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PROJECT SPECIAL PROVISIONS
ROADWAY

CLEARING AND GRUBBING — METHOD II AND III:
(9-17-02) (Rev 3-18-08) M2 RO1

Perform clearing on this project to the limits established by Method “II” on Fort Bragg roads
and Method “III” on state maintained roads shown on Standard No. 200.02 and 200.03 of the
2006 Metric Roadway Standard Drawings.

Revise the 2006 Metric Standard Specifications as follows:
Page 2-2, Article 200-3, Clearing, add the following as the 6th paragraph:

At bridge sites, clear the entire width of the right of way beginning at a station 1 m back

of the beginning extremity of the structure and ending at a station 1 m beyond the ending
extremity of the structure.

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

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.

BUILDING AND UNDERGROUND STORAGE TANK REMOVAL:
(1-1-02) (Rev.5-17-11) M2RISD

Building Removal

Remove the buildings and appurtenances listed below in accordance with Section 215 of the
2006 Metric Standard Specifications and the following:

Prior to removal of any building, comply with the notification requirements of Title 40 Code of
Federal Regulations, Part 61, Subpart M, which are applicable to asbestos. Give notification to
the North Carolina Department of Health and Human Services, Division of Public Health
Epidemiology Branch and/or the appropriate county agency when the county performs
enforcement of the Federal Regulation. Submit a copy of the notification to the Engineer prior to
the building removal.

The Department has performed asbestos assessments and abatement for building items identified
below. Copies of this report may be obtained through the Division Right-of-Way Agent. When
asbestos is discovered after the opening of bids for the project, the Engineer may have the
abatement performed by others or the cost of asbestos removal and disposal will be paid in
accordance with Article 104-7 of the 2006 Metric Standard Specifications. When directed to
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perform removal and disposal of asbestos, do so in accordance with the requirements of Title 40
Code of Federal Regulations, comply with all Federal, State and local regulations when
performing building removal and/or asbestos removal and disposal. Any fines resulting from
violations of any regulation are the sole responsibility of the Contractor and the Contractor
agrees to indemnify and hold harmless the Department against any assessment of such fines.
When a building has had or will have asbestos removed and the Contractor elects to remove the

building such that it becomes a public area, the Contractor is responsible for any additional costs
incurred including final air monitoring.

Underground Storage Tank Removal

Known Underground Storage Tanks (UST’s) will be removed by the Department prior to the
opening of bids. When UST’s are discovered after the opening of bids for the project, the
Engineer may have the work performed by others or the cost of assessment, closure, and/or

removal will be paid for in accordance with Article 104-7 of the 2006 Metric Standard
Specifications.

When directed to remove UST’S, prior to their removal, comply with the notification
requirements of the Title 40 Code of Federal Regulations, Part 280.71(a). Give notification to
the appropriate regional office of the North Carolina Department of Environment and Natural
Resources, Division of Waste Management, UST Section. Submit a copy of the notification to
the Engineer prior to the removal of the underground storage tank.

Permanently close UST systems by removal and disposal in compliance with the regulations set
forth in Title 40, Code of Federal Regulations, Part 280.71 and North Carolina Administrative
Code (NCAC) Title 15A, Chapter 2, Subchapter 2N and any applicable local regulations. Assess
Underground Storage Tank sites at closure for the presence of contamination as required in
NCAC Title 15A, Chapter 2, Subchapter 2N, Section .0803 and as directed by the appropriate
Regional Office of the Division of Waste Management. Remove and dispose of UST systems
and contents in a safe manner in conformance with requirements of American Petroleum
Institute Bulletin 1604, Removal and Disposal of Used Underground Petroleum Storage Tanks,
Chapters 3 through 6. (Note: As an exception to these requirements, the filling of the tank with
water as a means of expelling vapors from the tank as described in Section 4.2.6.1 of American
Petroleum Institute Bulletin 1604, will not be allowed. Comply with all Federal, State and local
regulations when performing UST removal and contaminated material disposal. Any fines
resulting from violations of any regulation are the sole responsibility of the Contractor and the

Contractor agrees to indemnify and hold harmless the Department against any assessment of
such fines.

Disposal of any contaminated material associated with underground storage tanks will be made
as provided in Article 107-26 of the 2006 Metric Standard Specifications.

