBE subcontractors on a project that
will meet this DBE goal. This form is for paper bids only.
http://www.ncdot.gov/doh/preconstruct/ps/word/MISC2.doc

Subcontractor Quote Comparison Sheet - Spreadsheet for showing all subcontractor quotes
in the work areas where DBEs quoted on the project. This sheet is submitted with good faith

effort packages.
http://www.ncdot.gov/business/ocs/goodfaith/excel/Ex_Subcontractor_Quote_Comparison.xls
DBE Goal

The following DBE goal for participation by Disadvantaged Business Enterprises is established
for this contract:

Disadvantaged Business Enterprises 9.0 %

(A)  If the DBE goal is more than zero, the Contractor shall exercise all necessary and
reasonable steps to ensure that DBEs participate in at least the percent of the contract as
set forth above as the DBE goal.
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(B)  If the DBE goal is zero, the Contractor shall make an effort to recruit and use DBEs
during the performance of the contract. Any DBE participation obtained shall be
reported to the Department.

Directory of Transportation Firms (Directory)

Real-time information is available about firms doing business with the Department and firms that
are certified through NCUCP in the Directory of Transportation Firms. Only firms identified
in the Directory as DBE certified shall be used to meet the DBE goal. The Directory can be
found at the following link. https://partner.ncdot.gov/VendorDirectory/default.html

The listing of an individual firm in the directory shall not be construed as an endorsement of the
firm’s capability to perform certain work.

Listing of DBE Subcontractors

At the time of bid, bidders shall submit all DBE participation that they anticipate to use during
the life of the contract. Only those identified to meet the DBE goal will be considered
committed, even though the listing shall include both committed DBE subcontractors and
additional DBE subcontractors. Additional DBE subcontractor participation submitted at the
time of bid will be used toward the Department’s overall race-neutral goal. Only those firms
with current DBE certification at the time of bid opening will be acceptable for listing in the
bidder's submittal of DBE participation. The Contractor shall indicate the following required
information:

(A)  Electronic Bids

Bidders shall submit a listing of DBE participation in the appropriate section of Expedite,
the bidding software of Bid Express®.

(1)  Submit the names and addresses of DBE firms identified to participate in the
contract. If the bidder uses the updated listing of DBE firms shown in Expedite,
the bidder may use the dropdown menu to access the name and address of the
DBE firm.

(2)  Submit the contract line numbers of work to be performed by each DBE firm.
When no figures or firms are entered, the bidder will be considered to have no
DBE participation.

(3)  The bidder shall be responsible for ensuring that the DBE is certified at the time
of bid by checking the Directory of Transportation Firms. If the firm is not
certified at the time of the bid-letting, that DBE's participation will not count
towards achieving the DBE goal.
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(B)  Paper Bids

10 Cumberland County

Blank forms will not be deemed to represent zero participation. Bids submitted that

do not have DBE participation indicated on the appropriate form will not be read publicly
during the opening of bids. The Department will not consider these bids for award and
the proposal will be rejected.

(1)  Ifthe DBE goal is more than zero,

(@ Bidders, at the time the bid proposal is submitted, shall submit a listing of
DBE participation, including the names and addresses on Listing of
DBE Subcontractors contained elsewhere in the contract documents in
order for the bid to be considered responsive. Bidders shall indicate the
total dollar value of the DBE participation for the contract.

(b) If bidders have no DBE participation, they shall indicate this on the
Listing of DBE Subcontractors by entering the word “None” or the
number “0.” This form shall be completed in its entirety.

(c)  The bidder shall be responsible for ensuring that the DBE is certified at
the time of bid by checking the Directory of Transportation Firms. If the
firm is not certified at the time of the bid-letting, that DBE’s participation
will not count towards achieving the DBE goal.

(2)  If the DBE goal is zero, bidders, at the time the bid proposal is submitted, shall
enter the word “None”; or the number “0”; or if there is participation, add the
value on the Listing of DBE Subcontractors contained elsewhere in the contract
documents.

DBE Prime Contractor

When a certified DBE firm bids on a contract that contains a DBE goal, the DBE firm is
responsible for meeting the goal or making good faith efforts to meet the goal, just like any other
bidder. In most cases, a DBE bidder on a contract will meet the DBE goal by virtue of the work
it performs on the contract with its own forces. However, all the work that is performed by the
DBE bidder and any other DBE subcontractors will count toward the DBE goal. The DBE
bidder shall list itself along with any DBE subcontractors, if any, in order to receive credit

toward the DBE goal.

For example, if the DBE goal is 45% and the DBE bidder will only perform 40% of the contract
work, the prime will list itself at 40%, and the additional 5% shall be obtained through additional
DBE participation with DBE subcontractors or documented through a good faith effort.

DBE prime contractors shall also follow Sections A and B listed under Listing of
DBE Subcontractor just as a non-DBE bidder would.
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Written Documentation — Letter of Intent

The bidder shall submit written documentation for each DBE that will be used to meet the
DBE goal of the contract, indicating the bidder’s commitment to use the DBE in the contract.
This documentation shall be submitted on the Department’s form titled Letter of Intent.

The documentation shall be received in the office of the State Contractor Utilization Engineer or
at DBE@ncdot.gov no later than 12:00 noon of the sixth calendar day following opening of bids,
unless the sixth day falls on an official state holiday. In that situation, it is due in the office of
the State Contractor Utilization Engineer no later than 12:00 noon on the next official state

business day.

If the bidder fails to submit the Letter of Intent from each committed DBE to be used toward the
DBE goal, or if the form is incomplete (i.e. both signatures are not present), the
DBE participation will not count toward meeting the DBE goal. If the lack of this participation
drops the commitment below the DBE goal, the Contractor shall submit evidence of good faith
efforts, completed in its entirety, to the State Contractor Utilization Engineer or DBE@ncdot.gov
no later than 12:00 noon on the eighth calendar day following opening of bids, unless the eighth
day falls on an official state holiday. In that situation, it is due in the office of the
State Contractor Utilization Engineer no later than 12:00 noon on the next official state business

day.

Submission of Good Faith Effort

If the bidder fails to meet or exceed the DBE goal the apparent lowest responsive bidder shall
submit to the Department documentation of adequate good faith efforts made to reach the
DBE goal.

A hard copy and an electronic copy of this information shall be received in the office of the
State Contractor Utilization Engineer or at DBE@ncdot.gov no later than 12:00 noon of the sixth
calendar day following opening of bids unless the sixth day falls on an official state holiday.
In that situation, it is due in the office of the State Contractor Utilization Engineer the next
official state business day. If the contractor cannot send the information electronically, then
one complete set and 9 copies of this information shall be received under the same time
constraints above.

Note: Where the information submitted includes repetitious solicitation letters, it will be
acceptable to submit a representative letter along with a distribution list of the firms that were
solicited. Documentation of DBE quotations shall be a part of the good faith effort submittal.
This documentation may include written subcontractor quotations, telephone log notations of
verbal quotations, or other types of quotation documentation.

Consideration of Good Faith Effort for Projects with DBE Goals More Than Zero

Adequate good faith efforts mean that the bidder took all necessary and reasonable steps to
achieve the goal which, by their scope, intensity, and appropriateness, could reasonably be
expected to obtain sufficient DBE participation. Adequate good faith efforts also mean that the
bidder actively and aggressively sought DBE participation. Mere pro forma efforts are not
considered good faith efforts.
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The Department will consider the quality, quantity, and intensity of the different kinds of efforts
a bidder has made. Listed below are examples of the types of actions a bidder will take in
making a good faith effort to meet the goal and are not intended to be exclusive or exhaustive,
nor is it intended to be a mandatory checklist.

(A)

(B)

©

(D)

Soliciting through all reasonable and available means (e.g. attendance at pre-bid
meetings, advertising and/or written notices through the use of the NCDOT Directory of
Transportation Firms) the interest of all certified DBEs who have the capability to
perform the work of the contract. The bidder must solicit this interest within at least
10 days prior to bid opening to allow the DBEs to respond to the solicitation. Solicitation
shall provide the opportunity to DBEs within the Division and surrounding Divisions
where the project is located. The bidder must determine with certainty if the DBEs are
interested by taking appropriate steps to follow up initial solicitations.

Selecting portions of the work to be performed by DBEs in order to increase the
likelihood that the DBE goals will be achieved. This includes, where appropriate,
breaking out contract work items into economically feasible units to facilitate
DBE participation, even when the prime contractor might otherwise prefer to perform
these work items with its own forces.

Providing interested DBEs with adequate information about the plans, specifications, and
requirements of the contract in a timely manner to assist them in responding to
a solicitation.

(1)  Negotiating in good faith with interested DBEs. It is the bidder’s responsibility to
make a portion of the work available to DBE subcontractors and suppliers and
to select those portions of the work or material needs consistent with the available
DBE subcontractors and suppliers, so as to facilitate DBE participation. Evidence
of such negotiation includes the names, addresses, and telephone numbers of
DBEs that were considered; a description of the information provided regarding
the plans and specifications for the work selected for subcontracting; and
evidence as to why additional agreements could not be reached for DBEs
to perform the work.

(2) A bidder using good business judgment would consider a number of factors
in negotiating with subcontractors, including DBE subcontractors, and would take
a firm’s price and capabilities as well as contract goals into consideration.
However, the fact that there may be some additional costs involved in finding and
using DBE:s is not in itself sufficient reason for a bidder’s failure to meet the
contract DBE goal, as long as such costs are reasonable. Also, the ability
or desire of a prime contractor to perform the work of a contract with its own
organization does not relieve the bidder of the responsibility to make good faith
efforts. Bidding contractors are not, however, required to accept higher quotes
from DBE:s if the price difference is excessive or unreasonable.
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(E)

(F)

(©)

(H)

@

Not rejecting DBEs as being unqualified without sound reasons based on a thorough
investigation of their capabilities. The bidder’s standing within its industry, membership
in specific groups, organizations, or associates and political or social affiliations
(for example, union vs. non-union employee status) are not legitimate causes for the
rejection or non-solicitation of bids in the bidder’s efforts to meet the project goal.

Making efforts to assist interested DBEs in obtaining bonding, lines of credit,
or insurance as required by the recipient or bidder.

Making efforts to assist interested DBEs in obtaining necessary equipment, supplies,
materials, or related assistance or services.

Effectively using the services of available minority/women community organizations;
minority/women contractors’ groups; Federal, State, and local minority/women business
assistance offices; and other organizations as allowed on a case-by-case basis to provide
assistance in the recruitment and placement of DBEs. Contact within 7 days from the bid
opening the Business Development Manager in the Business Opportunity and Work
Force Development Unit to give notification of the bidder’s inability to get DBE quotes.

Any other evidence that the bidder submits which shows that the bidder has made
reasonable good faith efforts to meet the DBE goal.

In addition, the Department may take into account the following:

(1)  Whether the bidder’s documentation reflects a clear and realistic plan for
achieving the DBE goal.

(2)  The bidders’ past performance in meeting the DBE goals.

(3)  The performance of other bidders in meeting the DBE goal. For example, when
the apparent successful bidder fails to meet the DBE goal, but others meet it, you
may reasonably raise the question of whether, with additional reasonable efforts
the apparent successful bidder could have met the goal. If the apparent successful
bidder fails to meet the DBE goal, but meets or exceeds the average
DBE participation obtained by other bidders, the Department may view this,
in conjunction with other factors, as evidence of the apparent successful bidder
having made a good faith effort.

If the Department does not award the contract to the apparent lowest responsive bidder,
the Department reserves the right to award the contract to the next lowest responsive bidder that
can satisfy to the Department that the DBE goal can be met or that an adequate good faith effort
has been made to meet the DBE goal.
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Non-Good Faith Appeal

The State Contractor Utilization Engineer will notify the contractor verbally and in writing of
non-good faith. A contractor may appeal a determination of non-good faith made by the Goal
Compliance Committee. If a contractor wishes to appeal the determination made by the
Committee, they shall provide written notification to the State Contractual Services Engineer or
at DBE@ncdot.gov. The appeal shall be made within 2 business days of notification of the
determination of non-good faith.

Counting DBE Participation Toward Meeting DBE Goal

(A)

(B)

©

D)

)

Participation

The total dollar value of the participation by a committed DBE will be counted toward
the contract goal requirement. The total dollar value of participation by a committed
DBE will be based upon the value of work actually performed by the DBE and the actual
payments to DBE firms by the Contractor.

Joint Checks

Prior notification of joint check use shall be required when counting DBE participation
for services or purchases that involves the use of a joint check. Notification shall be
through submission of Form JC-1 (Joint Check Notification Form) and the use of joint
checks shall be in accordance with the Department's Joint Check Procedures.

Subcontracts (Non-Trucking)

A DBE may enter into subcontracts. Work that a DBE subcontracts to another DBE firm
may be counted toward the contract goal requirement. Work that a DBE subcontracts to
a non-DBE firm does not count toward the contract goal requirement.
If a DBE contractor or subcontractor subcontracts a significantly greater portion of the
work of the contract than would be expected on the basis of standard industry practices,
it shall be presumed that the DBE is not performing a commercially useful function.
The DBE may present evidence to rebut this presumption to the Department.
The Department's decision on the rebuttal of this presumption is subject to review by the
Federal Highway Administration but is not administratively appealable to USDOT.

Joint Venture

When a DBE performs as a participant in a joint venture, the Contractor may count
toward its contract goal requirement a portion of the total value of participation with the
DBE in the joint venture, that portion of the total dollar value being a distinct clearly
defined portion of work that the DBE performs with its forces.

Suppliers

A contractor may count toward its DBE requirement 60 percent of its expenditures for
materials and supplies required to complete the contract and obtained from a DBE regular
dealer and 100 percent of such expenditures from a DBE manufacturer.
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(F)

Manufacturers and Regular Dealers

A contractor may count toward its DBE requirement the following expenditures to
DBE firms that are not manufacturers or regular dealers:

(1)  The fees or commissions charged by a DBE firm for providing a bona fide
service, such as professional, technical, consultant, or managerial services, or for
providing bonds or insurance specifically required for the performance of
a DOT-assisted contract, provided the fees or commissions are determined to be
reasonable and not excessive as compared with fees and commissions customarily
allowed for similar services.

2) With respect to materials or supplies purchased from a DBE, which is neither
a manufacturer nor a regular dealer, count the entire amount of fees or
commissions charged for assistance in the procurement of the materials and
supplies, or fees or transportation charges for the delivery of materials or supplies
required on a job site (but not the cost of the materials and supplies themselves),
provided the fees are determined to be reasonable and not excessive as compared
with fees customarily allowed for similar services.

Commercially Useful Function

(A)

(B)

DBE Utilization

The Contractor may count toward its contract goal requirement only expenditures to
DBEs that perform a commercially useful function in the work of a contract.
A DBE performs a commercially useful function when it is responsible for execution of
the work of the contract and is carrying out its responsibilities by actually performing,
managing, and supervising the work involved. To perform acommercially useful
function, the DBE shall also be responsible with respect to materials and supplies used on
the contract, for negotiating price, determining quality and quantity, ordering the material
and installing (where applicable) and paying for the material itself. To determine
whether a DBE is performing a commercially useful function, the Department will
evaluate the amount of work subcontracted, industry practices, whether the amount the
firm is to be paid under the contract is commensurate with the work it is actually
performing and the DBE credit claimed for its performance of the work, and any other
relevant factors.

DBE Utilization in Trucking

The following factors will be used to determine if a DBE trucking firm is performing
a commercially useful function.

1) The DBE shall be responsible for the management and supervision of the entire
trucking operation for which it is responsible on a particular contract, and there
shall not be a contrived arrangement for the purpose of meeting DBE goals.

(2)  The DBE shall itself own and operate at least one fully licensed, insured, and
operational truck used on the contract.
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(3) The DBE receives credit for the total value of the transportation services it
provides on the contract using trucks it owns, insures, and operates using drivers
it employs.

(4) The DBE may subcontract the work to another DBE firm, including
an owner-operator who is certified as a DBE. The DBE who subcontracts work to
another DBE receives credit for the total value of the transportation services the
subcontracted DBE provides on the contract.

(5) The DBE may also subcontract the work to a non-DBE firm, including from
an owner-operator. The DBE who subcontracts the work to a non-DBE is entitled
to credit for the total value of transportation services provided by the
non-DBE subcontractor not to exceed the value of transportation services
provided by DBE-owned trucks on the contract. Additional participation by
non-DBE subcontractors receives credit only for the fee or commission it receives
as a result of the subcontract arrangement. The value of services performed under
subcontract agreements between the DBE and the Contractor will not count
towards the DBE contract requirement.

(6) A DBE may lease truck(s) from an established equipment leasing business open
to the general public. The lease must indicate that the DBE has exclusive use of
and control over the truck. This requirement does not preclude the leased truck
from working for others during the term of the lease with the consent of the DBE,
so long as the lease gives the DBE absolute priority for use of the leased truck.
This type of lease may count toward the DBE’s credit as long as the driver is
under the DBE’s payroll.

(7)  Subcontracted/leased trucks shall display clearly on the dashboard the name of the
DBE that they are subcontracted/leased to and their own company name if it is not
identified on the truck itself. Magnetic door signs are not permitted.

DBE Replacement

When a Contractor has relied on a commitment to a DBE firm (or an approved substitute
DBE firm) to meet all or part of a contract goal requirement, the contractor shall not terminate
the DBE for convenience. This includes, but is not limited to, instances in which the Contractor
seeks to perform the work of the terminated subcontractor with another DBE subcontractor,
a non-DBE subcontractor, or with the Contractor’s own forces or those of an affiliate. A DBE
may only be terminated after receiving the Engineer’s written approval based upon a finding of
good cause for the termination.

All requests for replacement of a committed DBE firm shall be submitted to the Engineer for
approval on Form RF-1 (DBE Replacement Request). If the Contractor fails to follow this
procedure, the Contractor may be disqualified from further bidding for a period of up to
6 months.
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The Contractor shall comply with the following for replacement of a committed DBE:

(A)

(B)

Performance Related Replacement

When a committed DBE is terminated for good cause as stated above, an additional DBE
that was submitted at the time of bid may be used to fulfill the DBE commitment.
A good faith effort will only be required for removing a committed DBE if there were no
additional DBEs submitted at the time of bid to cover the same amount of work as the
DBE that was terminated.

If a replacement DBE is not found that can perform at least the same amount of work as
the terminated DBE, the Contractor shall submit a good faith effort documenting the
steps taken. Such documentation shall include, but not be limited to, the following:

(1)

@

A3)
“)

Copies of written notification to DBEs that their interest is solicited in contracting
the work defaulted by the previous DBE or in subcontracting other items of work
in the contract.

Efforts to negotiate with DBEs for speciﬁc subbids including, at a minimum:
(a) The names, addresses, and telephone numbers of DBEs who were
contacted.

(b) A description of the information provided to DBEs regarding the plans
and specifications for portions of the work to be performed.

A list of reasons why DBE quotes were not accepted.

Efforts made to assist the DBEs contacted, if needed, in obtaining bonding or
insurance required by the Contractor.

Decertification Replacement

)

@)

When a committed DBE is decertified by the Department after the
SAF (Subcontract Approval Form) has been received by the Department, the
Department will not require the Contractor to solicit replacement
DBE participation equal to the remaining work to be performed by the decertified
firm. The participation equal to the remaining work performed by the decertified
firm will count toward the contract goal requirement.

When a committed DBE is decertified prior to the Department receiving the
SAF (Subcontract Approval Form) for the named DBE firm, the Contractor shall
take all necessary and reasonable steps to replace the DBE subcontractor with
another DBE subcontractor to perform at least the same amount of work to meet
the DBE goal requirement. If a DBE firm is not found to do the same amount of
work, a good faith effort must be submitted to NCDOT (see A herein for required
documentation).
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Changes in the Work

When the Engineer makes changes that result in the reduction or elimination of work to be
performed by a committed DBE, the Contractor will not be required to seek additional
participation. When the Engineer makes changes that result in additional work to be performed
by a DBE based upon the Contractor’s commitment, the DBE shall participate in additional work
to the same extent as the DBE participated in the original contract work.

When the Engineer makes changes that result in extra work, which has more than a minimal
impact on the contract amount, the Contractor shall seek additional participation by DBEs unless
otherwise approved by the Engineer.

When the Engineer makes changes that result in an alteration of plans or details of construction,
and a portion or all of the work had been expected to be performed by a committed DBE, the
Contractor shall seek participation by DBEs unless otherwise approved by the Engineer.

When the Contractor requests changes in the work that result in the reduction or elimination of
work that the Contractor committed to be performed by a DBE, the Contractor shall seek
additional participation by DBEs equal to the reduced DBE participation caused by the changes.

Reports and Documentation

A SAF (Subcontract Approval Form) shall be submitted for all work which is to be performed by
a DBE subcontractor. The Department reserves the right to require copies of actual subcontract
agreements involving DBE subcontractors.

When using transportation services to meet the contract commitment, the Contractor shall submit
a proposed trucking plan in addition to the SAF. The plan shall be submitted prior to beginning
construction on the project. The plan shall include the names of all trucking firms proposed for
use, their certification type(s), the number of trucks owned by the firm, as well as the individual
truck identification numbers, and the line item(s) being performed.

Within 30 calendar days of entering into an agreement with a DBE for materials, supplies
or services, not otherwise documented by the SAF as specified above, the Contractor shall
furnish the Engineer a copy of the agreement. The documentation shall also indicate the
percentage (60% or 100%) of expenditures claimed for DBE credit.

Reporting Disadvantaged Business Enterprise Participation

The Contractor shall provide the Engineer with an accounting of payments made to all
DBE firms, including material suppliers and contractors at all levels (prime, subcontractor,
or second tier subcontractor). This accounting shall be furnished to the Engineer for any given
month by the end of the following month. Failure to submit this information accordingly may
result in the following action:

(A)  Withholding of money due in the next partial pay estimate; or

(B) Removal of an approved contractor from the prequalified bidders’ list or the removal of
other entities from the approved subcontractors list.
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While each contractor (prime, subcontractor, 2nd tier subcontractor) is responsible for accurate
accounting of payments to DBEs, it shall be the prime contractor’s responsibility to report all
monthly and final payment information in the correct reporting manner.

Failure on the part of the Contractor to submit the required information in the time frame
specified may result in the disqualification of that contractor and any affiliate companies from
further bidding until the required information is submitted.

Failure on the part of any subcontractor to submit the required information in the time frame
specified may result in the disqualification of that contractor and any affiliate companies from
being approved for work on future DOT projects until the required information is submitted.

Contractors reporting transportation services provided by non-DBE lessees shall evaluate the
value of services provided during the month of the reporting period only.

At any time, the Engineer can request written verification of subcontractor payments.

(A)  Electronic Bids Reporting

The Contractor shall report the accounting of payments through the Department’s
DBE Payment Tracking System.

(B)  Paper Bids Reporting

The Contractor shall report the accounting of payments on the Department’s
DBE-IS (Subcontractor Payment Information) with each invoice. Invoices will not be
processed for payment until the DBE-IS is received.

Failure to Meet Contract Requirements

Failure to meet contract requirements in accordance with Subarticle 102-16(J) of the
2006 Metric Standard Specifications may be cause to disqualify the Contractor from further
bidding for a specified length of time.

PROGRESS SCHEDULE:
(12-18-07) M1 G70

Revise the 2006 Metric Standard Specifications as follows:

Page 1-60, Article 108-2 Progress Schedule, delete in its entirety and replace with the
following:

The Contractor shall prepare and submit for review and approval a schedule of proposed
working progress. This schedule shall be submitted on forms supplied by the Engineer or
in a format that is approved by the Engineer. A detailed Critical Path Method (CPM)
schedule shall not be submitted to replace the progress schedule details required below.

The proposed progress schedule shall be submitted no later than 7 days prior to the date
of the project preconstruction conference and shall be approved before any payments will
be processed for the project.
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When the Engineer has extended the completion date or if the project overrun is
anticipated to exceed 5%, the Contractor may submit a revised progress schedule to the
Engineer for review and approval. If plan revisions are anticipated to change the
sequence of operations in such a manner as will effect the progress but not the
completion date, then the Contractor may submit a revised progress schedule for review
and approval but the completion date shall remain unchanged.

The proposed progress schedule shall contain the following items:

(A)
(B)
©

A time scale diagram with major work activities and milestone dates clearly
labeled.

A cash curve corresponding to the milestones and work activities established
above.

A written narrative that explains the sequence of work, the controlling
operation(s), intermediate completion dates, milestones, project phasing,
anticipated work schedule, and estimated resources. In addition, explain how
permit requirements, submittal tracking, and coordination with subcontractors,
utility companies and other entities will be performed.

Major work activities are defined as components comprising more than 5% of the
total project cost or occupying more than 10% of total contract time and shall
include, if applicable, the following:

Clearing and grubbing
Grading

Drainage

Soil stabilization

Aggregate base course
Pavement

Culverts

Bridges (including removal)
Signals, ITS, and lighting
Overhead signs

Major Milestones are derived from the project construction phasing and shall
include, if applicable, the following:

Start of construction

Intermediate completion dates or times

Seasonal limitation/observation periods/moratoriums

Traffic shifts

Beginning and end of each traffic control phase or work area
Road openings

Completion date
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LIABILITY INSURANCE:
(11-18-08) M1 G80

Page 1-57, Article 107-16 is amended to include the following as the first, second, third and
fourth paragraphs:

The Contractor shall be liable for any losses resulting from a breach of the terms of this
contract. The Contractor shall be liable for any losses due to the negligence or willful
misconduct of its agents, assigns and employees including any sub-contractors which causes
damage to others for which the Department is found liable under the Torts Claims Act, or in the
General Courts of Justice, provided the Department provides prompt notice to the Contractor and
that the Contractor has an opportunity to defend against such claims. The Contractor shall not be
responsible for punitive damages.

The Contractor shall at its sole cost and expense obtain and furnish to the Department an original
standard ACORD form certificate of insurance evidencing commercial general liability with a
limit for bodily injury and property damage in the amount of $5,000,000.00 per occurrence and
general aggregate, covering the Contractor from claims or damages for bodily injury, personal
injury, or for property damages which may arise from operating under the contract by the
employees and agents of the Contractor. The required limit of insurance may be obtained by a
single general liability policy or the combination of a general liability and excess liability or
umbrella policy. The State of North Carolina shall be named as an additional insured on this
commercial general liability policy. The policy may contain the following language as relates to
the State as an additional insured: “This insurance with respect to the additional insured applies
only to the extent that the additional insured is held liable for your or your agent’s acts or
omissions arising out of and in the course of operations performed for the additional insured.”

The Contractor shall maintain all legally required insurance coverage, including without
limitation, worker’s compensation and vehicle liability, in the amounts required by law.
Providing and maintaining adequate insurance coverage is a material obligation of the contractor
and is of the essence of this contract. All such insurance shall meet all laws of the State of North
Carolina. Such insurance coverage shall be obtained from companies that are authorized to
provide such coverage and that are authorized by the Commissioner of Insurance to do business
in North Carolina. The Contractor shall at all times comply with the terms of such insurance

policies.
Upon execution of the contract, provide evidence of the above insurance requirements to the
Engineer.

CERTIFICATION FOR FEDERAL-AID CONTRACTS:
(3-21-90) M1 G85

The prospective participant certifies, by signing and submitting this bid or proposal, to the best
of his or her knowledge and belief, that:

(1)  No Federal appropriated funds have been paid or will be paid, by or on behalf of the
undersigned, to any person for influencing or attempting to influence an officer or
employee of any Federal agency, a Member of Congress, an officer or employee of
Congress, or an employee of a Member of Congress in connection with the awarding of
any Federal contract, the making of any Federal grant, the making of any Federal loan,
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the entering into of any cooperative agreement, and the extension, continuation, renewal,
amendment, or modification of any Federal contract, grant, loan, or cooperative
agreement.

(2)  If any funds other than Federal appropriated funds have been paid or will be paid to any
person for influencing or attempting to influence an officer or employee of any Federal
agency, a Member of Congress, an officer or employee of Congress, or an employee of a
Member of Congress in connection with this Federal contract, grant, loan, or cooperative
agreement, the undersigned shall complete and submit Standard Form-LLL, Disclosure
Form to Report Lobbying, in accordance with its instructions.

This certification is a material representation of fact upon which reliance was placed when this
transaction was made or entered into. Submission of this certification is a prerequisite for making
or entering into this transaction imposed by Section 1352, Title 31, U.S. Code. Any person who
fails to file the required certification shall be subject to a civil penalty of not less than $10,000
and not more than $100,000 for each such failure.

The prospective participant also agrees by submitting his or her bid or proposal that he or she
shall require that the language of this certification be included in all lower tier subcontracts,
which exceed $100,000 and that all such subrecipients shall certify and disclose accordingly.

CONTRACTOR'S LICENSE REQUIREMENTS:
(7-195) M1 G88

If the successful bidder does not hold the proper license to perform any plumbing, heating, air
conditioning, or electrical work in this contract, he will be required to sublet such work to a
contractor properly licensed in accordance with Article 2 of Chapter 87 of the General Statutes
(licensing of heating, plumbing, and air conditioning contractors) and Article 4 of Chapter 87 of
the General Statutes (licensing of electrical contractors).

SUBMISSION OF BIDS - ALTERNATES:
(7-15-08) MI1G 091

The 2006 Metric Standard Specifications are revised as follows:
Page 1-16, Subarticle 102-8(B)(2) is revised to delete the word “not”.
Page 1-22, Subarticle 103-2(B)(4) Electronic Bids, delete and replace with the following:

Do not enter zero (0) in any unit price field unless zero is the intended bid for that item.
Zero will be considered a valid bid. However, where zeros are entered for items that are
authorized alternates to those items for which a non-zero bid price has been submitted,
zeros will be deemed invalid.

Page 1-22, Subarticle 103-2(B)(5) Electronic Bids, delete and replace with the following:

5) When the proposal allows alternate bids, the bidder shall submit a unit or lump sum price
for every item in the proposal other than items that are authorized alternates to those
items for which a bid price has been submitted. Where the bidder submits a unit price
other than zero for all items of an authorized alternate, the Department will determine the
lowest total price based on the alternates(s) bid.



C202948 (X-0002BB) 23 Cumberland County

U.S. DEPARTMENT OF TRANSPORTATION HOTLINE:
(11-22-94) M1 G100

To report bid rigging activities call:  1-800-424-9071

The U.S. Department of Transportation (DOT) operates the above toll-free hotline Monday
through Friday, 8:00 a.m. to 5:00 p.m. eastern time. Anyone with knowledge of possible bid
rigging, bidder collusion, or other fraudulent activities should use the hotline to report such
activities.

The hotline is part of the DOT's continuing effort to identify and investigate highway
construction contract fraud and abuse is operated under the direction of the DOT Inspector
General. All information will be treated confidentially and caller anonymity will be respected.

SUBSURFACE INFORMATION:
(7-195) M1 G112 A

There is no subsurface information available on this project. The Contractor shall make his own
investigation of subsurface conditions.

LOCATING EXISTING UNDERGROUND UTILITIES:
(3-20-12) 105 M1 G115

Revise the 2006 Metric Standard Specifications as follows:
Page 1-41, Article 105-8, after the first sentence of the second paragraph, 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.

MAINTENANCE OF THE PROJECT:
(11-20-07) M1 G125

Revise the 2006 Metric Standard Specifications as follows:
Page 1-34, Article 104-10 Maintenance of the Project is amended as follows:
Add the following after the first sentence of the first paragraph.

All guardrail/guiderail within the project limits shall be included in this maintenance,
except that where the work consists of resurfacing only, no guardrail maintenance will be
required.

Add the following as the last sentence of the first paragraph:

The Contractor shall perform weekly inspections of guardrail and guiderail and shall
report damages to the Engineer on the same day of the weekly inspection. Where
damaged guardrail or guiderail is repaired or replaced as a result of maintaining the
project in accordance with this Article, such repair or replacement shall be performed
within 7 consecutive calendar days of such inspection report.
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Page 1-34, Article 104-10 Maintenance of the Project is amended to replace the last sentence
of the second paragraph with the following:

The Contractor will not be directly compensated for any maintenance operations
necessary, except for maintenance of guardrail/guiderail, as this work will be considered
incidental to the work covered by the various contract items. The provisions of Article
104-7, Extra Work, and Article 104-8, Compensation and Record Keeping will apply to
authorized maintenance of guardrail/guiderail. Performance of weekly inspections of
guardrail/guiderail, and the damage reports required as described above, will be
considered to be an incidental part of the work being paid for by the various contract
items.

COOPERATION BETWEEN CONTRACTORS:
(7-1-95) M1 G133

The Contractor's attention is directed to Article 105-7 of the 2006 Metric Standard
Specifications.

U-2519DA, Cumberland County is currently under construction located on the west end of
this project and will not be completed before this project is let.

X-0002BC, X-0002CA and X-0002CB, Cumberland County is currently under construction
located on the east end of this project and will not be completed before this project is let.

U-4444AA, Cumberland County is currently under construction, located at the north end
of Murchison Road and will be completed during the contract time of this project.

The Contractor on this project shall cooperate with the Contractor 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.

CONTRACTOR CLAIM SUBMITTAL FORM:
(9-16-08) M1 G140

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/.

TWELVE MONTH GUARANTEE:
(7-15-03) M1 G145

(A) The Contractor shall guarantee materials and workmanship against latent and patent
defects arising from faulty materials, faulty workmanship or negligence for a period of
twelve months following the date of final acceptance of the work for maintenance and
shall replace such defective materials and workmanship without cost to the Department.
The Contractor will not be responsible for damage due to faulty design, normal wear and
tear, for negligence on the part of the Department, and/or for use in excess of the design.

(B)  Where items of equipment or material carry a manufacturer’s guarantee for any period in
excess of twelve months, then the manufacturer’s guarantee shall apply for that particular
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piece of equipment or material. The Department’s first remedy shall be through the
manufacturer although the Contractor is responsible for invoking the warranted repair
work with the manufacturer. The Contractor’s responsibility shall be limited to the term
of the manufacturer’s guarantee. NCDOT would be afforded the same warranty as
provided by the Manufacturer.

This guarantee provision shall be invoked only for major components of work in which the
Contractor would be wholly responsible for under the terms of the contract. Examples would
include pavement structures, bridge components, and sign structures. This provision will not be
used as a mechanism to force the Contractor to return to the project to make repairs or perform
additional work that the Department would normally compensate the Contractor for. In addition,
routine maintenance activities (i.e. mowing grass, debris removal, ruts in earth shoulders,) are
not parts of this guarantee.

Appropriate provisions of the payment and/or performance bonds shall cover this guarantee for
the project.

To ensure uniform application statewide the Division Engineer will forward details regarding the
circumstances surrounding any proposed guarantee repairs to the Chief Engineer for review and
approval prior to the work being performed.

LEGAL RELATIONS AND RESPONSIBILITY TO PUBLIC:
(12-19-06)(Rev 3-16-10) M1 G151

Revise the 2006 Metric Standard Specifications as follows:

Page 1-51, 107-2 Assignment of Claims Void, replace the reference from G.S. /143-3.3 to G.S.
143B-426.40A.

Page 1-58, 107-18 Contractor’s Responsibility for Work, in the first paragraph, last sentence,
replace the word legally with the word contractually.

GIFTS FROM VENDORS AND CONTRACTORS:
(12-15-09) MIG 152

By Executive Order 24, issued by Governor Perdue, and N.C. G.S.§ 133-32, it is unlawful for
any vendor or contractor (i.e. architect, bidder, contractor, construction manager, design
professional, engineer, landlord, offeror, 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.

For additional information regarding the specific requirements and exemptions, vendors and
contractors are encouraged to review Executive Order 24 and G.S. § 133-32.
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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.

EROSION AND SEDIMENT CONTROL/STORMWATER CERTIFICATION:
(1-16-07) (Rev 9-18-12) 105-16, 225-2, 16 M1 G180

General

Schedule and conduct construction activities in a manner that will minimize soil erosion and the
resulting sedimentation and turbidity of surface waters. Comply with the requirements herein
regardless of whether or not a National Pollution discharge Elimination System (NPDES) permit
for the work is required.

