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PROJECT SPECIAL PROVISIONS
ROADWAY

CLEARING AND GRUBBING - METHOD II:
(4-10-07) SP2 3(Rev.)

Clearing on this project shall be performed to the limits established by Method II for existing
location sites and by Method III for new location sites and at the Diverging Diamond
Interchange. Refer to 2012 Roadway Standard Drawing Numbers 200.02 and 200.03 for details.

BURNING RESTRICTIONS:
(7-1-95) 200,210,215 SP2 R05

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.

SHOULDER AND FILL SLOPE MATERIAL:
(5-21-02) 235, 560 SP2R45 B

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 2012 Standard Specifications.

Measurement and Payment

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 Borrow 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.
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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 2012 Standard Specifications.

CONSTRUCTION AND REMOVAL OF TEMPORARY (SPECIAL)
SHEET PILE WALL

This work consists of construction and removal of a temporary sheet pile wall, approximately
25 feet tall and 60 feet long, within the limits of the slope stake line between Station 03+00 -L-
and 406+00 -L-. Do not perform any excavation or earth work within these station limits until
the Engineer determines the location of the temporary wall. Install PZ-22 sheet piles or an equal
quality product approved by the Engineer at a location determined by the Engineer to a depth of
approximately 35 feet below the existing ground for a length of approximately 60 feet. The
sheet piles shall be hot rolled and meet ASTM A328 as specified in Section 1084-2 of the
Standard Specifications. Install the sheet piles with an adequate hammer to achieve the required
penetration depth without damaging the piles and with tolerances that meet
Subarticles 450-3(B)(1) and 450-3(B)(2) of the Standard Specifications. The wall shall have
a free board of approximately three feet above the existing ground. Excavate the ground in front
of the sheet pile wall to a depth of 15 feet and to a distance of 50 feet unless otherwise directed
by the Engineer. Make a stable cut slope at the edges of the excavation as directed by the
Engineer. The Engineer will instrument the temporary wall and monitor its behavior for a month
(first instrumentation monitoring period). After the first instrumentation monitoring period is
over, excavate the ground in front of the sheet pile wall to a depth of 20 feet and to a distance of
50 feet unless otherwise directed by the Engineer. The Engineer will instrument the temporary
wall and monitor its behavior for a month (second instrumentation monitoring period). After the
second instrumentation monitoring period is over, excavate the ground in front of the sheet pile
wall to a depth of 25 feet and to a distance of 50 feet unless otherwise directed by the Engineer.
The Engineer will instrument the temporary wall and monitor its behavior for two months (third
and last instrumentation monitoring period). The Contractor shall complete the construction of
the temporary wall between March 1, 2013 and July 31, 2013, and make the site available for the
Engineer’s instrumentation and monitoring. If the Contractor fails to meet this temporary wall
construction schedule, he shall complete the wall construction between March 1,2014 and
May 31, 2014, and make the site available for the Engineer’s instrumentation and monitoring.
The instrumentation will consist of multiple strain gauges, pressure cells, slope inclinometers,
and moisture sensors. Provide the access for the Engineer to install the instruments. The
Engineer will also spray water on the temporary wall area with a water truck to monitor moisture
effects on the wall stability during the third instrumentation monitoring period. Provide
aminimum 50 feet of working space both behind and in front of the wall for the Engineer to
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place the required equipment and material for instrumentation and monitoring. Do not perform
any heavy construction activities such as rock blasting, earth moving, heavy equipment operation
that may generate a significant ground vibration within 100 feet from the temporary wall during
the instrumentation monitoring periods. Remove the temporary sheet pile wall after the third
instrumentation monitoring period is over. The Contractor may proceed with the permanent
roadway grade excavation and other work after the third instrumentation monitoring period is

over.

The temporary sheet pile wall will be measured and paid for at the contract unit price of
“Temporary Sheet Pile Wall” in square feet. The measurement will be made based on the actual
dimensions of the sheet pile wall by multiplying the height by the length of the wall as described
in this provision. Such measurement and payment will be considered as full compensation for all
materials, labor, equipment, and incidentals, including but not limited to, installation and
removal of the temporary sheet pile wall. Excavation and removal of the earth material for the
temporary wall construction will be measured and paid for at the contract unit price of
unclassified excavation. There will be no separate measurement or payment for all other work
covered by this provision.  All other items described in this provision are considered as
incidental to the payment for temporary sheet pile wall or unclassified excavation.