Building Removal

Parcel #003, Right of Survey Station 12425, Line -RP1C-

Storage Shed
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Building Removal

Parcel #003, Right of Survey Station 12+35, Line -RPC1C

Wood Deck (Partially outside of PUE and/or construction line)

Building Removal

Parcel #004, Right of Survey Station 12+80, Line -RP1C-

Swimming Pool

Building Removal

Parcel #005, Right of Survey Station 13+05, Line -RP1C-

Metal Canopy

Building Removal

Parcel #005, Right of Survey Station 13+10, Line -RP1C-

Storage Shed

Building Removal

Parcel #005, Right of Survey Station 13+15, Line -RP1C-

Detached Frame Garage

Building Removal

Parcel #022, Right of Survey Station 13+55, Line -RP1C-

Screened in Porch — Partially outside of PUE and/or construction line

Building Removal

Parcel #022, Right of Survey Station 13+75, Line -RP1C-

Storage Shed

When the description of the work for an item requires a portion of the building to be cut off, that
portion of the buildings and appurtenances located within the right of way and/or construction
area shall be cut off by the Contractor and disposed of by him. The Engineer will denote on the
building, the line where the building is to be cut off. The Contractor will be required to cut the
building off on a neat line along the construction line or right of way boundary designated by the
Engineer. The Contractor will not be required to do any repairing to that portion of the building
located outside the right of way or construction area or to shore it up in any respect. All of the
Contractor’s work shall be confined to the right of way and construction area designated by the
Engineer. This paragraph pertains to Building Removal No.’s 2 and 7.
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AUTOMATED MACHINE GUIDANCE: 1-02-11

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 for Roads and Structures. 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.

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 1t 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.
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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.

1. Provide control points at intervals along the project not to exceed 1000 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.

2. Provide control points and conventional survey grade stakes at 500’ 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.

3. 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.

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

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.
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TEMPORARY DETOURS:
(7-1-95) (Rev 4-15-08) M2 R30 A

Construct temporary detours required on this project in accordance with the typical sections 1n
the plans or as directed.

After the detours have served their purpose, remove the portions deemed unsuitable for use as a
permanent part of the project as directed by the Engineer. Salvage and stockpile the aggregate
base course removed from the detours at locations within the right of way, as directed by the
Engineer, for removal by State Forces. Place pavement and earth material removed from the
detour in embankments or dispose of in waste areas furnished by the Contractor.

Aggregate base course and earth material that is removed will be measured and will be paid for
at the contract unit price per cubic yard for Unclassified Excavation. Pavement that is removed
will be measured and will be paid for at the contract unit price per square yard for Removal of
Existing Pavement. Pipe culverts removed from the detours remain the property of the
Contractor. Pipe culverts that are removed will be measured and will be paid for at the contract
unit price per linear foot for Pipe Removal. Payment for the construction of the detours will be
made at the contract unit prices for the various items involved.

Such prices and payments will be full compensation for constructing the detours and for the
work of removing, salvaging, and stockpiling aggregate base course; removing pipe culverts; and
for placing earth material and pavement in embankments or disposing of earth material and
pavement in waste areas.

AGGREGATE SUBGRADE:
{9-18-07) (Rev 3-16-10) M2 R35

Description

Construct aggregate subgrades in accordance with the contract or as directed by the Engineer.
Undercut as needed in cut areas. Install fabric for soil stabilization and place Class IV Subgrade
Stabilization at locations shown on the plans.

Materials

Refer to Division 10 of the Metric Standard Specifications.

Item Section
Select Material, Class IV 1016
Fabric for Soil Stabilization, Type 4 1056

Use Class IV Select Material for Class IV Subgrade Stabilization. If Class IV Subgrade
Stabilization does not meet the requirements of Article 1010-2 of the Metric Standard
Specifications, the Engineer may consider the material reasonably acceptable in accordance with
Article 105-3 of the Metric Standard Specifications.
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Construction Methods

When shallow undercut is required to construct aggregate subgrades, undercut 150 mm to
600 mm as shown on the plans or as directed by the Engineer. Perform undercut excavation 1n
accordance with Section 225 of the Metric Standard Specifications. Install fabric for soil
stabilization in accordance with Article 270-3 of the Metric Standard Specifications. Place Class
IV Subgrade Stabilization (standard size no. ABC) by end dumping ABC on the fabric. Do not
operate heavy equipment on the fabric until it is covered with Class IV Subgrade Stabilization.
Compact ABC to 92% of AASHTO T180 as modified by the Department or to the highest
density that can be reasonably obtained.

Maintain Class IV Subgrade Stabilization in an acceptable condition and minimize the use of
heavy equipment on ABC in order to avoid damaging aggregate subgrades. Provide and

maintain drainage ditches and drains as required to prevent entrapping water in aggregate
subgrades.

Measurement and Payment

Shallow Undercut will be measured and paid for in cubic meters. Shallow undercut will be
measured in accordance with Article 225-7 of the Metric Standard Specifications. The contract
unit price for Shallow Undercut will be full compensation for excavating, hauling and disposing
of materials to construct aggregate subgrades.

Class IV Subgrade Stabilization will be measured and paid for in metric tons. Class IV Subgrade
Stabilization will be measured by weighing material in trucks in accordance with Article 106-7
of the Metric Standard Specifications. The contract unit price for Class IV Subgrade
Stabilization will be full compensation for furnishing, hauling, handling, placing, compacting
and maintaining ABC.