Establish a chain of responsibility for operations and subcontractors’ operations to ensure that
the Erosion and Sediment Control/Stormwater Pollution Prevention Plan is implemented and
maintained over the life of the contract.

(A)  Certified Supervisor - Provide a certified Erosion and Sediment Control/Stormwater
Supervisor to manage the Contractor and subcontractor operations, insure compliance
with Federal, State and Local ordinances and regulations, and manage the Quality
Control Program.

(B)  Certified Foreman - Provide a certified, trained foreman for each construction operation
that increases the potential for soil erosion or the possible sedimentation and turbidity of
surface waters.

(C)  Certified Installer - Provide a certified installer to install or direct the installation for
erosion or sediment/stormwater control practices.

(D)  Certified Designer - Provide a certified designer for the design of the erosion and
sediment control/stormwater component of reclamation plans and, if applicable, for the
design of the project erosion and sediment control/stormwater plan.

Roles and Responsibilities

(A)  Certified Erosion and Sediment Control/Stormwater Supervisor - The Certified
Supervisor shall be Level II and responsible for ensuring the erosion and sediment
control/stormwater plan is adequately implemented and maintained on the project and for
conducting the quality control program. The Certified Supervisor shall be on the project
within 24 hours notice from initial exposure of an erodible surface to the project’s final
acceptance. Perform the following duties:

(1)  Manage Operations - Coordinate and schedule the work of subcontractors so that
erosion and sediment control/stormwater measures are fully executed for each
operation and in a timely manner over the duration of the contract.

(a) Oversee the work of subcontractors so that appropriate erosion and
sediment control/stormwater preventive measures are conformed to at
each stage of the work.
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@)

(b)
©
(d)
(e

®

@
(h)
@)

@
(k)

Prepare the required National Pollutant Discharge Elimination System
(NPDES) Inspection Record and submit to the Engineer.

Attend all weekly or monthly construction meetings to discuss the findings
of the NPDES inspection and other related issues.

Implement the erosion and sediment control/stormwater site plans
requested.

Provide any needed erosion and sediment control/stormwater practices for
the Contractor’s temporary work not shown on the plans, such as, but not
limited to work platforms, temporary construction, pumping operations,
plant and storage yards, and cofferdams.

Acquire applicable permits and comply with requirements for borrow plts,
dewatering, and any temporary work conducted by the Contractor in
jurisdictional areas.

Conduct all erosion and sediment control/stormwater work in a timely and
workmanlike manner.

Fully perform and install erosion and sediment control/stormwater work
prior to any suspension of the work.

Coordinate with Department, Federal, State and Local Regulatory
agencies on resolution of erosion and sediment control/stormwater issues
due to the Contractor’s operations.

Ensure that proper cleanup occurs from vehicle tracking on paved surfaces
or any location where sediment leaves the Right-of-Way.

Have available a set of erosion and sediment control/stormwater plans that
are initialed and include the installation date of Best Management
Practices. These practices shall include temporary and permanent
groundcover and be properly updated to reflect necessary plan and field
changes for use and review by Department personnel as well as regulatory
agencies.

Requirements set forth under the NPDES Permit - The Department's NPDES
Stormwater permit (NCS000250) outlines certain objectives and management
measures pertaining to construction activities. =~ The permit references
NCGO010000, General Permit to Discharge Stormwater under the NPDES, and
states that the Department shall incorporate the applicable requirements into its
delegated Erosion and Sediment Control Program for construction activities
disturbing one or more acres of land. The Department further incorporates these
requirements on all contracted bridge and culvert work at jurisdictional waters,
regardless of size. Some of the requirements are, but are not limited to:

(2)

(b)

Control project site waste to prevent contamination of surface or ground
waters of the state, ie. from equipment operation/maintenance,
construction materials, concrete washout, chemicals, litter, fuels,
lubricants, coolants, hydraulic fluids, any other petroleum products, and
sanitary waste.

Inspect erosion and sediment control/stormwater devices and stormwater
discharge outfalls at least once every 7 calendar days, twice weekly for
construction related Federal Clean Water Act, Section 303(d) impaired
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3)

©

(d)
©
®

(®
(h)

®

streams with turbidity violations, and within 24 hours after a significant
rainfall event of 12 mm that occurs within a 24 hour period.

Maintain an onsite rain gauge or use the Department’s Multi-Sensor
Precipitation Estimate website to maintain a daily record of rainfall
amounts and dates.

Maintain erosion and sediment control/stormwater inspection records for
review by Department and Regulatory personnel upon request.

Implement approved reclamation plans on all borrow pits, waste sites and
staging areas.

Maintain a log of turbidity test results as outlined in the Department's
Procedure for Monitoring Borrow Pit Discharge.

Provide secondary containment for bulk storage of liquid materials.
Provide training for employees concerning general erosion and sediment
control/stormwater awareness, the Department’s NPDES Stormwater
Permit NCS000250 requirements, and the applicable requirements of the
General Permit, NCGO010000.

Report violations of the NPDES permit to the Engineer immediately who
will notify the Division of Water Quality Regional Office within 24 hours
of becoming aware of the violation.

Quality Control Program - Maintain a quality control program to control erosion,
prevent sedimentation and follow provisions/conditions of permits. The quality
control program shall:

(@
(b)
©
©
®

®
(h)
®
Q)

Follow permit requirements related to the Contractor and subcontractors’
construction activities.

Ensure that all operators and subcontractors on site have the proper
erosion and sediment control/stormwater certification.

Notify the Engineer when the required certified erosion and sediment
control/stormwater personnel are not available on the job site when
needed.

Conduct the inspections required by the NPDES permit.

Take corrective actions in the proper timeframe as required by the NPDES
permit for problem areas identified during the NPDES inspections.
Incorporate erosion control into the work in a timely manner and stabilize
disturbed areas with mulch/seed or vegetative cover on a section-by-
section basis.

Use flocculants approved by state regulatory authorities where appropriate
and where required for turbidity and sedimentation reduction.

Ensure proper installation and maintenance of temporary erosion and
sediment control devices.

Remove temporary erosion or sediment control devices when they are no
longer necessary as agreed upon by the Engineer.

The Contractor’s quality control and inspection procedures shall be
subject to review by the Engineer. Maintain NPDES inspection records
and make records available at all times for verification by the Engineer.
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(B)

©

D)

Certified Foreman - At least one Certified Foreman shall be onsite for each type of work
listed herein during the respective construction activities to control erosion, prevent
sedimentation and follow permit provisions:

(1)  Foreman in charge of grading activities
(2)  Foreman in charge of bridge or culvert construction over jurisdictional areas
(3)  Foreman in charge of utility activities

The Contractor may request to use the same person as the Level II Supervisor and
Level II Foreman. This person shall be onsite whenever construction activities as
described above are taking place. This request shall be approved by the Engineer prior to
work beginning.

The Contractor may request to name a single Level II Foreman to oversee multiple
construction activities on small bridge or culvert replacement projects. This request shall
be approved by the Engineer prior to work beginning.

Certified Installers - Provide at least one onsite, Level I Certified Installer for each of the
following erosion and sediment control/stormwater crew:

1) Seeding and Mulching

2) Temporary Seeding

(3)  Temporary Mulching

“) Sodding

5) Silt fence or other perimeter erosion/sediment control device installations

(6)  Erosion control blanket installation

(7)  Hydraulic tackifier installation

(8)  Turbidity curtain installation

(9)  Rock ditch check/sediment dam installation

(10)  Ditch liner/matting installation

(11)  Inlet protection

(12) Riprap placement

(13)  Stormwater BMP installations (such as but not limited to level spreaders,
retention/detention devices)

(14)  Pipe installations within jurisdictional areas

If a Level 1 Certified Installer is not onsite, the Contractor may substitute
a Level II Foreman for a Level I Installer, provided the Level II Foreman is not tasked to
another crew requiring Level II Foreman oversight.

Certified Designer - Include the certification number of the Level III-B Certified
Designer on the erosion and sediment control/stormwater component of all reclamation
plans and if applicable, the certification number of the Level III-A Certified Designer on
the design of the project erosion and sediment control/stormwater plan.
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Preconstruction Meeting

Furnish the names of the Certified Erosion and Sediment Control/Stormwater Supervisor,
Certified Foremen, Certified Installers and Certified Designer and notify the Engineer of
changes in certified personnel over the life of the contract within 2 days of change.

Ethical Responsibility

Any company performing work for the North Carolina Department of Transportation has the
ethical responsibility to fully disclose any reprimand or dismissal of an employee resulting from
improper testing or falsification of records.

Revocation or Suspension of Certification

Upon recommendation of the Chief Engineer to the certification entity, certification for
Supervisor, Certified Foremen, Certified Installers and Certified Designer may be revoked or
suspended with the issuance of an Immediate Corrective Action (ICA), Notice of
Violation (NOV), or Cease and Desist Order for erosion and sediment control/stormwater related

issues.

The Chief Engineer may recommend suspension or permanent revocation of certification due to
the following:

(A) Failure to adequately perform the duties as defined within this certification provision.

(B)  Issuance of an ICA, NOV, or Cease and Desist Order.

(C)  Failure to fully perform environmental commitments as detailed within the permit
conditions and specifications.

(D)  Demonstration of erroneous documentation or reporting techniques.

(E)  Cheating or copying another candidate’s work on an examination.

(F)  Intentional falsification of records.

(G) Directing a subordinate under direct or indirect supervision to perform any of the above

actions.
(H) Dismissal from a company for any of the above reasons.
()] Suspension or revocation of one’s certification by another entity.

Suspension or revocation of a certification will be sent by certified mail to the certificant and the
Corporate Head of the company that employs the certificant.

A certificant has the right to appeal any adverse action which results in suspension or permanent
revocation of certification by responding, in writing, to the Chief Engineer within 10 calendar
days after receiving notice of the proposed adverse action.

Chief Engineer
1537 Mail Service Center
Raleigh, NC 27699-1537
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Failure to appeal within 10 calendar days will result in the proposed adverse action becoming
effective on the date specified on the certified notice. Failure to appeal within the time specified
will result in a waiver of all future appeal rights regarding the adverse action taken. The
certificant will not be allowed to perform duties associated with the certification during the

appeal process.

The Chief Engineer will hear the appeal and make a decision within 7 days of hearing the appeal.
Decision of the Chief Engineer will be final and will be made in writing to the certificant.

If a certification is temporarily suspended, the certificant shall pass any applicable written
examination and any proficiency examination, at the conclusion of the specified suspension
period, prior to having the certification reinstated.

Measurement and Payment

Certified Erosion and Sediment Control/Stormwater Supervisor, Certified Foremen, Certified
Installers and Certified Designer will be incidental to the project for which no direct
compensation will be made.

EMPLOYMENT:
(11-15-11) M1 G184

Revise the 2006 Metric Standard Specifications as follows:
Page 1-20, Subarticle 102-16(0), delete and replace with the following:
(0) Failure to restrict a former Department employee as prohibited by Article 108-5.

Page 1-61, Article 108-5 CHARACTER OF WORKMEN, METHODS, AND
EQUIPMENT, delete the first sentence of the second paragraph and delete the first word of the
second sentence of the second paragraph.

STATE HIGHWAY ADMINISTRATOR TITLE CHANGE:
(©-18-12) M1 G185

Revise the 2006 Metric Standard Specifications as follows:

Replace all references to “State Highway Administrator” with “Chief Engineer”.
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PROJECT SPECIAL PROVISIONS
ROADWAY

BURNING RESTRICTIONS:
(7-1-95) M2 R0S

Open burning is not permitted on any portion of the right-of-way limits established for this
project. Do not burn the clearing, grubbing or demolition debris designated for disposal and
generated from the project at locations within the project limits, off the project limits or at any
waste or borrow sites in this county. Dispose of the clearing, grubbing and demolition debris by
means other than burning, according to state or local rules and regulations.

EMBANKMENTS:
(5-16-06) (Rev 10-19-10) M2 RI8

Revise the 2006 Metric Standard Specifications as follows:
Page 2-17, Article 235-3 MATERIALS, amend as follows:
Add the following as the second sentence of the first paragraph:

Do not use material meeting the requirements of AASHTO M145 for soil classification
A-2-5 and A-5 with a plasticity index (PI) of less than 8 within 300 mm of the subgrade.

Add the following as the second sentence of the second paragraph:

Aerate and dry material containing moisture content in excess of what is required to
achieve embankment stability and specified density.

Page 2-18, Subarticle 235-4(B) Embankment Formation, add the following:

(16) Do not place rock or broken pavement in embankment areas where piles or drilled
shaft foundations are to be constructed. This shall include but not be limited to
piles and foundations for structures, metal signal poles, overhead sign structures,
and high mount lighting.

SHOULDER AND FILL SLOPE MATERIAL:
(5-21-02) M2R45C

Description

Perform the required shoulder and slope construction for this project in accordance with the
applicable requirements of Section 560 and Section 235 of the 2006 Metric Standard
Specifications except as follows:

Construct the top 150 mm of shoulder and fill slopes with soils capable of supporting vegetation.

Provide soil with a P.I. greater than 6 and less than 25 and with a pH ranging from 5.5 to 6.8.
Remove stones and other foreign material 50 mm or larger in diameter. All soil is subject to test
and acceptance or rejection by the Engineer.

Obtain material from within the project limits or approved borrow source.
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Compensation

When the Contractor elects to obtain material from an area located beneath a proposed fill
sections which does not require excavation for any reason other than to generate acceptable
shoulder and fill slope material, the work of performing the excavation will be considered
incidental to the item of Borrow Excavation or Shoulder Borrow. If there is no pay item for
Borrow or Shoulder Excavation in the contract, this work will be considered incidental to
Unclassified Excavation. Stockpile the excavated material in a manner to facilitate measurement
by the Engineer. Fill the void created by the excavation of the shoulder and fill slope material
with suitable material. Payment for material used from the stockpile will be made at the contract
unit price for Borrow Excavation or Shoulder Borrow. If there is no pay item for Borrow
Excavation or Shoulder Borrow, then the material will be paid for at the contract unit price for
Unclassified Excavation. The material used to fill the void created by the excavation of the
shoulder and fill slope material will be made at the contract unit price for Unclassified
Excavation, Borrow Excavation, or Shoulder Borrow, depending on the source of the material.

Material generated from undercut excavation, unclassified excavation or clearing and grubbing
operations that is placed directly on shoulders or slope areas, will not be measured separately for
payment, as payment for the work requiring the excavation will be considered adequate
compensation for depositing and grading the material on the shoulders or slopes.

When undercut excavation is performed at the direction of the Engineer and the material
excavated is found to be suitable for use as shoulder and fill slope material, and there is no area
on the project currently prepared to receive the material generated by the undercut operation, the
Contractor may construct a stockpile for use as borrow at a later date. Payment for the material
used from the stockpile will be made at the contract unit price for Borrow Excavation or

Shoulder Borrow.

When shoulder material is obtained from borrow sources or from stockpiled material, payment
for the work of shoulder construction will be made at the contract unit price per cubic yard for
Borrow Excavation or Shoulder Borrow in accordance with the applicable provisions of Section
230 or Section 560 of the 2006 Metric Standard Specifications. :

FINE GRADING SUBGRADE, SHOULDERS AND DITCHES:
(7-21-09) M5 RO1

Revise the 2006 Metric Standard Specifications as follows:
Page 5-1, Article 500-1 DESCRIPTION, replace the first sentence with the following:
Perform the work covered by this section including but not limited to preparing, grading,

shaping, manipulating moisture content, and compacting either an unstabilized or stabilized
roadbed to a condition suitable for placement of base course, pavement, and shoulders.
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AGGREGATE BASE COURSE:
12-19-06 MS R03

Revise the 2006 Metric Standard Specifications as follows:

Page 5-9, Article 520-5 Hauling and Placing Aggregate Base Material, 6th paragraph, replace
the first sentence with the following:

Base course that is in place on November 15 shall have been covered with a subsequent layer of
pavement structure or with a sand seal. Base course that has been placed between November 16
and March 15 inclusive shall be covered within 7 calendar days with a subsequent layer of
pavement structure or with a sand seal.

PREPARATION OF SUBGRADE AND BASE:
(1-16-96) MS5 ROS (Rev.)

On all portions of this project except —Y- lines, prepare the subgrade and base beneath the
pavement structure in accordance with the applicable sections of the 2006 Metric Standard
Specifications except use an automatically controlled fine grading machine utilizing string lines,
laser controls, or other approved methods to produce final subgrade and base surfaces meeting
the lines, grades, and cross sections required by the plans or established by the Engineer.

No direct payment will be made for the work required by this provision as it will be considered
incidental to other work being paid for by the various items in the contract.

ASPHALT PAVEMENTS - SUPERPAVE:
(7-18-06)(Rev 10-18-11) M6 ROL

Revise the 2006 Metric Standard Specifications as follows:
Page 6-2, Article 600-9 Measurement and Payment, delete the second paragraph.

Page 6-10, Subarticle 609-5(C)(2), Required Sampling and Testing Frequencies, first
partial paragraph at the top of the page, delete last sentence and replace with the following:

If the Engineer allows the mix to remain in place, payment will be made in accordance with
Article 105-3.

Page 6-10, Subarticle 609-5(C)(2), Quality Control Minimum Sampling and Testing
Schedule, first paragraph and replace with the following:

Sample and test the completed mixture from each mix design per plant per year at the following
minimum frequency during mix production:

Second paragraph, delete the fourth sentence and replace with the following:

When daily production of each mix design exceeds 100 metric tons and a regularly scheduled
full test series random sample location for that mix design does not occur during that day’s
production, perform at least one partial test series consisting of Items A and B in the schedule

below.
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Page 6-10, Subarticle 609-5(C)(2)(c) Maximum Specific Gravity, add after
(AASHTO T 209):

or ASTM D 2041

Page 6-11, Subarticle 609-5(C)(2)(e) Tensile Strength Ratio (TSR), add a heading before
the first paragraph as follows:

>i) Option 1
Insert the following immediately after the first paragraph:
(ii) Option 2

Mix sampled from truck at plant with one set of specimens prepared by the Contractor and then
tested jointly by QA and QC at a mutually agreed upon lab site within the first 7 calendar days
after beginning production of each new mix design.

Second paragraph, delete and replace with the following:

Test all TSR specimens required by either option noted above on either a recording test press or
a test press that maintains the peak load reading after the specimen has broken.

Page 6-11, Subarticle 609-5(C)(3) Control Charts, delete the second sentence of the first
paragraph and replace with the following:

For mix incorporated into the project, record full test series data from all regularly scheduled
random samples or directed samples that replace regularly scheduled random samples, on control
charts the same day the test results are obtained.

Page 6-12, Subarticle 609-5(C)(3) Control Charts, fourth paragraph on this page, delete the
last sentence and replace with the following:

Denote the moving average control limits with a dash green line and the individual test limits
with a dash red line.

Page 6-15, Subarticle 609-5(C)(3)(a), (b) and (c), replace (a) (b) and (c) with the following:
(a) A change in the binder percentage, aggregate blend, or Gyym is made on the JMF, or

(b)  When the Contractor elects to stop or is required to stop production after one or two
moving average values, respectively, fall outside the moving average limits as outlined in
Subarticle 609-5(C)(6)), or,

() If failure to stop production after two consecutive moving averages exceed the moving
average limits occurs, but production does stop at a subsequent time, re-establish a new
moving average beginning at the actual production stop point.
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Page 6-15, Subarticle 609-5(C)(4) Control Limits, replace the first paragraph and the
CONTROL LIMITS Table on page 6-13 with the following:

The following are established as control limits for mix production. Apply the individual limits to
the individual test results. Control limits for the moving average limits are based on a moving
average of the last 4 data points. Apply all control limits to the applicable target source.

‘ CONTROL LIMITS
Mix Control Criteria  Target Source Mov11£gi£i\t'erage Individual Limit -

:2.36 mm Sieve JMF +4.0 % +8.0 %

'0.075 mm Sieve JMF o ELS% £2.5%
‘Binder Content JMF +0.3 % +0.7 %

VIM @ Nges : JMF +1.0 % +2.0 %

"VMA @ Nges Min. Spec. Limit Min Spec. Limit -1.0%

Po 075/ Pye Ratio 1.0 +0.4 ' +0.8

%Gmm @ Nini  Max. Spec. Limit N/A +2.0%

‘TSR Min. Spec. Limit N/A - 15%

Page 6-13, Subarticle 609-5(C)(5) Warning Bands, delete this subarticle in its entirety.

Pages 6-13 through 6-15, Subarticle 609-5(C)(6) Corrective Actions, delete the word
"warning'' and replace with the words ""moving average''.

Page 6-13, Subarticle 609-5(C)(6) Corrective Actions, first paragraph, first sentence, delete
and replace with the following:

Immediately notify the Engineer when moving averages exceed the moving average limits.

Page 6-14, Subarticle 609-5(C)(6) Corrective Actions, second paragraph, delete and replace
with the following:

Failure to stop production when required due to an individual mix test not meeting the specified
requirements will subject all mix from the stop point tonnage to the point when the next
individual test is back on or within the moving average limits, or to the tonnage point when
production is actually stopped, whichever occurs first, to being considered unacceptable.

Fifth full paragraph, delete the first, second, and third sentence and replace with the
following:

Immediately notify the Engineer when any moving average value exceeds the moving average
limit. If two consecutive moving average values for any one of the mix control criteria fall
outside the moving average limits, cease production of that mix, immediately notify the Engineer
of the stoppage, and make adjustments. The Contractor may elect to stop production after only
one moving average value falls outside the moving average limits.



C202948 (X-0002BB) 37 Cumberland County

Page 6-14, Subarticle 609-5(C)(6) Corrective Actions, eighth paragraph, delete and replace
with the following:

If the process adjustment improves the property in question such that the moving average after
four additional tests is on or within the moving average limits, the Contractor may continue
production with no reduction in payment.

Page 6-14, Subarticle 609-5(C)(6) Corrective Actions, delete the last paragraph and the
first paragraph on Page 6-15, including the Table for Payment for Mix Produced in the
Warning Bands and substitute the following:

If the adjustment does not improve the property in question such that the moving average after
four additional individual tests is outside the moving average limits, the mix will be evaluated for
acceptance in accordance with Article 105-3. Reduced payment for or removal of the mix in
question will be applied starting from the plant sample tonnage at the stop point to the sample
tonnage when the moving average is on or within the moving average limits. In addition, any
mix that is obviously unacceptable will be rejected for use in the work.

Page 6-15, Second full paragraph, delete and replace with the following:

Failure to stop production and make adjustments when required due to two consecutive moving
average values falling outside the moving average limits will subject all mix produced from the
stop point tonnage to the tonnage point when the moving average is back on or within the
moving average limits or to the tonnage point when production is actually stopped, whichever
occurs first, to being considered unacceptable. Remove this material and replaced with materials
that comply with the Specifications at no additional costs to the Department, unless otherwise
approved. Payment will be made for the actual quantities of materials required to replace the
removed quantities, not to exceed the original amounts.

Page 6-16, Subarticle 609-5(D)(1) General, delete the last paragraph, and replace with the
following:

Perform the sampling and testing at the minimum test frequencies as specified above. Should the
density testing frequency fail to meet the minimum frequency as specified above, all mix without
the required density test representation will be considered unsatisfactory. If the Engineer allows
the mix to remain in place, payment will be made in accordance with Article 105-3.

Page 6-18, Subarticle 609-5(D)(4) Nuclear Gauge Density Procedures, third paragraph,
insert the following as the second sentence:

Determine the Daily Standard Count in the presence of the QA Roadway Technician or
QA Nuclear Gauge Technician on days when a control strip is being placed.
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Page 6-18, Subarticle 609-5(D)(S) Limited Production Procedure, delete the last paragraph
including (a), (b), (c) and substitute the following:

Proceed on limited production when, for the same mix type and on the same contract, one of the
following conditions occur (except as noted in the first paragraph below).

(a) Two consecutive failing lots, except on resurfacing*
(b) Three consecutive failing lots on resurfacing*
© Two consecutive failing nuclear control strips.

* Resurfacing is defined as the first new uniform layer placed on an existing pavement.

Page 6-20, Article 609-6 QUALITY ASSURANCE, DENSITY QUALITY ASSURANCE,
insert the following items after item (E):

(F) By retesting Quality Control core samples from control strips (either core or nuclear) at
a frequency of 100% of the frequency required of the Contractor;

(G) By observing the Contractor perform all standard counts of the Quality Control nuclear
gauge prior to usage each nuclear density testing day; or

(H) By any combination of the above.

Page 6-23 through Page 6-24, Subarticle 610-3(A) Mix Design-General, delete the fourth
and fifth paragraphs and replace with the following:

Reclaimed Asphalt Pavement (RAP) or Reclaimed Asphalt Shingles (RAS) may be incorporated
into asphalt plant mixes in accordance with Article 1012-1 and the following applicable

requirements.

Reclaimed asphalt pavement (RAP) may constitute up to 50% of the total material used in
recycled mixtures, except for mix Type S 12.5D, Type S 9.5D, and mixtures containing
reclaimed asphalt shingle material (RAS). Reclaimed asphalt shingle (RAS) material may
constitute up to 6% by weight of total mixture for any mix. When both RAP and RAS are used,
do not use a combined percentage of RAS and RAP greater than 20% by weight of total mixture,
unless otherwise approved. When the percent of binder contributed from RAS or a combination
of RAS and RAP exceeds 20% but not more than 30% of the total binder in the completed mix,
the virgin binder PG grade shall be one grade below (both high and low temperature grade) the
binder grade specified in Table 610-2 for the mix type, unless otherwise approved. When the
percent of binder contributed from RAS or a combination of RAS and RAP exceeds 30% of the
total binder in the completed mix, the Engineer will establish and approve the virgin binder PG
grade. Use approved methods to determine if any binder grade adjustments are necessary to
achieve the performance grade for the specified mix type.

For Type S 12.5D and Type S 9.5D mixes, the maximum percentage of reclaimed asphalt
material is limited to 20% and shall be produced using virgin asphalt binder grade PG 76-22.
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For all other recycled mix types, the virgin binder PG grade shall be as specified in
Table 610-2A for the specified mix type.

When the percentage of RAP is greater than 20% but not more than 30% of the total mixture, use
RAP meeting the requirements for processed or fractionated RAP in accordance with the

requirements of Article 1012-1.

When the percentage of RAP is greater than 30% of the total mixture, use an approved stockpile
of RAP in accordance with Subarticle 1012-1(C). Use approved test methods to determine if any
binder grade adjustments are necessary to achieve the performance grade for the specified mix
type. The Engineer will establish and approve the virgin asphalt binder grade to be used.
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Page 6-28, Subarticle 610-3(C) Job Mix Formula, delete Table 610-2 and associated notes
and replace with the following:

Engineer.

TABLE 610-2
SUPERPAVE MIX DESIGN CRITERIA
Compaction  Max.
Mix Design Binder Iée;:::i‘l)\::: Dl:;tth Volumetric Properties (c)
Type ESALs PG @ (mm)
Millions Grade
@ ® Ly N Vo vim A %6,
ini des o % m. - @ Nin
Min. Max ""
- S-4.75A() . <03 64-22 6 50 - 200 7.0-150  -— = -
SF-9.5A <03 6422 6 50 115 160 3.0-50 70-80 <915
S-9.5B 03-3 64 -22 7 65 9.5 155 3.0-50 65-80 <90.5
s9.5C 3-30 70-22 . 7 75 65 155 3.0-50 65-78 <90.5
S$-9.5D >30  76-22 8 100 4.5 15,5 3.0-50 65-78 <90.0
S-12.5C  3-30 70 -22 7 75 6.5 145 3.0-50 65-78 <90.5
S-12.5D >30 7622 8 100 4.5 145 3.0-50 65-78 <90.0
1-19.0B <3 . 64-22 7 65 - 135 3.0-50 65-78 <90.5
I-19.0C 3-30  64-22 7 75 - 135 3.0-50 65-78 <90.0
1-19.0D > 30 70 -22 8 100 -—--- 135 3.0-50 65-78 <90.0
B-250B <3 6422 7 65 @ - 125 3.0-50 65-78 <90.5
B250C >3 642 7 75 - 125 30-50  65-78 <900
‘Design Parameter Design Criteria
All Mix 1. Dust to Binder Ratio (Pg 75/ Pye) 06-14
. Types 2. Retained Tensile Strength (TSR) 85% Min. (d)
. (AASHTO T283 Modified)
Notes: (a) Based on 20 year design traffic.
(b) Volumetric Properties based on specimens compacted to Ndes as modified by the
Department.
(c) AASHTO T 283 Modified (No Freeze-Thaw cycle required). TSR for
Type S 4.75A, Type B 25.0B, and Type B 25.0C mixes is 80% minimum.
(d) Mix Design Criteria for Type S 4.75A may be modified subject to the approval of the
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Page 6-28, Insert the following immediately after Table 610-2:

TABLE 610-2A
'SUPERPAVE MIX DESIGN CRITERIA
Percentage of RAP in Mix
Categoryl Category 2 Category 3

~Mix Type % RAP<20%  20.1% <%RAP <30.0% %RAP > 30.0%
 All A and B Level Mixes, PG 64 -22 PG 64 -22 TBD
Jneoc,B2soc
_89.5C, S12.5C, 119.0D PG 70 -22 PG 64-22 TBD
~$9.5D and S12.5D PG 76-22 N/A N/A

Note: (1) Category 1 RAP has been processed to a maximum size of S0mm.
(2) Category 2 RAP has been processed to a maximum size of 25 mm by either crushing and or
screening to reduce variability in the gradations.
(3) Category 3 RAP has been processed to a maximum size of 25 mm, fractionating the RAP into
2 or more sized stockpiles.

Page 6-29, Table 610-3 delete and replace with the following:

TABLE 610-3
ASPHALT PLACEMENT- MINIMUM TEMPERATURE REQUIREMENTS
Asphal Concrete Mix Type Temporature  Temperature.
~ ACBC, Type B 25.0B, C, B 37.5C 2°C 2°C
ACIC, Type 1 19.0B, C, D A 2°C 2°C
ACSC, Type S 4.75A, SF 9.5A, S 9.5B 4°C 10°C*
ACSC, Type S 9.5C, S 12.5C 7°C 10°C
ACSC, Type S 9.5D, S 12.5D 10°C 10°C

* 2°C if surface is soil or aggregate base for secondary road construction.

Page 6-36, Article 610-8 SPREADING AND FINISHING, sixth paragraph, replace the first
sentence with the following:

Use the 9 m minimum length mobile grade reference system or the non-contacting laser or sonar
type ski with at least four referencing stations mounted on the paver at a minimum length of
7.3 m to control the longitudinal profile when placing the initial lanes and all adjacent lanes of all
layers, including resurfacing and asphalt in-lays, unless otherwise specified or approved.

Page 6-37, Article 610-8 SPREADING AND FINISHING, delete the fourth paragraph on
page 6-37 and replace with the following:

Use a Material Transfer Vehicle (MTV) when placing all asphalt concrete plant mix pavements
which require the use of asphalt binder grade PG 76-22 and for all types of OGAFC, unless
otherwise approved. Use a MTV for all surface mix regardless of binder grade placed on
Interstate and US routes that have four or more lanes and median divided. Where required
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above, utilize the MTV when placing all full width travel lanes, and collector lanes. Use MTV
for all ramps, loops, -Y- line travel lanes, full width acceleration and deceleration lanes, and full
width turn lanes that are greater than 305 m in length.

Page 6-36, Article 610-8 SPREADING AND FINISHING, sixth paragraph, replace the first
sentence with the following:

Use the 9 m minimum length mobile grade reference system or the non-contacting laser or sonar
type ski with at least four referencing stations mounted on the paver at a minimum length of 24
feet to control the longitudinal profile when placing the initial lanes and all adjacent lanes of all
layers, including resurfacing and asphalt in-lays, unless otherwise specified or approved.

Page 6-41, Article 610-13 DENSITY ACCEPTANCE, delete the second full paragraph and
replace with the following:

As an exception, when the first layer of mix is a surface course and is being placed directly on an
unprimed aggregate or soil base, the layer will be included in the "Other" construction category.

Page 6-41, Article 610-13 DENSITY ACCEPTANCE, delete the formula and description in
the middle of the page and replace with the following:
PF  =100-10(D)"**
Where: PF = Pay Factor (computed to 0.1%)
D = the deficiency of the lot average density,
not to exceed 2.0%

Page 6-42, Article 610-15S MEASUREMENT AND PAYMENT, fourth paragraph, delete
and replace with the following:

Furnishing asphalt binder will be paid for as provided in Article 620-4.

Page 6-43, Article 620-4 MEASUREMENT AND PAYMENT, modify as follows:

First Paragraph, delete and replace with the following:

Asphailt Binder for Plant Mix and Polymer Modified Asphalt Binder for Plant Mix will be

measured and paid for as the theoretical number of tons required by the applicable job mix
formula based on the actual number of tons of plant mix completed and accepted on the job.

Second paragraph, delete entire paragraph.
Sixth paragraph, delete the last sentence.
Seventh paragraph, delete the paragraph and replace with the following:

The adjusted contract unit price will then be applied to the theoretical quantity of asphalt binder
authorized for use in the plant mix placed during the partial payment period involved, except that
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where recycled plant mix is used, the adjusted unit price will be applied only to the theoretical
number of tons of additional asphalt binder materials required by the job mix formula.

Delete pay items and add the following pay items:

Pay Item Pay Unit
Asphalt Binder for Plant Mix Metric Ton
Polymer Modified Asphalt Binder for Plant Mix Metric Ton

Page 6-45, Article 650-2 Materials, insert the following at the end of the list of items.
Reclaimed asphalt shingles 1012-1(F)

Page 6-47, Subarticle 650-3(B), Mix Design Criteria, insert the following as the fourth
paragraph.

Reclaimed asphalt shingle (RAS) material may constitute up to 6% by weight of total mixture.
The maximum percentage of binder contributed from reclaimed asphalt material will be 20% of

the total binder in the completed mix.

Page 6-49, Article 650-5 CONSTRUCTION REQUIREMENTS delete the seventh
paragraph beginning “Use a Material Transfer Vehicle (MTV)...” and replace with the
following:

Use a Material Transfer Vehicle (MTV) when placing all asphalt concrete plant mix pavements
which require the use of asphalt binder grade PG 76-22 and for all types of OGAFC, unless
otherwise approved. Use a MTV for all surface mix regardless of binder grade placed on
Interstate and US routes that have four or more lanes and median divided. Where required
above, utilize the MTV when placing all full width travel lanes and collector lanes. Use MTV
for all ramps, loops, -Y- line travel lanes, full width acceleration and deceleration lanes, and full
width turn lanes that are greater than 305 m in length.

Page 6-50, Article 650-7 MEASUREMENT AND PAYMENT delete the second paragraph
and replace with the following:

Furnishing asphalt binder for the mix will be paid for as provided in Article 620-4 for Asphalt
Binder for Plant Mix or Polymer Modified Asphalt Binder for Plant Mix. Adjustments in
contract unit price due to asphalt binder price fluctuations will be made in accordance with

Article 620-4.

Page 6-53, Article 652-6 MEASUREMENT AND PAYMENT delete the second paragraph
and replace with the following:

Asphalt Binder for Plant Mix will be paid for in accordance with Article 620-4.
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Page 6-57, TABLE 660-1 MATERIAL APPLICATION RATES AND TEMPERATURES,
add the following:

e Aggregate
Tg):‘;)f (Zza(:l:;f Rate Temperature Aggsli'zfate Rate KG/ M?
~ Sand Seal CRS-2 or Blotting
Crsop  MOM136 66T Sand o

Page 6-62, Subarticle 660-9(B) Asphalt Seal Coat, add the following as sub-item (5):

(5) Sand Seal

Place the fully required amount of asphalt material in one application and immediately cover
with the seal coat aggregate. Uniformly spread the fully required amount of aggregate in one
application and correct all non-uniform areas prior to rolling.