Payment will be made under:

Pay Item Pay Unit
Temporary Sheet Pile Wall Square Feet
CONSTRUCTION AND REMOVAL OF TEMPORARY (SPECIAL)
CUT SLOPE

This work consists of construction and removal of three sections of approximately 20 feet tall
and 100 feet long temporary cut slope within the limits of the permanent roadway grade
excavation between Station 403+00 -L- and 406+00 -L-. The cut slope will range from
0.25:1 (H:V) to 1.5:1 (H:V), but the actual slope angels will be determined by the Engineer. The
Engineer will also determine the actual locations of the temporary cut slope. Do not perform any
excavation or earth work within these station limits until the Engineer determines the locations of
the temporary cut slope. Construct the three sections of the temporary cut slope to have a level
surface of 60 feet in front of the slope as directed by the Engineer. Make a stable cut slope at the
edges of the excavation as directed by the Engineer. The Contractor shall complete the
construction of the temporary cut slope between March 1, 2013 and July 31, 2013, and make the
site available for the Engineer’s instrumentation and monitoring. If the Contractor fails to meet
this temporary slope construction schedule, he shall complete the slope construction between
March 1, 2014 and May 31, 2014, and make the site available for the Engineer’s instrumentation
and monitoring. The Engineer will instrument the temporary cut slope and monitor its behavior
for four (4) months (instrumentation monitoring period). The instrumentation will consist of
multiple slope inclinometers and moisture sensors. Provide the access for the Engineer to install
the instruments. The Engineer will also spray water on the temporary cut slope area with a water
truck to monitor the moisture effects on the slope stability during the instrumentation monitoring
period. Provide a minimum 50 feet of working space both behind and in front of the cut slope
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for the Engineer to place the required equipment and material for instrumentation and
monitoring. Do not perform any heavy construction activities such as rock blasting, earth
moving, heavy equipment operation that may generate a significant ground vibration within
100 feet from the temporary cut slope during the instrumentation monitoring period. The
Contractor may remove the temporary cut slope and proceed with the permanent roadway grade
excavation and other work after the instrumentation monitoring period is over.

Excavation and removal of the earth material for the temporary cut slope will be measured and
paid for at the contract unit price of unclassified excavation. There will be no separate
measurement or payment for all other work covered by this provision. All other items described
in this provision are considered as incidental to the payment for unclassified excavation.

PREPARATION OF SUBGRADE AND BASE:
(1-16-96) 610 SP5 R05

On mainline portions and ramps of this project, prepare the subgrade and base beneath the
pavement structure in accordance with the applicable sections of the 2012 Standard
Specifications except use an automatically controlled fine grading machine using 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.

AUTOMATED MACHINE GUIDANCE
(1-2-11) SPI 5-5

General

This Special Provision contains requirements to be followed if the Contractor elects to use
Global Positioning System (GPS) machine control grading and shall be used in conjunction with
Section 801 of the Standard Specifications. The use of this technology is referenced as
Automated Machine Guidance (AMG).

All equipment using AMG shall be able to generate end results that meet the Standard
Specifications. Perform test sections for each type of work to be completed with AMG to
demonstrate that the system has the capability to achieve acceptable results. If acceptable results
can not be achieved, conform to the requirements for conventional stakeout.

The Contractor shall be responsible for all errors resulting from the use of AMG and shall correct
deficiencies to the satisfaction of the Engineer at no cost to the Department.

Submittals

If the Contractor elects to use AMG, a Digital Terrain Model (DTM) of the design surface and
all intermediate surfaces shall be developed and submitted to the Engineer for review.
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At least 90 days prior to beginning grading operations, the Contractor shall submit to the
Engineer an AMG work plan to include, but not limited to, proposed equipment, control software
manufacturer and version, types of work to be completed using AMG, project site calibration
report, repetitive calibration methods for construction equipment and rover units to be used for
the duration of the project, and local GPS base station to be used for broadcasting differential
correction data to rover units (this may include the NC Network RTK). All surveys must be tied
to existing project control as established by NCDOT.

Inspection

The Engineer will perform quality assurance checks of all work associated with AMG. If it is
determined that work is not being performed in a manner that will assure accurate results, the
Engineer may require corrective action at no cost to the Department.

The Contractor shall provide the Engineer with one GPS rover unit for use during the duration of
the contract. The rover will be loaded with the same model that is used with the AMG and have
the same capability as rover units used by the Contractor. The rover will be kept in the
possession of the Engineer and will be returned to the Contractor upon completion of the
contract. Any maintenance or repairs required for the rover will be the responsibility of the
Contractor. Formal training of at least 8 hours shall be provided to the Engineer by the
Contractor on the use of the proposed AMG system.

Subgrade and Base Controls

If the Contractor elects to use AMG for fine grading and placement of base or other roadway
materials, the GPS shall be supplemented with a laser or robotic total station. Include details of
the proposed system in the AMG work plan. In addition, the following requirements apply for
the use of AMG for subgrade and base construction.

Provide control points at intervals along the project not to exceed 1,000 feet. The horizontal
position of these points shall be determined by static GPS sessions or by traverse connection
from the original base line control points. The elevation of these control points shall be
established using differential leveling from project benchmarks, forming closed loops where
practical. A copy of all new control point information shall be provided to the Engineer prior to
construction activities.

Provide control points and conventional survey grade stakes at 500 foot intervals and at critical
points such as, but not limited to, PCs, PTs, superelevation transition points, and other critical
points as requested by the Engineer.