Fabric for Soil Stabilization will be measured and paid for in accordance with Article 270-4 of
the Metric Standard Specifications.

Payment will be made under:

Pay Item Pay Unit

Shallow Undercut Cubic Meter

Class IV Subgrade Stabilization Metric Ton

FALSE SUMPS:

(7-1-95) M2 R40

Construct false sumps in accordance with the details in the plans and at locations shown 1n the
plans or at other locations as directed by the Engineer.

Payment for the work of construction of the false sumps will be made at the contract unit price
per cubic meter for Unclassified Excavation or Borrow Excavation depending on the source of
material, or included in Grading-Lump Sum.
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HIGH STRENGTH FABRIC FOR EMBANKMENT STABILIZATION: (SPECIAL)

Description

This work consists of furnishing and installing synthetic fabric for embankment stabilization in
accordance with this provision or as directed by the Engineer. The work shall include
maintaining the fabric in the required configuration until completion and acceptance of overlying

work items. The fabric shall be placed at the locations shown in the plans or as directed by the
Engineer.

Material
(1) Fabric

The embankment stabilization fabric shall be made of high-tenacity polyester in the machine
direction with a plain or straight-warp weave pattern and polyester or polypropylene in the cross
machine direction or approved equal. The fabric shall be composed of strong rot-proof synthetic
fibers formed into a fabric of the woven type. The fabric shall be free of any treatment or
coating which might significantly alter its physical properties after installation. The fabric shall
contain stabilizers and/or inhibitors to make the filaments resistant to deterioration resulting from
ultraviolet or heat exposure. The fabric shall be a pervious sheet of synthetic fibers oriented into
a stable network so that the fibers retain their relative positions with respect to each other. The
edges of the fabric shall be finished to prevent the outer yarn from pulling away from the fabric.
The fabric shall be free of defects or flaws which significantly affect its physical and/or filtering
properties. No seams are permitted perpendicular to the machine direction. Lamination of fabric
sheets to produce the physical requirements of a fabric layer will not be accepted.

During all periods of shipment and storage, the fabric shall be wrapped in a heavy duty
protective covering to protect the fabric from direct sunlight ultraviolet rays, mud, dust, dirt, and
debris. The fabric shall not be exposed to temperatures greater than 60°C. After the protective
wrapping has been removed, the fabric shall not be left uncovered under any circumstances for
longer than one (1) week.

The fabric shall meet the following physical requirements:

All values represent minimum average roll values (any roll in a lot should meet or exceed the
minimum values in this table).

Fabric Property Test Method Requirements
AOS, US STD ASTM D-4751 20-70

Sieve

Tensile Strength ASTM D-4595 Machine Direction

at 5% Strain (Wide Strip Test) 210 kN/m
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Fabric Property Test Method Requirements

Ultimate ASTM D-4595 Machine Direction
Tensile Strength (Wide Strip Test) 600 kN/m

Ultimate ASTM D-4595 Cross-Machine Direction
Tensile Strength (Wide Strip Test) 100 kN/m

The Contractor shall furnish certified test reports by an approved independent testing laboratory
with each shipment of material attesting that the fabric meets the requirements of this provision;
however, the material shall be subject to inspection, test, or rejection by the Engineer at any time.

(1) Select Material, Class I11

Select material used above the fabric layer as shown on the plans must meet the requirements of
Select Material, Class III as outlined in Section 1016 of the Standard Specifications.

Construction Methods

The embankment stabilization fabric shall be placed at locations shown in the plans or as

directed by the Engineer. The locations should be cleared and free of obstructions, debris and
pockets.

At the time of installation, the fabric shall be rejected if it has defects, rips, holes, flaws,
deterioration or damage incurred during manufacture, transportation, or storage.

The embankment stabilization fabric shall be placed with the machine directions as shown on the
plans or as directed by the engineer. Fabric shall be laid smooth and free from tension, stress
fold, wrinkles or creases. No seams will be allowed perpendicular to the machine direction. No
equipment will be allowed to operate on the fabric until the fabric layer is covered with 1.0 meter
of Select Material, Class III or as directed by the Engineer. All fabric which is damaged as a
result of installation will be required to be replaced or repaired at the discretion of the Engineer

with no additional cost to the Department. Compaction equipment shall be such that it will not
harm the fabric.

A 1.0 meter compacted thickness lift of Select Material, Class III shall be placed over each fabric

layer. End dumping fill directly on the fabric is not permitted. Place the entire 1.0 meter lift in
one operation.

Any fabric which is damaged as a result of installation or which is left uncovered for longer than
one week after placement shall be replaced at no additional cost to the Department.