Immediately after the aggregate has been uniformly spread, perform rolling.

When directed, broom excess aggregate material from the surface of the seal coat.

When the sand seal is to be constructed for temporary sealing purposes only and will not be used
by traffic, other grades of asphalt material meeting the requirements of Articles 1020-6
and 1020-7 may be used in lieu of the grade of asphalt required by Table 660-1 when approved.
Page 6-63, Article 661-1 DESCRIPTION, add the following as the 2nd paragraph:

Provide and conduct the quality control and required testing for acceptance of the UBWC in
accordance with Quality Management System for Asphalt Pavements (OGAFC, PADL, and
Ultra-Thin HMA Version), included in the contract.

Page 6-63, Article 661-2 MATERIALS, add the following after Asphalt Binder,
Grade 70-28: '

Item Section
Asphalt Binder, Grade 76-22 1020
Reclaimed Asphalt Shingles 1012

Page 6-65, Subarticle 661-2(E), Asphalt Binder For Plant Mix, Grade PG 70-28, rename as
POLYMER MODIFIED ASPHALT BINDER FOR PLANT MIX and add the following as

the first paragraph:

Use either PG 70-28 or PG 76-22 binder in the mix design. The grade of asphalt binder to be
paid for the production of Ultra-thin will be Polymer Modified Asphalt Binder For Plant Mix.



202948 (X-0002BB) 45 Cumberland County

Page 6-65, Subarticle 661-2(G) Composition of Mix, add the following as the third sentence
of the first paragraph:

The percent of asphalt binder contributed from the RAS shall not exceed 20% of the total binder
in the completed mix.

Page 6-66, Article 661-2(G) Composition of Mix, replace Table 661-4 and associated notes
with the following:

 TABLE 6614 - MIXT  DESIGN CRITERIA
Gradation Design Criteria (% Passing by Weight)

Standard Sieves 12.7mm TypeA  9.5mm TypeB - 6.4 mm Type C
ASTM mm (% Passing by Weight)
% inch 19.0 100
Y2 inch 12.5 85-100 100
#4 4.75 28 - 38 28— 44 : 40 - 55
#8 2.36 19-32 17 -34 22-32
#16 1.18 15-23 13-23 ' 15-25
#30 0.600 10-18 8-18 10-18
TTHs0 0300 8-13 6-13 8-13
#100 0.150 6-10 4-10 ? 6-10
#200 0.075 4.0-7.0 3.0-7.0 : 4.0-7.0
Mix Design Criteria
e 12.7mm Type A~ 9.5mm TypeB 6.4 mm Type C
Asphalt Content, % 46-5.6 46-5.8 50-5.8
Draindown Test, 0.1% max
Moisture Sensitivity, .
AASHTO T 283% 80% min.
- Application Rate, Kg/M* 49 38 : 27
nAlﬁi)roxmate Application Depth, 19.0 15.9 12.5
~ Asphalt PG Grade, PG 70-28 or PG 70-28 or PG 70-28 or
~AASHTO M 320 PG 76-22 PG 76-22 : PG 76-22

NOTE: *Specimens for T-283 testing are to be compacted using the SUPERPAVE gyratory
compactor. The mixtures shall be compacted using 100 gyrations to achieve specimens approximately
95 mm in height. Use mixture and compaction temperatures recommended by the binder supplier.

Page 6-66, Subarticle 661-3(A) Equipment, add the following as the first paragraph:

Use asphalt mixing plants in accordance with Article 610-5 of the Standard Specifications.
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Page 6-68, Subarticle 661-3(C), Application of Ultra-thin Bonded Wearing Course, delete
the first paragraph and add the following as the first and second paragraphs:

Use only one asphalt binder PG grade for the entire project, unless the Engineer gives written
approval.

Do not place Ultra-thin Bonded Wearing Course between October 31 and April 1, when the
pavement surface temperature is less than 10°C or on a wet pavement. In addition, when
PG 76-22 binder is used in the JMF, place the wearing course only when the road pavement
surface temperature is 16°C or higher and the air temperature in the shade away from artificial
heat is 16°C or higher.

Page 6-69, Article 661-4, MEASUREMENT AND PAYMENT delete third paragraph and
replace with the following:

Polymer Modified Asphailt Binder For Plant Mix will be paid for in accordance with
Article 620-4. Asphalt binder price adjustments when applicable will be based on
Grade PG 64-22, regardless of the grade used.

Page 10-33, Subarticle 1012-1(A) General, add the following at the end of the last
paragraph, last sentence:

or ultra-thin bonded wearing course.

Page 10-34, Table 1012-1, delete the entries for OGAFC and add new entries for OGAFC
and a row for UBWC with entries:

Aggollrgs:te Fine Aggregate Sand Equivalent Flat & Elongated 5:1 Ratio
Mix Type Angularity ® Angularity % Minimum % Minimum % Maximun!
ASTM D5821 . AASHTO T304 Method A AASHTO T176 | ASTM D4791 Section 8.4
S9.5D  100/100 45 50 10
OGAFC : 100/100 N/A , N/A 10
UBWC 100/85 40 45 A 10

Delete Note (c) under the Table 1012-1 and replace with the following:
(c)  Does not apply to Mix Types SF 9.5A and S 9.5B.

Page 10-34, Subarticle 1012-1(B)(6) Toughness (Resistance to Abrasion), add as the last
sentence:

The percentage loss for aggregate used in UBWC shall be no more than 35%.
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Page 10-35, Subarticle 1012-1(F) Reclaimed Asphalt Shingle Material (RAS),
delete and replace with the following:

(F) Reclaimed Asphalt Shingles (RAS)

For use in asphalt mix, Reclaimed Asphalt Shingles (RAS) can be either manufacturer- waste
shingles or post-consumer shingles that have been processed into a product that meets the
requirements of this section.

Manufacturer-waste RAS (MRAS) are processed shingle materials discarded from the
manufacturing of new asphalt shingles. It may include asphalt shingles or shingle tabs that have
been rejected by the shingle manufacturer.

Post-consumer RAS (PRAS) are processed shingle materials recovered from mixed roofing
material scrap removed from existing structures. Tear-off shingle scrap must be sorted and other
roofing debris, including nails, plastic, metal, wood, coal tar epoxy, rubber materials, or other
undesirable components, shall be removed. This sorting of the scrap must be done prior to
grinding of the PRAS for use in asphalt production.

Sample and test PRAS for asbestos and provide results demonstrating that the bulk samples
contain less than one percent of asbestos containing material in accordance with Federal, State of
North Carolina, and Local regulations. Use NC-accredited Asbestos Inspectors or Roofing
Supervisors to sample the PRAS to meet the above criteria. Maintain records on-site indicating
shingle source(s), asbestos operation plan approved by Division of Public Health’s Health
Hazards Control Unit, and all asbestos analytical reports. All documentation will be subject to

review by the Department.

Process RAS by ambient grinding or granulating methods such that 100% of the particles will
pass the 9.50 mm (3/8") sieve when tested in accordance with AASHTO T27. Perform sieve
analysis on processed asphalt shingles prior to ignition or solvent extraction testing.

RAS shall contain no more than 0.5% by total cumulative weight of deleterious materials. These
materials include, but are not limited to, excessive dirt, debris, concrete, metals, glass, paper,
rubber, wood, plastic, soil, brick, tars, or other contaminating substances.

Blend RAS with fine aggregate or RAP, meeting the requirements of this Section, if needed to
keep the processed material workable.

MRAS and PRAS shall not be blended together for the production of hot mix asphalt.
(1) Mix Design RAS

Incorporate RAS from stockpiles that have been tested for uniformity of gradation and binder
content prior to use in an asphalt mix design.
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(2) Mix Production RAS

New Source RAS is defined as acceptable material which was not included in the stockpile when
samples were taken for mix design purposes. Process new source RAS so that all materials will
meet the gradation requirements prior to introduction into the plant mixer unit.

After a stockpile of processed RAS has been sampled and mix designs made from these samples,
do not add new source RAS to the original stockpile without prior field testing to insure
gradation and binder uniformity. Sample and test new source RAS before blending with the
existing stockpile.

Store new source RAS in a separate stockpile until the material can be sampled and tested for
comparison with the original recycled mix design data. New source RAS may also be placed
against the existing stockpile in a linear manner provided it is sampled for mix design conformity
prior to its use in the recycled mix. Store RAS materials in such a manner as to prevent

contamination.

Field approval of new source RAS will be based on the table below and volumetric mix
properties on the mix with the new source RAS included. Provided these tolerances are met,
volumetric properties of the new mix will then be performed. If all volumetric mix properties
meet the mix design criteria for that mix type, the new source RAS may continue to be used.

If the gradation, binder content, or any of the volumetric mix properties are not within the
allowable tolerances of the table below, do not use the new source RAS unless approved by the
Engineer. The Contractor may elect to either not use the stockpile, to request an adjustment to
the JMF, or to redesign the mix.

NEW SOURCE RAS BINDER AND

GRADATION TOLERANCES
(Apply Tolerances to Mix Design Data)
Py % : 1.5
Sieve Size, mm Tolerance

4.75 +5
2.36 : +4
1.18 : 4
0.300 : 4
0.150 +4

0.075 2.0
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Page 10-35 through 10-37, Subarticle 1012-1(G), delete this subarticle in its entirety and
replace with the following:

(G) Reclaimed Asphalt Pavement (RAP)
(0)) Mix Design RAP

Incorporate RAP from stockpiles or other sources that have been tested for uniformity of
gradation and binder content prior to use in an asphalt mix design. Use reclaimed asphalt
pavement that meets all requirements specified for one of the following two classifications.

(a) Millings

Existing reclaimed asphalt pavement (RAP) that is removed from its original location
bya milling process as specified in Section 607. Millings should be such that it has a uniform
gradation and binder content and all materials will pass a 50 mm sieve prior to introduction into
the plant mixer unit.

(b) Processed RAP

RAP that is processed in some manner (possibly by crushing and/or use of a blending method) to
produce a uniform gradation and binder content in the RAP prior to use in a recycled mix.
Process RAP so that all materials have a uniform gradation and binder content and will pass
a 25 mm sieve prior to introduction into the plant mixer unit.

(c) Fractionated RAP

Fractionated RAP is defined as having two or more RAP stockpiles, where the RAP is divided
into coarse and fine fractions. Grade RAP so that all materials will pass a 25 mm sieve. The
coarse RAP stockpile shall only contain material retained on a 9.5 mm screen, unless otherwise
approved. The fine RAP stockpile shall only contain material passing the 9.5 mm screen, unless
otherwise approved. The Engineer may allow the Contractor to use an alternate to the 9.5 mm
screen to fractionate the RAP. The maximum percentages of fractionated RAP may be
comprised of coarse, fine, or the combination of both. Utilize a separate cold feed bin for each
stockpile of fractionated RAP used.

(d)  Approved Stockpiled RAP

Approved Stockpiled RAP is defined as fractionated RAP which has been isolated and tested for
asphalt content, gradation, and asphalt binder characteristics with the intent to be used in mix
designs with greater than 30% RAP materials. Fractionate the RAP in accordance with
Subarticle 1012-1(G)(1)(c). Utilize a separate cold feed bin for each approved stockpile of RAP

used.
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Perform extraction tests at a rate of 1 per 1,000 metric tons of RAP, with a minimum of 5 tests
per stockpile to determine the asphalt content and gradation. Separate stockpiles of RAP
material by fine and coarse fractions. Erect and maintain a sign satisfactory to the Engineer on
each stockpile to identify the material. Assure that no deleterious material is allowed in any
stockpile. The Engineer may reject by visual inspection any stockpiles that are not kept clean,
separated, and free of foreign materials.

Submit requests for RAP stockpile approval to the Engineer with the following information at
the time of the request:

(1) Approximate tons of materials in stockpile

(2) Name or Identification number for the stockpile
(3) Asphalt binder content and gradation test results
(4) Asphalt characteristics of the Stockpile.

For the Stockpiled RAP to be considered for approval, the gradation and asphalt content shall be
uniform. Individual test results, when compared to the target, will be accepted if within the

tolerances listed below:

APPROVED STOCKPILED RAP GRADATION and BINDER TOLERANCES
(Apply Tolerances to Mix Design Data)

SRS ' LR . £0.3%
Sieve Size (mm) Percent Passing
25.0 +5%
19.0 +5%
12.5 +5%
4.75 +5%
2.36 +4%
1.18 +4%
0.300 +4%
0.150 » +4%
0.075 +1.5%

Note: If more than 20% of the individual sieves are out of the gradation tolerances, or if more
than 20% of the asphalt binder content test results fall outside the appropriate tolerances,
the RAP shall not be used in HMA unless the RAP representing the failing tests is
removed from the stockpile.

Do not add additional material to any approved RAP stockpile, unless otherwise approved
by the Engineer.

Maintain at the plant site a record system for all approved RAP stockpiles. Include at
a minimum the following: Stockpile identification and a sketch of all stockpile areas at
the plant site; all RAP test results (including asphalt content, gradation, and asphalt binder

characteristics).
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) Mix Production RAP
During mix production, use RAP that meets the criteria for one of the following categories:
(a) Mix Design RAP

RAP contained in the mix design stockpiles as described above may be used in all applicable
JMFs. These stockpiles have been pretested: however, they are subject to required
QC/QA testing in accordance with Subarticle 609-5(C)(2).

(b) New Source RAP

New Source RAP is defined as any acceptable material that was not included in the stockpile or
other source when samples were taken for mix design purposes. Process new source RAP so that
all materials have a uniform gradation and binder content and will pass a 50 mm sieve prior to
introduction into the plant mixer unit.

After a stockpile of millings, processed RAP, or fractionated RAP has been sampled and mix
designs made from these samples, do not add new source RAP to the original stockpile without
prior field testing to insure gradation and binder uniformity. Sample and test new source RAP
before blending with the existing stockpile.

Store new source RAP in a separate stockpile until the material can be sampled and tested for
comparison with the original recycled mix design data. New source RAP may also be placed
against the existing stockpile in a linear manner provided it is sampled for mix design conformity
prior to its use in the recycled mix.

Unprocessed RAP is asphalt material that was not milled and/or has not been processed to obtain
a uniform gradation and binder content and is not representative of the RAP used during the
applicable mix design. Unprocessed RAP shall not be incorporated into any JMFs prior to
processing. Different sources of unprocessed RAP may be stockpiled together provided it is
generally free of contamination and will be processed prior to use in a recycled mix. RAP
contamination in the form of excessive dirt, debris, clean stone, concrete, etc. will not be
allowed. Incidental amounts of dirt, concrete, and clean stone may be acceptable. Unprocessed
RAP may be processed and then classified as a new source RAP as described above.

Field approval of new source RAP will be based on Table 1012-2 below and volumetric mix
properties on the mix with the new source RAP included. Provided the Table 1012-2 tolerances
are met, volumetric properties of the new mix will then be performed. If all volumetric mix
properties meet the mix design criteria for that mix type, the new source RAP may continue to be

used.
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If the gradation, binder content, or any of the volumetric mix properties are not within the
allowable tolerances of Table 1012-2, do not use the new source RAP unless approved by the
Engineer. The Contractor may elect to either not use the stockpile, to request an adjustment to
the JMF, or to redesign the mix.

TABLE 1012-2
NEW SOURCE RAP GRADATION and BINDER TOLERANCES
(Apply Tolerances to Mix Design Data)

Mix 0-20% RAP 20*-30 % RAP i 30" % RAP
Type '
Sieve Base Inter. Surf.  Base , Inter. . Surf. Base Inter. Surf.
. (mm) .
P, % : +0.7% +0.4% +0.3%
250 - +10 - - +7 - - +5 - -
19.0 - +10 +10 - +7 +7 - +5 +5 -
12.5 - - +10 = #10 - +7 +7 - +5 +5
95 . - - +10 - - +7 - - 5
a5 i - 1o o : b s : .
o3 as a8 s 15 i i o " 9
1.18 +8 +8 +8 +5 +5 +5 +4 +4 +4
0.300  +8 +8 +8 +5 +5 +5 14 +4 +4
0.150 - - 18 - - +5 - - +4
0.075 +4 +4 +4 +2 +2 +2 +1.5 1.5 +15
ASPHALT PAVEMENTS - WARM MIX ASPHALT SUPERPAVE:
(1-18-11) (Rev 2-15-11) M6 RO2A

Warm Mix Asphalt (WMA) is defined as additives or processes that allow a reduction in the
temperature at which asphalt mixtures are produced and placed.

Notify the Engineer at least 2 weeks before producing the WMA so the Engineer can arrange a
pre-pave meeting. Discuss special testing requirements necessary for WMA at the pre-pave
meeting. Include at the pre-pave meeting the Contractor’s QC manager, Paving Superintendent,
and manufacturer’s representative for the WMA technology, the Department’s Roadway
Construction Engineer, Resident Engineer, State Pavement Construction Engineer, and Quality
Assurance Supervisor.

Require a manufacturer's representative for the WMA technology used to be present on
site at the plant during the initial production and on the roadway during the laydown of
the warm mix asphalt.

The requirement for the manufacturer's representative to be present at the pre-pave
meeting and on-site at the plant may be waived by the Engineer based on previous work
experience with the specific WMA technology used.
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If the use of WMA is suspended during production, and the Contractor begins using Hot Mix
Asphalt (HMA), then the Contractor shall be required to use HMA for the remainder of the
specific route or map unless otherwise approved by the Engineer.

Revise the 2006 Metric Standard Specifications as follows:
Page 6-7, Article 609-1 Description, insert the following as the second paragraph:

Warm Mix Asphalt (WMA) is defined as additives or processes that allow a reduction in the
temperature at which asphalt mixtures are produced and placed. Use WMA at the Contractor’s
option when shown in the contract.

Page 6-7, Article 609-4 Field Verification of Mixture and Job Mix Formula Adjustments,
second paragraph, insert the following immediately after the first sentence:

When producing a WMA, perform field verification testing including Tensile Strength Ratio
(TSR) testing in accordance with AASHTO T 283 as modified by the Department.

Third paragraph, delete the third sentence and replace with the following:

Verification is satisfactory for HMA when all volumetric properties except %Gmm@Nini are
within the applicable mix design criteria and the gradation, binder content, and %Gmm@Nini are
within the individual limits for the mix type being produced. Verification is satisfactory for
WMA when all volumetric properties except %Gmm@Nini are within the applicable mix design
criteria, the TSR meets the design criteria, and the gradation, binder content, and %Gmm@Nin; are
within the individual limits for the mix type being produced.

Page 6-10, Subarticle 609-5(C)(2)(d) Bulk Specific Gravity of Compacted Specimens, add
after (AASHTO T 312):

When producing WMA, gyrate specimens to specified Nges compaction effort without reheating
mix other than to desired compaction temperature. Record time needed to reheat samples (if

any).

Page 6-11, Subarticle 609-5(C)(2)(e) Tensile Strength Ratio, insert the following
immediately after the third paragraph:

When producing WMA, perform TSR testing:
(i.)  Prior to initial production for each JMF and
(ii.)  Every 13,600 metric tons.

After three (3) consecutive passing TSR tests for a specific JMF, a request may be submitted to
the State Asphalt Design Engineer to revert the Hot-Mix Asphalt QMS Manual procedures for
TSR testing on that JMF. This request shall be submitted in writing and include all Material and
Tests Unit Form 612s performed on the specific JMF.
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Page 6-22, Article 610-1 Description, insert the following as the third paragraph:

Warm Mix Asphalt (WMA) is defined as additives or processes that allow a reduction in the
temperature at which asphalt mixtures are produced and placed. Use WMA at the Contractor’s
option when shown in the contract.

Page 6-23, Article 610-2 Materials, insert the following at the end of this Article:
Use only WMA technologies on the allowable routes listed on the Department’s approved list

maintained by the Materials and Tests Unit. The Department’s approved list can be found at the
following website: http://www.ncdot.org/doh/operations/materials/pdf/wma.pdf.

Page 6-26, Subarticle 610-3(B) Mix Design-Criteria, add the following as the fifth
paragraph:

When WMA is used, submit the mix design without including the WMA additive.
Page 6-26, Subarticle 610-3(C) Job Mix Formula, add the following as the second
paragraph:

When WMA is used, document the technology used, the recommended dosage rate, and the
requested plant mix temperature on the JMF submittal. Verify the JMF based on plant produced

mixture from the field verification test.
Immediately following PG 76-22 335°F, add the following paragraph:

When WMA is used, produce an asphalt mixture within the temperature range of 107°C to
135°C.

ASPHALT BINDER CONTENT OF ASPHALT PLANT MIXES:
(11-21-00) (Rev 7-17-12)

The approximate asphalt binder content of the asphalt concrete plant mixtures used on this
project will be as follows:

M6 R15

~ Asphalt Concrete Base Course - TypeB25.0__ 44%
Asphalt Concrete Intermediate Course Typel19.0__  4.8%
Asphalt Concrete Surface Course Type S 4.75A 6.8%
Asphalt Concrete Surface Course Type SA-1 6.8%
Asphalt Concrete Surface Course - Type SF 9.5A - 6.7%

 Asphalt Concrete Surface Course TypeS95_  60%
Asphalt Concrete Surface Course Type S 12.5 5.6%

The actual asphalt binder content will be established during construction by the Engineer within
the limits established in the 2006 Metric Standard Specifications.
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PRICE ADJUSTMENT - ASPHALT BINDER FOR PLANT MIX:
(11-21-00) M6 R25

Price adjustments for asphalt binder for plant mix will be made in accordance with Section 620
of the 2006 Metric Standard Specifications.

The base price index for asphalt binder for plant mix is $ 626.84 per metric ton.

This base price index represents an average of F.O.B. selling prices of asphalt binder at supplier's
terminals on September 1, 2012.

FINAL SURFACE TESTING - ASPHALT PAVEMENTS (Rideability):

(5-18-04) (Rev. 7-15-08) M6 R45

On portions of this project where the typical section requires two or more layers of new
pavement, perform acceptance testing of the longitudinal profile of the finished pavement
surface in accordance with these provisions using a North Carolina Hearne Straightedge
(Model No. 1). Furnish and operate the straightedge to determine and record the longitudinal
profile of the pavement on a continuous graph. Final surface testing is an integral part of the
paving operation and is subject to observation and inspection by the Engineer as deemed

necessary.

Push the straightedge manually over the pavement at a speed not exceeding 2 miles per hour.
For all lanes, take profiles in the right wheel path approximately 3 feet from the right edge of
pavement in the same direction as the paving operation, unless otherwise approved due to traffic
control or safety considerations. As an exception, lanes adjacent to curb and gutter, expressway
gutter, or shoulder berm gutter may be tested in the left wheel path. Make one pass of the
straightedge in each full width travel lane. The full lane width should be comparable in ride
quality to the area evaluated with the Hearne Straightedge. If deviations exist at other locations
across the lane width, utilize a 10 foot non-mobile straightedge or the Hearne Straightedge to
evaluate which areas may require corrective action. Take profiles as soon as practical after the
pavement has been rolled and compacted, but no later than 24 hours following placement of the
pavement, unless otherwise authorized by the Engineer. Take profiles over the entire length of
final surface travel lane pavement exclusive of -Y- line travel lanes less than or equal to 1000
feet in length, ramps less than or equal to 1000 feet in length, turn lanes less than or equal to
1000 feet in length, structures, approach slabs, paved shoulders, loops, and tapers or other
irregular shaped areas of pavement, unless otherwise approved by the Engineer. Test in
accordance with this provision all mainline travel lanes, full width acceleration or deceleration
lanes, -Y- line travel lanes greater than 1000 feet in length, ramps, full width turn lanes greater
than 1000 feet in length, and collector lanes.

At the beginning and end of each day's testing operations, and at such other times as determined
by the Engineer, operate the straightedge over a calibration strip so that the Engineer can verify
correct operation of the straightedge. The calibration strip shall be a 100 foot section of
pavement that is reasonably level and smooth. Submit each day’s calibration graphs with that
day’s test section graphs to the Engineer. Calibrate the straightedge in accordance with the
current NCDOT procedure titled North Carolina Hearne Straightedge - Calibration and
Determination of Cumulative Straightedge Index. Copies of this procedure may be obtained
from the Department's Pavement Construction Section.
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Plot the straightedge graph at a horizontal scale of approximately 25 feet per inch with the
vertical scale plotted at a true scale. Record station numbers and references (bridges, approach
slabs, culverts, etc.) on the graphs. Distances between references/stations must not exceed 100
feet. Have the operator record the Date, Project No., Lane Location, Wheel Path Location, Type
Mix, and Operator’s Name on the graph.

Upon completion of each day's testing, evaluate the graph, calculate the Cumulative Straightedge
Index (CSI), and determine which lots, if any, require corrective action. Document the
evaluation of each lot on a QA/QC-7 form. Submit the graphs along with the completed
QA/QC-7 forms to the Engineer, within 24 hours after profiles are completed, for verification of
the results. The Engineer will furnish results of their acceptance evaluation to the. Contractor
within 48 hours of receiving the graphs. In the event of discrepancies, the Engineer’s evaluation
of the graphs will prevail for acceptance purposes. The Engineer will retain all graphs and
forms.

Use blanking bands of 0.2 inches, 0.3 inches, and 0.4 inches to evaluate the graph for acceptance.
The 0.2 inch and 0.3 inch blanking bands are used to determine the Straightedge Index (SEI),
which is a number that indicates the deviations that exceed each of the 0.2 inch and 0.3 inch
bands within a 100 foot test section. The Cumulative Straightedge Index (CSI) is a number
representing the total of the SEIs for one lot, which consist of not more than 25 consecutive test
sections. In addition, the 0.4 inch blanking band is used to further evaluate deviations on an
individual basis. The CSI will be determined by the Engineer in accordance with the current
procedure titled "North Carolina Hearne Straightedge - Calibration and Determination of
Cumulative Straightedge Index".

The pavement will be accepted for surface smoothness on a lot by lot basis. A test section
represents pavement one travel lane wide not more than 100 feet in length. A lot will consist of
25 consecutive test sections, except that separate lots will be established for each travel lane,
unless otherwise approved by the Engineer. In addition, full width acceleration or deceleration
lanes, ramps, turn lanes, and collector lanes, will be evaluated as separate lots. For any lot that is
less than 2500 feet in length, the applicable pay adjustment incentive will be prorated on the
basis of the actual lot length. For any lot which is less than 2500 feet in length, the applicable
pay adjustment disincentive will be the full amount for a lot, regardless of the lot length.

If during the evaluation of the graphs, 5 lots require corrective action, then proceed on limited
production for unsatisfactory laydown in accordance with Article 610-12 of the Standard
Specifications. Proceeding on limited production is based upon the Contractor’s initial
evaluation of the straightedge test results and shall begin immediately upon obtaining those
results. Additionally, the Engineer may direct the Contractor to proceed on limited production
in accordance with Article 610-12 due to unsatisfactory laydown or workmanship.

Limited production for unsatisfactory laydown is defined as being restricted to the production,
placement, compaction, and final surface testing of a sufficient quantity of mix necessary to
construct only 2500 feet of pavement at the laydown width. Once this lot is complete, the final
surface testing graphs will be evaluated jointly by the Contractor and the Engineer. Remain on
limited production until such time as acceptable laydown results are obtained or until three
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consecutive 2500 foot sections have been attempted without achieving acceptable laydown
results. The Engineer will determine if normal production may resume based upon the CSI for
the limited production lot and any adjustments to the equipment, placement methods, and/or
personnel performing the work. Once on limited production, the Engineer may require the
Contractor to evaluate the smoothness of the previous asphalt layer and take appropriate action to
reduce and/or eliminate corrective measures on the final surface course. Additionally, the
Contractor may be required to demonstrate acceptable laydown techniques off the project limits
prior to proceeding on the project.

If the Contractor fails to achieve satisfactory laydown results after three consecutive 2500 foot
sections have been attempted, cease production of that mix type until such time as the cause of
the unsatisfactory laydown results can be determined.

As an exception, the Engineer may grant approval to produce a different mix design of the same
mix type if the cause is related to mix problem(s) rather than laydown procedures. If production
of a new mix design is allowed, proceed under the limited production procedures detailed above.

After initially proceeding under limited production, the Contractor shall immediately notify the
Engineer if any additional lot on the project requires corrective action. The Engineer will
determine if limited production procedures are warranted for continued production.

If the Contractor does not operate by the limited production procedures as specified above, the
5 lots, which require corrective action, will be considered unacceptable and may be subject to
removal and replacement. Mix placed under the limited production procedures for unsatisfactory
laydown will be evaluated for acceptance in accordance with Article 105-3.

The pay adjustment schedule for the Cumulative Straightedge Index test results per lot is as
follows:

Pay Adjustment Schedule for Cumulative Straightedge Index (CSI)
(Obtained by adding SE Index of up to 25 consecutive 100 foot test sections)
PAY ADJUSTMENT
*CSI ACCEPTANCE | CORRECTIVE After Corrective
CATEGORY ACTION Before Corrective Action
0-0 Acceptable None $300 incentive None
1-0 or 2-0 Acceptable None $100 incentive None
3-0 or 4-0 Acceptable None No Adjustment No Adjustment
51-;)1:)3-61-’0W Acceptable Allowed $300 disincentive $300 disincentive
3-1,4-1, . : . :
ST or 6 Acceptable Allowed $600 disincentive $600 disincentive
Any other . Per CSI after Correction(s)
~ Number Unacceptable Required (not to exceed 100% Pay)

*Either Before or After Corrective Actions
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Correct any deviation that exceeds a 0.4 inch blanking band such that the deviation is reduced to
0.3 inches or less.

Corrective actions shall be performed at the Contractor's expense and shall be presented for
evaluation and approval by the Engineer prior to proceeding. Any corrective action performed
shall not reduce the integrity or durability of the pavement that is to remain in place. Corrective
action for deviation repair may consist of overlaying, removing and replacing, indirect heating
and rerolling. Scraping of the pavement with any blade type device will not be allowed as a
corrective action. Provide overlays of the same type mix, full roadway width, and to the length
and depth established by the Engineer. Tapering of the longitudinal edges of the overlay will not
be allowed.

Corrective actions will not be allowed for lots having a CSI of 4-0 or better. If the CSI indicates
Allowed corrective action, the Contractor may elect to take necessary measures to reduce the CSI
in lieu of accepting the disincentive. Take corrective actions as specified if the CSI indicates
Required corrective action. The CSI after corrective action shall meet or exceed Acceptable
requirements.

Where corrective action is allowed or required, the test section(s) requiring corrective action will
be retested, unless the Engineer directs the retesting of the of the entire lot. No disincentive will
apply after corrective action if the CSI is 4-0 or better. If the retested lot after corrective action
has a CSI indicating a disincentive, the appropriate disincentive will be applied.

Test sections and/or lots that are initially tested by the Contractor that indicate excessive
deviations such that either a disincentive or corrective action is necessary, may be re-rolled with
asphalt rollers while the mix is still warm and in a workable condition, to possibly correct the
problem. In this instance, reevaluation of the test section(s) shall be completed within 24 hours
of pavement placement and these test results will serve as the initial test results.

Incentive pay adjustments will be based only on the initially measured CSI, as determined by the
Engineer, prior to any corrective work. Where corrective actions have been taken, payment will
be based on the CSI determined after correction, not to exceed 100 percent payment.

Areas excluded from testing by the N.C. Hearne Straightedge will be tested by using a non-
mobile 10-foot straightedge. Assure that the variation of the surface from the testing edge of the
straightedge between any two contact points with the surface is not more than 1/8 inch. Correct
deviations exceeding the allowable tolerance in accordance with the corrective actions specified
above, unless the Engineer permits other corrective actions.

Furnish the North Carolina Hearne Straightedge(s) necessary to perform this work. Maintain
responsibility for all costs relating to the procurement, handling, and maintenance of these
devices. The Department has entered into a license agreement with a manufacturer to fabricate,
sell, and distribute the N.C. Hearne Straightedge. The Department’s Pavement Construction
Section may be contacted for the name of the current manufacturer and the approximate price of
the straightedge.
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No direct payment will be made for the work covered by this section. Payment at the contract
unit prices for the various items covered by those sections of the specifications directly
applicable to the work constructed will be full compensation for all work covered by this section
including, but not limited to, performing testing in accordance with this specification, any
corrective work required as a result of this testing and any additional traffic control as may be

necessary.

MILLED RUMBLE STRIPS (Concrete Shoulder)

Description

Mill rumble strips on portland cement concrete shoulders in accordance with the plans and as
directed by the Engineer.

Equipment

Provide equipment consisting of a rotary type cutting head with an outside diameter of no more
than 61cm and no less than 41cm long. Provide a cutting head that has the cutting tips arranged
in such a pattern as to provide a relatively smooth cut as well as a cutting head that is on its own
independent suspension from that of the power unit to allow the tool to self align with the slope
of the shoulder and/or any irregularities in the shoulder surface. Provide a cutting tool equipped
with guides to establish consistent alignment and uniformity of each cut in relation to the
roadway.

Construction Methods
Demonstrate the ability to achieve desired surface inside each depression without tearing or
snagging the portland cement concrete prior to beginning the work.

Provide rumble strips that have finished dimensions and pattern as detailed on the plans.

Material resulting from the operation shall become the property of the Contractor. Remove and
dispose of material in accordance with the requirements of Section 802 of Standard

Specifications.

Remove all equipment to a location where it does not present a traffic hazard and clean pavement
before reopening work area to traffic.
Measurement and Payment

Milled Rumble Strips (Concrete Shoulder) will be measured and paid for the actual number of
linear meters of shoulder, measured longitudinally along the surface of each shoulder, where
rumble strips have been constructed.

Payment will be made under:

Pay Item Pay Unit
Milled Rumble Strips (Concrete Shoulder) Meter
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CONCRETE PAVEMENTS AND SHOULDERS:
(10-16-07) M7 R20

Revise the 2006 Metric Standard Specifications as follows:

Page 10-1, Subarticle 1000-3(A) Composition and Design, delete the Subarticle and substitute
the following:

Submit concrete paving mix design in terms of saturated surface dry weights on M&T
Form 312U for approval a minimum of 30 days prior to proposed use. Use a mix that contains a
minimum of 239 kg of cement per cubic yard, a maximum water cement ratio of 0.559, an air
content in the range of 4.5 to 5.5 percent, a maximum slump of 1.5" and a minimum flexural
strength of 4.5 MPa and a minimum compressive strength of 31 MPa at 28 days.

The cement content of the mix design may be reduced by a maximum of 20% and replaced with
fly ash at a minimum rate of 0.5 kg of fly ash to each pound of cement replaced. Use a
maximum water-cementitious material ratio not to exceed 0.538.

The cement content of the mix design may be reduced by a maximum of 50% and replaced with
blast furnace slag pound for pound.

Include in the mix design the source of aggregates, cement, fly ash, slag, and admixtures; the
gradation and specific gravity of the aggregates; the fineness modulus (F.M.) of the fine
aggregate; and the dry rodded unit weight and size of the coarse aggregate. Submit test results
showing that the mix design conforms to the criteria, including the 1, 3, 7, 14 and 28-day
strengths of the average of two beams and the average of two cylinders for each age made and
tested in accordance with AASHTO R39, T22 and T97. Design the mix to produce an average
strength sufficient to indicate that a minimum strength of 4.5 MPa in flexure and 31 MPa in
compression will be achieved in the field within 28 days.

If any change is made to the mix design, submit a new mix design.

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

1) A source change in Coarse aggregate, Fine aggregate, Cement or Pozzolan (applies only to a
change from one type of pozzolan to another; e.g., Class F fly ash to Class C fly ash).

2) 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), Pozzolan (applies to a decrease only).

Where concrete with a higher slump for hand methods of placing and finishing is necessary,
submit an adjusted mix design for approval to provide a maximum slump of 75 mm and to
maintain the water-cementitious material ratio established by the original mix design.
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Page 10-5, Table 1000-1, under column titled “Minimum compressive Strength at 28 days,
MPa”, in row titled “Pavement”, delete “4.5 (flexural)” and substitute “31.0”.