Provide hubs at the top of the finished subgrade at all hinge points on the cross section at
500 foot intervals. These hubs shall be established using conventional survey methods for use by
the Engineer to check the accuracy of construction.

Measurement and Payment

No direct payment will be made for work required to utilize this provision. All work will be
considered incidental to various grading operations.
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ASPHALT PAVEMENTS - SUPERPAVE:

(6-19-12) 605 SP6 RO1

Revise the 2012 Standard Specifications as follows:

Page 6-3, Article 605-7 APPLICATION RATES AND TEMPERATURES, replace this
article, including Table 601-1, with the following:

Apply tack coat uniformly across the existing surface at target application rates shown in
Table 605-1.

TABLE 605-1
APPLICATION RATES FOR TACK COAT
. Target Rate (gal/sy)
Existing Surface Emlgllsified Afphalt
New Asphalt 0.04 £0.01
Oxidized or Milled Asphalt 0.06 +0.01
Concrete 0.08 £ 0.01

Apply tack coat at a temperature within the ranges shown in Table 605-2. Tack coat shall not be
overheated during storage, transport or at application.

TABLE 605-2
APPLICATION TEMPERATURE FOR TACK COAT
~__Asphalt Material . Temperature Range

Asphalt Binder, Grade PG 64-22 350 - 400°F

Emulsified Asphalt, Grade RS-1H 130 - 160°F

Emulsified Asphalt, Grade CRS-1 { 130 - 160°F
Emulsified Asphalt, Grade CRS-1H ‘ 130 - 160°F
Emulsified Asphalt, Grade HFMS-1 ; 130 - 160°F

Emulsified Asphalt, Grade CRS-2 - 130-160°F

Page 6-18, Article 610-1 DESCRIPTION, lines 40-41, delete the last sentence of the last
paragraph.

Page 6-19, Subarticle 610-3(A) Mix Design-General, line 5, add the following as the first
paragraph:

Warm mix asphalt (WMA) is allowed for use at the Contractor’s option in accordance with the
NCDOT Approved Products List for WMA Technologies available at:
http://www.ncdot.org/doh/operations/materials/pdf/wma.pdf.
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ASPHALT BINDER CONTENT OF ASPHALT PLANT MIXES:
(11-21-00) (Rev. 7-17-12) SP6 R15

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

~ Asphalt Concrete Base Course ‘ Type B25.0__ 4.4%

 Asphalt Concrete Intermediate Course ~ Type119.0__  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 ‘ Type S9.5__ 6.0%
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 2012 Standard Specifications.

ASPHALT PLANT MIXTURES:
(7-1-95) 609 SP6 R20

Place asphalt concrete base course material in trench sections with asphalt pavement spreaders
made for the purpose or with other equipment approved by the Engineer.

PRICE ADJUSTMENT - ASPHALT BINDER FOR PLANT MIX:
(11-21-00) 620 SP6 R25

Price adjustments for asphalt binder for plant mix will be made in accordance with Section 620
of the 2012 Standard Specifications.

The base price index for asphalt binder for plant mix is $614.33 per ton.

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

OPEN THROAT CATCH BASIN TOP SLAB:
Description

Supply and install top slab for open throat catch basin at location shown in the plans and as
directed by the Engineer.

Construction and Materials

Open throat catch basin top slab shall meet all applicable requirements of Section 840 of the
Standard Specifications and drawings 840.04 and 840.05 of the Roadway Standard Drawings.

Measurement and Payment

Open Throat Catch Basin Top Slab will be measured and paid for in units of each for the actual
number that have been completed and accepted.

Pay Item Pay Unit
Open Throat Catch Basin Top Slab Each
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CONVERT EXISTING CATCH BASIN TO TRAFFIC BEARING

JUNCTION BOX WITH MANHOLE COVER:
(1-1-02) (Rev. 7-18-06) 840, 859 SP8 R50

At the proper phase of construction, convert the existing catch basin at locations indicated in the
plans or where directed, to traffic bearing junction box with manhole cover in accordance with
the details in the plans and the applicable requirements of Sections 840 and 859 of the
2012 Standard Specifications.

Convert Existing Catch Basin to Traffic Bearing Junction Box with Manhole Cover will be
measured and paid as each, completed and accepted. Such price and payment is considered full
compensation for all equipment, materials, labor, tools, and incidentals necessary to complete
each conversion satisfactorily.

Payment will be made under:

Pay Item Pay Unit
Convert Existing Catch Basin to Traffic Bearing Each
Junction Box with Manhole Cover

GUARDRAIL ANCHOR UNITS, TYPE 350:
(4-20-04) (Rev. 8-16-11) 862 SP8 R65

Description

Furnish and install guardrail anchor units in accordance with the details in the plans, the
applicable requirements of Section 862 of the 2012 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.