Measurement and Payment

“Fabric for Embankment Stabilization” will be measured and paid for at the contract unit price
per square meter. The quantity to be paid for will be the actual number of square meters of
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fabric measured along the surface of the ground which has been incorporated into the completed
and accepted work placed. No separate measurement or payment will be made for overlapping
fabric. This work includes but is not limited to furnishing, hauling, placing, and all incidentals
necessary to complete the work.

“Select Material, Class III” will be measured and paid for at the contract unit price per cubic
meter. The quantity of “Select Material, Class III” will be measured by in place measurement in
accordance with Article 230-5 of the Standard Specifications. This work includes but is not

limited to furnishing, hauling, placing, compaction, and all incidentals necessary to complete the
work.

Pay Item: Fabric for Embankment Stabilization.............cccceueunenee. Square Meter
Select Material, Class IIL.........cccccceverrevennrenerenerenrennennen Cubic Meter

GEOGRID REINFORCED SOIL SLOPE

1. DESCRIPTION

This work consists of furnishing and installing geogrid reinforcement for stabilizing the
steepened embankment slope in accordance with these provisions and the plans and as directed
by the Engineer. Geogrid reinforcement shall be installed at locations as shown on the plans.
Permanent turf reinforment matting will be required on the face of the reinforced slope.
A preconstruction conference shall be scheduled with representatives of the Contractor, Resident
Engineer, Roadside Environment Unit, and Geotechnical Engineering Unit to discuss
construction details and quality control measures.

2. MATERIALS

2.1 Geogrid

The geogrid shall be biaxial geogrid composed of polypropylene, high density polyethylene or
polyester. The biaxial geogrid shall be a regular network of integrally connected elements with
aperture geometry sufficient to permit significant mechanical interlock with the surrounding soil.
The geogrid shall have high flexural rigidity and high tensile modulus in relation to the soil being
reinforced and shall also have a high continuity of tensile strength through all of its elements.
The geogrid shall be dimensionally stable and able to retain its geometry under construction
stresses. The material shall have high resistance to ultraviolet degradation and to all forms of
chemical and biological degradation encountered in the soil being reinforced.

The Contractor shall furnish a Type 1 Certified Mill Test Report for the geogrid in accordance
with Section 106-3 of the NCDOT Standard Specifications; however, the material shall be
subject to inspection, test, or rejection by the Engineer at any time.
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2.1.1 Ultimate Tensile Strength (TyLT)

Ultimate tensile strength shall be determined in accordance with ASTM D 6637 Standard Test

Method for Determining Tensile Properties of Geogrids by the Single or Multi-Rib Tensile
Method.

The geogrid shall provide a minimum cross machine (i.e., cross roll direction) tensile strength of
19 kN/m at five (5) percent strain and a minimum ultimate tensile strength of 28 kN/m
determined in accordance with ASTM D 6637.

2.2 Permanent Turf Reinforcement Matting

The product shall be a permanent erosion control reinforcement mat and shall be constructed of
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 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 15 %
Thickness ASTM D6525 12.7 mm
Mass Per Unit Area ASTM D6566 0.339 kg/sq.m
Tensile Strength ASTM D6818 5.6 kN/m
Elongation (Maximum) ASTM D6818 49 %
Resiliency ASTM D6524 >70 %
UV Stability * ASTM D4355 >80 %
Porosity (Permanent Net) Calculated >85 %
Minimum Filament Measured 0.76 mm
Maximum Permissible Shear Performance Test >380.0 Pa
Stress (Vegetated)

Maximum Allowable Velocity Performance Test  >4.8 m/s

*ASTM D1682 Tensile Strength and % strength retention of material after 1000 hours of
exposure.

Submit a certification from the manufacturer showing:

(A) the chemical and physical properties of the mat used, and
(B) conformance of the mat with this specification.
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2.2.1 Anchors

Stakes, reinforcement bars, or staples shall be used as anchors.

Wooden Stakes:

Provide hardwood stakes 300 mm to 600 mm long with a 50 mm x 50 mm nominal
square cross section. One end of the stake must be sharpened or beveled to facilitate
driving through the turf reinforcement mat and down into the underlying soil. The other
end of the stake needs to have a 25 mm to 50 mm long head at the top with a 25 mm to
50 mm notch following to catch and secure the coir fiber mat.

Steel Reinforcement Bars:

Provide uncoated #10 steel reinforcement bars 600 mm nominal length. The bars shall
have a 100 mm diameter bend at one end with a 100 mm straight section at the tip to
catch and secure the coir fiber mat.

Staples:

Provide staples made of 3 mm diameter new steel wire formed into a u shape not less
than 300 mm in length with a throat of 25 mm in width.

3. CONSTRUCTION

During all periods of shipment and storage, the geogrid shall be protected from temperatures
greater than 140° F, direct sunlight, mud, wet cement, epoxy, or other materials which may alter
its physical properties. At the time of installation, the geogrid shall be rejected if it has defects,
tears, punctures, flaws, deterioration or damage incurred during manufacturing, transportation or

storage. Any geogrid damaged during storage or installation shall be replaced by the Contractor
at no additional cost to the Department.