SECTION 700
GENERAL REQUIREMENT FOR PORTLAND CEMENT CONCRETE PAVING

Page 7-1, Article 700-3, Concrete Hauling Equipment, delete the fourth paragraph and
substitute the following:

For concrete hauled in a transit mix (ready mix) truck, use Table 1000-2 to determine the
maximum elapsed time. For concrete hauled in other equipment, minimize the elapsed time to
be 60 minutes or less, unless otherwise approved. The elapsed time is defined as the period from
first contact between mixing water and cement until the entire operation of placing and finishing
up to micro-surfacing, including corrective measures if necessary, has been completed.

Page 7-2, Article 700-4 Preparation of Subgrade and Base, last paragraph, delete the 3rd and
4th sentence and substitute the following:

Set pins at a distance no farther than 15 m apart. When located on a vertical curve, set pins no
farther than 7.5 m apart.

Page 7-2, Subarticle 700-5 (A)(4), delete the 2nd and 3rd paragraph and substitute the
following:

Where additional pavement, aggregate or soil must be placed adjacent to new pavement by
machine methods, do not place it until the concrete has attained a compressive strength of at least

20.6 MPa.

Construction equipment or hauling equipment will not be allowed over the pavement until the
concrete has attained a compressive strength of 20.6 MPa.

Page 7-4, Article 700-7 Finishing, insert the following as the second sentence:

The use of excessive water for finishing will not be allowed.

Page 7-4, Subarticle 700-8(C) Hot Weather, 1st sentence:

Substitute 32°C for 27°C.

Page 7-6, 700-11(A) General, delete the fourth paragraph and substitute the following:
Immediately after sawing the joint to the dimensions shown on the plans, completely remove the

resulting slurry from the joint. Immediately reapply curing membrane following the sawing
operation to damaged areas in the vicinity of the joint.
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Page 7-7, insert the following as Subarticle 700-11(G):

(G) Verification of Dowel Bar Alignment
Use either properly secured dowel baskets or a dowel bar inserter, provided the ability to
correctly locate and align the dowels at the joints is demonstrated as described below.

Provide a calibrated magnetic imaging device that will document dowel bar location and
alignment. Calibrate the magnetic imaging device to the type and size dowel bar used in the
work. Utilize this device as a process control and make necessary adjustment to ensure the
dowels are placed in the correct location.

Scan at least 25% percent of the joints in the initial placement or 1.6 km of pavement, whichever
is greater, at random intervals throughout the pavement each time the paving train is mobilized.
Mark scanned joints on the pavement.

Scan all joints in this initial placement if the dowel bars exhibit longitudinal translation (side
shift), horizontal translation, vertical translation (depth), horizontal skew, or vertical tilt, above
the allowable tolerances defined below. In addition, continue scanning no less than 25% of the
joints until it is established that the dowel bar inserter or secured dowel basket assemblies are
consistently placing the dowel bars at the correct location (meeting the tolerances defined
below). Once the engineer determines that consistency is established, the contractor may reduce
the percentage of scanned joints to no less than 10%. Any time inconsistency in the placement
of the dowel bars becomes evident, additional scanning may be required up to 100% of the

joints.

If consistency of the proper dowel bar alignment cannot be established within a reasonable time
frame, the Engineer will have the option of suspending the paving operation.

Provide a report of the scanned joints within 48 hours of completing the day’s production. The
report should include the station and lane of the joint scanned, as well as the horizontal location,
depth, longitudinal translation (side shift), horizontal skew, and vertical tilt, of each dowel bar in
the joint. If a dowel bar inserter is used, the joint score described below should also be provided

in the report.

Longitudinal translation (side shift) is defined as the position of the center of the dowel bar in
relation to the sawed joint. The maximum allowable longitudinal translation (side shift) is
50 mm.

Horizontal translation is defined as difference in the actual dowel bar location from its theoretical
position as detailed in the standard details. The maximum allowable horizontal translation is 50

mm.

Vertical translation (depth) is the difference in the actual dowel bar location from the theoretical
midpoint of the slab. The maximum allowable vertical translation is 12.5 mm higher than the
theoretical midpoint, and 25 mm lower than the theoretical midpoint.
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Dowel bar misalignment, either vertical tilt or horizontal skew is defined as the difference in
position of the dowel bar ends with respect to each other. Vertical tilt is measured in the vertical
axis whereas horizontal skew is measured in the horizontal axis.

If a dowel bar inserter is used, determine a joint score for each joint scanned. The joint score is a
measure of the combined effects from the dowel’s horizontal skew or vertical tilt. The joint
score is determined by summing the product of the weight (shown in the table below) and the
number of bars in each misalignment category and adding 1. The vertical tilt and horizontal
skew should be evaluated and the greater misalignment shall be utilized in determining the joint
score. If two lanes are poured simultaneously, the joint score is calculated for the 730 cm

section.

Misalignment Category, mm Weight
0<=d<=15 0
15<d<=20 2
20<d<=25 4
25<d<=38 5
38<=d 10

where d is the individual dowel bar misalignment.
A joint that has a joint score of 10 or greater will be considered locked.

When a locked joint as defined above is discovered, scan the two joints immediately adjacent to
the locked joint. If either of the adjacent joints are deemed to be locked, provide a written
proposal to address the dowel misalignment for each locked joint. No corrective action should
be performed without written approval.

Any and all corrective action necessitated by improper joint alignment shall be at no cost to the
Department.

Page 7-8, Article 700-13 USE OF NEW PAVEMENT OR SHOULDER, delete the Article
and substitute the following:

Traffic or other heavy equipment will not be allowed on the concrete pavement or shoulder until
the estimated compressive strength of the concrete using the maturity method has exceeded 20.6
MPa unless otherwise permitted.

Estimate the compressive strength of concrete pavement in accordance with the most current
version of ASTM C1074 unless otherwise specified herein.

Furnish thermocouples or thermistors and digital data logging maturity meters that automatically
compute and display the maturity index in terms of a temperature-time factor. The maturity
meters must be capable of storing a minimum of 28 days worth of data and exporting data into an
Excel spreadsheet. Submit the proposed equipment to the Engineer for approval.



C202948 (X-0002BB) 64 Cumberland County

When establishing a strength-maturity relationship, perform compressive tests at ages 1, 3, 7, 14
and 28 days in accordance with AASHTO Test Method T22.

Use the temperature-time factor maturity function to compute the maturity index from the
measured temperature history of the concrete. Set the datum temperature at —~10°C to calculate
the temperature-time factor in Equation 1 of ASTM C1074.

Establish and submit a strength-maturity relationship in conjunction with each concrete
pavement mix design. Determine the temperature-time factor corresponding to the strength-
maturity relationship at 20.6 MPa, TTF. Any changes to plant operations, material sources, or
mix proportions will affect the strength-maturity relationship. If any changes occur during
production, develop a new strength-maturity relationship unless otherwise directed.

Verify the strength-maturity relationship during the first day’s production. Utilize the
temperature-time factor developed at mix design TTF to verify the production strength-maturity
relationship. Verify the strength-maturity relationship at a minimum of every 10 calendar days
or when production is suspended for more than 10 days. If the verification sample’s compressive
strength when tested at TTF is less than 20.6 MPa, immediately suspend early opening of traffic
on pavement that has not obtained TTF until a new strength-maturity relationship is developed.

No permanent traffic will be allowed on the pavement until construction of the joints, including
all sawing, sealing, and curing that is required, has been completed.

Take particular care to protect the exposed pavement edges and ends.

Page 7-9, Subarticle 700-15(E) Flexural Strength, delete the Subarticle and replace with the
following:

E) Compressive Strength

Determine the compressive strength of concrete using one set of two 15cm x 30.5 cm cylinders
at 28 calendar days. Test samples will be made by the Engineer from the concrete as it comes
from the mixer. The samples will be made and cured in accordance with AASHTO T 23. Test
specimens will be tested by the Engineer in accordance with AASHTO T22. Furnish curing
facilities for the test samples in accordance with Section 725.

Page 7-9, Subarticle 700-15(F) Thickness, delete the first and second paragraphs and replace
with the following:

The thickness of the pavement will be determined by measurement of cores in accordance with
AASHTO T148.

Take 10 cm diameter cores in the presence of the Engineer. Take the cores when the concrete
has attained a compressive strength of at least 20.6 MPa and at least 72 hours have elapsed since
placement of the pavement. If the concrete has not attained a compressive strength of at least
20.6 MPa, the gross vehicle weight rating of vehicles supporting the coring operation may not
exceed 3,175 kg. Take cores no later than 30 days after the pavement has been placed. The core
locations for each lot will be selected at random by the Engineer.
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Patch all core holes within 72 hours of taking the core, using a Department approved nonshrink
grout compatible with the pavement or shoulder concrete.

SECTION 710
CONCRETE PAVEMENT

Page 7-10, Article 710-1 DESCRIPTION, 1st sentence:
Insert and cylinders after the words test beams.

Insert verifying dowel bar alignment; after the words sealing joints;

Page 7-10, Article 710-3 COMPOSITION OF CONCRETE, after the first paragraph, insert
the following:

Prior to placement, concrete produced by the plant must demonstrate that it is represented by the
mix design submitted. The Engineer will make compressive and flexural samples from plant
produced mix for testing at 1, 3, 7, 14 and 28 days of age. The strength results must be within
10% of the strengths reported by the Contractor during the mix design process. If the plant
produced mix meets this criteria at 14 days of age, the Engineer will notify the Contractor that
placement of concrete may commence.

If any major change as defined in Article 1000-3 is made to the mix design, the process shall be
initiated again.

Page 7-10, Article 710-4 ACCEPTANCE OF CONCRETE, delete the first sentence and
replace with the following:

Test the concrete pavement for acceptance with respect to compressive strength and thickness on
a lot by lot basis in accordance with the requirements of Article 700-15 and the following

requirements:

For all concrete pavement, including mainline, shoulders, ramps, tapers, intersections, entrances,
crossovers, and irregular areas not otherwise defined, produce a lot consisting of 1,333.3 square
yards or fraction thereof placed within 28 calendar days. From each lot, make a minimum of one
set of two 15 cm x 30.5 cm cylinders from a randomly selected batch of concrete. The average
compression strength of the two cylinders is considered one test. If Division of Highways
personnel make and test additional sets of cylinders for a lot, these sets will be averaged with the
original set to determine the strength. In the case of low strength, the Engineer will perform an

investigation.

Page 7-10, Article 710-6 FINISHING, insert the following at the end of the last paragraph:

Provide a textured surface with an average texture depth of 0.8 mm as tested in accordance with
ASTM E965 (Test Method for Measuring Pavement Macrotexture Depth Using a Sand
Volumetric Technique) with no single test having a texture depth of 0.5 mm or less. Perform
four randomly located tests in accordance with ASTM E965 within the initial pavement lot of
each mobilization and provide test results to the Engineer. A lot is defined in Article 710-4. If
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the average of the four tests does not meet the above criteria, make appropriate changes to the
surface texture operations and test the next lot as detailed above. Once the surface texture
process is established to meet minimum texture requirements, maintain consistency within the
operation to provide the above minimum texture depth. Perform additional sand patch tests in
accordance with ASTM E965 when directed.

Should the surface texture become damaged or reduced by rain, grinding or any other action,
reestablish or restore surface texture by an approved method.

Page 7-12, Article 710-9 Thickness Tolerances, delete the 4th and 5th paragraph and substitute
with the following:

When the measurement of the core from a lot is deficient by 5.1 mm or less from the plan
thickness, full payment will be made. When such measurement is deficient by more than 5.1
mm from the plan thickness, take 2 additional cores at random within the lot and calculate the
average thickness of the lot from the 3 cores. In determining the average thickness of the
pavement lot, the Engineer will use all 3 core measurements. Individual core measurements
which are greater than the plan thickness plus 5.1 mm will be considered as the plan thickness
plus 5.1 mm. Individual cores which are less than the plan thickness minus 25 mm will be
considered as the plan thickness minus 25 mm. If the average measurement of the 3 cores is
within 5.1 mm from the plan thickness, full payment will be made. If the average measurement
of the 3 cores is deficient by more than 5.1 mm from the plan thickness, an adjusted unit price in
accordance with Subarticle 710-10(B) will be paid for the lot represented.

Areas found deficient in thickness by more than 1.0" will be removed and replaced with concrete
of the thickness shown on the plans. Any full lane or full shoulder width repairs to the concrete
pavement must be performed in accordance with the North Carolina Department of
Transportation Partial and Full Depth Repair Manual and not be less than 1/2 of the panel

length (2.3 meters).

When the measurement of any core (original core or additional cores taken to calculate the
average) is less than the plan thickness by more than 25 mm, the extent of the removal area due
to thickness deficiency will be determined by taking additional exploratory cores at
approximately 3 meter intervals parallel to the center line in each direction from the deficient
core until an exploratory core is found in each direction which is within 25 mm of the plan
thickness. The pavement between these exploratory cores will be removed full lane width wide
and replaced with concrete of the thickness shown on the plans. Exploratory cores for deficient
thickness will not be used in averages for adjusted unit price. Patch all core holes within 72
hours of taking the core, using a Department approved nonshrink grout compatible with the
pavement concrete.

Page 7-12, Subrticle 710-10 (A) General, delete the second paragraph and substitute the
following:

Separate measurement will be made of pavement that is deficient in thickness by more than
5.1 mm and of pavement that is deficient in compressive strength.
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Page 7-13, Subarticle 710-10(C) Concrete Pavement Varying In Flexural Strength, delete
the title, first paragraph and the equation for the pay factor calculation and substitute the

following:
© Concrete Pavement Varying in Compressive Strength

The pay factor for pavement achieving a compressive strength in 28 days of 31.0 MPa or greater
is 100%. The pay factor for pavement achieving a compressive strength in 28 days between 20.6
MPa and 31.0 MPa is determined by the following formula:

Pay Factor (%) = 0.0002296(MPa) - 50

(pay factor rounded to nearest tenth of one percent)

Page 7-13, Subarticle 710-10(C) Concrete Pavement Varying In Flexural Strength, delete
the first sentence of the third paragraph and substitute the following:

Any pavement that fails to attain 20.6 MPa in compression is subject to removal.

Page 7-15, Article 720-4 ACCEPTANCE OF. CONCRETE, delete the first sentence and
substitute the following:

Concrete shoulders will be tested for acceptance with respect to compressive strength and
thickness on a lot by lot basis.

Page 7-15, Article 720-9 THICKNESS TOLERANCES, replace the first paragraph with the
following:

The thickness of the shoulder will be determined by measurement of cores in accordance with
AASHTO T148.

Page 7-16, Subarticle 720-10(C) Concrete Shoulder Varying in Flexural Strength, delete the
title and the first sentence of the second paragraph and substitute the following, respectively:

(&) Concrete Pavement Varying in Compressive Strength

The quantities of concrete shoulder that fail to meet 31.0 MPa, measured as provided in Article
710-10, will be paid for at an adjusted unit price per square yard completed in place and
accepted.

SECTION 725
FIELD LABORATORY FOR PORTLAND CEMENT CONCRETE PAVEMENT

Page 7-17, Subarticle 725-2, General Requirements, replace with the following:

Furnish and maintain for the exclusive use of the Engineer a field office and laboratory in which
to house and use all testing equipment needed. Only Department representatives will have
access to these facilities. Provide a field office that is dust and water tight, floored, and has an
adequate foundation so as to prevent excessive floor movement. Provide a field office that
contains 6 or more 110 volt electrical double outlets properly grounded and spaced; a telephone;
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at least 2 windows, satisfactory locks on all doors and windows; adequate lighting, heating, and
air conditioning; sink; running water to sink; and satisfactory exhaust fan. Provide a field office
that meets the following approximate minimum requirements: 18.6m” of floor space; 3 meter
interior width; 2 meters interior height; 1.9 m* of counter space, 0.8 to 0.9 meters high and 0.6
meters deep with cabinets or drawers below the counter top; and 0.6 m” of desk space not
enclosed with cabinets. Locate the office in a position that will permit full view of the plant
from the interior of the office. At or near the office, furnish toilet facilities, with waste disposal,
available for use of the Department personnel. Maintain these toilets in a neat and clean

condition.

Provide a laboratory trailer adjacent to the field office that is at least 37.2 m® in area,
approximately 6.1 meters wide, 6.1 meters long, and 2.1 meters in height. Provide a laboratory
trailer that contains 6 or more 110 volt electrical double outlets properly grounded and spaced;
satisfactory locks on all doors and windows; adequate lighting, heating, and air conditioning;
sink; running water to sink; and satisfactory exhaust fans. Provide two workbenches that are
approximately 3 meters long, 0.6 meters wide, and 0.8 meters high. One workbench shall be
installed inside the trailer and the other across the end of the trailer. Provide a shelter or roof over
the outside workbench to provide protection from weather. Provide, in the laboratory, an
adequate number of water storage tanks to hold all acceptance beams and any additional beams
made for the purpose of determining early strengths. Construct the water storage tanks of non-
corroding materials and have requirements for automatic control of the water temperature.
Maintain the water in the tank at a temperature of 23°C £1.7°C. Equip each tank with a
recording thermometer with its bulb located in the water. Provide sufficient tank volume to
maintain all beams, stored with the long axis vertical, in a fully submerged condition for the
duration of the required curing period. Furnish a wooden mixing board at least 19 mm thick and
approximately 1.2 meters wide and 1.2 meters long, that is covered on one side with sheet metal
of at least 22 gage, at the shelter. Provide facilities to maintain the test beams at temperature
between 16°C and 27°C during initial curing.

BORROW EXCAVATION AND SHPO DOCUMENTATION FOR BORROW/WASTE

SITES:
(12-18-07) (4-15-08) MS R02

Revise the 2006 Metric Standard Specifications as follows:
Division 2 Earthwork

Page 2-12, Subarticle 230-1(D), add the words: The Contractor specifically waives as the first
words of the sentence.

Page 2-13, Article 230-4(B) Contractor Furnished Sources, first paragraph, first sentence
replace with the following:

Prior to the approval of any borrow sources developed for use on any project, obtain
certification from the State Historic Preservation Officer of the State Department of Cultural
Resources certifying that the removal of the borrow material from the borrow sources(s) will
have no effect on any known district, site building, structure, or object, architectural and/or
archaeological that is included or eligible for inclusion in the National Register of Historic
Places.
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Division 8 Incidentals
Page 8-8, Article 802-2 General Requirements, add the following as the 1st paragraph:

Prior to the removal of any waste from any project, obtain certification from the State
Historic Preservation Officer of the State Department of Cultural Resources certifying that
the deposition of the waste material to the proposed waste area will have no effect on any
known district, site building, structure, or object, architectural and/or archaeological that is
included or eligible for inclusion in the National Register of Historic Places. Furnish a copy
of this certification to the Engineer prior to performing any work in the proposed waste site.

Page 8-8, Article 802-2, General Requirements, 7th paragraph, add the following as the
2nd sentence:

The Department’s borrow and waste site reclamation procedures for contracted projects is
available on the NCDOT website and shall be used for all borrow and waste sites on this

project.

GUARDRAIL ANCHOR UNITS, TYPE M-350:
(4-20-04) M8 R60

Description

Furnish and install guardrail anchor units in accordance with the details in the plans, the
applicable requirements of Section 862 of the 2006 Metric Standard Specifications, and at
locations shown in the plans.

Materials

The Contractor may, at his option, furnish any one of the following guardrail anchor units.
The guardrail anchor unit (SRT-350) as manufactured by:

Trinity Industries, Inc.

2525 N. Stemmons Freeway
Dallas, Texas 75207
Telephone: 800-644-7976

The guardrail anchor unit (FLEAT) as manufactured by:

Road Systems, Inc.

3616 Old Howard County Airport
Big Springs, Texas 79720
Telephone: 915-263-2435

The guardrail anchor unit (REGENT) as manufactured by:

Energy Absorption Systems, Inc.
One East Wacker Drive
Chicago, Illinois 60601-2076
Telephone: 888-32-ENERGY
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Prior to installation the Contractor shall submit to the Engineer:

(A) FHWA acceptance letter for each guardrail anchor unit certifying it meets the
requirements of NCHRP Report 350, Test Level 3, in accordance with Section 106-2 of
the 2006 Metric Standard Specifications.

(B) Certified working drawings and assembling instructions from the manufacturer for each
guardrail anchor unit in accordance with Section 105-2 of the 2006 Metric Standard

Specifications.

No modifications shall be made to the guardrail anchor unit without the express written
permission from the manufacturer. Perform installation in accordance with the details in the
plans, and details and assembling instructions furnished by the manufacturer.

Construction Methods

Guardrail end delineation shall be required on all approach and trailing end sections for both
temporary and permanent installations. Guardrail end delineation consists of yellow reflective
sheeting applied to the entire end section of the guardrail in accordance with Section 1088-3 of
the 2006 Metric Standard Specifications and is incidental to the cost of the guardrail anchor unit.

Measurement and Payment

Measurement and payment will be made in accordance with Article 862-6 of the 2006 Metric
Standard Specifications.

Payment will be made under:

Pay Item Pay Unit
Guardrail Anchor Units, Type M-350 Each

GUARDRAIL ANCHOR UNITS, TYPE 350:
(4-20-04) (Rev 8-16-11) M8 R65

Description

Furnish and install guardrail anchor units in accordance with the details in the plans, the
applicable requirements of Section 862 of the 2006 Metric Standard Specifications, and at

locations shown in the plans.

Materials

The Contractor may at his option, furnish any one of the guardrail anchor units or approved
equal.
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Guardrail anchor unit (ET-Plus) as manufactured by:

Trinity Industries, Inc.

2525 N. Stemmons Freeway
Dallas, Texas 75207
Telephone: 800-644-7976

The guardrail anchor unit (SKT 350) as manufactured by:

Road Systems, Inc.

3616 Old Howard County Airport
Big Spring, Texas 79720
Telephone: 915-263-2435

Prior to installation the Contractor shall submit to the Engineer:

(A) FHWA acceptance letter for each guardrail anchor unit certifying it meets the
requirements of NCHRP Report 350, Test Level 3, in accordance with Section 106-2 of the
2006 Standard Specifications.

(B)  Certified working drawings and assembling instructions from the manufacturer for each
guardrail anchor unit in accordance with Section 105-2 of the 2006 Metric Standard

Specifications.

No modifications shall be made to the guardrail anchor unit without the express written
permission from the manufacturer. Perform installation in accordance with the details in the
plans, and details and assembling instructions furnished by the manufacturer.

Construction Methods

Guardrail end delineation is required on all approach and trailing end sections for both temporary
and permanent installations. Guardrail end delineation consists of yellow reflective sheeting
applied to the entire end section of the guardrail in accordance with Section 1088-3 of the
2006 Metric Standard Specifications and is incidental to the cost of the guardrail anchor unit.

Measurement and Payment

Measurement and payment will be made in accordance with Articles 862-6 of the 2006 Metric
Standard Specifications.

Payment will be made under:

Pay Item Pay Unit
Guardrail Anchor Units, Type 350 Each
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STEEL U-CHANNEL POSTS AND STEEL SQUARE TUBE SUPPORTS:
(7-18-06) (Rev 1-18-11) M9 R02

Revise the 2006 Standard Specifications as follows:

Page 9-15 Subarticle 903-3(D) delete the last sentence in the first paragraph and add the
following:

Use posts of sufficient length to permit the appropriate sign mounting height. Spliced posts are
not permitted on new construction.

Page 9-16 Subarticle 903-3(G) delete the last sentence in the first paragraph and add the
following:

Use posts of sufficient length to permit the appropriate sign mounting height. Spliced posts are
not permitted on new construction.

Page 9-16 Subarticle 903-3(G), delete the fourth paragraph and add the following:

Do not weld or cut supports in the field except for the saw cutting of steel square tube material
for the frames and cross-braces that may be required for Types D, E, and F signs with two or
more supports.

SHIPPING SIGNS:
5-15-07 M9 R03

Revise the 2006 Metric Standard Specifications as follows:
Page 9-2, Section 901-3(A), General, add the following as the 7th paragraph:

Ship all multi-panel signs to the project intact, completely assembled and ready to be hung.
Fabricate signs taller than 3.6 m as 2 separate signs with a horizontal splice, ready to be spliced
and hung. No assembly other than a horizontal splice will be permitted.

GALVANIZED HIGH STRENGTH BOLTS, NUTS AND WASHERS:
(2-17-09) (Rev 5-17-11) M10R02

Revise the Metric Standard Specifications as follows:
Page 10-101, Subarticle 1072-7(F)(3) Change the AASHTO reference to ASTM B695 Class 55.

Page 10-201, Table 1092-2, Steel Sign Materials, Change High Strength Bolts, Nuts &
Washers ASTM Specifications for Galvanizing to B695 Class 55.

Page 10-211, Subarticle 1094-1(A) Breakaway or Simple Steel Beam Sign Supports, replace
the first full paragraph with the following:

Fabricate high strength bolts, nuts, and washers required for breakaway supports from steel in
accordance with ASTM A325 and galvanize in accordance with ASTM B695 Class 55.
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Page 10-212, Article 1096-2 Steel Overhead Sign Structures, replace the last sentence with
the following:

The galvanizing shall meet ASTM B695 Class 55 for fasteners and ASTM A123 for other
structural steel.

GALVANIZING:
(8-17-10) M10 R03

Revise the 2006 Metric Standard Specifications as follows:
Page 10-121, Subarticle 1076-1, Galvanizing, add a second paragraph as the follows:

Allow the Engineer to obtain samples of molten zinc directly from the galvanizing vat upon
request.

AGGREGATE PRODUCTION:
(1120-01)

Provide aggregate from a producer who uses the current Aggregate Quality Control/Quality
Assurance Program that is in effect at the time of shipment.

M10 ROS

No price adjustment is allowed to contractors or producers who use the program. Participation in
the program does not relieve the producer of the responsibility of complying with all
requirements of the 2006 Metric Standard Specifications. Copies of this procedure are available
upon request from the Materials and Test Unit.

CONCRETE BRICK AND BLOCK PRODUCTION:

(11-20-01) M10RI10

Provide concrete brick and block from a producer who uses the current Solid Concrete Masonry
Brick/Unit Quality Control/Quality Assurance Program that is in effect on the date that material

is received on the project.

No price adjustment is allowed to contractors or producers who use the program. Participation in
the program does not relieve the producer of the responsibility of complying with all
requirements of the 2006 Metric Standard Specifications. Copies of this procedure are available
upon request from the Materials and Test Unit.

VOLUMETRIC CONCRETE BATCHING:
(5-18-10)

Revise the 2006 Standard Specifications as follows:

MI10R13

Page 10-19, after Article 1000-12, add the following as a new article:
1000-13 VOLUMETRIC MIXED CONCRETE

Upon written request by the contractor, the Department may approve the use of concrete
proportioned by volume. The volumetric producer must submit and have approved a process
control plan and product quality control plan by the Materials and Tests Unit. If concrete is
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proportioned by volume, the other requirements of these specifications with the following
modifications will apply. Unless otherwise approved by the Department, use of concrete
proportioned by volume shall be limited to Class B concrete and a maximum of 22.94 cubic
meters per unit per day.

(A)

(B)

Materials

Use materials that meet the requirements for the respective items in the Standard
Specifications except that they will be measured by a calibrated volume-weight
relationship.

Storage facilities for all material shall be designed to permit the Department to make
necessary inspections prior to the batching operations. The facilities shall also permit
identification of approved material at all times, and shall be designed to avoid mixing
with or contaminating by unapproved material. Coarse and fine aggregate shall be
furnished and handled so variations in the moisture content affecting the uniform
consistency of the concrete will be avoided.

Moisture content of the coarse and fine aggregate will be made available onsite for the
Engineer’s review for each load. The frequency of moisture testing will be dependent on
certain variables such as weather, season and source; however, moisture tests should be
performed at least once at the beginning of the work day for each source material.
Additional daily moisture tests for the coarse and fine aggregate shall be performed if
requested by the Engineer.

Unused materials should be emptied from hopper daily. Concrete should not be mixed
with materials that have been left in the hopper overnight.

Equipment

Provide volumetric mixers with rating plates indicating that the performance of the mixer
is in accordance with the Volumetric Mixer Manufacturer Bureau or equivalent. Mixers
must comply with ASTM C685. Unless otherwise specified, all mixing operations must
be in strict accordance with the manufacturer’s recommended procedures. Such
procedures shall be provided to the Department for review upon request.

The volumetric mixer shall be capable of carrying sufficient unmixed dry bulk cement,
pozzolan (if required), fine aggregate, coarse aggregate, admixtures and water, in
separate compartments and accurately proportioning the specified mix. Each batching or
mixing unit (or both) shall carry in a prominent place a metal plate or plates on which are
plainly marked the gross volume of the unit in terms of mixed concrete, discharge speed
and the weight-calibrated constant of the machine in terms of a revolution counter or
other output indicator.

The concrete mixing device shall be an auger-type continuous mixer used in conjunction
with volumetric proportioning. The mixer shall produce concrete, uniform in color and
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©

appearance, with homogeneous distribution of the material throughout the mixture.
Mixing time necessary to produce uniform concrete shall be established by the contractor
and shall comply with other requirements of these specifications. Only equipment found
acceptable in every respect and capable of producing uniform results will be permitted.

Each volumetric mixer shall be equipped with an onboard ticketing system that will
electronically produce a record of all material used and their respective weights and the
total volume of concrete placed. Alternate methods of recordation may be used if
approved by the Engineer. Tickets should also identify the following information, at
minimum:

Contractor Name

Contractor Phone Number
NCDOT Project No. and TIP No.
Date

Truck No.

Ticket No.

Time Start/End of Pour

Mix ID & Description (Strength)
Aggregate Moisture Before Mixing

Proportioning Devices

Volume proportioning devices, such as counters, calibrated gate openings or flow meters,
shall be easily accessible for controlling and determining the quantities of the ingredients
discharged. All indicating devices that affect the accuracy of proportioning and mixing
of concrete shall be in full view of and near enough to be read by the operator and
Engineer while concrete is being produced. In operation, the entire measuring and
dispensing mechanism shall produce the specified proportions of each ingredient.

The volumetric mixer shall provide positive control of the flow of water and admixtures
into the mixing chamber. Water flow shall be indicated by a flow meter and be readily
adjustable to provide for slump control and/or minor variations in aggregate moisture.
The mixer shall be capable of continuously circulating or mechanically agitating the
admixtures.

Liquid admixtures shall be dispensed through a controlled, calibrated flow meter. A
positive means to observe the continuous flow of material shall be provided. If an
admixture requires diluting, the admixture shall be diluted and thoroughly mixed prior to
introducing the admixture into the dispenser. When admixtures are diluted, the ratio of
dilution and the mixing shall be approved by and performed in the presence of the
Department.

The volumetric mixer shall be capable of measurement of cement, pozzolan (if required),
liquids and aggregate being introduced into the mix.
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(D)

(E)

(F)

Calibration

Volume-weight relationships will be based on calibration. The proportioning devices
shall be calibrated by the contractor prior to the start of each NCDOT job, and
subsequently at intervals recommended by the equipment manufacturer. Calibrations
will be performed in the presence of the Department and subject to approval from the
Department. Calibration of the cement and aggregate proportioning devices shall be
accomplished by weighing (determining the mass of) each component. Calibration of the
admixture and water proportioning devices shall be accomplished by weight (mass) or
volume. Tolerances in proportioning the individual components will be as follows:

TABLE 1000-4
VOLUMETRIC MIXED CONCRETE CALIBRATION

PROPORTION TOLERANCES
Item o Tolerance
- Cement, Weight (Mass) percent 0to+4
Fine Aggregate, Weight (Mass) percent +2
Coarse Aggregate, Weight (Mass) percent +2
Admixtures, Weight (Mass) or Volume percent +3
_ Water, Weight (Mass) or Volume percent 1

Each volumetric mixer must be accompanied at all times by completed calibration
worksheets and they shall be made available to the Department upon request.

Verification of Yield

Verification of the proportioning devices may be required at any time by the Department.
Verification shall be accomplished by proportioning the rock and sand based on the
cement meter count for each concrete mobile mixer. Once the count (revolutions) for
42.64 kilograms of cement has been determined then delivery of the correct amount of
rock and sand can be verified.

Uniformity

When concrete is produced, have present during all batching operations a Certified
Concrete Batch Technician. During batching and placement, the sole duty of this
employee is to supervise the production and control of the concrete, perform moisture
tests, adjust mix proportions of aggregates for free moisture, complete and sign approved
delivery tickets, and assure quality control of the batching.

Two samples of sufficient size to make the required tests will be taken after discharge of
approximately 15 and 85 percent of the load. Each of the 2 samples of concrete will be
separately tested for the properties listed in Table 1000-3. Tests will be conducted in
accordance with the test procedures specified in Table 1000-3 or procedures established
by the Materials and Tests Unit. The Engineer may recheck mixer performance at any
time when in his opinion satisfactory mixing is not being accomplished.
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PORTLAND CEMENT CONCRETE (Alkali-Silica Reaction):
(2-20-07) MIOR16

Revise the 2006 Metric Standard Specifications as follows:
Article 1024-1(A), replace the 2nd paragraph with the following:

Certain combinations of cement and aggregate exhibit an adverse alkali-silica reaction. The
alkalinity of any cement, expressed as sodium-oxide equivalent, shall not exceed 1.0 percent.
For mix designs that contain non-reactive aggregates and cement with an alkali content less than
0.6%, straight cement or a combination of cement and fly ash, cement and ground granulated
blast furnace slag or cement and microsilica may be used. The pozzolan quantity shall not
exceed the amount shown in Table 1024-1. For mixes that contain cement with an alkali content
between 0.6% and 1.0%, and for mixes that contain a reactive aggregate documented by the
Department, regardless of the alkali content of the cement, use a pozzolan in the amount shown
in Table 1024-1.

Obtain the list of reactive aggregates documented by the Department at:
http://www.ncdot.org/doh/operations/materials/pdf/quarryasrprob.pdf

Table 1024-1
Pozzolans for Use in Portland Cement Concrete

... Pozolan Rate |

. Class F Fly Ash - 20% by weight of required cement content, with 1.2
kg Class F fly ash per kg of cement replaced

~ Ground Granulated Blast Furnace Slag  35%-50% by weight of required cement content

oo with 1kgslag per kg of cement replaced |

Microsilica 4%-8% by weight of required cement content, with

1 kg microsilica per kg of cement replaced

WATER FOR CONCRETE:
(10-19-10) MI10R17

Revise the 2006 Metric Standard Specifications for Roads and Structures as follows:

Page 10-51, Article 1024-4, replace article with the following:

1024-4 WATER

Ensure that water used to condition, wash, or as an integral part of materials is clear and free
from injurious amounts of oil, acid, alkali, organic matter, or other deleterious substance. It shall
not be salty or brackish. Water used in the production of concrete or grout shall be from wells or
public water systems which are suitable for drinking and must meet the criteria listed in
Table 1024-1.

Test all water from wells and public water supplies from all out of state locations and in the
following counties: Beaufort, Bertie, Brunswick, Camden, Carteret, Chowan, Craven, Currituck,
Dare, Gates, Hyde, New Hanover, Onslow, Pamlico, Pasquotank, Pender, Perquimans, Tyrell,



202948 (X-0002BB) 78 Cumberland County

and Washington unless the Engineer waives the testing requirements. Water from a municipal
water supply in all other NC counties may be accepted by the Engineer without testing.