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 Article 106-2 of
the 2012 Standard Specifications.
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(B)  Certified working drawings and assembling instructions from the manufacturer for each
guardrail anchor unit in accordance with Article 105-2 of the 2012 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 Article 1088-3 of the
2012 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 2012 Standard
Specifications.

Payment will be made under:

Pay Item Pay Unit

Guardrail Anchor Units, Type 350 Each

PREFORMED SCOUR HOLE WITH LEVEL SPREADER APRON:

(10-15-02) (Rev. 10-20-09) 410 SP8 R105
Description

Construct and maintain preformed scour holes with spreader aprons at the locations shown on the
plans and in accordance with the details in the plans. Work includes excavation, shaping and
maintaining the hole and apron, furnishing and placing filter fabric, rip rap (class as specified in
the plans) and permanent soil reinforcement matting.

Materials

Item Section
Plain Rip Rap 1042
Filter Fabric 1056

The permanent soil reinforcement matting shall be permanent erosion control reinforcement mat
and shall be constructed of synthetic or a combination of coconut and synthetic 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
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thread to form a permanent three dimensional structure. The mat shall have the following
minimum physical properties:

- Property Test Method Value Unit
Light Penetration ASTM D6567 9%
Thickness ASTM D6525 0.40 in
Mass Per Unit Area ASTM D6566 0.55 Ib/sy

_TensileStrength ~  ASTMD6818 :385Ib/ft
Elongation ( Maximum) ASTM D6818 49 %
Resiliency ASTM D1777 >70 %

UV Stability * ASTM 4355 >80 %

_ Porosity (Permanent Net) o ECTC Guidelines  >85%

Maximum Permissible Shear Stress (Vegetated) Performance Bench >8.0 Ib/ft°
Test

' Maximum Allowable Velocity (Vegetated) Performance Bench >16.0 ft/s
Test

*ASTM D1682 Tensile Strength and % strength retention of material after 1,000 hours of
exposure.

Submit a certification (Type 1, 2, or 3) from the manufacturer showing:

(A)  The chemical and physical properties of the mat used, and
(B)  Conformance of the mat with this specification.

Construction Methods

All areas to be protected with the mat shall be brought to final grade and seeded in accordance
with Section 1660 of the 2012 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

Preformed Scour Holes with Level Spreader Aprons will be measured and paid as the actual
number incorporated into the completed and accepted work. Such price and payment will be full
compensation for all work covered by this provision.

Payment will be made under:

Pay Item Pay Unit
Preformed Scour Hole with Level Spreader Aprons Each
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DETECTABLE WARNINGS FOR PROPOSED CURB RAMPS:
(6-15-10) (Rev. 8-16-11) 848 SP8 R126

Description

Construct detectable warnings consisting of integrated raised truncated domes on proposed
concrete curb ramps in accordance with the 2012 Standard Specifications, plan details, the
requirements of the 28 CFR Part 36 ADA Standards for Accessible Design and this provision.

Materials

Detectable warning for proposed curb ramps shall consist of integrated raised truncated domes.
The description, size and spacing shall conform to Section 848 of the 2012 Standard

Specifications.

Use material for detectable warning systems as shown herein. Material and coating
specifications must be stated in the Manufacturers Type 3 Certification and all Detectable
Warning systems must be on the NCDOT Approved Products List.

Install detectable warnings created from one of the following materials: precast concrete blocks
or bricks, clay paving brick, gray or ductile iron castings, mild steel, stainless steel, and
engineered plastics, rubber or composite tile. Only one material type for detectable warning will
be permitted per project, unless otherwise approved by the Engineer.

(A)  Detectable Warnings shall consist of a base with integrated raised truncated domes, and
when constructed of precast concrete they shall conform to the material requirements of
Article 848-2 of the 2012 Standard Specifications.

(B)  Detectable Warnings shall consist of a base with integrated raised truncated domes, and
may be comprised of other materials including, but not limited, to clay paving brick, gray
iron or ductile iron castings, mild steel, stainless steel, and engineered plastics, rubber or
composite tile, which are cast into the concrete of the curb ramps. The material shall
have an integral color throughout the thickness of the material. The detectable warning
shall include fasteners or anchors for attachment in the concrete and shall be furnished as
a system from the manufacturer.

Prior to installation, the Contractor shall submit to the Engineer assembling instructions
from the manufacturer for each type of system used in accordance with Article 105-2 of
the 2012 Standard Specifications. The system shall be furnished as a kit containing all
consumable materials and consumable tools, required for the application. They shall be
capable of being affixed to or anchored in the concrete curb ramp, including green
concrete (concrete that has set but not appreciably hardened). The system shall be
solvent free and contain no volatile organic compounds (VOC). The static coefficient of
friction shall be 0.8 or greater when measured on top of the truncated domes and when
measured between the domes in accordance with ASTM C1028 (dry and wet). The
system shall be resistant to deterioration due to exposure to sunlight, water, salt or
adverse weather conditions and impervious to degradation by motor fuels, lubricants and
antifreeze.
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(C)  When steel or gray iron or ductile iron casting products are provided, only products that
meet the requirements of Subarticle 106-1(B) of the 2012 Standard Specifications may be
used. Submit to the Engineer a Type 6 Certification, catalog cuts and installation
procedures at least 30 days prior to installation for all.