The proper geogrid shall be placed and pulled tight at the proper location and orientation as
shown on the plans and as directed by the Engineer. Correct orientation (machine direction) of
the geogrid shall be verified by the Contractor. The geogrid shall be secured in-place to prevent
movement during fill operations. The geogrid shall be secured with staples, pins, sandbags, or
fill, or as directed by the Engineer.

The first layer of the geogrid shall be placed on the existing ground surface with machine
direction (roll direction) parallel to the slope face. Subsequent layers of geogrid shall be placed
horizontally as shown on the plans and as directed by the Engineer. Spacing between geogrid
layers is as shown on the plan elevation view. Vertical spacing between geogrid layers shall be
no more than 400 millimeters. Tolerance in spacing of geogrid layers shall be within 60
millimeters at any place unless otherwise noted in the plans.
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The geogrid shall be placed in continuous strips in the direction specified in the plans. No
overlaps or connections shall be permitted in the geogrid layers in the direction parallel to the
slope face (see details 1n the plan). Joints or overlaps in the perpendicular to the slope face shall
be joined by either a secure mechanical connection or a minimum of 300 millimeters of overlap.

Mechanical connections shall use a polymer bar, sewing with Kevlar thread, or other methods
approved by the Engineer.

Common borrow material meeting the requirements of Section 1018 of the Standard
Specifications 1s used on top of each geogrid layer to the limits shown on the plans. Placement
and compaction of fill shall conform to all applicable requirements of the NCDOT Standard
Specifications. The fill shall be placed, spread, and compacted in a manner that prevents the
development of wrinkles or movement of the geogrid. No equipment shall be allowed to operate
directly on the geogrid. A minimum fill thickness of six inches 1s required prior to operation of
any equipment or vehicle over the geogrd. Turning of vehicles shall be kept to a minimum, and
sudden braking and sharp turning shall be avoided. Damaged geognids shall be replaced at no
cost to the Department.

4. FACE OF SLOPE

Each layer of geogrid must be exposed on the face of the slope before placing permanent turf
reinforcement matting. Overbuilding of the slope face is acceptable, but excavation to expose
the geogrid is required without damaging the geogrid to place permanent turf reinforcement
matting. Permanent turf reinforcement matting must be anchored on a 1200 mm by 1200 mm
square spacing.

Matting shall be nstalled 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 1n direct contact with the soil surface. Areas where the mat is to be placed will
not need to be mulched.

5. MEASUREMENT AND PAYMENT

Geogrid Reinforcement to be measured and paid for will be the total number of square meters of
geogrid correctly placed in the completed embankment as shown on the plans or as directed by
the Engineer. No measurement will be made of geogrid reinforcement 1nstalled lengths longer
than that shown on the plans. No separate measurement will be made of overlapping geogrid for
payment purposes.

The quantity of geogrid, measured as provided above, will be paid for at the contract unit price
per square meter for “Geogrid Reinforcement”, respectively. Such prices and payments will be
full compensation for all the work required by this provision including but not limited to:
furmshing all materials, labor, equipment, and tools; placing and 1nstalling geogrids; hauling,
placing and compacting fill; and all incidentals necessary to complete the work.
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Permanent Turf 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 Turf Reinforcement Mat
is installed and accepted. Overlaps will not be included in the measurement, and will be
considered as incidental to the work. Furnishing and installing turf reinforcement matting
anchors is incidental to the cost of the matting. Such payment shall be full compensation for
furnishing and installing the mat, including overlaps, and for all required maintenance.

Pay Items:
Geogrid Remnforcement ............cccveevevniicnnncnicnncncnnennicnensesennenes Square Meter
Permanent Turf Reinforcement Mat..........cccoceveveeenenenenenseneneennnnne Square Meter
SHOULDER AND FILL SLOPE MATERIAL:
(521-02) M2 R45C

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.

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
mcidental 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 umt 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
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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.

CHIPPED WASTE TIRES IN EMBANKMENTS:
(4-19-05) (Rev 4-15-08) SPI (Metric)

Description

Place chipped waste tires within the embankment to be constructed in accordance with the details
on the plans and this special provision.

Material

The material shall be chipped waste tires. Ninety percent by volume of the chipped waste tires
shall be 75 mm or less in size, measured in any direction, and 90% of the chipped waste tires, by
volume, shall not have exposed wire extending more than 25 mm beyond any surface of the chip.
The presence of loose wires shall be minimized by the Contractor to the extent deemed practical
by the Engineer. The tire chips shall be free of any contaminates such as oil, grease, etc. that
could leach into the ground water. The material that accumulates around shredding machinery
and associated conveyor belts (fine steel cord wire, soil, etc.) should not be mixed with the
shreds. All tire material shall be processed from scrap tires taken from within North Carolina.