TABLE 1024-1
ACCEPTANCE CRITERIA FOR WATER
USED IN THE PRODUCTION OF CONCRETE

©Requirement  Limit  TestMethod
Compressive Strength, minimum 90 percent : NCDOT Modified /
percent of control at 3 and 7 days p AASHTO T106
Time of set, deviation from From 1:00 hr. earlier NCDOT Modified /
conol tol:30hrlater  AASHTOTI3I
. NCDOT Modified /
pH 4.5108.5 : AASHTO T26
Chloride Ion Content, Max. 250 ppm ' ASTM D512
. . NCDOT Modified / Standard
Total Solids Content (Residuc), 1000 ppm Methods for Examination of Water
Max.
and Wastewater
e . NCDOT Modified /
Resistivity, Min. 0.500 kohm-cm ASTM D1125
NCDOT Modified /
. Sulfate as SO4, Max. 1500 ppm ASTM D516
Presence of Sugar None NCDOT Procedure
. . NCDOT Modified /
Dissolved Organic Matter None AASHTO T26

Page 10-53, Article 1026-4, replace article with the following:

1026-4 WATER

All water used for curing concrete shall meet the requirements of Article 1024-4 and
Table 1024-1. Water from wells, streams, ponds, or public water systems may be used.

GLASS BEADS:
(7-18-06)(Rev 10-19-10) MI10 R35

Revise the 2006 Metric Standard Specifications as follows:
Page 10-181, 1087-4(A) Composition, add the following as the fourth paragraph:

Glass beads shall have no more than 75 parts per million of arsenic as determined by the United
States Environmental Protection Agency Method 6010B in conjunction with the United States
Environmental Protection Agency Method 3052 modified.

Page 10-182, 1087-4(C) Gradation & Roundness, delete the last paragraph and replace the
second sentence of the first paragraph with the following:

All Drop-On and Intermixed Glass Beads shall be tested in accordance with ASTM D1155.
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Page 10-184, 1087-8 Material Certification, add the following below the first sentence:

Glass Beads (for paint, thermoplastic and polyurea) — Type 3 Material Certification for no more
than 75 parts per million of arsenic

ENGINEERING FABRICS:
(7-18-06) (Rev 10-19-10) M10 R40

Revise the 2006 Metric Standard Specifications as follows:

Page 10-78, Delete Section 1056 ENGINEERING FABRICS and replace it with the
following:

SECTION 1056
ENGINEERING FABRICS

1056-1 General

Use engineering fabrics that meet the requirements of Article 4.1 of AASHTO M288 and have
been evaluated by National Transportation Product Evaluation Program (NTPEP). When
required, sew fabrics together in accordance with Article X1.1.4 of AASHTO M288. Provide
sewn seams with seam strengths meeting the required strengths for the engineering fabric type
and class specified.

Load, transport, unload and store fabrics such that they are kept clean and free of damage.
Label, ship and store fabrics in accordance with Section 7 of AASHTO M288. Fabrics with
defects, flaws, deterioration or damage will be rejected. Do not unwrap fabrics until just before
installation. With the exception of fabrics for temporary silt fences and mechanically stabilized
earth (MSE) wall faces, do not leave fabrics exposed for more than 7 days before covering
fabrics with material.

When required, use pins a minimum of 5 mm in diameter and 450 mm long with a point at one
end and a head at the other end that will retain a steel washer with a minimum outside diameter
of 38 mm. When wire staples are required, provide staples in accordance with
Subarticle 1060-8(D) of the 2006 Metric Standard Specifications.

1056-2 Fabric Properties

Provide Type 1 Certified Mill Test Report, Type 2 Typical Certified Mill Test Report or Type 4
Certified Test Report in accordance with Article 106-3 of the 2006 Metric Standard
Specifications. Furnish certifications with minimum average roll values (MARV) as defined by
ASTM D4439 for all fabric properties with the exception of elongation and apparent opening
size (AOS). For testing fabrics, a lot is defined as a single day’s production.
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Provide engineering fabric types and classes in accordance with the contract. Machine direction
(MD) and cross-machine direction (CD) are as defined by ASTM D4439. Use woven or
nonwoven fabrics with properties meeting the requirements of Table 1056-1.

TABLE 1056-1

FABRIC PROPERTY REQUIREMENTS

Property ASTM Requirements (MARV'")
Test Type 1 Type 2 Type 3° Type 4 Type 5°
Method
Typical ‘ ~ Shoulder ~ Under  Temporary Soil Temporary
Application - Drains  Riprap  Silt Fence Stabilization MSE Walls
Elongation D4632 >50% >50% <25% <50 % <50 %
(MD & CD)
Grab Strength  D4632 400N 900 N 445N 800 N -
(MD&CD) - ) o
Tear Strength  D4533 180N 350N --- 300N ---
(MD & CD)
Puncture D6241 900 N 1925 N - 1650 N ---
Strength
Wide Width D4595 --- --- - --- 35 kN/m
Tensile (unless
Strength @ required
Ultimate - otherwise in
Permittivity ~ D4491 0.20sec’ 0.20sec’ 0.05sec’  0.05 sec” 0.20 sec’
Apparent D4751 025mm 025mm  0.60 mm 0.43 mm 0.60 mm
" Opening Size
(AOS)" . R
Ultraviolet DA4355 50 % 50 % 70 % 50 % 50%
Stability
(retained
strength)’ o
'MARY does not apply to elongation and AOS
’Minimum roll width of 900 mm required
*Minimum roll width of 4 m required unless otherwise approved
“Maximum average roll value
>After 500 hours of exposure
QUALIFICATION OF WELDS AND PROCEDURES:
M10 R43

(7-21-09)

Page 10-114, Subarticle 1072-20(D) Qualification of Welds and Procedures, replace the third
sentence of the first paragraph with the following:

For all prequalified field welds, submit Welding Procedure Specifications (WPS) for each joint
configuration for approval at least 30 days prior to performing any welding. In lieu of this, use
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the WPS provided and preapproved by the Department. These preapproved WPS are available
from the Materials and Tests Unit or at:
http://www.ncdot.org/doh/operations/materials/structural/appr_proc.html. Use non-prequalified
welds only if approved by the Engineer. Submit WPS for all non-prequalified welds to the
Engineer for approval. At no cost to the Department, demonstrate their adequacy in accordance
with the requirements of the Bridge Welding Code.

CHANNELIZING DEVICES (Drums):
7-20-10 M10 R60

Revise the 2006 Metric Standard Specifications as follows:

Page 10-192, Subarticle 1089-5(A) Drums (1) General, replace the paragraph with the
following:

€)) General

Provide drums composed of a body, alternating orange and white 4 band pattern of Type
III-High Intensity Microprismatic Sheeting and ballasts that have been evaluated by
NTPEP.

The following guidelines will be used during the transition from drums with the standard
5 band engineer’s grade sheeting to the new 4 band configuration.

(a) All new drums purchased after July 20, 2010 shall have the new sheeting and
4 band configuration.

(b) Existing 5 band drums with engineer’s grade sheeting (both new and used devices
in existing inventories) will be allowed for use on all on-going construction projects
until project completion and will also be allowed for use on other projects until a
sunset date has been established.

(c) Intermixing of “old drums” and “new drums” on the same project is acceptable
during the transition.

(d) 4 band drums with engineer’s grade sheeting will not be allowed at anytime.

Page 10-192, Subarticle 1089-5(A) Drums (3) Retroreflective Stripes, replace the paragraph
with the following:

(3)  Retroreflective Bands

Provide a minimum of 4 retroreflective bands- 2 orange and 2 white alternating
horizontal circumferential bands. The top band shall always be orange. Use a 150mm to
200 mm wide band Type III-High Intensity Microprismatic Retroreflective Sheeting or
better that meets the requirement of Section 1093 for each band. Do not exceed 50 mm
for any non-reflective spaces between orange and white stripes. Do not splice the
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retroreflective sheeting to create the 150 mm band. Apply the retroreflective sheeting
directly to the drum surface. Do not apply the retroreflective sheeting over a pre-existing
layer of retroreflective sheeting. Do not place bands over any protruding corrugations
areas. No damage to the reflective sheeting should result from stacking and unstacking
the drums, or vehicle impact.

Page 10-193, Subarticle 1089-5(B) Skinny-Drums (1) General, replace the paragraph with the
following:

(D

General

All existing skinny-drums that do not have Type III-High Intensity Microprismatic
Sheeting as a minimum will have the same transition requirements as drums as stated
above. All new skinny-drums purchased after July 20, 2010 shall have Type [II-High
Intensity Microprismatic Sheeting as the minimum. Type IV and higher grade sheeting is
acceptable for use on both new and used devices.

Provide skinny-drums composed of a body, reflective bands, and ballasts that have been
evaluated by NTPEP.

Page 10-193, Subarticle 1089-5(B) Skinny Drums (3) Retroreflective Stripes, replace the
paragraph with the following:

€))

CHANGEABLE MESSAGE SIGNS
(11-21-06)

Retroreflective Bands

Provide a minimum of 4 retroreflective bands- 2 orange and 2 white alternating
horizontal circumferential bands for each skinny-drum. The top band shall always be
orange. Use a 150mm to 200 mm wide band Type I1I-High Intensity Microprismatic
Retroreflective Sheeting or better that meets the requirement of Section 1093 for each
band. Do not exceed 50 mm for any non-reflective spaces between orange and white
stripes. Do not splice the retroreflective sheeting to create the 150 mm band. Apply the
retroreflective sheeting directly to the skinny-drum surface. Do not apply the
retroreflective sheeting over a pre-existing layer of retroreflective sheeting. Do not place
bands over any protruding corrugations areas. No damage to the reflective sheeting
should result from stacking and unstacking the skinny-drums, or vehicle impact.

MI11RI11

Revise the 2006 Metric Standard Specifications as follows:

Page 11-7, Article 1120-3, Replace the 3rd sentence with the following:

Sign operator will adjust flash rate so that no more than two messages will be displayed and be
legible to a driver when approaching the sign at the posted speed.
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WORK ZONE TRAFFIC CONTROL:
(8-16-11) MI1 R20

Revise the 2006 Metric Standard Specifications as follows:

Page 11-3, Article 1101-12 Traffic Control Supervision, in addition to the stated requirements,
add the following:

Provide the service of at least one qualified Work Zone Supervisor. The Work Zone Supervisor
shall have the overall responsibility for the proper implementation of the traffic management
plan, as well as ensuring all employees working inside the NCDOT Right of Way have received
the proper training appropriate to the job decisions each individual is required to make.

The work zone supervisor is not required to be on site at all times but must be available to
address concerns of the Engineer. The name and contact information of the work zone
supervisor shall be provided to the Engineer prior to or at the preconstruction conference.

Qualification of Work Zone Supervisors shall be done by an NCDOT approved training agency
or other approved training provider. For a complete listing of these, see the Work Zone Traffic
Control’s webpage, http://www.ncdot.gov/doh/preconstruct/wztc/.

Page 11-10, Article 1150-3 Construction Methods, replace the article with the following:

Provide the service of properly equipped and qualified flaggers (see Roadway Standard
Drawings No. 1150.01) at locations and times for such period as necessary for the control and
protection of vehicular and pedestrian traffic. Anyone who controls traffic is required to be
qualified. Qualification consists of each flagger receiving proper training in the set-up and
techniques of safely and competently performing a flagging operation. Qualification of flaggers
is to be done at an NCDOT approved training agency. For a complete listing of these, see the
Work Zone Traffic Control’s webpage, http://www.ncdot.gov/doh/preconstruct/wztc/.

Prior to beginning work on the project, a Qualification Statement that all flaggers used on the
project have been properly trained through an NCDOT approved training resource shall be
provided to the Engineer.

Flagging operations are not allowed for the convenience of the Contractor’s operations.
However, if safety issues exist (i.e. sight or stopping sight distance), the Engineer may approve
the use of flagging operations. Use flagging methods that comply with the guidelines in the
MUTCD.
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PAVEMENT MARKING LINES:
(11-21-06) (Rev. 08-17-10) MI2 RO1
Revise the 2006 Metric Standard Specifications as follows:

Page 12-2, 1205-3(D) Time Limitations for Replacement, add the following at the beginning
of the chart:

Facility Type Marking Type Replacement Deadline
Full-control-of-access = multi-lane All markings - By the end of each workday's
roadway (4 or more total lanes) and including " operation if the lane is opened to
ramps, including Interstates ~ symbols traffic

Page 12-4, 1205-3 (H) Observation Period, delete 1205-3 (H) and replace with the following:

Maintain responsibility for debonding and color of the pavement markings during a 12 month
observation period beginning upon final acceptance of the project as defined under
Article 105-17. Guarantee the markings under the payment and performance bond in accordance
with Article 105-17.

During the 12 month observation period, provide pavement marking material that shows no signs
of failure due to blistering, chipping, bleeding, discoloration, smearing or spreading under heat
or poor adhesion to the pavement materials. Pavement markings that debond due to
snowplowing will not be considered a failed marking. Replace, at no additional expense to the
Department, any pavement markings that do not perform satisfactorily under traffic during the
12 month observation period.

Page 12-6, 1205-4 (C) Application, delete the last two sentences of the second paragraph and
replace with the following:

Produce in place markings with minimum retroreflective values shown below, as obtained with a
LTL 2000 Retroreflectometer or Department approved mobile retroreflectometer.
Retroreflective measurements will be taken within 30 days after final placement of the pavement

marking.

Page 12-7, 1205-4 (D) Observation Period, delete the entire section and replace with the
following:

In addition to the requirements of Subarticle 1205-3(H), maintain responsibility for minimum
retroreflective values for a 30-day period beginning upon the Engineer’s acceptance of all
markings on the project. Guarantee retroreflective values of the markings during the 30-day
period under the payment and performance bond in accordance with Article 105-17.

Page 12-8, 1205-5 (B) Application, delete the second sentence of the fourth paragraph and
replace with the following:

Produce in place markings with minimum retroreflective values shown below, as obtained with a
LTL 2000 Retroreflectometer or Department approved mobile retroreflectometer.
Retroreflective measurements will be taken within 30 days after final placement of the pavement
marking.
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Page 12-8, 1205-5 (C) Observation Period, delete this entire section and replace with the
following:

Maintain responsibility for minimum retroreflective values for a 30-day period beginning upon
satisfactory final placement of all markings on the project. Guarantee retroreflective values of the
markings during the 30-day period under the payment and performance bond in accordance with
Article 105-17.

Page 12-11, Article 1205-9, Maintenance, delete Article 1205-9 and replace with the following:

Replace pavement markings that prematurely deteriorate, fail to adhere to the pavement, lack
reflectorization, or are otherwise unsatisfactory during the life of the project or during the
12 month observation period as determined by the Engineer at no cost to the Department.

Upon notification from the Engineer, winterize the project by placing an initial or additional
application of paint pavement marking lines in accordance with Article 1205-8. Payment for
Paint Pavement Marking Lines required to winterize the project will be made in accordance with
Article 1205-10 except that no payment will be made on resurfacing projects where paving is
completed more than 30 days prior to the written notification by the Department that
winterization is required.

Page 12-11, Article 1205-10, Measurement and Payment, add the following after the first
sentence of the first paragraph:

In addition, Paint Pavement Marking Lines will be paid per linear foot for each 15 mil
application placed in accordance with Subarticle 1205-8(C).

PERMANENT SEEDING AND MULCHING:
(7-1-95) M16 RO1

The Department desires that permanent seeding and mulching be established on this project as
soon as practical after slopes or portions of slopes have been graded. As an incentive to obtain
an early stand of vegetation on this project, the Contractor's attention is called to the following:

For all permanent seeding and mulching that is satisfactorily completed in accordance with the
requirements of Section 1660, Seeding and Mulching, and within the following percentages of
elapsed contract times, an additional payment will be made to the Contractor as an incentive
additive. The incentive additive will be determined by multiplying the number of acres of
seeding and mulching satisfactorily completed times the contract unit bid price per acre for
Seeding and Mulching times the appropriate percentage additive.

Percentage of Percentage
Elapsed Contract Time Additive
0% - 30% 30%
30.01% - 50% 15%

Percentage of elapsed contract time is defined as the number of calendar days from the date of
availability of the contract to the date the permanent seeding and mulching is acceptably
completed divided by the total original contract time.
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OVERHEAD SIGN SUPPORTS

DESCRIPTION

of the plans. Fabricate supporting structures using tubular members of either aluminum or
steel. Tubular members made of aluminum are not allowed for Dynamic Message Sign
(DMS) structures. Only one type of material may be used throughout the project. The
types of overhead sign assemblies included in this specification are span structures,
cantilever structures, and sign structures attached to bridges.

MATERIALS
Structural Steel........o.oviii e Section 1072
Overhead StrUCIUIES. . ... cuueuineit ittt ettt et ee e Section 1096
Signing Materials .........ocoevuiiiiiiiiiiiii Section 1092
Organic Zinc Repair Paint ..............cooooiiiiiiiiiii Article 1080-9
Reinforcing Steel ........cooieiiiiiiiii i Section 1070
CONSTRUCTION METHODS
A. General

Fabricate overhead sign assemblies in accordance with the details shown in the
approved working drawings and the requirements of these specifications.

No welding, cutting, or drilling in any manner will be permitted in the field, unless
approved by the Engineer.

Drill bolt holes and slots to finished size. Holes may also be punched to finished size,
provided the diameter of the punched holes is at least twice the thickness of the metal
being punched. Flame cutting of bolt holes and slots will not be permitted.

Erect sign panels in accordance with the requirements for Type A or B signs as

indicated in the plans or roadway standard drawings. Field drill two holes per
connection in the Z bars for attaching signs to overhead structures. Use two bolts at

each connection.

Use two coats of a zinc-rich paint to touch up minor scars on all galvanized materials.

B. Shop Drawings

Design the overhead sign supports, including foundations, prior to fabrication. Submit
computations and working drawings for the designs to the Engineer for review and
acceptance.

Page 1 of 10
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Have a professional engineer registered in the State of North Carolina perform the
computations and render a set of sealed, signed, and dated drawings detailing the
construction of each structure.

Submit to the Engineer for review and acceptance complete design and fabrication
details for each overhead sign assembly, including foundations and brackets for
supporting the signs, maintenance walkways (when specified in the plans), electrical
control boxes, and lighting luminaires. Base design upon the revised structure line
drawings, wind load area and the wind speed shown in the plans, and in accordance
with the "Standard Specifications for Structural Structures for Highway Signs,
Luminaires and Traffic Signals".

Submit thirteen (13) copies of completely detailed working drawings and one (1) copy
of the design computations including all design assumptions for each overhead sign
assembly to the Engineer for approval prior to fabrication. Working drawings include
complete design and fabrication details (including foundations); provisions for
attaching signs, maintenance walkways (when applicable), lighting luminaries to
supporting structures; applicable material specifications, and any other information
necessary for procuring and replacing any part of the complete overhead sign assembly.

Allow 40 days for initial working drawing review after the Engineer receives them. If
revisions to working drawings are required, additional time will be required for review
and approval of final working drawings.

Approval of working drawings by the Engineer will not relieve the Contractor of

responsibility for the correctness of the drawings, or for the fit of all shop and field
connections and anchors.

C. Design and Fabrication

The following criteria governs the design of overhead sign assemblies:

Design shall be in accordance with the Standard Specifications for Structural Supports
for Highway Signs, Luminaires and Traffic Signals, 5™ Edition, 2009 and 2010 and

2011 Interim Revisions.

Within this Specification, there are several design criteria that are owner specified.
They include:

o The wind pressure map that is developed from the 3-second gust speeds, as
provided in Article 3.8, shall be used.

e Overhead cantilever sign structures shall include galloping loads (exclude four-
chord horizontal trusses), truck-induced gust loading and natural wind gust loading
in the fatigue design, as provided for in Article 11.7.1, 11.7.4 and 11.7.3
respectively.

o The natural wind gust speed in North Carolina shall be assumed to be 5 meters per
second or 11.6 mph for inland areas, and 7 meters per second or 15.7 mph for
coastal areas. The coastal area shall be defined as any area within 2 miles from the
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waterfront facing the ocean or sound and all area where the design basic wind speed
is above 120 mph, as shown in Figure 3-2.

The fatigue importance category used in the design, for each type of structure, as
provided for in Article 11.6, Fatigue Importance Factors, shall be Category II unless
otherwise shown on the contract plans.

Wind drag coefficient for Dynamic Message Sign enclosures shall be 1.7.

The following Specification interpretations or criteria shall be used in the design of
overhead sign assemblies:

For design of supporting upright posts or columns, the effective length factor for
columns “K”, as provided for in Appendix B, Section B.5, shall be taken as the
following, unless otherwise approved by the Engineer:

Casel For a single upright post of cantilever or span type overhead sign
structure, the effective column length factor, “K”, shall be taken as 2.0.

Case2  For twin post truss-type upright post with the post connected to one chord
of a horizontal truss, the effective column length factor for that column
shall be taken as 2.0.

Case3  For twin post truss-type upright post with the post connected to two truss
chords of a horizontal tri-chord or box truss, the effective column length
factor for that column shall be taken as 1.65

For twin post truss-type upright post, the unbraced length shall be from the chord to
post connection to the top of base plate.

For twin post truss-type upright post, that is subject to axial compression, bending
moment, shear, and torsion the post shall satisfy Standard Specifications for

Structural Supports for Highway Signs, Luminaries and Traffic Signals Equations
5-17, 5-18 and 5-19. To reduce the effects of secondary bending, in lieu of Equation

5-18,the following equation may be used:

b

;_a + Obef +[1£"]sl.0
a [1- | EJF v

é

Where

fa = Computed axial compression stress at base of post
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The base plate thickness for all uprights and poles shall be a minimum of 2” but not
less than that determined by the following criteria and design.

Case 1

Case 2

Circular or rectangular solid base plates with the upright pole welded to
the top surface of base plate with full penetration butt weld, and where no
stiffeners are provided. A base plate with a small center hole, which is
less than 1/5 of the upright diameter, and located concentrically with the
upright pole, may be considered as a solid base plate.

The magnitude of bending moment in the base plate, induced by the
anchoring force of each anchor bolt shall be, M = (P x D;) / 2.

Circular or rectangular base plate with the upright pole socketed into and
attached to the base plate with two lines of fillet weld, and where no
stiffeners are provided, or any base plate with a center hole that is larger in
diameter than 1/5 of the upright diameter

The magnitude of bending moment induced by the anchoring force of each
anchor bolt shall be M =P x D,.

- M, bending moment at the critical section of the base plate
induced by one anchor bolt

- P, anchoring force of each anchor bolt

- D;,  horizontal distance between the center of the anchor bolt
and the outer face of the upright, or the difference between the
radius of the bolt circle and the outside radius of the upright

- D,  horizontal distance between the face of the upright and the
face of the anchor bolt nut

The critical section shall be located at the face of the anchor bolt and perpendicular
to the radius of the bolt circle. The overlapped part of two adjacent critical sections
shall be considered ineffective.

The thickness of base plate of Case 1 shall not be less than that calculated based on
formula for Case 2.

Uprights, foundations, and trusses that support overhead signs or dynamic message
signs shall be designed in accordance with the Overhead Sign Foundation Special
Provision for the effects of torsion. Torsion shall be considered from dead load
eccentricity of these attachments, as well as for attachments such as walkways,
supporting brackets, lights, etc., that add to the torsion in the assembly. Truss
vertical and horizontal truss diagonals in particular and any other assembly
members shall be appropriately sized for these loads.
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o Uprights, foundations, and trusses that support overhead mounted signs or dynamic
message signs shall be designed for the proposed sign wind area and future wind
areas. The design shall consider the effect of torsion induced by the eccentric force
location of the center of wind force above (or below) the center of the supporting
truss. Truss vertical and horizontal truss diagonals in particular and any other
assembly members shall be appropriately sized for these loads.

Fabricate all overhead sign assemblies, including foundations in accordance with the
details shown in the approved shop drawings and with the requirements of these
specifications.

Fabricate the span and cantilever supporting structures using tubular members of either
aluminum or steel, using only one type of material throughout the project. Sign support
structures that are to be attached to bridges may be fabricated using other structural
shapes.

Horizontal components of the supporting structures for overhead signs may be of a
truss design or a design using singular (monotube) horizontal members to support the
sign panels. Singular (monotube) horizontal members will not be allowed for DMS
signs. Truss or singular member centerline must coincide with centerline of sign design
area shown on the structure line drawing. Provide permanent camber in addition to
dead load camber in accordance with the "Standard Specifications for Structural
Supports for Highway Signs, Luminaires, and Traffic Signals". Indicate on the shop
drawings the amount of camber provided and the method employed in the fabrication
of the support to obtain the camber.

For all U-bolt connections of hanger beams to overhead assembly truss chords, provide
all U-bolts with a flat washer, a lock washer and double nuts at each end of the U-bolts.
All double nuts that are on any U-bolt shall be the same thickness and weight. When
assembled, the double nuts shall be brought tight against each other by the use of two
wrenches.

Use cantilever sign structures that meet the following design criteria:

a. Do not exceed an L/150 vertical dead load deflection at the end of the arm due
to distortions in the arm and vertical support, where L is the length of the arm
from the center of the vertical support to the outer edge of the sign.

b. Do not exceed an L/40 horizontal deflection at the end of the arm due to
distortions in the arm and vertical support, as a result of design wind load.

Attach the overhead sign assemblies to concrete foundations by the use of galvanized
anchor bolts with galvanized nuts, flat washers, and lock washers. For cantilever
structure use a minimum of eight anchor bolts. Provide anchor bolts that have an
anchor plate with nut at the end to be embedded in concrete.
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Fabricate attachment assemblies for mounting signs in a manner that allows easy
removal of sign panels for repair. Provided adequate supporting frames for mounting
the lighting luminaires in the positions shown in the plans or approved shop drawings
for all overhead sign assemblies to be illuminated.

MAINTENANCE WALKWAYS

When plans require maintenance walkways, provide maintenance walkways with an
open, skid-resistant surface, and safety railings on all overhead structures unless
specifically stated otherwise in the plans. Requirements for design and fabrication of the
walkways are shown in the plans. Provide a walkway that is continuous and extends
from 3 feet (1m) outside the edge of pavement over the shoulder to the farthest edge of
any sign on the structure. If a sign is to be located such that it extends more than three
feet outside the edge of pavement, extend the walkway for the full length of that sign.
Provide walkways with a safety railing along the front side that can be folded, when not
in use, to a horizontal position that will not obscure the signs.

To accommodate lighting luminaires, (when required by the plans), extend supports for
the walkways in front of the walkway and railing. If external ballast is required, make
provisions adjacent to the walkway and between the walkway and sign to accommodate
ballast boxes for lighting circuits in a manner readily accessible from the walkway.
Provide ballast box, brackets, and fastening devices which will withstand the loading
requirements for the walkway, and mount so that the top of the box will be flush with the
top of the walkway.

The walkway sections are to be connected rigidly where sections join to avoid an uneven
walking surface. Attach the walkway directly to the walkway brackets.

Install a 4-inch x 4-inch safety angle in back of and parallel to the walkway and extend it
the entire length of the walkway, except in the area occupied by ballast boxes. Design
the safety angle to withstand a loading in keeping with the walkway.

Fabricate folding safety railing in lengths not exceeding 10 feet and install for the full
length of the walkway. Join each folding safety railing post to walkway supports through
a hinge support of appropriate design that will rotate freely. Provide a hinge support that
has a locking or latching device and holds the railing in a steady manner, free of
movement while in the raised position. Maximum allowable displacement from vertical
at the top of the railing will be 1 inch.

Install fixed safety railing along the sign side of the walkway from the beginning of the
walkway to the edge of the first sign. Provide fixed safety rails between signs when they
are greater than 12 inches apart. Provide one fixed safety rail below any sign having a
clearance between the bottom of the sign and the walkway grating of greater than 24
inches and less than 42 inches. Provide two fixed rails when the clearance between the
bottom of a sign and the walkway exceeds 42 inches.
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Provide a walkway in which the open ends have a galvanized steel coil safety chain
attached on one end near the top of the safety railing, and on the other end to the
walkway hanger, or other fixed member of the structure. When the railing is folded, the
chain must not hang below the walkway bracket.

Where offsets in the walkway and safety railing are necessitated by variable luminaires
provide safety chains between the offset handrail sections.

Anchor Rod Assembly

Attach the overhead sign structure to concrete foundations by the use of straight galvanized
anchor bolts with galvanized heavy hex nuts and flat washers. The rods and nuts shall be
galvanized in accordance with AASHTO M232. The washers shall be galvanized in accordance
with AASHTO M298 Class C. For cantilever structures, use a minimum of eight anchor rods.
Provide anchor rods that have an anchor plate with nut at the end to be embedded in concrete.

Ensure material used in steel anchor rods conforms to AASHTO M 314 or ASTM F1554, and
the specified yield strength does not exceed 55,000 psi. Compute the required projection of the
anchor rod above the foundation top. Compute the total projection based on the following:

. Provide between 3 and 5 threads of anchor rod projection above the top nut after
tightening is complete. Avoid any additional projection, or a normal depth socket torque
wrench shall not be used on top nuts.

. Include the sum of the thickness of top nut, top nut flat washer or top nut beveled
washers, base plate, leveling nut flat washer or leveling nut beveled washers, leveling

nut.

J Set the maximum distance between the bottom of the leveling nut and the foundation top
to one nut height to avoid excessive bending stresses in the anchor rod under service
conditions.

) Do not use lock washers.

ANCHOR ROD NUT TIGHTENING REQUIREMENTS

Prior to installation:
1. Protect the anchor rod threads from damage prior to and during installation.

2. Prior to installation of the rods in the foundation, turn nuts onto and off the rods, well
past the elevation of the bottom of the leveling nuts. Turn by the effort of one worker
using an ordinary wrench without a cheater bar. Report to the Engineer thread
damage requiring unusually large effort.
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During installation:

1. Place leveling nuts (bottom nuts) on the anchor rod.

2. Place leveling nut washers on top of the anchor rod leveling nuts.

3. Place arigid template on top of the leveling nuts to check the level of the nuts. If the
anchor nut and washer cannot be brought into firm contact with the template, then
beveled washers shall be used.

4. Verify that the distance between the bottom of the leveling nut and the top of the
concrete foundation is no more than one anchor rod diameter. If an upright is
required to be back-raked, then the distance between the bottom of the leveling nut
and the top of the concrete foundation shall be no more than one anchor rod diameter,
averaged over the anchor rod group.

5. Place the base plate and structural element to which it is attached. However, do not
attach to the upright element, during tightening of the anchor nuts, cantilever beams
or arms with span in excess of 10 feet. Luminaire arms and fixtures may be attached
prior to standing the pole on the foundation.

6. Place top nut washers.

7. Do not use lock washers.

8. Lubricate threads and bearing surfaces of top nuts. Lubricant shall be beeswax, stick
paraffin, or other lubricant approved by the Engineer.

9. Place top nuts. If the anchor nut and washer cannot be brought into firm contact with
the base plate, then beveled washers shall be used.

10. Tighten top nuts to snug-tight. A snug-tight condition is defined as the washer and nut

being in full contact with the base plate, and the application of the full effort of a
workman on a 12-inch wrench. Turn top nuts in increments following a star pattern
(using at least two full tightening cycles).
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11.

12.

13.

14.

15.

16.

17.

18.

19.

To ensure proper pretensioning, after all top nuts have been brought to snug-tight
condition, repeat the procedure on the leveling nuts. Turn leveling nuts in increments
following a star pattern (using at least two full tightening cycles).

At this point, verify if beveled washers are required. Beveled washers shall be
required under the leveling nut or top nut if any face of the base plate has a slope
greater than 1:20 and / or any nut can not be brought into firm contact with the base
plate.

Before further nut turning, mark the reference position of the nut in the snug-tight
condition with a suitable marking (ink or paint that is not water-soluble). Mark on the
corner at the intersection of two flats with a corresponding reference mark on the base
plate at each nut. After tightening, verify the nut rotation.

Achieve pretensioning by turn-of-nut method. Turn the top nuts to 1/6 of a turn. Do
SO in a star pattern using at least two full-tightening cycles.

After installation, ensure that firm contact exists between the anchor rod nuts,
washers, and base plate on any anchor rod installed.

For overhead sign assemblies: The span type truss or the cantilever truss may be
placed on the uprights or attached to the upright at this time. For signal support
structures: The span wires or mast arms may be attached to the upright at this time.

After a period of no less than 4 days, and no more than 2 weeks, and in the presence
of the Engineer, use a torque wrench to verify that a torque at least equal to 600 foot-
pounds is provided on each top nut. For cantilever structures, verify the torque after
erection of the remainder of the structure and any heavy attachments to the structure.

If any top nut torque reveals less than 600 foot-pounds of effort is required to move
the nut, then tighten the nut to no less than 600 foot-pounds.

Calibrate the torque indicator, and obtain corresponding certification, for all torque
wrenches used for anchor nut tightening. The calibration and certification shall have
occurred no more than 12 months prior to use of the torque wrench. Torque wrenches
that were calibrated and certified more than twelve months prior to anchor nut
tightening shall be re-calibrated and re-certified prior to use. Provide the Engineer a
certification of such calibration.
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20. Because inspection or re-tightening of the leveling nuts would be prevented, and to
reduce moisture retention and associated corrosion, grout shall not be allowed under
the base plate.

COMPENSATION

The work covered by this section will be paid for at the contract lump sum for each
Overhead Structure ”. Such price will be full compensation for all work covered by this
specification includes all design, fabrication, construction, transportation, and erection of the
complete overhead sign structure, supporting structure, hardware, lighting support brackets,
preparing and furnishing shop drawings, and attaching the signs to the overhead assembly.

Payment will be made under:

Supports, Overhead Sign Structure @ Sta. ”? Lump Sum
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OVERHEAD SIGN FOUNDATIONS

DESCRIPTION

The work covered by this provision consists of the design and cons :
sign foundations in accordance with the submitted approved plans and this provision. Desig
and construct either spread footing type foundations and/or drilled pier type foundations for each
overhead sign unless otherwise directed by the Engineer.

MATERIALS

Portland Cement Concrete Production and Delivery ........................c.uueee.o.....Section 1000
Reinforcing Steel .........covneiniiiiii e Section 1070
ANChOT BOIES ...t Article 1072-6
Structural Steel and Overhead Sign Structures................cooeviiinennnnne. Section 1072 and 1096
CONSTRUCTION METHODS

1. General

A North Carolina Licensed Professional Engineer must seal all design calculations,
drawings and recommendations. Design foundations for the effects of dead, wind and ice loads
in accordance with the wind zone load shown on the plans and Section 3 of the AASHTO
Standard Specifications for Structural Supports for Highway Signs, Luminaries and Traffic
Signals (including interims). Use either spread footing or drilled pier foundations. In some
instances, conflicts with drainage structures may dictate a certain type of foundation. Spread
footings or dual drilled pier foundations are required for full span overhead signs (no single
drilled pier foundations). When designing dual drilled pier foundations, a rectangular grade
beam with a moment of inertia approximately equal to either of the drilled piers is required to
connect the pier tops.

Provide reinforced concrete design in accordance with either Section 13.7.2 or 13.6.2
(whichever is applicable), allowable stress design method, of the AASHTO Standard
Specifications for Structural Supports for Highway Signs, Luminaries and Traffic Signals
(including interims).

Consider sloping ground in the design, if applicable. Do not exceed an allowable bearing
pressure of 3 ksf for spread footings. For drilled pier foundations, do not exceed an allowable
lateral soil pressure of 4 ksf for AASHTO Group II Loading. Use the following default soil
parameters and groundwater elevation for foundation design in the absence of a site-specific
subsurface investigation in accordance with this provision.

Total Unit Weight = 120 pcf

Friction Angle = 30 degrees

Cohesion = 0 psf
Assume the groundwater elevation is at a depth of 7 feet below the ground surface. If the
groundwater is encountered at a depth shallower than 7 feet, the overhead sign foundation must
be redesigned based upon the actual field conditions. The default soil parameters and allowable
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pressures do not apply to very soft or loose soil, muck (generally, SPT blow counts per foot less
than 4), weathered rock or hard rock (generally, SPT refusal). If soft or loose soil, muck,
weathered rock or hard rock conditions are present, a site-specific subsurface investigation and
foundation design is required in accordance with this provision.