Construction Methods

(A)  Prior to placing detectable warnings in proposed concrete curb ramps, adjust the existing
subgrade to the proper grade and in accordance with Article 848-3 of the 2012 Standard

Specifications.

(B) Install all detectable warning in proposed concrete curb ramps in accordance with the
manufacturer’s recommendations.

Measurement and Payment

Detectable Warnings installed for construction of proposed curb ramps will not be paid for
separately. Such payment will be included in the price bid for Concrete Curb Ramps.

FOUNDATIONS AND ANCHOR ROD ASSEMBLIES FOR METAL POLES:
(1-17-12) 9,14, 17 SP9 ROS

Description

Foundations for metal poles include foundations for signals, cameras, overhead and dynamic
message signs (DMS) and high mount and low level light standards supported by metal poles or
upright trusses. Foundations consist of footings with pedestals and drilled piers with or without
grade beams or wings. Anchor rod assemblies consist of anchor rods (also called anchor bolts)
with nuts and washers on the exposed ends of rods and nuts and a plate or washers on the other
ends of rods embedded in the foundation.

Construct concrete foundations with the required resistances and dimensions and install anchor
rod assemblies in accordance with the contract and accepted submittals. Construct drilled piers
consisting of cast-in-place reinforced concrete cylindrical sections in excavated holes. Provide
temporary casings or polymer slurry as needed to stabilize drilled pier excavations. Use
a prequalified Drilled Pier Contractor to construct drilled piers for metal poles. Define
“excavation” and “hole” as a drilled pier excavation and “pier” as a drilled pier.

This provision does not apply to materials and anchor rod assemblies for standard foundations
for low level light standards. See Section 1405 of the 2012 Standard Specifications and Standard
Drawing No. 1405.01 of the 2012 Roadway Standard Drawings for materials and anchor rod
assemblies for standard foundations. For construction of standard foundations for low level light
standards, standard foundations are considered footings in this provision.

This provision does not apply to foundations for signal pedestals; see Section 1743 of the
2012 Standard Specifications and Standard Drawing No. 1743.01 of the 2012 Roadway Standard
Drawings.
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Materials

Refer to the 2012 Standard Specifications.

Item Section
Conduit 1091-3
Grout, Nonshrink 1003
Polymer Slurry 411-2(B)
Portland Cement Concrete 1000
Reinforcing Steel 1070
Rollers and Chairs 411-2(C)
Temporary Casings 411-2(A)

Provide Type 3 material certifications in accordance with Article 106-3 of the 2012 Standard
Specifications for conduit, rollers, chairs and anchor rod assemblies. Store steel materials on
blocking at least 12" above the ground and protect it at all times from damage; and when placing
in the work make sure it is free from dirt, dust, loose mill scale, loose rust, paint, oil or other
foreign materials. Load, transport, unload and store foundation and anchor rod assembly
materials so materials are kept clean and free of damage. Damaged or deformed materials will
be rejected.

Use conduit type in accordance with the contract. Use Class A concrete for footings and
pedestals, Class Drilled Pier concrete for drilled piers and Class AA concrete for grade beams
and wings including portions of drilled piers above bottom of wings elevations. Corrugated
temporary casings may be accepted at the discretion of the Engineer. A list of approved polymer
slurry products is available from:
www.ncdot.org/doh/preconstruct/highway/geotech/leftmenu/Polymer.html

Provide anchor rod assemblies in accordance with the contract consisting of the following:
(A)  Straight anchor rods,
(B)  Heavy hex top and leveling nuts and flat washers on exposed ends of rods, and

(C)  Nuts and either flat plates or washers on the other ends of anchor rods embedded in
foundations.

Do not use lock washers. Use steel anchor rods, nuts and washers that meet ASTM F1554 for
Grade 55 rods and Grade A nuts. Use steel plates and washers embedded in concrete with
anominal thickness of at least 1/4". Galvanize anchor rods and exposed nuts and washers in
accordance with Article 1076-4 of the 2012 Standard Specifications. It is not necessary to
galvanize nuts, plates and washers embedded in concrete.

Construction Methods

Install the required size and number of conduits in foundations in accordance with the plans and
accepted submittals. Construct top of piers, footings, pedestals, grade beams and wings flat,
level and within 1" of elevations shown in the plans or approved by the Engineer. Provide an
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Ordinary Surface finish in accordance with Subarticle 825-6(B) of the 2012 Standard
Specifications for portions of foundations exposed above finished grade. Do not remove anchor
bolt templates or pedestal or grade beam forms or erect metal poles or upright trusses onto
foundations until concrete attains a compressive strength of at least 3,000 psi.