The Contractor shall be responsible for securing all necessary permits, which may be required
for the transport and storage of chipped tire material, from the North Carolina Department of
Environment and Natural Resources, Division of Waste Management.

Construction Methods

Place chipped tires in the core of the embankment section. Chipped tires shall not be placed
within 1.2 m of the outside limits of embankments, or subgrade, or below the elevation noted on

the cross sections. See cross sections for the areas designated for chipped tire placement and
typical sections for the "Chipped Tire Material Detail."

Embankments shall be constructed by placing alternate layers of mixed and blended chipped
tires and embankment soil with layers of pure embankment soil. The mixing and blending shall
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be sufficient to minimize voids. Depth of non-compacted layers shall be as directed by the
Engineer, but not more than 305 mm. The blended layer shall consist of between 30% and 60%
by volume of chipped tires. An average of 40% shall be a goal.

The compaction shall be to the satisfaction of the Engineer. As a minimum, mixed and blended
tire lifts shall be compacted by making four to five passes over the entire surface with
a bulldozer with a minimum contact pressure of 4,922 kg/m2 and a minimum operating weight
of 9,072 kg or other equivalent compaction equipment. The earth layers are to be compacted in
accordance with Article 235-4, Paragraph C, of the Standard Specifications.

Measurement and Payment

The quantity of chipped tires to be paid for will be the actual number of cubic yards (cubic
meters) of approved material, measured in trucks, which has been delivered and incorporated
into the completed and accepted work. Each truck will be measured by the Engineer and shall
bear a legible identification mark indicating its capacity. Each truck shall be loaded to at least 1ts
measured capacity at the time it arrives at the point of delivery. No reduction will be made for
voids when making truck measurements.

The quantity of chipped tire material measured and provided above will be paid for at the
contract unit price per cubic meter for "Chipped Tire Material."

Payment for the chipped tires for embankment shall be full compensation for furnishing, placing,
manipulating the soil and chipped tires to minimize voids, and compacting the material.

Payment will be made under:

Pay Item Pay Unit
Chipped Tire Material Cubic Meter
SELECT GRANULAR MATERIAL: (10-19-10)

Revise the 2006 Metric Standard Specifications as follows:

Page 2-23, Delete Section 265 SELECT GRANULAR MATERIAL and replace it with the
following:

SECTION 265
SELECT GRANULAR MATERIAL

265-1 Description

Furnish and place select granular material in accordance with the contract or as directed by the
Engineer.
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265-2 Materials

Refer to Division 10 of the 2006 Metric Standard Specifications.

Item Section
Select Material, Class 111 1016

265-3 Construction Methods

Use select granular material over fabric for soil stabilization and for backfill in water.
Place select granular material to 1 meter above fabric and water level.

265-4 Measurement and Payment

Select Granular Material, Class III will be measured and paid for in cubic meters. When
Undercut Excavation is in accordance with Section 226 (Comprehensive Grading) of the
Standard Specifications and the Engineer requires undercut to be backfilled with select granular
material, the second sentence of the sixth paragraph of Article 226-3 will not apply, as payment
for the backfill will be made as specified in this provision.

Select granular material will be measured by in place measurement in accordance with Article
230-5 of the 2006 Metric Standard Specifications or by weighing material in trucks in
accordance with Article 106-7 of the 2006 Metric Standard Specifications as determined by the
Engineer. When select granular material is weighed in trucks, a unit weight of 21.2 kN/m’ will
be used to convert the weight of select granular material to cubic meters. At the Engineer’s
discretion, truck measurement in accordance with Article 230-5 of the 2006 Metric Standard
Specifications may be used in lieu of weighing material in trucks.

The contract unit price for Select Granular Material, Class III as described above will be full
compensation for furnishing, hauling, handling, placing, compacting and maintaining select
granular material.

Payment will be made under:

Pay Item Pay Unit
Select Granular Material, Class III Cubic Meter

ROCK PLATING:
(7-21-09) (Rev 10-19-10) M2 R85
Description

Construct rock plating in accordance with the contract. Rock plating is required to stabilize
slopes at locations shown on the plans.
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Materials

Refer to Division 10 of the 2006 Metric Standard Specifications:

Item Section
Select Material 1016
Plain Riprap 1042
Subsurface Drainage Materials 1044
Filter Fabric for Rock Plating, Type 2 1056

Use Class IV Select Material (standard size no. ABC) over riprap and Class V Select Material
(standard size no. 78M) for subdrain coarse aggregate. Use Class 1, 2 or B Riprap unless
required otherwise on the plans. Provide polyvinyl chloride (PVC) plastic subdrain pipes,
fittings and outlet pipes for subsurface drainage materials.