Design spread footings in accordance with Sections 4.4.1 through 4.4.10, allowable stress
design method, of the AASHTO Standard Specifications for Highway Bridges (including
interims). Restrict uplift due to the eccentricity of the loading to one corner of the footing and
the tension area may not exceed 25% of the total bearing area of the spread footing.

Design drilled piers in accordance with Sections 4.6.1 through 4.6.5, allowable stress
design method, of the AASHTO Standard Specifications for Highway Bridges (including
interims). If drilled piers are designed for skin friction only, increase the required length of each
drilled pier a minimum of 6 inches to allow for sediment. If drilled piers are designed for end
bearing, no additional length is required; however, the drilled piers will be subject to the
cleanliness requirements in Section B under “Drilled Pier Construction:” below. Clearly state on
the plans whether end bearing was accounted for in the foundation design.

Calculate expected vertical, lateral and torsional movements for single drilled pier
foundations. Provide drilled pier foundations that result in a horizontal lateral movement of less
than 1 inch at the top of the pier and a horizontal rotational movement of less than 1 inch at the
edge of the pier. Also, use a factor of safety of 2.0 for lateral and torsion failure. Preliminary
design methods described in Section 13.6.1.1 of the AASHTO Standard Specifications for
Structural Supports for Highway Signs, Luminaries and Traffic Signals (including interims) may
be used to incorporate a factor of safety in foundation design for lateral failure. Wings are
required to increase torsion resistance for cantilever signs supported by a single drilled pier.

If a site-specific subsurface investigation is performed, use only an NCDOT Highway
Design Branch Pre-Qualified Geotechnical Engineering Firm to provide a site specific
foundation design.

2. Subsurface Investigation

If the default soil parameters or allowable pressures referenced above are not applicable
for a given overhead sign foundation site, the Engineer may require a site-specific subsurface
investigation. If the Engineer requires a site-specific subsurface investigation, the Department
will perform the borings and provide the data to the Contractor. The subsurface investigation
will be provided within two weeks of being notified by the Contractor that the site is at rough
grade and accessible to a drill rig.

The Contractor may elect to conduct a site specific subsurface investigation at each
proposed overhead sign foundation location in accordance with the requirements listed below, in
lieu of using the default soil parameters and allowable pressures referenced above. If the
Contractor elects to conduct a site-specific subsurface investigation, the costs of the investigation
will be considered incidental to the “Overhead Footing” pay item.
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Perform a boring at each overhead sign foundation location and provide boring data on an
NCDOT Standard Boring Log form. Download this form from the NCDOT site at
http://www.ncdot.org/doh/preconstruct/highway/geotech/contractserv/investigation/Documents/
Boringlogs.zip. A licensed geologist or a professional engineer registered in the State of North
Carolina and employed by an NCDOT Highway Design Branch pre-qualified Geotechnical
Engineering Firm must seal each boring log. Use only an NCDOT Highway Design Branch pre-
qualified Geotechnical Engineering Firm to conduct the subsurface investigation. Perform the
investigation only after rough grade (within 3 feet of final grade) is achieved. Locate each
boring within 3 feet of the center of the overhead sign foundation. Drill the boring to a minimum
depth of 10 feet below the required spread footing bearing or drilled pier tip elevation, whichever
is deeper. Conduct Standard Penetrating Tests at 1 ft, 2.5 ft, 5 ft, 7.5 ft, 10 ft, and every 5-ft after
10 ft below the rough grade in accordance with ASTM D-1586. A boring may be terminated
above the minimum depth required (10 ft below the foundation elevation) if one of the following
conditions occur: (a) a total of 100 blows have been applied in any 2 consecutive 6-in.intervals;
(b) a total of 50 blows have been applied with less than 3-in. penetration.

3. Foundation Construction

Excavate footings for overhead sign structures in accordance with the applicable
provisions of Section 410 of the 2006 Standard Specifications. Construct footings for overhead
sign structures in accordance with Section 825 of the 2006 Standard Specifications. Construct
all footings with Class A concrete. Where rectangular forms are used, use forms that have a
chamfer strip at all corners for at least that distance protruding above finished ground. Use
chamfers, which measure one-inch along the diagonal face.

Securely brace anchor bolts positioned in the form and hold in proper position and
alignment. Provide a rubbed finish on concrete surfaces to be exposed above finished ground in
accordance with Section 825-6 (D) of the 2006 Standard Specifications. Do not erect overhead
sign structures on foundations until the concrete has reached a minimum compressive strength of
3000 psi. Determine concrete compressive strength by nondestructive test methods or
compressive strength tests made in accordance with AASHTO T22 and T23. Furnish equipment
used for nondestructive tests and obtain Engineer’s approval before performing the tests.

4. Drilled Pier Construction
A. Excavation
Perform excavations for drilled piers to the required dimensions and lengths including all
miscellaneous grading and excavation necessary to install the drilled pier. Depending on the

subsurface conditions encountered excavation in hard rock, weathered rock or removal of
boulders and debris may be required.
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Dispose of drilling spoils as directed by the Engineer and in accordance with Section 802
of the 2006 Standard Specifications. Drilling spoils consist of all material excavated including
water or slurry removed from the excavation either by pumping or with augers.

Construct drilled piers within the tolerances specified herein. If tolerances are exceeded,
provide additional construction as approved by the Engineer to bring the piers within the
tolerances specified. Construct drilled piers such that the axis at the top of the piers is no more
than 3 inches in any direction from the specified position. Build drilled piers within 1% of the
plumb deviation for the total length of the piers. When a grade beam is not required at the top of
a pier, locate the top of pier elevation between 18 inches above and 6 inches above the finished
grade elevation. Form the top of the pier such that the concrete is smooth and level.

If unstable, caving or sloughing soils are anticipated or encountered, stabilize drilled pier
excavations with steel casing and/or polymer slurry. Steel casing may be either the sectional
type or one continuous corrugated or non-corrugated piece. All steel casings should consist of
clean watertight steel of ample strength to withstand handling and driving stresses and the
pressures imposed by concrete, earth or backfill. Use steel casings with an outside diameter
equal to the specified pier size and a minimum wall thickness of 1/4 inch. . Extract all temporary
casings during concrete placement in accordance with this provision unless the Contractor
chooses to leave the casing in place in accordance with the requirements below.

Any steel casing left in place will be considered permanent casing. When installing
permanent casing do not drill or excavate below the tip of the permanent casing at any time such
that the permanent casing is against undisturbed soil. The Contractor may excavate a hole with a
minimum diameter of 12 inches smaller than the specified size of the pier in order to facilitate
permanent casing installation provided the sides of the excavation do not slough during drilling
such that the hole diameter becomes larger than the inside diameter of the casing. Permanent
steel casings are only allowed for full span overhead signs as approved by the Engineer and
prohibited for cantilever overhead signs. No additional compensation will be paid for permanent
casing. If the Contractor chooses to use permanent steel casing, include all casing costs in the
“Overhead Footing” pay item.

If the Contractor elects to use polymer slurry to stabilize the excavation, use one of the
polymers listed in the table below or an approved equal:

PRODUCT MANUFACTURER
SlurryPro EXL KB Technologies Ltd
3648 FM 1960 West

Suite 107

Houston, TX 77068
(800) 525-5237
Super Mud PDS Company
105 West Sharp Street
El Dorado, AR 71730
(800) 243-7455
Shore Pac GCV CETCO Drilling Products Group
1500 West Shure Drive
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Arlington Heights, IL 60004

(800) 527-9948

Use slurry in accordance with the manufacturer’s guidelines and recommendations unless
approved otherwise by the Engineer. The Contractor should be aware that polymer slurry might
not be appropriate for a given site. Polymer slurry should not be used for excavations in very
soft or loose soils. If the excavation can not be stabilized with polymer slurry, the Engineer may
require a site-specific subsurface investigation (if not done during design) and the use of steel
casing. No additional time or compensation will be provided if both steel casing and polymer
slurry are required to stabilize the excavation.

Construct all drilled piers such that the piers are cast against undisturbed soil. If a larger
casing and drilled pier are required as a result of unstable or caving material during drilling,
backfill the excavation before removing the casing to be replaced. No additional time or
compensation will be provided for substituting a larger diameter drilled pier in order to construct
a drilled pier cast against undisturbed soil.

Any temporary steel casing that becomes bound or fouled during pier construction and
cannot be practically removed may constitute a defect in the drilled pier. Improve such defective
piers to the satisfaction of the Engineer by removing the concrete and enlarging the drilled pier,
providing a replacement pier or other approved means. All corrective measures including
redesign as a result of defective piers will not be cause for any claims or requests for additional
time or compensation.

B Bottom Cleanliness:

After a drilled pier excavation is complete and immediately before concrete placement,
demonstrate acceptable bottom cleanliness of the drilled pier excavation to the Engineer for
approval if the plans indicate end bearing was used in the design. Provide any equipment,
personnel and assistance required for the Engineer to inspect the drilled pier excavation. The
pier excavation bottom is considered clean if no portion of the bottom area has more than 3
inches of sediment as determined by the Engineer.

C. Reinforcing Steel:

Completely assemble a cage of reinforcing steel consisting of longitudinal and spiral bars
and place cage in the drilled pier excavation as a unit immediately upon completion of drilling
unless the excavation is entirely cased. If the drilled pier excavation is entirely cased down to
the tip, immediate placement of the reinforcing steel and the concrete is not required.

Lift the cage so racking and cage distortion does not occur. Keep the cage plumb during

concrete placement operations and casing extraction. Check the position of the cage before and
after placing the concrete.
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Securely crosstie the vertical and spiral reinforcement at each intersection with double
wire. Support or hold down the cage so that the vertical displacement during concrete placement
and casing extraction does not exceed 2 inches.

Do not set the cage on the bottom of the drilled pier excavation. Place plastic bolsters
under each vertical reinforcing bar that are tall enough to raise the rebar cage off the bottom of
the drilled pier excavation a minimum of 3 inches.

In order to ensure a minimum of 3 inches of concrete cover and achieve concentric
spacing of the cage within the pier, tie plastic spacer wheels at five points around the cage
perimeter. Use spacer wheels that provide a minimum of 3 inches "blocking" from the outside
face of the spiral bars to the outermost surface of the drilled pier. Tie spacer wheels that snap
together with wire and allow them to rotate. Use spacer wheels that span at least two adjacent
vertical bars. Start placing spacer wheels at the bottom of the cage and continue up along its
length at maximum 10-foot intervals. Supply additional peripheral spacer wheels at closer
intervals as necessary or as directed by the Engineer.

D. Concrete:

Begin concrete placement immediately after inserting reinforcing steel into the drilled pier
excavation.

1)  Concrete Mix

Provide the mix design for drilled pier concrete for approval and, except as
modified herein, meeting the requirements of Section 1000 of the 2006 Standard
Specifications.

Designate the concrete as Drilled Pier Concrete with a minimum compressive
strength of 4500 psi at 28 days. The Contractor may use a high early strength mix design
as approved by the Engineer. Make certain the cementitious material content complies
with one of the following options:

. Provide a minimum cement content of 640 Ibs/yd’ and a maximum cement content
of 800 lbs/yd3 ; however, if the alkali content of the cement exceeds 0.4%, reduce
the cement content by 20% and replace it with fly ash at the rate of 1.2 LB of fly
ash per LB of cement removed.

° If Type IP blended cement is used, use a minimum of 665 Ibs/yd’® Type IP blended
cement and a maximum of 833 Ibs/yd® Type IP blended cement in the mix.

Limit the water-cementitious material ratio to a maximum of 0.45. Do not air-
entrain drilled pier concrete.

Produce a workable mix so that vibrating or prodding is not required to consolidate
the concrete. When placing the concrete, make certain the slump is between 5 and
7 inches for dry placement of concrete or 7 and 9 inches for wet placement of concrete.
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Use Type I or Type II cement or Type IP blended cement and either No. 67 or
No. 78M coarse aggregate in the mix. Use an approved water-reducer, water-reducing
retarder, high-range water-reducer or high-range water-reducing retarder to facilitate
placement of the concrete if necessary. Do not use a stabilizing admixture as a retarder in
Drilled Pier Concrete without approval of the Engineer. Use admixtures that satisfy
AASHTO M194 and add admixtures at the concrete plant when the mixing water is
introduced into the concrete. Redosing of admixtures is not permitted.

Place the concrete within 2 hours after introducing the mixing water. Ensure that
the concrete temperature at the time of placement is 90°F or less.

2)  Concrete Placement

Place concrete such that the drilled pier is a monolithic structure. Temporary casing
may be completely removed and concrete placement may be temporarily suspended when
the concrete level is within 42 to 48 inches of the ground elevation to allow for placement
of anchor bolts and construction of grade beam or wings. Do not pause concrete
placement if unstable caving soils are present at the ground surface. Remove any water or
slurry above the concrete and clean the concrete surface of all scum and sediment to
expose clean, uncontaminated concrete before inserting the anchor bolts and conduit.
Resume concrete pouring within 2 hours.

Do not dewater any drilled pier excavations unless the Engineer approves the
dewatering and the excavation is entirely cased down to tip. Do not begin to remove the
temporary casing until the level of concrete within the casing is in excess of 10 feet above
the bottom of the casing being removed. Maintain the concrete level at least 10 feet above
the bottom of casing throughout the entire casing extraction operation except when
concrete is near the top of the drilled pier elevation. Maintain a sufficient head of concrete
above the bottom of casing to overcome outside soil and water pressure. As the temporary
casing is withdrawn, exercise care in maintaining an adequate level of concrete within the
casing so that fluid trapped behind the casing is displaced upward and discharged at the
ground surface without contaminating or displacing the drilled pier concrete. Exerting
downward pressure, hammering or vibrating the temporary casing is permitted to facilitate
extraction.

Keep a record of the volume of concrete placed in each drilled pier excavation and
make it available to the Engineer.

After all the pumps have been removed from the excavation, the water inflow rate
determines the concrete placement procedure. If the inflow rate is less than 6 inches per
half-hour, the concrete placement is considered dry. If the water inflow rate is greater
than 6 inches per half-hour, the concrete placement is considered wet.

° Dry Placement: Before placing concrete, make certain the drilled pier excavation is
dry so the flow of concrete completely around the reinforcing steel can be certified
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by visual inspection. Place the concrete by free fall with a central drop method
where the concrete is chuted directly down the center of the excavation.

o Wet Placement: Maintain a static water or slurry level in the excavation before
placing concrete. Place concrete with a tremie or a pump in accordance with the
applicable parts of Sections 420-4 and 420-5 of the 2006 Standard Specifications.
Use a tremie tube or pump pipe made of steel with watertight joints. Passing
concrete through a hopper at the tube end or through side openings as the tremie is
retrieved during concrete placement is permitted. Use a discharge control to
prevent concrete contamination when the tremie tube or pump pipe is initially
placed in the excavation. Extend the tremie tube or pump pipe into the concrete a
minimum of 5 feet at all times except when the concrete is initially introduced into
the pier excavation. If the tremie tube or pump pipe pulls out of the concrete for
any reason after the initial concrete is placed, restart concrete placement with a steel
capped tremie tube or pump pipe.

Once the concrete in the excavation reaches the same elevation as the static
water level, placing concrete with the dry method is permitted. Before changing to
the dry method of concrete placement, remove any water or slurry above the
concrete and clean the concrete surface of all scum and sediment to expose clean,
uncontaminated concrete.

Vibration is only permitted, if needed, in the top 10 feet of the drilled pier or as
approved by the Engineer. Remove any contaminated concrete from the top of the drilled
pier and wasted concrete from the area surrounding the drilled pier upon completion.

3)  Concrete Placement Time:

Place concrete within the time frames specified in Table 1000-2 of the 2006
Standard Specifications for Class AA concrete except as noted herein. Do not place
concrete so fast as to trap air, water, fluids, soil or any other deleterious materials in the
vicinity of the reinforcing steel and the annular zone between the rebar cage and the
excavation walls. Should a delay occur because of concrete delivery or other factors,
reduce the placement rate to maintain some movement of the concrete. No more than
45 minutes is allowed between placements.

E. Scheduling and Restrictions:

If caving or sloughing occurs, no additional compensation will be provided for additional
concrete to fill the resulting voids.

During the first 16 hours after a drilled pier has achieved its initial concrete set as
determined by the Engineer, do not drill adjacent piers, do not install adjacent piles and do not
allow any heavy construction equipment loads or “excessive” vibrations to occur at any point
within a 20 foot radius of the drilled pier.
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In the event that the procedures described herein are performed unsatisfactorily, the
Engineer reserves the right to shut down the construction operations or reject the drilled piers. If
the integrity of a drilled pier is in question, use core drilling, sonic or other approved methods at
no additional cost to the Department and under the direction of the Engineer. Dewater and
backfill core drill holes with an approved high strength grout with a minimum compressive
strength of 4500 psi. Propose remedial measures for any defective drilled piers and obtain
approval of all proposals from the Engineer before implementation. No additional time or
compensation will be provided for losses or damage due to remedial work or any investigation of
drilled piers found defective or not in accordance with this provision or the plans.

COMPENSATION

The work covered by this section to be paid for will be the actual number of cubic meters
of concrete, which has been incorporated into the completed and accepted footing. Computing
the number of cubic meters of concrete will be done from the dimensions shown in the plans or

from revised dimensions authorized by the Engineer, calculated to the nearest 0.01 of a cubic
meter.

Payment will be made under:

Overhead FOOUNES. ......oueuueiiiiii i e eeeas Cubic Meters
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TRAFFIC CONTROL DEVICES TO REMAIN ON PROJECT

DESCRIPTION.

Furnish, install, maintain during the life of the project, and
leave Traffic Control Devices on the project at its completion in
accordance with the plans and specifications.

CONSTRUCTION METHODS.

Install and leave on the project the Traffic Control Devices
necessary to accommodate the traffic pattern shown on sheets TMP-4
Thru TMP-10 of the Traffic Control Plan, unless otherwise directed
by the Engineer.

Provide devices to remain on the project, which meet the
requirements of their respective specifications in the 2012
Standard Specifications or their respective special provisions.

Provide devices to remain on the project that are in good
condition and subject to the approval of the Engineer.

The devices required to remain on the project at its completion
will become the property of the Department.

BASIS OF PAYMENT.

No additional payment will be made specifically for
leaving devices on the project. These devices will be
paid under their respective pay items in the Contract which will
include full compensation for furnishing, installing, maintaining
during the life of the project, and leaving the devices on the
project at its completion.

Page 1
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X-0002BB Project Special Provisions Cumberland County
Erosion Control

STABILIZATION REQUIREMENTS:

Stabilization for this project shall comply with the time frame guidelines as specified by the
NCG-010000 general construction permit effective August 3, 2011 issued by the North Carolina
Department of Environment and Natural resources Division of Water Quality. Temporary or
permanent ground cover stabilization shall occur within 7 calendar days from the last land-
disturbing activity, with the following exceptions in which temporary or permanent ground cover
shall be provided in 14 calendar days from the last land-disturbing activity:

e Slopes between 2:1 and 3:1, with a slope length of 3 meters or less
e Slopes 3:1 or flatter, with a slope of length of 15 meters or less
e Slopes 4:1 or flatter

The stabilization timeframe for High Quality Water (HQW) Zones shall be 7 calendar days with
no exceptions for slope grades or lengths. High Quality Water Zones (HQW) Zones are defined
by North Carolina Administrative Code 15A NCAC 04A.0105 (25). Temporary and permanent
ground cover stabilization shall be achieved in accordance with the provisions in this contract
and as directed.

SEEDING AND MULCHING: (East)

The kinds of seed and fertilizer, and the rates of application of seed, fertilizer, and limestone,
shall be as stated below. During periods of overlapping dates, the kind of seed to be used shall
be determined. All rates are in kilograms per hectare.

All Roadway Areas
March 1 - August 31 September 1 - February 28
55kg Tall Fescue 55kg Tall Fescue
12kg Centipede 12kg Centipede
28kg Bermudagrass (hulled) 40kg Bermudagrass (unhulled)
560kg Fertilizer 560kg Fertilizer
4500kg Limestone 4500kg Limestone

Waste and Borrow Locations

March 1 — August 31 September 1 - February 28

85kg Tall Fescue 85kg Tall Fescue

28kg Bermudagrass (hulled) 40kg Bermudagrass (unhulled)
560kg Fertilizer 560kg Fertilizer

4500kg Limestone 4500kg Limestone

Note: 55kgof Bahiagrass may be substituted for either Centipede or Bermudagrass only upon
Engineer’s request.
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Approved Tall Fescue Cultivars

2" Millennium Duster Magellan Rendition
Avenger Endeavor Masterpiece Scorpion
Barlexas Escalade Matador Shelby
Barlexas II FalconIL, III, IV & V Matador GT Signia
Barrera Fidelity Millennium Silverstar
Barrington Finesse II Montauk Southern Choice II
Biltmore Firebird Mustang 3 Stetson
Bingo Focus Olympic Gold  Tarheel
Bravo Grande 11 Padre Titan Ltd
Cayenne Greenkeeper Paraiso Titanium
Chapel Hill Greystone Picasso Tomahawk
Chesapeake Inferno Piedmont Tacer
Constitution Justice Pure Gold Trooper
Chipper Jaguar 3 Prospect Turbo
Coronado Kalahari Quest Ultimate
Coyote Kentucky 31 Rebel Exeda Watchdog
Davinci Kitty Hawk Rebel Sentry Wolfpack
Dynasty Kitty Hawk 2000 Regiment II

Dominion Lexington Rembrandt

On cut and fill slopes 2:1 or steeper Centipede shall be applied at the rate of 6 kilograms per
hectare and add 23kg of Sericea Lespedeza from January 1 - December 31.

Fertilizer shall be 10-20-20 analysis. A different analysis of fertilizer may be used provided the
1-2-2 ratio is maintained and the rate of application adjusted to provide the same amount of plant
food as a 10-20-20 analysis and as directed.

Native Grass Seeding and Mulching (East)

Native Grass Seeding and Mulching shall be performed on the disturbed areas of wetlands and
riparian areas, and adjacent to Stream Relocation construction within a 15.2 meter zone on both
sides of the stream or depression, measured from top of stream bank or center of depression.
The stream bank of the stream relocation shall be seeded by a method that does not alter the
typical cross section of the stream bank. Native Grass Seeding and Mulching shall also be
performed in the permanent soil reinforcement mat section of preformed scour holes, and in
other areas as directed.

The kinds of seed and fertilizer, and the rates of application of seed, fertilizer, and limestone,
shall be as stated below. During periods of overlapping dates, the kind of seed to be used shall
be determined. All rates are in kg per hectare.

March 1 - August 31 September 1 - February 28
20kg Creeping Red Fescue ~ 20kg Creeping Red Fescue
7kg Indiangrass 7kg Indiangrass
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9kg Little Bluestem 9kg Little Bluestem
Skg Switchgrass Skg Switchgrass
28kg Browntop Millet 39kg Rye Grain
560kg Fertilizer 560kg Fertilizer
4500kg Limestone 4500kg Limestone

Approved Creeping Red Fescue Cultivars:
Aberdeen Boreal Epic Cindy Lou

Fertilizer shall be 10-20-20 analysis. A different analysis of fertilizer may be used provided the
1-2-2 ratio is maintained and the rate of application adjusted to provide the same amount of plant
food as a 10-20-20 analysis and as directed.

Native Grass Seeding and Mulching shall be performed in accordance with Section 1660 of the
Standard Specifications and vegetative cover sufficient to restrain erosion shall be installed
immediately following grade establishment.

Measurement and Payment

Native Grass Seeding and Mulching will be measured and paid for in accordance with Article
1660-8 of the Standard Specifications.

All areas seeded and mulched shall be tacked with asphalt. Crimping of straw in lieu of asphalt
tack shall not be allowed on this project.

CRIMPING STRAW MULCH:

Crimping shall be required on this project adjacent to any section of roadway where traffic is to
be maintained or allowed during construction. In areas within 1.8 meters of the edge of
pavement, straw is to be applied and then crimped. After the crimping operation is complete, an
additional application of straw shall be applied and immediately tacked with a sufficient amount
of undiluted emulsified asphalt.

Straw mulch shall be of sufficient length and quality to withstand the crimping operation.

Crimping equipment including power source shall be subject to the approval of the Engineer
providing that maximum spacing of crimper blades shall not exceed 203 mm.

FERTILIZER TOPDRESSING:

Fertilizer used for topdressing on all roadway areas except slopes 2:1 and steeper shall be 10-20-
20 8 grade and shall be applied at the rate of 560kg per hectare. A different analysis of fertilizer
may be used provided the 1-2-2 ratio is maintained and the rate of application adjusted to provide
the same amount of plant food as 10-20-20 analysis and as directed.
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Fertilizer used for topdressing on slopes 2:1 and steeper and waste and borrow areas shall be 16-
8-8 grade and shall be applied at the rate of 560kg per hectare. A different analysis of fertilizer
may be used provided the 2-1-1 ratio is maintained and the rate of application adjusted to provide
the same amount of plant food as 16-8-8 analysis and as directed.

SUPPLEMENTAL SEEDING:

The kinds of seed and proportions shall be the same as specified for Seeding and Mulching, with
the exception that no centipede seed will be used in the seed mix for supplemental seeding. The
rate of application for supplemental seeding may vary from 28kg to 85kg per hectare. The actual
rate per hectare will be determined prior to the time of topdressing and the Contractor will be
notified in writing of the rate per hectare, total quantity needed, and areas on which to apply the
supplemental seed. Minimum tillage equipment, consisting of a sod seeder shall be used for
incorporating seed into the soil as to prevent disturbance of existing vegetation. A clodbuster
(ball and chain) may be used where degree of slope prevents the use of a sod seeder.

MOWING:

The minimum mowing height on this project shall be 102mm.
SPECIALIZED HAND MOWING:

Description

This work consists of specialized hand mowing around or under fixed objects, including but not
limited to guardrails, signs, barriers and slopes in a method acceptable to the Engineer.

Specialized hand mowing shall be completed with mechanically powered trimmers, string
trimmers, hand operated rotary mowers, or self-propelled mowers of sufficient size and quality
to perform the work timely and efficiently.

The quantity of mowing to be performed will be affected by the actual conditions that occur
during the construction of the project. The quantity of mowing may be increased, decreased or
eliminated entirely as directed. Such variations in quantity will not be considered as alterations
in the details of construction or a change in the character of the work.

Measurement and Payment
Specialized Hand Mowing will be measured and paid for as the actual number of man hours
worked while hand mowing along the surface of the ground, as directed. Where an area has been

mowed more than once, as directed, separate measurement will be made each time the area is
mowed.

Payment will be made under:

Pay Item Pay Unit
Specialized Hand Mowing MHR
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RESPONSE FOR EROSION CONTROL:

Description

Furnish the labor, materials, tools and equipment necessary to move personnel, equipment, and
supplies to the project necessary for the pursuit of any or all of the following work as shown
herein, by an approved subcontractor.

Section Erosion Control Item Unit
1605 Temporary Silt Fence M
SP Special Sediment Control Fence M/MTON
1615 Temporary Mulching HA
1620 Seed - Temporary Seeding KG
1620 Fertilizer - Temporary Seeding MTON
1631 Matting for Erosion Control SM
SP Coir Fiber Mat M
SP Coir Fiber Baffles M
SP Permanent Soil Reinforcement Mat SM
1660 Seeding and Mulching HA
1661 Seed - Repair Seeding KG
1661 Fertilizer - Repair Seeding MTON
1662 Seed - Supplemental Seeding KG
1665 Fertilizer Topdressing MTON
SP Safety/Highly Visible Fencing M
SP Response for Erosion Control EA
Construction Methods

Provide an approved subcontractor who performs an erosion control action as described in the
NPDES Inspection Form SPPP30. Each erosion control action may include one or more of the
above work items.

Measurement and Payment

Response for Erosion Control will be measured and paid for by counting the actual number of
times the subcontractor moves onto the project, including borrow and waste sites, and
satisfactorily completes an erosion control action described in Form 1675. The provisions of
Article 104-5 of the Standard Specifications will not apply to this item of work.
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Payment will be made under:
Pay Item Pay Unit
Response for Erosion Control Each

MINIMIZE REMOVAL OF VEGETATION:

The Contractor shall minimize removal of vegetation at stream banks and disturbed areas within
the project limits as directed.

STOCKPILE AREAS:

The Contractor shall install and maintain erosion control devices sufficient to contain sediment
around any erodible material stockpile areas as directed.

ACCESS AND HAUL ROADS:

At the end of each working day, the Contractor shall install or re-establish temporary diversions
or earth berms across access/haul roads to direct runoff into sediment devices. Silt fence sections
that are temporarily removed shall be reinstalled across access/haul roads at the end of each
working day.

WASTE AND BORROW SOURCES:
Payment for temporary erosion control measures, except those made necessary by the

Contractor’s own negligence or for his own convenience, will be paid for at the appropriate
contract unit price for the devices or measures utilized in borrow sources and waste areas.

No additional payment will be made for erosion control devices or permanent seeding and
mulching in any commercial borrow or waste pit. All erosion and sediment control practices that
may be required on a commercial borrow or waste site will be done at the Contractor’s expense.

GRAVEL CONSTRUCTION ENTRANCE:
Description

This work consists of furnishing, installing, and maintaining and removing any and all material
required for the construction of a Gravel Construction Entrance.

Materials

Refer to Division 10

Item Section
Filter Fabric for Drainage, Type 2 1056
Stone for Erosion Control, Class A 1042
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Construction Methods

The Contractor shall install a Gravel Construction Entrance in accordance with the detail in the
plans and at locations as directed.

Measurement and Payment

Filter Fabric for Drainage will be measured and paid for in accordance with Article 876-4 of the
Standard Specifications.

Stone for Erosion Control, Class __ will be measured and paid for in accordance with Article
1610-4 of the Standard Specifications.

Such price and payment shall be considered full compensation for all work covered by this
section including all materials, construction, maintenance, and removal of Gravel Construction
Entrance.

SPECIAL SEDIMENT CONTROL FENCE:
Description

This work consists of furnishing materials, and the construction, maintenance, and removal of
Special Sediment Control Fence. Place special sediment control fence as shown on the plans or
as directed.

Materials

(A) Posts
Steel posts shall be at least 1.5 meters in length, approximately 35 mm wide measured
parallel to the fence, and have a minimum weight of 1.86 kg/m of length. The post shall
be equipped with an anchor plate having a minimum area of 9000 square milimeters, and
shall have a means of retaining wire in the desired position without displacement.

(B) 6.4 mm Hardware Cloth

Hardware cloth shall have 6.35mm openings constructed from #24 gauge wire. Install
hardware cloth in accordance with the detail in the plans.

(C)  Sediment Control Stone

Sediment Control Stone shall meet the requirements of Section 1005 of the Standard
Specifications. Install stone in accordance with the detail in the plans.
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Construction Methods

The Contractor shall maintain the special sediment control fence until the project is accepted or
until the fence is removed, and shall remove and dispose of silt accumulations at the fence when
so directed in accordance with the requirements of Section 1630 of the Standard Specifications.

Measurement and Payment

6.4mm Hardware Cloth will be measured and paid for in accordance with Article 1632-5 of the
Standard Specifications.

Sediment Control Stone will be measured and paid for in accordance with Article 1610-4 of the
Standard Specifications.

PERMANENT SOIL REINFORCEMENT MAT:

Description

This work consists of furnishing and placing Permanent Soil Reinforcement Mat, of the type
specified, over previously prepared areas as directed.

Materials

The product shall be a permanent erosion control reinforcement mat and shall be constructed of
synthetic or coconut fibers evenly distributed throughout the mat between a bottom UV
stabilized netting and a heavy duty UV stabilized top net. The matting shall be stitched together
with UV stabilized polypropylene thread to form a permanent three-dimensional structure. The
mat shall have the following minimum physical properties:

Property Test Method Unit
Value
Light Penetration ASTM D6567 9 %
Thickness ASTM D6525 10 mm
Mass Per Unit Area ASTM D6566 0.293 kg/m’
Tensile Strength ASTM D6818 572 kg/m
Elongation (Maximum) ASTM D6818 49 %
Resiliency ASTM D1777 >70 %
UV Stability * ASTM D4355 >80 %
Porosity (Permanent Net) ECTC Guidelines >85 %
Maximum Permissible = Shear Performance Bench >39.1 kg/m’
Stress (Vegetated) Test
Maximum Allowable Velocity Performance Bench >4.9 m/s
(Vegetated) Test

*ASTM D1682 Tensile Strength and % strength retention of material after 1000 hours of
exposure.

Submit a certification (Type 1, 2, or 3) from the manufacturer showing:
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(A) the chemical and physical properties of the mat used, and
(B) conformance of the mat with this specification.

Construction Methods

Matting shall be installed in accordance with Subarticle 1631-3(B) of the Standard
Specifications.

All areas to be protected with the mat shall be brought to final grade and seeded in accordance
with Section 1660 of the Standard Specifications. The surface of the soil shall be smooth, firm,
stable and free of rocks, clods, roots or other obstructions that would prevent the mat from lying
in direct contact with the soil surface. Areas where the mat is to be placed will not need to be
mulched.

Measurement and Payment

Permanent Soil Reinforcement Mat will be measured and paid for as the actual number of square
meters measured along the surface of the ground over which Permanent Soil Reinforcement Mat
is installed and accepted. Overlaps will not be included in the measurement, and will be
considered as incidental to the work. Such payment shall be full compensation for furnishing
and installing the mat, including overlaps, and for all required maintenance.

Payment will be made under:

Pay Item Pay Unit
Permanent Soil Reinforcement Mat Square Meter
COIR FIBER BAFFLE:

Description

Furnish material, install and maintain coir fiber baffles according to the details in the plans or in
locations as directed. Coir Fiber Baffles shall be installed in silt basins and sediment dams at
drainage outlets. Work includes providing all materials, placing, securing, excavating and
backfilling of Coir Fiber Baffles.

Materials

(A) Coir Fiber Mat

Matting: Provide matting to meet the following requirements:

100% coconut fiber (coir) twine woven into high strength matrix
Thickness - 7.6mm minimum
Tensile Strength 1650.5 x 766.5 kg/m minimum
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Elongation 34% x 38% maximum
Flexibility (mg-cm) 65030 x 29590

Flow Velocity Observed 3.35m/s
Weight 678g/SM

Size 100 SM

“C” Factor 0.002

Open Area (measured) 50%
(B) Staples

Provide staples made of 3.18 mm diameter new steel wire formed into a # shape not less than
305 mm in length with a throat of 25 mm in width.

(C) Posts

Steel posts shall be at least 1.5 m in length, approximately 35 mm wide measured parallel to the
fence, and have a minimum weight of 1.86 kg/m of length. The post shall be equipped with an
anchor plate having a minimum area of 9000 square millimeters, and shall be of the self-fastener
angle steel type to have a means of retaining wire and coir fiber mat in the desired position
without displacement.

(D) Wire
Provide 9-gauge high-tension wire strand of variable lengths.

Construction Methods

Place the coir fiber baffles immediately upon excavation of basins. Install three (3) baffles in
basins with a spacing of one fourth (1/4) the basin length and according to the detail sheets. Two
(2) coir fiber baffles shall be installed in basins less than 6 m in length with a spacing of one
third (1/3) the basin length.

Steel posts shall be placed at a depth of 0.6 m below the basin surface, with a maximum spacing
of 1.2 m. The top height of the coir fiber baffles shall not be below the elevation of the
emergency spillway base of dams and basins. Attach a 9-gauge high-tension wire strand to the
steel posts at a height of 0.9 m with plastic ties or wire fasteners. Install a steel post into side of
the basin at a variable depth and a height of 0.9 m from the bottom of the basin to anchor coir
fiber mat. Secure anchor post to the upright steel post in basin with wire fasteners.