(A)

Drilled Piers

Before starting drilled pier construction, hold a predrill meeting to discuss the
installation, monitoring and inspection of the drilled piers. Schedule this meeting after
the Drilled Pier Contractor has mobilized to the site. The Resident or Division Traffic
Engineer, Contractor and Drilled Pier Contractor Superintendent will attend this predrill

meeting.

Do not excavate holes, install piles or allow equipment wheel loads or vibrations
within 20 ft of completed piers until 16 hours after Drilled Pier concrete reaches initial

set.

Check for correct drilled pier alignment and location before beginning drilling. Check
plumbness of holes frequently during drilling.

Construct drilled piers with the minimum required diameters shown in the plans. Install
piers with tip elevations no higher than shown in the plans or approved by the Engineer.

Excavate holes with equipment of the sizes required to construct drilled piers. Depending
on the subsurface conditions encountered, drilling through rock and boulders may be
required. Do not use blasting for drilled pier excavations.

Contain and dispose of drilling spoils and waste concrete as directed and in accordance
with Section 802 of the 2012 Standard Specifications. Drilling spoils consist of all
materials and fluids removed from excavations.

If unstable, caving or sloughing materials are anticipated or encountered, stabilize holes
with temporary casings and/or polymer slurry. Do not use telescoping temporary casings.
If it becomes necessary to replace a temporary casing during drilling, backfill the
excavation, insert a larger casing around the casing to be replaced or stabilize the
excavation with polymer slurry before removing the temporary casing.

If temporary casings become stuck or the Contractor proposes leaving casings in place,
temporary casings should be installed against undisturbed material. Unless otherwise
approved, do not leave temporary casings in place for mast arm poles and cantilever
signs. The Engineer will determine if casings may remain in place. If the Contractor
proposes leaving temporary casings in place, do not begin drilling until a casing
installation method is approved.

Use polymer slurry and additives to stabilize holes in accordance with the slurry
manufacturer’s recommendations. Provide mixing water and equipment suitable for
polymer slurry. Maintain polymer slurry at all times so slurry meets Table 411-3 of the
2012 Standard Specifications except for sand content.
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Define a “sample set” as slurry samples collected from mid-height and within 2 ft of the
bottom of holes. Take sample sets from excavations to test polymer slurry immediately
after filling holes with slurry, at least every 4 hours thereafter and immediately before
placing concrete. Do not place Drilled Pier concrete until both slurry samples from an
excavation meet the required polymer slurry properties. If any slurry test results do not
meet the requirements, the Engineer may suspend drilling until both samples from
a sample set meet the required slurry properties.

Remove soft and loose material from bottom of holes using augers to the satisfaction of
the Engineer. Assemble rebar cages and place cages and Drilled Pier concrete in
accordance with Subarticle 411-4(E) of the 2012 Standard Specifications except for the
following:

(1)  Inspections for tip resistance and bottom cleanliness are not required,

(2)  Temporary casings may remain in place if approved, and

3) Concrete placement may be paused near the top of pier elevations for anchor rod
assembly installation and conduit placement or

(4)  If applicable, concrete placement may be stopped at bottom of grade beam or
wings elevations for grade beam or wing construction.

If wet placement of concrete is anticipated or encountered, do not place Drilled Pier
concrete until a concrete placement procedure is approved. If applicable, temporary
casings and fluids may be removed when concrete placement is paused or stopped in
accordance with the exceptions above provided holes are stable. Remove contaminated
concrete from exposed Drilled Pier concrete after removing casings and fluids. If holes
are unstable, do not remove temporary casings until a procedure for placing anchor rod
assemblies and conduit or constructing grade beams or wings is approved.

Use collars to extend drilled piers above finished grade. Remove collars after Drilled
Pier concrete sets and round top edges of piers.

If drilled piers are questionable, pile integrity testing (PIT) and further investigation may
be required in accordance with Article 411-5 of the 2012 Standard Specifications.
A drilled pier will be considered defective in accordance with Subarticle 411-5(D) of the
2012 Standard Specifications and drilled pier acceptance is based in part on the criteria in
Article 411-6 of the 2012 Standard Specifications except for the top of pier tolerances in
Subarticle 411-6(C) of the 2012 Standard Specifications.

If a drilled pier is under further investigation, do not grout core holes, backfill around the
pier or perform any work on the drilled pier until the Engineer accepts the pier. If the
drilled pier is accepted, dewater and grout core holes and backfill around the pier with
approved material to finished grade. If the Engineer determines a pier is unacceptable,
remediation is required in accordance with Article 411-6 of the 2012 Standard
Specifications. No extension of completion date or time will be allowed for remediation
of unacceptable drilled piers or post repair testing.
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Permanently embed a plate in or mark top of piers with the pier diameter and depth, size
and number of vertical reinforcing bars and the minimum compressive strength of the
concrete mix at 28 days.