Construction Methods

Construct embankments in accordance with the contract. Compact fill slopes to the satisfaction
of the Engineer using tracked equipment or other approved methods. Undercut as necessary to
install rock plating on cut slope faces or embed rock plating below the ground line.

Unroll fabrics down slopes, i.e., perpendicular to the roadway centerline. Bury filter fabrics at or
near top of slopes and embed fabrics at toe of slopes as shown on the plans. Filter fabrics should
be continuous down slopes. However, if fabric roll length is too short, overlap ends of fabric
rolls at least 1.5 m with the upper fabric over the lower as shown on the plans. Filter fabrics may

be discontinuous down slopes in the direction perpendicular to the roadway centerline only once
per roll width.

Overlap adjacent filter fabrics along slopes at least 450 mm as shown on the plans. Use wire
staples as needed to hold fabrics in place until covered. Do not displace or damage filter fabrics
while placing riprap. When shown on the plans, install 150 mm diameter perforated subdrain
pipes at toe of slopes in accordance with Article 815-3 of the 2006 Metric Standard
Specifications. Place subdrain coarse aggregate beneath, around and over pipes such that pipes

are covered by at least 150 mm of aggregate. Provide subdrain pipes with positive drainage
towards outlets.

When shown on the plans, place filter fabrics and 450 mm of ABC over riprap at top of slopes.
Compact ABC to 92% of AASHTO T180 as modified by the Department or to the highest
density that can be reasonably obtained.

Measurement and Payment

Rock Plating will be measured and paid in square yards. Rock plating will be measured along
the slope faces of rock plated slopes as the exposed riprap and if applicable, ABC. No payment
will be made for portions of rock plating embedded below the ground line. The contract unit
price for Rock Plating will be full compensation for providing, transporting and placing filter
fabric, wire staples, riprap and ABC. The contract unit price for Rock Plating will also be full
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compensation for undercut excavation to install rock plating on cut slope faces or embed rock
plating below the ground line.

Subsurface drainage will be measured and paid in accordance with Section 815 of the
2006 Metric Standard Specifications.

Payment will be made under:

Pay Item Pay Unit
Rock Plating Square Meter

PIPE ALTERNATES:
(7-18-06) (Rev 4-17-07) M3 R36

Description

The Contractor may substitute Aluminized Corrugated Steel Pipe, Type IR or HDPE Pipe, Type

S or Type D up to 1219 mm in diameter in lieu of concrete pipe in accordance with the following
requirements.

Material

Item Section
HDPE Pipe, Type S or D 1032-10
Aluminized Corrugated Steel Pipe, Type IR 1032-3(A)(7)

Aluminized Corrugated Steel Pipe will not be permitted in counties listed in Article 310-2 of the
2006 Metric Standard Specifications.

Construction Methods

Aluminized Corrugated Steel Pipe Culverts and HDPE Pipe Culverts shall be installed in
accordance with the requirements of Section 300 of the 2006 Metric Standard Specifications for
Method A, except that the minimum cover shall be at least 300 mm. Aluminized Corrugated
Steel Pipe Culvert and HDPE Pipe Culvert will not be permitted for use under travelways,
including curb and gutter.

Measurement and Payment

mm Aluminized Corrugated Steel Pipe Culvert to be paid for will be the actual number of
linear meters installed and accepted. Measurement will be in accordance with Section 310-6 of
the 2006 Metric Standard Specifications.

mm HDPE Pipe Culvert to be paid for will be the actual number of linear meters installed
and accepted. Measurement will be in accordance with Section 310-6 of the 2006 Metric
Standard Specifications.
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Payment will be made under:

Pay Item Pay Unit
___mm Aluminized Corrugated Steel Pipe Culverts, _mm Thick Linear Meter
____mm HDPE Pipe Culverts Linear Meter
PIPE INSTALLATION:

(1020-09)(Rev 01-18-11) M3 R40A

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

Replace Section 300 with the following:

SECTION 300
PIPE INSTALLATION

300-1 DESCRIPTION

Excavate, undercut, provide material, condition foundation, lay pipe, joint and couple pipe
sections, and furnish and place all backfill material as necessary to install the various types of
pipe culverts and fittings required to complete the project.

Install pipe in accordance with the detail in the plans.

Do not waste excavation unless permitted. Use suitable excavated material as backfill; or in the
formation of embankments, subgrades, and shoulders; or as otherwise directed. Furnish disposal

areas for the unsuitable material. The Engineer will identify excavated materials that are
unsuitable.

Where traffic is to be maintained, install pipe in sections so that half the width of the roadway is
available to traffic.

300-2 MATERIALS

Refer to Division 10:

Item Section
Flowable Fill 1000
Select Materials 1016
Joint Materials 1032-9(G)
Engineering Fabrics 1056

Provide foundation conditioning material meeting the requirements of Article 1016-3 for Class V
or VI Select Material as shown in the contract documents.