The coir fiber mat shall be draped over the wire strand to a minimum of 0.9 m of material on
each side of the strand. Secure the coir fiber mat to the wire strand with plastic ties or wire
fasteners. Place staples across the matting at ends and junctions approximately 0.3 m apart at the
bottom and side slopes of basin. Overlap matting at least 152 mm where 2 or more widths of
matting are installed side by side. Refer to details in the plan sheets. The Engineer may require
adjustments in the stapling requirements to fit individual site conditions.
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Measurement and Payment

Coir Fiber Baffles will be measured and paid for by the actual number of linear meters of coir
fiber baffles which are installed and accepted. Such price and payment will be full compensation
for all work covered by this section, including, but not limited to, furnishing all materials, labor,
equipment and incidentals necessary to install the coir fiber baffles.

Payment will be made under:

Pay Item Pay Unit
Coir Fiber Baffle Linear Meter
WATTLES WITH POLYACRYLAMIDE (PAM):

Description

Wattles are tubular products consisting of excelsior fibers encased in synthetic netting. Wattles
are used on slopes or channels to intercept runoff and act as a velocity break. Wattles are to be
placed at locations shown on the plans or as directed. Installation shall follow the detail
provided in the plans and as directed. Work includes furnishing materials, installation of wattles,
matting installation, PAM application, and removing wattles. :

Materials
Wattle shall meet the following specifications:

100% Curled Wood(Excelsior) Fibers

Minimum Diameter 305 mm

Minimum Density 42 kg/m® +/- 10%

Net Material Synthetic

Net Openings 25cmx2.5cm

Net Configuration Totally Encased

Minimum Weight 9.08 kg +/- 10% per 3.05 m length

Anchors: Stakes shall be used as anchors.
Wooden Stakes:

Provide hardwood stakes a minimum of 610 mm long with a 51 mm x 51 mm nominal
square cross section. One end of the stake must be sharpened or beveled to facilitate
driving down into the underlying soil.

Matting shall meet the requirements of section 1060-8 of the Standard Specifications, or shall
meet specifications provided elsewhere in this contract.

Provide staples made of 3 mm diameter new steel wire formed into a # shape not less than 305
mm in length with a throat of 25 mm in width.
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Polyacrylamide (PAM) shall be applied in powder form and shall be anionic or neutrally
charged. Soil samples shall be obtained in areas where the wattles will be placed, and from
offsite material used to construct the roadway, and analyzed for the appropriate PAM flocculant
to be utilized with each wattle. The PAM product used shall be listed on the North Carolina
Department of Environment and Natural Resources (NCDENR) Division of Water Quality
(DWQ) web site as an approved PAM product for use in North Carolina.

Construction Methods

Wattles shall be secured to the soil by wire staples approximately every 0.3 linear meters and at
the end of each section of wattle. A minimum of 4 stakes shall be installed on the downstream
side of the wattle with a maximum spacing of 0.6 linear meters along the wattle, and according
to the detail. Install a minimum of 2 stakes on the upstream side of the wattle according to the
detail provided in the plans. Stakes shall be driven into the ground a minimum of 254 mm with
no more than 51 mm projecting from the top of the wattle. Drive stakes at an angle according to
the detail provided in the plans.

Only install wattle(s) to a height in ditch so flow will not wash around wattle and scour ditch
slopes and according to the detail provided in the plans and as directed. Overlap adjoining
sections of wattles a minimum of 152 mm.

Installation of matting shall be in accordance with the detail provided in the plans, and in
accordance with Subarticle 1631-3(B) of the Standard Specifications, or in accordance with
specifications provided elsewhere in this contract.

Apply PAM over the lower center portion of the wattle where the water is going to flow over at a
rate of 50 grams per wattle, and 25 grams of PAM on matting on each side of the wattle. PAM
applications shall be done during construction activities after every rainfall event that is equal to
or exceeds 12 mm.

The Contractor shall maintain the wattles until the project is accepted or until the wattles are
removed, and shall remove and dispose of silt accumulations at the wattles when so directed in
accordance with the requirements of Section 1630 of the Standard Specifications.

Measurement and Payment

Wattles will be measured and paid for by the actual number of linear meters of wattles which are
installed and accepted. Such price and payment will be full compensation for all work covered
by this section, including, but not limited to, furnishing all materials, labor, equipment and
incidentals necessary to install the Wattles.

Matting will be measured and paid for in accordance with Article 1631-4 of the Standard
Specifications, or in accordance with specifications provided elsewhere in this contract.

Polyacrylamide(PAM) will be measured and paid for by the actual weight in kilograms of PAM
applied to the wattles. Such price and payment will be full compensation for all work covered by
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this section, including, but not limited to, furnishing all materials, labor, equipment and
incidentals necessary to apply the Polyacrylamide(PAM).

Payment will be made under:

Pay Item Pay Unit
Polyacrylamide(PAM) Kg
Wattle Linear Meter
TEMPORARY SILT FENCE: (10-19-10)

Revise the Standard Specifications as follows:
Page 16-1, Subarticle 1605-2(C) Filter Fabric, replace the only sentence with the following:

Provide Type 3 Engineering Fabric meeting the requirements of Section 1056 of the
Standard Specifications.

Page 16-1, Article 1605-3 INSTALLATION, replace the third sentence with the following:

Filter fabric may be used without woven wire fence backing in accordance with the
following conditions:

Page 16-1, Subarticle 1605-3(B) Post spacing is inclined........ , replace first item in list with the
following:

(1)  Attach filter fabric to the post with wire or other acceptable methods.
MAINTENANCE AND REMOVAL OF EROSION CONTROL DEVICES:
Description

Furnish the labor, materials, tools and equipment necessary to maintain and remove erosion
control devices within project limits of X-0002BB installed under the U-2519E and X-0002B
projects as directed. Maintenance and removal of items shall include, but are not limited to:

A) Skimmer Basins

B) Infiltration Basins

© Temporary Rock Silt Checks type ‘A’ and ‘B’
D) Rock Inlet Stabilization type ‘A’, ‘B’, and ‘C’
(E) Silt Fence

® Special Sediment Control Fence

(€)] Temporary Rock Sediment Dams type ‘A’ and ‘B’
H) Temporary Silt Ditch

@ Temporary Diversion

@) Wattles

(K) Temporary Slope Drains and Inlets
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Construction Methods

Maintain erosion and sediment control devices until areas have been stabilized as directed by
engineer. Remove erosion and sediment control devices once areas have been stabilized as
directed. Devices removed shall become the property of the contractor. Areas of device removal
shall be stabilized with vegetation or appropriate groundcover as directed.

Measurement and Payment

Maintenance of existing erosion control devices shall be paid for by item type as specified
elsewhere in the contract.

Removal of Erosion Control Devices will be measured and paid for by lump sum. Seeding and
mulching of areas associated with Removal of Erosion Control Devices shall comply with
Section 1660 of the Standard Specifications. Payment will be made for Seeding and Mulching
under the Seeding and Mulching special provision.

Payment for Removal of Erosion Control Devices will be made under:

Pay Item Pay Unit
Removal of Erosion Control Devices Lump Sum
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1. 2006 STANDARD SPECIFICATIONS FOR ROADS & STRUCTURES
The 2006 Standard Specifications are revised as follows:
1.1. General Requirements (1098-1)

Page 10-268, Subarticle 1098-1(H)
In the first paragraph, revise the second sentence to “Ensure service disconnects are listed as
meeting UL Standard UL-489 and marked as being suitable for use as service equipment.”

In the second paragraph, revise the first sentence to “Furnish NEMA Type 3R meter base rated
100 Ampere minimum that meets the requirements of the local utility. Provide meter base with
sockets’ ampere rating based on sockets being wired with minimum of 167 degrees F insulated
wire.”

In the second paragraph, last item on page, revise to “With or without horn bypass.”

Page 10-269, Subarticle 1098-1(H)
Revise the second line to “Listed as meeting UL Standard UL-414.”
In the first full paragraph on page, remove the first sentence.

Revise the last paragraph to “If meter base and electrical service disconnect are supplied in the
same enclosure, ensure assembly is marked as being suitable for use as service equipment. Ensure
combination meter and disconnect mounted in a pedestal for underground service is listed as meeting
UL Standard UL-231. Otherwise, ensure combination meter and disconnect is listed as meeting UL

Standard UL-67.
Page 10-269, Subarticle 1098-1 (J)
ADD new Subarticle 1098-1 (J) Performance of Warranty Repair and Maintenance

Provide authorization to the Traffic Electronics Center of the North Carolina Department of
Transportation (NCDOT) to perform all warranty repairs after project acceptance. The decision to
perform warranty work at the Traffic Electronics Center by NCDOT electronics technicians or to
have warranty work performed by the vendor shall be at the discretion of the State. Provide any
training required by the manufacturer to authorize the Traffic Electronics Center to perform warranty
work and ensure manufacturer will furnish parts to the Traffic Electronics Center for all warranty
repairs at no cost to the State. In addition, ensure the manufacturer agrees to provide prompt
technical support to the NCDOT electronics technicians for a period of one year after the end of the
warranty period at no cost to the State. Defective parts replaced under warranty by the Traffic
Electronics Center will be returned to the vendor at the vendor’s request. Provide schematics, part
lists, and other documentation to perform bench repair to the Traffic Electronics Center within two
weeks upon request. The Department agrees not to divulge any proprietary information in the
schematics, part lists, and other documentation upon request from the vendor. After project
acceptance and at the request of the State, manufacturer shall perform warranty repairs to equipment
which fails during the warranty period at no cost to the State including freight costs to ship repaired
equipment back to the Traffic Electronics Center. Ensure all equipment is repaired and returned to
the Traffic Electronics Center within twenty-one calendar days of receipt by the manufacturer.

Page 10-269, Subarticle 1098-1 (K)
ADD new Subarticle 1098-1 (K) Maintenance and Repair of Materials

Perform maintenance (testing) on all Traffic Signal Conflict Monitors every twelve (12) months
for the life of the project beginning with the initial test and every twelve (12) months thereafter.
Provide the initial test date via the manufacturer’s certification or via testing prior to installation of
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the conflict monitor at an intersection. Use the ATSI Incorporated Model PCMT-2600 Conflict
Monitor Tester, or an Engineer approved equivalent. Ensure that the Conflict Monitor Tester is
maintained and calibrated per the manufacturer’s recommendation. Provide to the Engineer a copy
of the manufacturer’s certification that the Conflict Monitor Tester is in proper working order before
testing the Traffic Signal Conflict Monitors. Perform the test on the Traffic Signal Conflict
Monitors per the manufacturer’s recommendation. For each Traffic Signal Conflict Monitor tested,
provide two (2) dated copies of the test results: one (1) copy for the Engineer and one (1) copy for
the traffic signal cabinet.

1.2. Loop Lead-in Cable (1098-8)
Page 10-274, Delete article and replace with the following:
Furnish lead-in cable with two conductors of number 14 AWG fabricated from stranded tinned
copper that complies with IMSA Specification 50-2 except as follows:
Ensure conductor is twisted with a maximum lay of 2.0 inches, resulting in a minimum of 6
turns per foot.
Provide a ripcord to allow cable jacket to be opened without using a cutter.
Provide length markings in a contrasting color showing sequential feet and within one
percent of actual cable length. Ensure character height of the markings is approximately 0.10
inch.
1.3. Underground Conduit — Construction Methods (1715-3)
Page 17-10, Subarticle 1715-3(B) Section (1), Revise 1% paragraph, 2™ sentence to:
Install rigid metallic conduit for all underground runs located inside railroad right-of-way.

14. Junction Boxes — Construction Methods (1716-3)

Page 17-15, Subarticle 1716-3, add the following information at the end of the subarticle:

Provide real world coordinates for all junction boxes and equipment cabinets installed or utilized
under this project. Provide the coordinates in feet units using the North Carolina State Plane
coordinate system (1983 North American Datum also known as NAD ’83). Furmish coordinates
that do not deviate more than 1.7 feet in the horizontal plane and 3.3 feet in the vertical plane.
Global positioning system (GPS) equipment able to obtain the coordinate data within these
tolerances may be used. Submit cut sheets on the GPS unit proposed to collect the data for
approval by the Engineer.

Provide both a digital copy and hard copy of all information regarding the location (including to
but not limited to manufacturer, model number, and NCDOT inventory number) in the Microsoft
spreadsheet provided by the Department, shown by example below.
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Nﬁg (;T Name Location Latitude | Longitude | Manufacturer Model #

05-0134 |Junction Box#1 [US 70 at Raynor Rd./ | -78.5516 | 35.6879 Quazite PG1118BA12(Box)
(Phase 2 Side) Auburn-Knightdale PG118HAO00(Cover)

05-0134 |Junction Box #4  [US 70 at Raynor Rd./ | -78.5486 | 35.6873 m PG1118BA12(Box)
e 6 Si )

1.5.Riser Assemblies — Construction Methods (1722-3)

Page 17-18, Subarticle 1722-3, Add the following:
Transition from the rigid galvanized steel risers to underground PVC conduits using an approved
rigid galvanized steel sweeping elbow with PVC female adaptor.
1.6. Inductive Detection Loops — Construction Methods (1725-3)

Page 17-20, Subarticle 1725-3, In the first paragraph, revise the first sentence to:
“Between where loop conductor pairs leave saw cut in pavement and junction boxes, twist loop
conductor pairs a minimum of 5 turns per foot.”
1.7. Loop Lead-in Cable — Measurement and Payment (1726-4)

Page 17-20, Delete first paragraph and replace with the following:

Lead-in cable will be measured and paid as the actual linear feet of lead-in cable furnished,
installed, and accepted. Measurement will be made by calculating the difference in length
markings located on outer jacket from start of run to end of run for each run. Terminate all cables

before determining length of cable run.

2. ELECTRICAL REQUIREMENTS

Ensure that an IMSA certified, or equivalent, Level II traffic qualified signal technician is
standing by to provide emergency maintenance services whenever work is being performed on
traffic signal controller cabinets and traffic signal controller cabinet foundations. Stand by status is
defined as being able to arrive, fully equipped, at the work site within 30 minutes ready to provide
maintenance services.

3. SIGNAL HEADS

3.1. 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. Provide
visor mounting screws, door latches, and hinge pins fabricated from stainless steel. Provide interior
screws, fasteners, and metal parts fabricated from stainless steel or corrosion resistant material.
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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, 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 or rigid vehicle signal head mounting
brackets for mast-arm attachments.

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.”

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 Y4-inch vertical conduit entrance hubs with the
hubs capped on the lower plate and 1 Y2-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.

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 — Part 2: Light Emitting Diode (LED)
Pedestrian Traffic 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,
. Evidence of conformance with the requirements of these specifications,
. A manufacturer’s warranty statement in accordance with the required warranty, and
. 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.

[ I OS]
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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.

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
mounting assemblies from malleable iron or steel and provide serrated rings made of aluminum.
Provide messenger cable hangers and balance adjusters that are galvanized before being painted.
Fabricate balance adjuster eyebolt and eyebolt nut from stainless steel or galvanized malleable iron.
Provide messenger cable hangers with U-bolt clamps. Fabricate washers, screws, bolts, clevis pins,
cotter pins, nuts, and U-bolt clamps 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 malleable iron or aluminum, and provide serrated rings
made of aluminum.

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 (AllnGaP) 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.
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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 2006 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 ITE “Vehicle Traffic Control Signal Heads — Light Emitting
Diode (LED) Circular Signal Supplement” dated June 27, 2005 (hereafter referred to as VICSH
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. 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 2006 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 VICSH Arrow Supplement) and
other requirements stated in this specification.
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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.

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:

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

4. SPREAD SPECTRUM WIRELESS RADIO

4.1. DESCRIPTION

Furnish and install a spread spectrum wireless radio system with all necessary hardware and
signage in accordance with the plans and specifications to provide a data link between field devices
(i.e. Traffic Signal Controllers, Dynamic Message Signs, etc.). Provide a radio system with a bi-
directional, full duplex communications channel between two “line-of-sight” antennas using license
free, spread spectrum technology operating in the 902-928 MHz frequency band.

Furnish material and workmanship conforming to the National Electrical Code (NEC), the
National Electrical Safety Code (NESC), Underwriter’s Laboratories (UL) or a third-party listing
agency accredited by the North Carolina Department of Insurance, and all local safety codes in effect
on the date of advertisement. Comply with all regulations and codes imposed by the owner of
affected utility poles.

4.2.MATERIALS

A. 900MHz Wireless Radio System:
Furnish license free 902 — 928 MHz radio modem with antennas, coaxial cable and mounting

RN 13

hardware, and configuration software. Design radio modem to work in “point-to-point”, “point-to-
multipoint”, “multipoint-to-point”, and “multipoint-to-multipoint” configurations. Ensure the spread
spectrum wireless radio meets the following minimum requirements:

e License free (ISM) Spread Spectrum radio band (902 — 928 MHz)
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Frequency Hopping Technology (Direct Sequence Spread Spectrum Technology is not

acceptable)

Bi-Directional, Full Duplex

Provide a minimum of three (3) Programmable Radio Frequency (RF) output levels ranging

from 1mW up to 1 Watt

Provide user-selectable radio frequency channels (Min. 50) and hopping patterns (Min. 50)

that will allow the user to adjust operating characteristics in order to avoid interference

within the intended 902-928 MHz frequency range.

RS-232 interface capable of operating from 1200 bps to 115.2 Kbps, with 8 or 9 bit

DB9-F connector for RS-232 port

Maximum of 8 mSec. end-to-end latency

16 bit Cyclic Redundancy Check (CRC) error checking with auto re-transmit

Built-in store-and-forward (single radio repeater — back to back radio set-ups are not allowed

to accomplish this function)

32 Bit encryption

Receiver Sensitivity of —-108dBm @ 10*-6 BER

Antenna port: Threaded Connector (Nickel and/or Silver Plated Brass)

Front panel LED indicators (at a minimum):

e Power

e Transmit Data

e Receive Data

e Data Port Indicators consisting of a minimum of 3 LED’s grouped together representing a
Low, Medium or High Signal Strength with regards to the communications link with
another targeted radio. (Software running on a laptop is not considered acceptable in
meeting this requirement for front panel LED Data Port Indicators.)

e Operating temperature of —40 to +165 degrees F at 0 to 95% Humidity

Power supply requirements:

e Wall Adapter: Input Voltage (120 VAC UL/CSA) wall cube plug-in module.
Output Voltage (6VDC to 24VDC).

e Typical current draw of no greater than 400 mA when powered with 12 VDC input, and
transmitting 1 Watt of RF output power.

e Radio Sleep mode with a maximum current draw of <l1uA.

Shelf mounted design

Furnish a Radio Frequency Signal Jumper constructed of an RG-58 Coaxial Cable. On one end
of the cable supply a RF Threaded Connector that is compatible with the radio supplied and on the
other end supply a Standard N-Type Male Connector to mate with the lightning arrestor. Provide the
jumper in 6 foot lengths. Ensure that the cable is assembled by a manufacturing facility. Contractor
and/or Vendor assembled cables are not acceptable.

Furnish an RS-232 data interface cable to be installed between the radio modem and the field
device’s RS-232 interface. Ensure that the cable is compatible with all 1999 and 2002 and greater
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Transportation Electrical Equipment Specifications “TEES”, and 2070L compliant controllers.
Ensure cable is a minimum of 6 feet long. Ensure that the cable is assembled by a manufacturing
facility. Contractor and/or Vendor assembled cables are not acceptable.

Ensure that installing the wireless radio system with a fully functional field device (i.e. controller)
does not require any field device modifications with regards to hardware or software.

B. Software:

Furnish units with a Window Based™ software program that uses a GUI (Graphical User
Interface) to provide “remote programming, radio configuration, remote maintenance, diagnostics
and spectrum analyzer” features. Ensure the software will operate on all past and current Microsoft ®
Windows Operating Platforms: Windows 98, Windows 2000, Windows NT, or Windows XP,
Windows Vista. Provide configuration software that can be upgraded in the future at no additional
charge.

Ensure the radio modem is configurable from a single location (i.e. master radio location) via
supplied software (no extra cost). Furnish software supplied with drivers to allow easy set-up with
all industry standard traffic signal controllers, including 2070 controllers containing custom software
written specifically for the North Carolina Department of Transportation. Ensure the supplied
software contains pre-written drivers for industry standard radar packages and Dynamic Message

Sign controllers.

C. Directional Antenna (Yagi):
Furnish a directional antenna that will allow the system to function as designed. Furnish a 8.5 dBd
Gain or 13 dBd Gain antenna that meets the following minimum specifications:
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(8.5 dBd Gain)
Frequency Range 896 — 940 MHz
Nominal Gain 8.5 dBd
Front to Back Ratio 18 dB
Horizontal Beamwidth (at half power points) 65 degree
Vertical Beamwidth (at half power points) 55 degree
Power Rating, UHF Frequency 200 Watts
Lightning Protection DC Ground
Termination Coaxial pigtail with a Standard N-Type

Female Connector

Impedance 50 ohms
Length 24”
Rated Wind Velocity 125 mph
Rated Wind Velocity (with 0.5 inch radial ice) 100 mph
Projected Wind Surface Area (flat plane equivalent) | 0.26 ftsq.
Number Elements 6
Allows for Vertical or Horizontal polarization
Minimum separation distance from persons installing | 9”
and using an active device
Minimum separation distance from other RF sources | 6.5
including radios and antennas
Welded construction

(13 dBd Gain)
Frequency Range 902 - 928 MHz
Nominal Gain 13 dBd
Front to Back Ratio 20 dB
Horizontal Beamwidth (at half power points) 40 degree
Vertical Beamwidth (at half power points) 35 degree
Power Rating, UHF Frequency 200 Watts
Lightning Protection DC Ground
Termination Coaxial pigtail with a Standard N-Type

Female Connector

Impedance 50 ohms
Length 53”
Rated Wind Velocity 125 mph
Rated Wind Velocity (with 0.5 inch radial ice) 100 mph
Projected Wind Surface Area (flat plane equivalent) | 0.46 ftsq.
Number Elements 13
Allows for Vertical or Horizontal polarization
Minimum separation distance from persons installing | 9”
and using an active device
Minimum separation distance from other RF sources | 6.5’
including radios and antennas
Welded construction

Furnish mounting hardware with the antenna that will secure the antenna to a mounting pipe that
has a 1.5” Nominal Pipe Size (approximately 2” OD pipe diameter), as recommended by the
manufacturer of the antenna and as approved by the Engineer.
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D. Omni Directional Antenna:

Furnish an omni directional antenna that will allow the system to function as designed. Furnish a
3dBd or 6dBd antennas that meet the following minimum specifications:

Frequency Range 902 — 928 MHz

Nominal Gain Typical gains of 3 or 6 dBd (dependent upon gain
needed for application)

Termination Standard N-Type Female Connector

Impedance 50 ohms

VSWR 1.5:1

Vertical Beam Width 3 dB — 33 degrees; 6 dB — 17 degrees

Lightening Protection DC Ground

Power Rating, UHF Frequency 100 Watts

Length 3dB -25”
6dB - 65”

Rated Wind Velocity 125 mph

Solid, single piece construction

Minimum separation distance from persons 9”

installing and using an active device

Minimum separation distance from other RF sources | 6.5’

including radios and antennas

Mount in a vertical direction and limit to vertically

polarized RF systems

Furnish mounting hardware with the antenna that will secure the antenna to a mounting pipe that
has a 1.5” Nominal Pipe Size (approximately 2” OD pipe diameter), as recommended by the
manufacturer of the antenna and as approved by the Engineer.

E. Antenna Mounting Hardware Kit:

Furnish an antenna mounting kit to support the antenna when attached to a metal pole, mast arm, or
wood pole. Furnish PELCO - “Antenna Mount, Cable Astro-Brac for Yagi Antenna” or an
approved equivalent.

Ensure the Antenna Mounting Hardware Kit includes a minimum of a 96” galvanized cable with
stainless steel bolt with a nut and lock washer assembly on each end. Ensure the pole base plate
accepts a 1 ¥2” NPT aluminum pipe, and provides a surface that is a minimum of 6 % inch long by 4
14 to provide contact with the pole. Ensure the pole base plate is designed to allow both ends of the
96” galvanized cable to be secured and tightened to the base plate. Proved a 90 degree elbow with
internal treads on both ends to accommodate 1 ¥2” NPT aluminum pipes. Provide a 1 12” * 18” long
aluminum pipe threaded on both ends and a 1 ¥2” * 24" aluminum pipe threaded on 1 end with an

end cap.

PELCO DESCRIPTION QUANTITY
PART #’s

AB-3034-96-PNC | Astro-Brac Clamp Kit, 1 15” NPS, Galv Cable, Alum 1
AB-0260 TUBE CAP, PLASTIC 1
SE-0436-18 NIPPLE, 1 %2” x 18” LONG, ALUM, THREADED ON BOTH 1
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SE-0457-DS-PNC | ELL, SERRATED, 1 %”, DOUBLE SET SCREW, DIE CAST 1
ALUM

SE-0326-24 SUPPORT TUBE, SCH 40, 1 ¥%2” NPS x 24” LONG, ALUM, 1
THREADED ON ONE END

F. Coaxial Cable:

Furnish 400 Series coaxial cable to provide a link between the antenna and the lightning arrestor

that meets the following minimum specifications:

Attenuation (dB per 100 feet) @ 900 MHz 3.9dB
Power Rating @ 900 Mhz 0.58 kW
Center Conductor 0.108” Copper Clad Aluminum
Dielectric: Cellular PE 0.285”
Shield Aluminum Tape - 0.291”
Tinned Copper Braid — 0.320”
Jacket Black UV protected polyethylene
Bend Radius 1 with less than 1 ohm impedance change at bend
Impedance 50 ohms

Capacitance per foot

23.9 pi/ft

End Connectors

Standard N-Type Male Connectors on both ends

G. Standard N-Type Male Connector:

Furnish Standard N-Type Male Connector(s) of proper sizing to mate with the 400 series coaxial
cable and utilize a crimping method to secure the connector to the coaxial cable. Furnish a connector

that meets the following minimum specifications:
Center Contact: Gold Plated Beryllium Copper-(spring loaded — Non-solder)

Outer Contact: Silver Plated Brass
Body: Silver Plated Brass

Crimp Sleeve: Silver Plated Copper
Dielectric: Teflon PTFE

Electrical Properties:

Impedance: 50 ohms

Working Voltage: 1000 vrms (max)
Insertion loss: 0.1 x Fghz

VSWR: 1.25:1 (max) up to 3GHz

Water Proofing Sleeve: Adhesive Lined Polyolefin — Heat Shrink
Attachment Size: Crimp Size 0.429” (minimum) hex

Provide instructions on properly installing the connector.

H. Coaxial Cable Shield Grounding and Weatherproofing Kits:

Furnish a Coaxial Cable Shield Grounding Kit containing components that will adequately bond
and ground the cable shield to the pole ground. Ensure the grounding kit complies with MIL-STD-
188-124 A Specifications “Military Standard for Grounding, Bonding and Shielding” for coaxial
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cable and protects the cable from lightning currents in excess of 200kA. Ensure each kit is supplied,
as a minimum, with the following:

e Preformed Strap: 24 Gauge copper strap that is a minimum of 1 5/8 inch long and is sized to
mate with the 400 series coaxial cable
Tensioning Hardware: Copper nuts and lock washers
Grounding Lead Cable: #6 AWG, stranded, insulated copper wire
Instructions on properly installing the shield grounding system

Furnish a Weatherproofing Kit containing components that will protect the coaxial cable shield
grounding system against the ingress of moisture and prevent vibrations from loosening the
connections. Ensure the weatherproofing kit is supplied, as a minimum, with the following:

e Butyl Mastic Tape: 3 3/4 inches wide by 24 inches long (approximately)
e Electrical Tape: 2 inch wide by 20 inches long (approximately)
e Instructions on properly installing the weatherproofing system

I. Lightning Arrestor:

Furnish a lightning arrestor installed in line between each antenna and its designated radio
modem inside the equipment cabinet. Furnish a Polyphaser Model # DSXL-BF lightning arrestor or
an approved equivalent that meets the following minimum specifications:

e Filter Type — DC Block (None gas tube design)
e Surge: 20kA, 800MHz to 2.0GHz < 1.1 : 1 VSWR

18kA, 800MHz to 2.3GHz < 1.1 : 1 VSWR

700MHz to 2.7GHz < 1.2 : 1 VSWR

Insertion Loss: <0.1 dB over frequency range
Max Power: 500 w @ 920MHz (750 W @ at 122° F)
RF Power: 300 Watts
Let Through Voltage: <+/- 3 Volts for 3kA @ 8/20 us Waveform
Throughput energy: < 0.5 wJ for 3kA @ 8/20 pus Waveform
Temperature: -40 to 185° F Storage/Operating 122° F
Vibration: 1G at 5 Hz up to 100Hz
Unit Impedance: 50Q2
VSWR: 1.1:1
Frequency Range: 800 MHz to 2200 MHz
Multistrike capability
Low strike throughput energy
Flange mount and bulkhead mount options
Standard N-Type Female Connector on both the surge side and protected side connectors

J. Coaxial Cable — Power Divider (Splitter):

Furnish a coaxial cable — power divider for repeater radio sites. Ensure the power divider
accommodates a single primary input RF source and divides/splits the signal (power) equally
between two output ports. Furnish a Telewave Inc., Model ANT-PD29 power divider or an
approved equivalent that meets the following minimum specifications.
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Power Division 2 — Way

Frequency 900 - 1100 MHz
Insertion Loss 0.22 dB

Impedance 50 Ohm

VSWR ref. to 50 Ohm (max) 1.3:1

Max. Input Power 500 Watts

Connectors Standard N-Type Female
Dimension 2.5Wx 5L

Weight 1.5 Ibs (approximately)

K. Disconnect Switch:

Furnish a double pole, single throw snap switch in a weatherproof outlet box with cover, suitable
for use in wet locations. Ensure outlet box and cover supports a lockout tag device. Ensure outlet
box includes one Y2-inch hole in back of box. Furnish mounting hardware, sealing gaskets and
lockout tag. (NOTE: On NCDOT owned poles the “Disconnect Switch” can be omitted.)

L. Warning Signs(s) and Decal(s):

Furnish “RF Warning Sign” and “Decal” at locations called for in the plans. Furnish mounting
hardware to secure the Sign to either metal or wood poles. Secure the sign to the pole using ‘Band-
It’ brackets or a method approved by the engineer. (NOTE: On NCDOT owned poles the “RF
Warning Sign” and “Decal”” can be omitted.)

4.3.CONSTRUCTION METHODS

A. General:

Perform a radio path Site Survey test before installing any equipment. Ensure the test
evaluates the Signal Strength (dBm), Fade Margin (dB), Signal-to-Noise Ratio, Data Integrity (poll
test), and a complete frequency spectrum scan. Ensure the radio path site survey test is performed
using the supplied brand of radio equipment to be deployed. During the initial radio path signal
strength test it may be determined that a repeater station may be necessary to complete the intended
link. Provide the test results to the Engineer for review and approval. Submit copies of the test
results and colored copies of the frequency spectrum scan along with an electronic copy of this
information. The Engineer will approve final locations of antennas and any necessary repeater
stations. Install a coaxial cable — power divider, antenna splitter cable and additional antenna at
locations where it is determined that a dual antenna configuration is necessary to accommodate
communications in multiple directions.

Install the antenna in such a manner that avoids conflicts with other utilities (separation distances
in accordance with the guidelines of the NESC) and as specified in the antenna manufacturer’s
recommendations. Secure the antenna mounting hardware to the pole and route the coaxial cable
such that no strain is placed on the N-Type Male coaxial connectors. On wood pole installations,
bond the antenna mounting hardware to the pole ground using # 6 AWG bare copper wire using split
bolt or compression type fitting.
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Install the coaxial cable shield grounding system by carefully removing the outer jacket of the
coaxial cable without damaging the cable shield. Install the shield grounding system following the
cable manufacturer’s recommendations. Install and weatherproof the connection using the
appropriate weatherproofing materials and following the manufacturer’s recommendations. On wood
poles, secure the #6 AWG grounding lead cable to the pole ground using split bolt or compression
type fitting or an Engineer approved method. On metal poles, secure the #6 AWG grounding lead
cable to the pole using an Engineer approved method.

Do not exceed the 1-inch bend radius of the coaxial cable as it traverses from the cabinet to the
antenna assembly. Connect the lightning arrestor to the coaxial cable in the equipment cabinet.
Properly ground and secure the arrestor in the cabinet. Permanently label all cables entering the
cabinet. Ensure the power supply for the radio system is NOT connected to the GFCI receptacle
circuit located in the cabinet. Place a copy of all manufacturer equipment specifications and
instruction and maintenance manuals in the equipment cabinet.

At certain locations it may be necessary to integrate the radio system with a fiber optic system.
Follow the details shown in the fiber optic splice plans.

B. Repeater Cabinets:
Do not obstruct the sight distance of vehicles when locating and installing cabinets.

Install the pole-mounted cabinet approximately five feet from the ground line to the top of the
cabinet. Secure the cabinet to the pole using ‘Band-It’ brackets or a method approved by the
Engineer. Leave the RS-232 data interface cable in the cabinet.

C. Disconnect Switch:

At all locations, where the antenna is mounted on a joint use pole, install a double pole, snap
switch to remove power from the spread spectrum wireless radio system. Do not mount
weatherproof box on the traffic signal cabinet door. Drill a hole in the side of the traffic signal
cabinet. Mount the outlet box over the hole using a Y2-inch chase nipple and bushings. Ensure
sealing gaskets are in place and no water can enter the cabinet. Securely mount the weatherproof
outlet box with additional mounting screws. Bond the outlet box to the equipment ground bus. See
plans for approximate mounting height. Run the power supply cord of the spread spectrum radio unit
into the outlet box and connect to switch. Securely attach power supply cord to equipment rack.
Install disconnect switch with lockout tag cover. (NOTE: If the antenna is mounted on an NCDOT
owned pole the “Disconnect Switch” can be omitted.)

Do not install power supply for the radio in a GFCI protected outlet.

D. Warning Sign(s) and Decal(s):

At all locations, where the antenna is mounted on a joint use pole, secure a Warning Sign to pole.
Mount Warning Sign(s) at locations called for on the plans. Ensure there are no conflicts between
the warning sign and surrounding utilities. Mount Warning Sign to be easily viewed. Do not mount
Warning Sign under pole grounds or conduit. (NOTE: If the antenna is mounted on an NCDOT
owned pole the “RF Warning Sign” can be omitted.)
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Clean and remove any dirt or oil on traffic cabinet before placing Decal. Place decal adjacent to
the disconnect switch located on the outside of traffic cabinet. (NOTE: If the antenna is mounted on
an NCDOT owned pole the “Decal” can be omitted.)

44. WARRANTY

Provide a minimum two-year warranty with each radio and antenna assembly to ensure the
products are free of manufacturing defects in material and workmanship. The warranty commences
on the date the radio system is accepted by the Engineer.

4.5. MEASURMENT AND PAYMENT
Actual number of 900MHz wireless radio systems furnished, installed and accepted.

This item includes the appropriate sized antenna(s), radio, power supplies, disconnect/snap
switch, signs, decals, data interface cable/serial cable, coaxial cable, lightning arrestor, radio
frequency signal jumper, coaxial cable power divider (Splitter), coaxial cable connectors, coaxial
cable shield grounding system with weatherproofing, labeling and any integration between the
wireless radio system and a fiber optic network if necessary, installation materials and configuration
software necessary to complete this work, including the radio path Site Survey test and warranties,
will be incidental.

Payment will be made under:
900MHz Wireless Radio System..........couviuiiiiiiiiiiiiiiiiiiiiiicn e Each

5. TRAFFIC SIGNAL SUPPORTS
5.1. METAL TRAFFIC SIGNAL SUPPORTS - ALL POLES

A. General:

Furnish and install metal strain poles and metal poles with mast arms, grounding systems, and all
necessary hardware. The work covered by this special provision includes requirements for the
design, fabrication, and installation of both standard and custom/site specifically designed metal
traffic signal supports and associated foundations.

Provide metal traffic signal support systems that contain no guy assemblies, struts, or stay
braces. Provide designs of completed assemblies with hardware that equals or exceeds AASHTO
Standard Specifications for Structural Supports for Highway Signs, Luminaires and Traffic Signals
4th Edition, 2001 (hereafter called 4th Edition AASHTO), including the latest interim specifications.
Provide assemblies with a round or near-round cross-sectional design consisting of no less than six
sides. The sides may be straight, convex, or concave.