Footings, Pedestals, Grade Beams and Wings

Excavate as necessary for footings, grade beams and wings in accordance with the plans,
accepted submittals and Section 410 of the 2012 Standard Specifications. If unstable,
caving or sloughing materials are anticipated or encountered, shore foundation
excavations as needed with an approved method. Notify the Engineer when foundation
excavation is complete. Do not place concrete or reinforcing steel until excavation
dimensions and foundation material are approved.

Construct cast-in-place reinforced concrete footings, pedestals, grade beams and wings
with the dimensions shown in the plans and in accordance with Section 825 of the
2012 Standard Specifications. Use forms to construct portions of pedestals and grade
beams protruding above finished grade. Provide a chamfer with a 3/4" horizontal width
for pedestal and grade beam edges exposed above finished grade. Backfill and fill in
accordance with Article 410-8 of the 2012 Standard Specifications. Proper compaction
around footings and wings is critical for foundations to resist uplift and torsion forces.
Place concrete against undisturbed soil and do not use forms for standard foundations for
low level light standards.

Anchor Rod Assemblies

Size anchor rods for design and the required projection above top of foundations.
Determine required anchor rod projections from nut, washer and base plate thicknesses,
the protrusion of 3 to 5 anchor rod threads above top nuts after tightening and the
distance of one nut thickness between top of foundations and bottom of leveling nuts.

Protect anchor rod threads from damage during storage and installation of anchor rod
assemblies. Before placing anchor rods in foundations, turn nuts onto and off rods past
leveling nut locations. Turn nuts with the effort of one workman using an ordinary
wrench without a cheater bar. Report any thread damage to the Engineer that requires
extra effort to turn nuts.

Arrange anchor rods symmetrically about center of base plate locations as shown in the
plans. Set anchor rod elevations based on required projections above top of foundations.
Securely brace and hold rods in the correct position, orientation and alignment with
a steel template. Do not weld to reinforcing steel, temporary casings or anchor rods.

Install top and leveling (bottom) nuts, washers and the base plate for each anchor rod
assembly in accordance with the following procedure:

(1)  Turn leveling nuts onto anchor rods to a distance of one nut thickness between the
top of foundation and bottom of leveling nuts. Place washers over anchor rods on
top of leveling nuts.

(2)  Determine if nuts are level using a flat rigid template on top of washers.
If necessary, lower leveling nuts to level the template in all directions or
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if applicable, lower nuts to tilt the template so the metal pole or upright truss will
lean as shown in the plans. If leveling nuts and washers are not in full contact
with the template, replace washers with galvanized beveled washers.

Verify the distance between the foundation and leveling nuts is no more than one
nut thickness.

Place base plate with metal pole or upright truss over anchor rods on top of
washers. High mount luminaires may be attached before erecting metal poles but
do not attach cables, mast arms or trusses to metal poles or upright trusses at this
time.

Place washers over anchor rods on top of base plate. Lubricate top nut bearing
surfaces and exposed anchor rod threads above washers with beeswax, paraffin or
other approved lubricants.

Turn top nuts onto anchor rods. If nuts are not in full contact with washers or
washers are not in full contact with the base plate, replace washers with
galvanized beveled washers.

Tighten top nuts to snug-tight with the full effort of one workman using
a 12" wrench. Do not tighten any nut all at once. Turn top nuts in increments.
Follow a star pattern cycling through each nut at least twice.

Repeat (7) for leveling nuts.

Replace washers above and below the base plate with galvanized beveled washers
if the slope of any base plate face exceeds 1:20 (5%), any washer is not in firm
contact with the base plate or any nut is not in firm contact with a washer. If any
washers are replaced, repeat (7) and (8).

With top and leveling nuts snug-tight, mark each top nut on a corner at the
intersection of 2 flats and a corresponding reference mark on the base plate. Mark
top nuts and base plate with ink or paint that is not water-soluble. Use the
turn-of-nut method for pretensioning. Do not pretension any nut all at once. Turn
top nuts in increments for a total of one flat (1/6 revolution). Follow a star pattern
cycling through each nut at least twice.

Ensure nuts, washers and base plate are in firm contact with each other for each
anchor rod. Cables, mast arms and trusses may now be attached to metal poles
and upright trusses.

Between 4 and 14 days after pretensioning top nuts and in the presence of the
Engineer, check nuts with a torque wrench. Use a torque wrench with
a calibration certificate less than a year old and provide a copy of this certificate
to the Engineer. Completely erect mast arm poles and cantilever signs and attach
any hardware before checking top nuts for these structures with a torque wrench.
If less than 600 fi-1b of torque is required to move any top nut, tighten nut to at
least 600 ft-1b.

Do not grout under base plate.

Measurement and Payment

Foundations and anchor rod assemblies for metal poles and upright trusses will be measured and
paid for elsewhere in the contract.
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No payment will be made for temporary casings that remain in drilled pier excavations.
No payment will be made for PIT. No payment will be made for further investigation of
defective piers. Further investigation of piers that are not defective will be paid as extra work in
accordance with Article 104-7 of the 2012 Standard Specifications. No payment will be made
for remediation of unacceptable drilled piers or post repair testing.
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Revise the 2012 Standard Specifications as follows:

(2-21-12) (Rev. 6-19-12)

MATERIALS

Std.
Size #

467M

57
ST
6M
67

78M

14M

AGGREGATE GRADATION - COARSE AGGREGATE

TABLE 1005-1

Percentage of Total by Weight Passing

N- H\H " #q- u\A<<
9-  20-

100 jop 5 015

95- 35-

10 100 - 70

90- | 20-

S| 100 100 55
95-

- 100 >
95-
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A. See Subarticle 1005-4(A).

. See Subarticle 1005-4(B).
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60

25-
45
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55
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100

55-
80

45-
79

100

3/8"

0-5

0-30

0-20
20-
55

75-
100

100

100

80-
100

20-
45

35-
70

85-

55

20-
40

5-
40

0-10

0-10

0-10

100
35-

#8

5-20
10-

40

0-20

#10

25-
45
0-
25

#16

0-8

0-10

0-10

#40

1

30

B
C. For Lightweight Aggregate used in Structural Concrete, see Subarticle 1014-2(E)(6).

#200

Remarks

Asphalt Plant Mix
Asphalt Plant Mix

AST, Sediment Control Stone

AST, Str. Concrete,
Shoulder Drain,

Sediment Control Stone

AST, Concrete Pavement

AST
AST, Str. Concrete,
Asphalt Plant Mix

Asphalt Plant Mix, AST,
Str. Conc, Weep Hole Drains
Asphait Plant Mix,
AST, Weep Hole Drains,

Str. Concrete

AST

- Aggregate Base .Oocaﬂ
Aggregate Stabilization

Maintenance Stabilization

AST
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Page 10-162, Subarticle 1081-1(A) Classifications, lines 4-7, delete the second and third
sentences of the description for Type 3A.

Page 10-162, Subarticle 1081-1(B) Requirements, lines 26-30, replace the second paragraph
with the following:

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

List the properties of the adhesive on the container and include density, minimum and maximum
temperature application, setting time, shelf life, pot life, shear strength and compressive strength.

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

Page 10-204, Subarticle 1092-2(A) Performance and Test Requirements, replace
Table 1092-3 Minimum Coefficient of Retroreflection for NC Grade A with the following:

TABLE 1092-3
MINIMUM COEFFICIENT OF RETROREFLECTION FOR NC GRADE A
(Candelas Per Lux Per Square Meter)

Observation Eﬂ;ﬂ ce % 5 § B &  Fluorescent  Fluorescent
] ot ~

Angle, degrees degrees 2 2 O & @ Yellow Green Yellow
0.2 -4.0 525 395 52 95 30 420 315
0.2 30.0 215 162 22 43 10 170 130
05 40 310 230 31 56 18 245 185
0.5 30.0 135 100 14 27 6 110 81
1.0 -4.0 120 60 8 16 3.6 64 48
1.0 30.0 45 34 45 9 2 36 27

HIGH STRENGTH CONCRETE FOR DRIVEWAYS:

(1121-00) (Rev. 1-17-12) 848 SP10 R02

Use high early strength concrete for all driveways shown in the plans and as directed by the
Engineer. Provide high early strength concrete that meets the requirements of Article 1000-5 of
the 2012 Standard Specifications.

Measurement and payment will be in accordance with Section 848 of the 2012 Standard
Specifications.
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SELECT MATERIAL, CLASS III, TYPE 3:
(1-17-12) 1016, 1044 SP10 RO5

Revise the 2012 Standard Specifications as follows:
Page 10-39, Article 1016-3, CLASS III, add the following after line 14:

Type 3 Select Material

Type 3 select material is a natural or manufactured fine aggregate material meeting the following
gradation requirements and as described in Sections 1005 and 1006:

Percentage of Total by Weight Passing
3/8" | #4 #8 #16 | #30 | #50 | #100 | #200

100 | 95-100 | 65-100 | 35-95 | 15-75 | 5-35 | 0-25 | 0-8

Page 10-39, Article 1016-3, CLASS III, line 15, replace “either type” with “Type 1, Type 2 or
Type 3”.

Page 10-62, Article 1044-1, line 36, delete the sentence and replace with the following:
Subdrain fine aggregate shall meet Class III select material, Type 1 or Type 3.

Page 10-63, Article 1044-2, line 2, delete the sentence and replace with the following:
Subdrain coarse aggregate shall meet Class V select material.

PERMANENT SEEDING AND MULCHING:
(7-1-95) 1660 SP16 R02

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 in the 2012 Standard Specifications and within the following
percentages of elapsed contract times, an additional payment will be made to the Contractor as
an incentivé 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 Elapsed Contract Time Percentage Additive

0% - 30% 30%
30.01% - 50% 15%
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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.