Heights of the metal signal poles shown on the plans are estimated from available data for bid
purposes. Prior to furnishing metal signal poles, use field measurements and adjusted cross-sections
to determine if pole heights are sufficient to obtain required clearances. If pole heights are not
sufficient, contractor should immediately notify the Engineer of the required revised pole heights.
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Ensure that metal signal poles permit cables to be installed inside poles and any required mast
arms. For holes in the poles and arms used to accommodate cables, provide full-circumference
grommets. Arm flange plate wire access hole should be debarred, non grommeted and oversized to
fit around the 2”” dia. grommeted shaft flange plate wire access hole.

After fabrication, have steel poles, required mast arms, and all parts used in the assembly hot-dip
galvanized per section 1076. Design structural assemblies with weep holes large enough and
sufficiently located to drain molten zinc during galvanization process. Provide hot-dip galvanizing
on structures that meets or exceeds ASTM Standard A-123. Provide galvanizing on hardware that
meets or exceeds ASTM Standard A-153. Ensure that threaded material is brushed and retapped as
necessary after galvanizing. Perform repair of damaged galvanizing that complies with the
following:

Repair of Galvanizing..........coceeeiiveenieennieniieiiiicecceeeeee e Article 1076-6

Standard Drawings for Metal Poles are available that supplement these project special

provisions. These drawings are located on the Department’s website:
http://www.ncdot.gov/doh/preconstruct/traffic/ITSS/ws/mpoles/poles.html

Comply with Sub article 1098-1B “General Requirements” of the 2006 STANDARD
SPECIFICATIONS FOR ROADS & STRUCTURES, hereinafter referred to as the Standard
Specifications for submittal requirements. Furnish shop drawings for approval. Provide the copies of
detailed shop drawings for each type of structure as summarized below. Ensure that shop drawings
include material specifications for each component and identify welds by type and size on the
drawing details, not in table format. Do not release structures for fabrication until shop drawings
have been approved by NCDOT. Provide an itemized bill of materials for all structural components
and associated connecting hardware on the drawings.

Comply with Sub article 1098-1A “General Requirements” of the Standard Specifications for
QPL submittals. All shop drawings must include project location description, signal inventory
number(s) and a project number or work order number on the drawings.

Summary of information required for metal pole review submittal:

Item gardeopy | Slectronic Comments / Special Instructions
Sealed, Approved Signal 1 1 All structure design information needs to reflect the latest
Plan/Loading Diagram approved signal plans
Custom Pole Shop Drawings 4 sets 1 set Submit drawings on 11" x 17” format media
Show NCDOT inventory number(s) in or above the title block

Standard Pole Shop Drawings | 4 sets 1 set Submit drawings on 117 x 17” format media
(from the QPL) Show NCDOT inventory number(s) in or above the title block
Structure Calculations 1 set 1 set Not required for Standard QPL Poles
Standard Pole Foundation Will vary | 1 set Submit drawings on 11” x 17” format media. Submit a
Drawings with completed Standard Foundation Selection form for each pole

nu;nber of using foundation table on Metal Pole Drawing M-8.

poles
Custom Foundation Drawings | 4 sets 1 set Submit drawings on 11” x 17" format media. If QPL Poles

are used, include the corresponding QPL pole shop drawings
with this submittal.

Foundation Calculations 1 1 Not required for Standard QPL Poles

Soil Boring Logs and Report 1 1 Report should include a location plan and a soil classification
report including soil capacity, water level, etc. for each pole.
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NOTE - All shop drawings and custom foundation design drawings must be sealed by a
Professional Engineer licensed in the State of North Carolina. All geotechnical information must be
sealed by either a Professional Engineer or Geologist licensed in the State of North Carolina.
Include a title block and revision block on the shop drawings and foundation designs showing the
NCDOT inventory number.

Shop drawings and foundation drawings may be submitted together or separately for approval.
However, shop drawings must be approved before foundations can be reviewed. Foundation designs
will be returned without review if the associated shop drawing has not been approved. Incomplete
submittals will be returned without review.

B. Materials:

Fabricate metal pole and arm shaft from coil or plate steel that conforms to ASTM A 595 Grade
A. For structural steel shapes, plates and bars use A572 Gr 55 or Gr 65. Provide pole and arm shafts
that are round in cross section or multisided tubular shapes and have a uniform linear taper of 0.14
in/ft. Construct shafts from one piece of single ply plate or coil so there are no circumferential weld
splices. Galvanize in accordance with AASHTO M 111 and or ASTM A 123.

Use the submerged arc process to continuously weld pole shafts and arm shafts along their entire
length. Ground smooth exposed welds until flush with the base metal. Ensure shafts have no
circumferential welds except at the lower end joining the shaft to the pole base and arm base.
Provide welding that conforms to Article 1072-20 of the Standard Specifications, except that no
field welding on any part of the pole will be permitted unless approved by a qualified engineer.

Refer to Metal Pole Standard Drawing Sheets M2 thru M5 for metal poles for fabrication details.
Fabricate anchor bases from plate steel meeting as a minimum the requirements of ASTM A 36M
or cast steel meeting the requirements of ASTM A 27M Grade 485-250, AASHTO M270 grade
36 or an approved equivalent. Conform to the applicable bolt pattern and orientation specified by the
design as shown on Metal Pole Standard Drawing Sheet M2.

Capacity of tapped flange plate must be sufficient to develop the full capacity of the connecting
bolts. In all incidences the flange plate both arm and shaft must be at least as thick as the arm
connecting bolts are in diameter.

Ensure all hardware is galvanized steel or stainless steel. The contractor is responsible for
ensuring that his designer/fabricator specifies connecting hardware and/or materials that do not
create a dissimilar metal corrosive reaction.

Ensure material used in steel anchor bolts conforms to AASHTO M 314 or equivalent. Unless
otherwise required by the design, ensure each anchor bolt is 2” in diameter and 60” in length.
Provide 10” minimum thread projection at the top of the bolt, and 8” minimum at the bottom of the
bolt. Galvanize full length of the anchor bolt. For each structural bolts and other steel hardware, hot
deep galvanizing shall conform to the requirements of AASHTO M 232 ( ASTM A 153).

Provide a circular anchor bolt lock plate that will be secured to the anchor bolts at the embedded
end with 2 washers and 2 nuts. Provide a base plate template that matches the bolt circle diameter of
the anchor bolt lock plate. Construct plates and templates from %” minimum thick steel with a
minimum width of 4. Galvanizing is not required.

Provide 4 heavy hex nuts and 4 flat washers for each anchor bolt. For nuts, use AASHTO M291
grade 2H, DH, or DH3 or equivalent material. For flat washers, use AASHTO M293 or equivalent
material.
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Ensure end caps for poles or mast arms are constructed of cast aluminum conforming to
Aluminum Association Alloy 356.0F.

C. Construction Methods:

Erect signal supports poles only after concrete has attained a minimum allowable compressive
strength of 3000 psi. Follow anchor nut-tightening procedures below to complete the installation of
the upright. For further construction methods, see construction methods for Metal Strain Poles, or
Metal Pole with Mast Arm.

Connect poles to grounding electrodes and bond them to the electrical service grounding
electrodes.

For holes in the poles used to accommodate cables, install grommets before wiring pole or arm.
Do not cut or split grommets.

Attach the terminal compartment cover to the pole by a sturdy chain or cable. Ensure the chain or
cable is long enough to permit the cover to hang clear of the compartment opening when the cover is
removed, and is strong enough to prevent vandals from being able to disconnect the cover from the
pole. Ensure the chain or cable will not interfere with service to the cables in the pole base.

Attach cap to pole with a sturdy chain or cable. Ensure the chain or cable is long enough to
permit the cap to hang clear of the opening when the cap is removed.

Perform repair of damaged galvanizing that complies with the Standard Specifications, Article
1076-6 “Repair of Galvanizing.”

D. Anchor Nut Tightening Procedure:

Prior to installation
Protect the anchor rod threads from damage prior to installation and during installation.
Prior to installation of the rods in the foundation, turn nuts onto and off the rods, well past the
elevation of the bottom of the leveling nuts. Turn by the effort of one worker using an ordinary
wrench without a cheater bar. Report to the Engineer any thread damage that requires a significant
amount of extra effort to turn any nut.

During installation

1. Place leveling nuts (bottom nuts) on the anchor rods.

2. Place leveling nut washers on top of the anchor rod leveling nuts.

3. Place a rigid template on top of the leveling nuts to check the level of the nuts. If the
anchor nut and washer cannot be brought into firm contact with the template, then use
beveled washers.

4. Verify that the distance between the bottom of the leveling nut and the top of the concrete
foundation is no more than one anchor rod diameter. If an upright is required to be back-
raked, then the distance between the bottom of the leveling nut and the top of the concrete
foundation should be no more than one anchor rod diameter, averaged over the anchor rod
group.

5. Place the base plate and structural element to which it is attached. However, do not attach

to the upright element, during tightening of the anchor nuts, cantilever beams or arms with

span in excess of 10 feet. Luminaire arms and fixtures may be attached prior to standing
the pole on the foundation.

Place top nut washers.

Do not use lock washers.

o
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8.

9.

10.

11.

12.

13.

14.

15.

16.
17.

18.
19.

20.

5.2.

Lubricate threads and bearing surfaces of top nuts. Lubricant shall be beeswax, stick
paraffin, or other approved lubricant.

Place top nuts. If the anchor nut and washer cannot be brought into firm contact with the
base plate, then use beveled washers.

Tighten top nuts to snug tight. A snug-tight condition is defined as the washer and nut
being in full contact with the base plate, and the application of the full effort of a
workman on a 12-inch wrench. Turn top nuts in increments following a star pattern (using
at least two full tightening cycles).

To ensure proper pretension, after all top nuts have been brought to snug-tight condition,
repeat the procedure on the leveling nuts. Turn leveling nuts in increments following a star
pattern (using at least two full tightening cycles).

At this point, verify if beveled washers are required. Beveled washers are necessary under
the leveling nut or top nut if any face of the base plate has a slope greater than 1:20 and /
or any nut can not be brought into firm contact with the base plate.

Before further nut turning, mark the reference position of the nut in the snug-tight
condition with a suitable marking (ink or paint that is not water-soluble). Mark on the
corner at the intersection of two flats with a corresponding reference mark on the base
plate at each nut. After tightening, verify the nut rotation.

Achieve pretension by turn-of-nut method. Turn the top nuts to 1/6 of a turn. Do so in a
star pattern using at least two full-tightening cycles.

After installation, ensure that firm contact exists between the anchor rod nuts, washers,
and base plate on any anchor rod installed.

The messenger cable (span wires) or mast arms may be attached to the upright at this time.
After a period of no less than 4 days, and no more than 2 weeks, and in the presence of the
Engineer, use a torque wrench to verify that a torque at least equal to 600 foot-pounds is
provided on each top nut. For cantilever structures, verify the torque after erection of the
remainder of the structure and any heavy attachments to the structure.

If any top nut torque reveals less than 600 foot-pounds of effort is required to move the
nut, then tighten the nut to no less than 600 foot-pounds.

Calibrate, at least annually, the torque indicator on the wrench used for tightening the
nuts. Provide the Engineer a certification of such calibration.

Because inspection or re-tightening of the leveling nuts would be prevented, and to reduce
moisture retention and associated corrosion, do not place grout under the base plate.

METAL STRAIN POLE

A. Materials:
Provide either steel or aluminum poles as indicated on the plans.

Comply with the following for Aluminum Poles:

Have poles fabricated from Aluminum Association Alloy 6061-T6, 6063-T6, or approved
equivalent. The structural requirement does not pertain to castings that are decorative

only.

Have shafts tapered by spinning and cold-working a seamless extruded tube of the
aluminum alloy.

Have shafts with no circumferential welds except at the lower end joining the shaft to the
base.
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e Ensure Aluminum poles are properly protected from damage prior to shipment.

e Have bases of the shaft fabricated in accordance with the Aluminum Association Alloy
356.0-T6, and of adequate strength, shape and size, and capable of withstanding the
design load of the shaft.

e Have aluminum surfaces in contact with concrete or dissimilar metal coated with
bituminous paint.

Comply with the following for Steel Poles:

e Have shafts of the tapered tubular type and fabricated of steel conforming to ASTM A-
595 Grade A or an approved equivalent.

e Have galvanization in accordance with AASHTO M 111 ( ASTM A 123).

e Have shafts that are continuously welded for the entire length by the submerged arc
process, and with exposed welds ground or rolled smooth and flush with the base metal.
Provide welding that conforms to Article 1072-20 per Standard Specification except that
no field welding on any part of the pole will be permitted.

e Have anchor bases for steel poles fabricated from plate steel meeting as a minimum the
requirements of ASTM A 36M or cast steel meeting the requirements of ASTM A
27M Grade 485-250 or an approved equivalent.

For each strain pole, provide 2 messenger cable (span wire) clamps and associated hardware for
attachment of support cable of the messenger cable suspension. Ensure that diameter of the clamp is
appropriate to its location on the pole and that the diameter of the clamps is appropriately designed
to be adjustable from 1’-6” below the top, down to 6’-6” below the top of the pole. Do not attach
more than one support cable to a messenger cable clamp.

For strain poles, provide a minimum of three (3) 2 inch (50 mm) holes equipped with an
associated coupling and weatherhead on the messenger cable load side of the pole to accommodate
passage of signal cables from inside the pole to the suspension. Provide galvanized threaded plugs
for all unused couplings at pole entrance points. Refer to Metal Pole Standard Drawing Sheet M3
for fabrication details.

Provide a grounding lug(s) in the approximate vicinity of the messenger cable clamp for bonding
and grounding messenger cable. Lugs must accept #4 or #6 AWG wire to bond messenger cables to
the pole in order to provide an effective ground fault circuit path. Refer to Metal Pole Standard
Drawing Sheet M6 for construction details.

Have poles permanently stamped above the hand holes with the identification tag details as
shown on Metal Pole Standard Drawing Sheet M2.

Provide liquidtight flexible metal conduit (Type LFMC), liquidtight flexible nonmetallic conduit
(Type LENC), high density polyethylene conduit (Type HDPE), or approved equivalent to isolate
conductors feeding luminaires.

Fabricate poles from a single piece of steel or aluminum with single line seam weld with no
transverse butt welds. Fabrication of two ply pole shafts is not acceptable except for fluted shafts.
Provide tapers for all shafts that begin at base and that have diameters which decrease uniformly at
the rate of not more than 0.14 inch per foot (11.7 millimeters per meter) of length.
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Ensure that allowable pole deflection does not exceed that allowed by AASHTO Specifications.
For messenger cable poles (with primarily transverse loads), ensure that maximum deflection at the
top of the pole does not exceed 2.5 percent of the pole height. For mast arm poles (with primarily
moment loads), ensure that maximum angular rotation of the top of the pole does not exceed 1° 40°.

Provide four anchor nuts and four washers for each anchor bolt. Have anchor bolts fabricated
from steel per AASHTO M 314 or equivalent. Ensure that anchor bolts have required diameters,
lengths, and positions, and will develop strengths comparable to their respective poles.

Provide a terminal compartment with cover and screws in each pole that encompasses the hand
hole and contains a 12-terminal barrier type terminal block. Provide two terminal screws with a
removable shorting bar between them for each termination. Furnish terminal compartment covers
attached to the pole by a sturdy chain or cable approved by the Engineer. Ensure that the chain or
cable is long enough to permit the cover to hang clear of the compartment opening when the cover is
removed, and is strong enough to prevent vandals from being able to disconnect the cover from the
pole. Ensure that the chain or cable will not interfere with service to the cables in the pole base.

Install grounding lugs that will accept #4 or #6 AWG wire to electrically bond messenger cables
to the pole. Refer to Metal Pole Standard Drawing Sheet M6 for construction details.

For each pole, provide a 1/2 inch minimum thread diameter, coarse thread stud and nut for
grounding which will accommodate Number 6 AWG ground wire. Ensure that the lug is electrically
bonded to the pole and is conveniently located inside the pole at the hand hole.

Provide a removable pole cap with stainless steel attachment screws for the top of each pole.
Ensure that the cap is cast aluminum conforming to Aluminum Association Alloy 356.0F. Furnish
cap attached to the pole with a sturdy chain or cable approved by the Engineer. Ensure that the chain
or cable is long enough to permit the cap to hang clear of the pole-top opening when the cap is
removed.

When required by the plans, furnish couplings 42 inches above the bottom of the base for
mounting of pedestrian pushbuttons. Provide mounting points consisting of 1-1/2 inch internally
threaded half-couplings that comply with the NEC and that are mounted within the poles. Ensure
that couplings are essentially flush with the outside surfaces of the poles and are installed before any
required galvanizing. Provide a threaded plug in each mounting point. Ensure that the surface of the
plug is essentially flush with the outer end of the mounting point when installed and has a recessed
hole to accommodate a standard wrench.

B. Construction Methods:

Install metal poles, hardware, and fittings as shown on the manufacturer’s installation drawings.
Install metal poles so that when the pole is fully loaded it is within 2 degrees of vertical. Install poles
with the manufacturer’s recommended “rake.” Use threaded leveling nuts to establish rake if

required.

5.3. DRILLED PIER FOUNDATIONS FOR METAL TRAFFIC SIGNAL POLES

Analysis procedures and formulas shall be based on AASHTO, ACI code and per FHWA
manuals. Design methods based on Engineering publications or research papers needs to have
prior approval from NCDOT. The Department reserves the right to accept or disapprove any
method used for the analysis.

Use a Factor of Safety of 1.33 for Torsion and 2.5 for bending for the foundation design.
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Foundation design for lateral load shall not to exceed 0.9” lateral deflection at top of foundation.

A. Description:
Furnish and install foundations for NCDOT metal poles with all necessary hardware in
accordance with the plans and specifications.

Metal Pole Standards have been developed and implemented by NCDOT for use at signalized
intersections in North Carolina. If the plans call for a standard pole, then a standard foundation may
be selected from the plans. However, the Contractor is not required to use a standard foundation. If
the Contractor chooses to design a non-standard site-specific foundation for a standard pole or if the
plans call for a non-standard site-specific pole, design the foundation to conform to the applicable
provisions in the NCDOT Metal Pole Standards and Section B4 (Non-Standard Foundation Design)
below. If non-standard site specific foundations are designed for standard QPL approved strain
poles, the foundation designer must use the design moment specified by load case on Metal Pole
Standard Drawing Sheet M8. Failure to conform to this requirement will be grounds for rejection of
the design.

If the Contractor chooses to design a non-standard foundation for a standard pole and the soil test
results indicate a standard foundation is feasible for the site, the Contractor will be paid the cost of
the standard foundation (drilled pier and wing wall, if applicable). Any additional costs associated
with a non-standard site-specific foundation including additional materials, labor and equipment will
be considered incidental to the cost of the standard foundation. All costs for the non-standard
foundation design will also be considered incidental to the cost of the standard foundation.

B. Soil Test and Foundation Determination:

1. General:

Drilled piers are reinforced concrete sections, cast-in-place against in situ, undisturbed material.
Drilled piers are of straight shaft type and vertical.

Some standard drilled piers for supporting poles with mast arms may require wing walls to resist
torsional rotation. Based upon this provision and the results of the required soil test, a drilled pier
length and wing wall requirement may be determined and constructed in accordance with the plans.

For non-standard site-specific poles, the contractor-selected pole fabricator will determine if the
addition of wing walls is necessary for the supporting foundations.

2. Soil Test:

Perform a soil test at each proposed metal pole location. Complete all required fill placement
and excavation at each signal pole location to finished grade before drilling each boring. Soil tests
performed that are not in compliance with this requirement may be rejected and will not be paid.
Drill one boring to a depth of 26 feet within a 25 foot radius of each proposed foundation.

Perform standard penetration tests (SPT) in accordance with ASTM D 1586 at depths of 1, 2.5,
5,7.5, 10, 15, 20 and 26 feet. Discontinue the boring if one of the following occurs:

e A total of 100 blows have been applied in any 2 consecutive 6-in. intervals.
e A total of 50 blows have been applied with < 3-in. penetration.

Describe each intersection as the “Intersection of (Route or SR #), (Street Name) and (Route or
SR #), (Street Name), County, Signal Inventory No. ”. Label borings with “B- N, S,
E, W, NE, NW, SE or SW” corresponding to the quadrant location within the intersection. Pole
numbers should be made available to the drill contractor. Include pole numbers in the boring label if
they are available. If they are not available, ensure the boring labels can be cross-referenced to
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corresponding pole numbers. For each boring, submit a legible (hand written or typed) boring log
signed and sealed by a licensed geologist or professional engineer registered in North Carolina.
Include on each boring the SPT blow counts and N-values at each depth, depth of the boring, and a
general description of the soil types encountered.

3. Standard Foundation Determination:

Use the following method for determining the Design N-value:

Navg =(N@1’ + N@2.5’ +......... N@Deepest Boring Depth)
Total Number of N-values

Y=N@I')’+(N@2.5)* + ......... (N@Deepest Boring Depth)?

Z=(N@1’ +N@2.5’ +......... N@Deepest Boring Depth)

Nstppev = (Total Number of N-values x Y) — Z 10'5
(Total Number of N-values) x (Total Number of N-values — lj

Design N-value equals lesser of the following two conditions:

Navc — (Nstp pEV X 0.45)
Or

Average of First Four N-Values= (N@1’ + N@2.5" + N@5’ + N@7.5%)
4

Note: If less than 4 N-values are obtained because of criteria listed in Section 2 above, use
average of N-values collected for second condition. Do not include the N-value at the
deepest boring depth for above calculations if the boring is discontinued at or before
the required boring depth because of criteria listed in Section 2 above. Use N-value of
zero for weight of hammer or weight of rod. If N-value is greater than 50, reduce N-
value to 50 for calculations.

If standard NCDOT strain poles are shown on the plans and the Contractor chooses to use
standard foundations, determine a drilled pier length, “L,” for each signal pole from the Standard
Foundations Chart (sheet M 8) based on the Design N-value and the predominant soil type. For each
standard pole location, submit a completed ‘“Metal Pole Standard Foundation Selection Form”
signed by the contractor’s representative. Signature on form is for verification purposes only.
Include the Design N-value calculation and resulting drilled pier length, “L,” on each form.

If non-standard site-specific poles are shown on the plans, submit completed boring logs
collected in accordance with Section 2 (Soil Test) above along with pole loading diagrams from the
plans to the contractor-selected pole fabricator to assist in the pole and foundation design.

If one of the following occurs, the Standard Foundations Chart shown on the plans may not be
used and a non-standard foundation may be required. In such case, contact the Engineer.

e The Design N-value is less than 4.

e The drilled pier length, “L”, determined from the Standard Foundations Chart, is greater than

the depth of the corresponding boring.

In the case where a standard foundation cannot be used, the Department will be responsible for the
additional cost of the non-standard foundation.

Foundation designs are based on level ground around the traffic signal pole. If the slope around
the edge of the drilled pier is steeper than 8:1 (H:V) or the proposed foundation will be less than 10
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feet from the top of an embankment slope, the contractor is responsible for providing slope
information to the foundation designer and to the Engineer so it can be considered in the design.

The “Metal Pole Standard Foundation Selection Form” may be found at:

http://www .ncdot.gov/doh/preconstruct/highway/geotech/formdet/misc/MetalPole.pdf
If assistance is needed, contact the Engineer.

4. Non-Standard Foundation Design:

Design non-standard foundations based upon site-specific soil test information collected in
accordance with Section 2 (Soil Test) above. Provide a drilled pier foundation for each pole with a
length and diameter that result in a horizontal lateral movement of less than 1 inch at the top of the
pier and a horizontal rotational movement of less than 1 inch at the edge of the pier. Contact the
Engineer for pole loading diagrams for standard poles to be used for non-standard foundation
designs. Submit any non-standard foundation designs including plans, calculations, and soil boring
logs to the Engineer for review and approval before construction. A Professional Engineer
registered in the state of North Carolina must seal all plans and calculations.

C. Drilled Pier Construction:

1. Excavation:

Perform excavations for drilled piers to the required dimensions and lengths including all
miscellaneous grading and excavation necessary to install the drilled pier. Depending on the
subsurface conditions encountered, excavation in weathered rock or removal of boulders may be
required.

Dispose of drilling spoils as directed and in accordance with Section 802 of the Standard
Specifications. Drilling spoils consist of all material excavated including water or slurry removed
from the excavation either by pumping or with augers.

Construct all drilled piers such that the piers are cast against undisturbed soil. If a larger casing
and drilled pier are required as a result of unstable or caving material during drilling, backfill the
excavation before removing the casing to be replaced. No additional payment will be made for
substituting a larger diameter drilled pier in order to construct a drilled pier cast against undisturbed
soil.

Construct drilled piers within the tolerances specified herein. If tolerances are exceeded, provide
additional construction as approved by the Engineer to bring the piers within the tolerances
specified. Construct drilled piers such that the axis at the top of the piers is no more than 3 inches in
any direction from the specified position. Build drilled piers within 1% of the plumb deviation for
the total length of the piers. Construct the finished top of pier elevation between 5 inches to 3 inches
above the finished grade elevation. Form the top of the pier such that the concrete is smooth and
level.

If unstable, caving, or sloughing soils are anticipated or encountered, stabilize drilled pier
excavations with either steel casing or polymer slurry. Steel casing may be either the sectional type
or one continuous corrugated or non-corrugated piece. Ensure all steel casings consist of clean
watertight steel of ample strength to withstand handling and driving stresses and the pressures
imposed by concrete, earth or backfill. Use steel casings with an outside diameter equal to the
specified pier size and a minimum wall thickness of 1/4 inches. Extract all temporary casings during
concrete placement in accordance with this special provision unless the Contractor chooses to leave
the casing in place in accordance with the requirements below.
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Any temporary steel casing that becomes bound or fouled during pier construction and cannot be
practically removed may constitute a defect in the drilled pier. Improve such defective piers to the
satisfaction of the Engineer by removing the concrete and enlarging the drilled pier, providing a
replacement pier or other approved means. All corrective measures including redesign as a result of
defective piers will not be cause for any claims or requests for additional compensation.

Any steel casing left in place will be considered permanent casing. Permanent steel casings are
only allowed for strain poles. When installing permanent casing, do not drill or excavate below the
tip of the permanent casing at any time so that the permanent casing is against undisturbed soil. The
Contractor may excavate a hole smaller than the specified pier size to facilitate permanent casing
installation. Ensure the sides of the excavation do not slough during drilling. Ensure the hole
diameter does not become larger than the inside diameter of the casing. No additional compensation
will be paid for permanent casing.

If polymer slurry is chosen to stabilize the excavation, use one of the following polymers listed
in the table below:

PRODUCT MANUFACTURER

SlurryPro CDP KB Technologies Ltd

3648 FM 1960 West, Suite 107
Houston, TX 77068

(800) 525-5237

Super Mud PDS Company

105 West Sharp Street

El Dorado, AR 71730

(800) 243-7455

Shore Pac GCV CETCO Dirilling Products Group
1500 West Shure Drive
Arlington Heights, IL 60004
(800) 527-9948

Novagel Polymer Geo-Tech Drilling Fluids

220 North Zapata Hwy, Suite 11A
Laredo, TX 78043

(210) 587-4758

Use slurry in accordance with the manufacturer’s guidelines and recommendations unless
approved otherwise by the Engineer. The Contractor should be aware that polymer slurry may not be
appropriate for a given site. Polymer slurry should not be used for excavations in soft or loose soils
as determined by the Engineer.

In wet pour conditions, advise and gain approval from the Engineer as to the planned
construction method intended for the complete installation of the drilled pier before excavating.

2. Reinforcing Steel:

Completely assemble a cage of reinforcing steel consisting of longitudinal and spiral / hoop bars
and place cage in the drilled pier excavation as a unit immediately upon completion of drilling unless
the excavation is entirely cased. If the drilled pier excavation is entirely cased down to the tip,
immediate placement of the reinforcing steel is not required.

Lift the cage so racking and cage distortion does not occur. Keep the cage plumb during concrete
operations and casing extraction. Check the position of the cage before and after placing the
concrete.
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Securely cross-tie the vertical and spiral / hoops reinforcement at each intersection with double
wire. Support or hold down the cage so that the vertical displacement during concrete placement and
casing extraction does not exceed 2 inches.

Do not set the cage on the bottom of the drilled pier excavation. Place plastic bolsters under each
vertical reinforcing bar that are tall enough to raise the rebar cage off the bottom of the drilled pier
excavation a minimum of 3 inches.

In order to ensure a minimum of 3 inches of concrete cover and achieve concentric spacing of
the cage within the pier, tie plastic spacer wheels at five points around the cage perimeter. Use
spacer wheels that provide a minimum of 3 inches "blocking" from the outside face of the spiral /
hoop bars to the outermost surface of the drilled pier. Tie spacer wheels that snap together with wire
and allow them to rotate. Use spacer wheels that span at least two adjacent vertical bars. Start
placing spacer wheels at the bottom of the cage and continue up along its length at maximum 10-foot
intervals. Supply additional peripheral spacer wheels at closer intervals as necessary or as directed
by the Engineer.

No welding of or to reinforcement is permitted. No welding of or to Anchor Bolt is permitted.

3. Concrete:

Begin concrete placement immediately after inserting reinforcing steel into the drilled pier
excavation. If the drilled pier excavation is entirely cased down to the tip, immediately placement of
the concrete is not required. '

a) Concrete Mix

Provide the mix design for drilled pier concrete for approval and, except as modified herein,
meeting the requirements of Section 1000 of the Standard Specifications.

Designate the concrete as NCDOT AA mix or better with a minimum compressive strength of
4500 psi at 28 days. The Contractor may use a high early strength mix. Make certain the
cementitious material content complies with one of the following options:

e Provide a minimum cement content of 640 Ibs/yd’ and a maximum cement content of 800

lbs/yd3; however, if the alkali content of the cement exceeds 0.4%, reduce the cement content
by 20% and replace it with fly ash at the rate of 1.2 1b of fly ash per 1b of cement removed.

e If Type IP blended cement is used, use a minimum of 665 Ibs/yd® Type IP blended cement
and a maximum of 833 lbs/yd3 Type IP blended cement in the mix.

Limit the water-cementitious material ratio to a maximum of 0.45. Air-entrain the concrete mix
in accordance with Section 1000-3 (B) of the Standard Specifications. Produce a workable mix so
that vibrating or prodding is not required to consolidate the concrete. When placing the concrete,
make certain the slump is between 5 and 7 inches for dry placement of concrete or 7 and 9 inches for
wet placement of concrete.

Use Type I or Type II cement or Type IP blended cement and either No. 67 or No. 78M coarse
aggregate in the mix. Use an approved water-reducer, water-reducing retarder, high-range water-
reducer or high-range water-reducing retarder to facilitate placement of the concrete if necessary. Do
not use a stabilizing admixture as a retarder in Drilled Pier Concrete without approval of the
Engineer. Use admixtures that satisfy AASHTO M194 and add admixtures at the concrete plant
when the mixing water is introduced into the concrete. Redosing of admixtures is not permitted.

Place the concrete within 2 hours after introducing the mixing water. Ensure that the concrete
temperature at the time of placement is 90°F or less.
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b) Concrete Placement

Place concrete such that the drilled pier is a monolithic structure. Temporary casing may be
completely removed and concrete placement may be temporarily stopped when the concrete level is
within 45 to 50 inches of the ground elevation to allow for placement of anchor bolts and conduit.
Do not pause concrete placement if unstable caving soils are present at the ground surface. Remove
any water or slurry above the concrete and clean the concrete surface of all scum and sediment to
expose clean, uncontaminated concrete before inserting the anchor bolts and conduit. Resume
concrete pouring within 2 hours.

Do not dewater any drilled pier excavations unless the excavation is entirely cased down to tip.
Do not begin to remove the temporary casing until the level of concrete within the casing is in excess
of 10 feet above the bottom of the casing being removed. Maintain the concrete level at least 10 feet
above the bottom of casing throughout the entire casing extraction operation except when concrete is
near the top of the drilled pier elevation. Maintain a sufficient head of concrete above the bottom of
casing to overcome outside soil and water pressure. As the temporary casing is withdrawn, exercise
care in maintaining an adequate level of concrete within the casing so that fluid trapped behind the
casing is displaced upward and discharged at the ground surface without contaminating or displacing
the drilled pier concrete. Exerting downward pressure, hammering, or vibrating the temporary casing
is permitted to facilitate extraction.

Keep a record of the volume of concrete placed in each drilled pier excavation and make it
available to the Engineer.

After all the pumps have been removed from the excavation, the water inflow rate determines the
concrete placement procedure. If the inflow rate is less than 6 inches per half hour, the concrete
placement is considered dry. If the water inflow rate is greater than 6 inches per half hour, the
concrete placement is considered wet.

e Dry Placement: Before placing concrete, make certain the drilled pier excavation is dry so the
flow of concrete completely around the reinforcing steel can be certified by visual inspection.
Place the concrete by free fall with a central drop method where the concrete is chuted directly
down the center of the excavation. In wet conditions, dewatering of a drill shaft prior to concrete
placement does not change the placement method to a “Dry placement” method without
approval.

e Wet Placement: Maintain a static water or slurry level in the excavation before placing
concrete. Place concrete with a tremie or a pump in accordance with the applicable parts of
Sections 420-6 and 420-8 of the Standard Specifications. Use a tremie tube or pump pipe made
of steel with watertight joints. Passing concrete through a hopper at the tube end or through side
openings as the tremie is retrieved during concrete placement is permitted. Use a discharge
control to prevent concrete contamination when the tremie tube or pump pipe is initially placed
in the excavation. Extend the tremie tube or pump pipe into the concrete a minimum of 5 feet at
all times except when the concrete is initially introduced into the pier excavation. If the tremie
tube or pump pipe pulls out of the concrete for any reason after the initial concrete is placed,
restart concrete placement with a steel capped tremie tube or pump pipe. At no circumstances
may concrete mix free fall through water.

Once the concrete in the excavation reaches the same elevation as the static water level, placing

concrete with the dry method is permitted. Before changing to the dry method of concrete
placement, remove any water or slurry above the concrete and clean the concrete surface of all scum

and sediment to expose clean, uncontaminated concrete.
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Vibration is only permitted, if needed, in the top 10 feet of the drilled pier or as approved by the
Engineer. Remove any contaminated concrete from the top of the drilled pier and wasted concrete
from the area surrounding the drilled pier upon completion.

Permanently mark the top of each foundation with a stamp or embedded plate to identify the
depth of the foundation, size and number of vertical reinforcements and the concrete strength.

4. Concrete Placement Time:

Place concrete within the time frames specified in Table 1000-2 of the Standard Specifications
for Class AA concrete except as noted herein. Do not place concrete so fast as to trap air, water,
fluids, soil or any other deleterious materials in the vicinity of the reinforcing steel and the annular
zone between the rebar cage and the excavation walls. Should a delay occur because of concrete
delivery or other factors, reduce the placement rate to maintain some movement of the concrete. No
more than 45 minutes is allowed between placements.

5. Scheduling and Restrictions:

During the first 16 hours after a drilled pier has achieved its initial concrete set as determined by
the Engineer, do not drill adjacent piers, install adjacent piles, or allow any heavy construction
equipment loads or “excessive” vibrations to occur at any point within a 20 foot radius of the drilled
pier.

The foundation will be considered acceptable for loading when the concrete reaches a minimum
compressive strength of 3000 psi. This provision is intended to allow the structure to be installed on
the foundation in a shorter time frame, and does not constitute full acceptance of the drilled pier. Full
acceptance will be determined when the concrete meets its full strength at 28 days.

In the event that the procedures described herein are performed unsatisfactorily, the Engineer
reserves the right to shut down the construction operations or reject the drilled piers. If the integrity
of a drilled pier is in question, u<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>