Provide bedding material meeting the requirements of Article 1016-3 for Class II (Type 1 only)
or Class III Select Material as shown in contract documents.
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Provide backfill material meeting the requirements of Article 1016-3 for Class II (Type 1 for
Flexible Pipe) or Class III Select Material as shown in the contract documents.

Provide filter fabric meeting the requirements of Article 1056-2 for any type of engineering
fabric.

Provide foundation conditioning fabric meeting the requirements of Article 1056-2 for
Type 2 Engineering Fabric.

Do not use corrugated steel pipe in the following counties:

Beaufort, Bertie, Bladen, Brunswick, Camden, Carteret, Chowan, Columbus, Craven,
Currituck, Dare, Gates, Hertford, Hyde, Jones, Martin, New Hanover, Onslow, Pamlico,
Pasquotank, Pender, Perquimans, Tyrrell, and Washington.

300-3 UNLOADING AND HANDLING

Unload and handle pipe with reasonable care. Do not roll or drag metal pipe or plates over
gravel or rock during handling. Take necessary precautions to ensure the method used in lifting
or placing the pipe does not induce stress fatigue in the pipe. Use a lifting device that uniformly
distributes the weight of the pipe along its axis or circumference. Repair minor damage to pipe
when permitted. Remove pipe from the project that is severely damaged or is rejected as being

unfit for use. Undamaged portions of a joint or section may be used where partial lengths are
required.

300-4 PREPARATION OF PIPE FOUNDATION

Prepare the pipe foundation in accordance with the applicable method as shown in the contract
documents, true to line and grade, and uniformly firm.

Camber invert grade an amount sufficient to prevent the development of sag or back slope in the
flow line. The Contractor shall determine the amount of camber required and submit to the
Engineer for approval.

Where material is found to be of poor supporting value or of rock and when the Engineer cannot
make adjustment in the location of the pipe, undercut existing foundation material within the
limits established on the plans. Backfill the undercut with foundation conditioning material.
Encapsulate the foundation conditioning material with foundation conditioning fabric prior to
placing bedding material. Overlap all transverse and longitudinal joints in the fabric at least
450 mm.

Maintain the pipe foundation in a dry condition.

300-5 INVERT ELEVATIONS

The proposed pipe culvert invert elevations shown on the Drainage Summary Sheets are based
upon information available when the plans were prepared. If proposed invert elevations are
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adjusted during construction based upon actual conditions encountered, no claim for an
extension of time for any reason resulting from this information will be allowed.

When a pipe culvert is to be installed in a trench and the average actual elevation of the pipe
between drainage structures deviates from the average proposed elevation shown on the
Drainage Summary Sheets by more than 0.3 m a pay adjustment will be made as follows:

Pay Adjustment (per linear meter) = [(APE-AAE) + 0.3 meter] (0.15 X CUP)
Where:  CUP = Contract Unit Price of Pipe Culvert
AAE = Average Actual Elevation (Actual Inlet elev. + Actual Outlet elev.)
2

APE = Average Plan Elevation (Plan Inlet elev. + Plan Outlet elev.)
2

When the actual location of a pipe culvert is changed from the location shown on the plans, the
Engineer will make a pay adjustment deemed warranted based upon the relation of the pipe
culvert as shown on the plans to the finished roadway and the relation of the pipe culvert as
constructed to the finished roadway.

The top elevation column on the drainage summary sheet indicates the flow elevation at the top
of structures intended to collect surface water.

The top elevation column on drainage structures not intended to collect surface water indicates
the elevation at the top of the cover.

300-6 LAYING PIPE

The Department reserves the right to perform forensic testing on any installed pipe.
(A) Rigid Pipe

Concrete and welded steel pipe will be considered rigid pipe. Lay pipe on prepared
foundation, bell or groove end upgrade with the spigot or tongue fully inserted. Check
each joint for alignment and grade as the work proceeds.

Use flexible plastic joint material except when material of another type is specified 1n the
contract documents. Joint material of another type may be used when permitted.

Repair lift holes in concrete pipe, if present. Thoroughly clean and soak the lift hole and
completely fill the void with an approved non-shrink grout. Submit alternate details for
repairing lift holes to the engineer for review and approval.

For all pipes 1050 mm in diameter and larger, wrap filter fabric around all pipe joints.
Extend fabric at least 300 mm beyond each side of the joint. Secure fabric against the
outside of the pipe by methods approved by the Engineer.
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(B) Flexible Pipe (Except Structural Plate Pipe)

Corrugated steel, corrugated aluminum, corrugated polyethylene (HDPE), and
polyvinylchloride (PVC) pipe will be considered flexible pipe. Place flexible pipe
carefully on the prepared foundation starting at the downstream end with the inside

circumferential laps pointing downstream and with the longitudinal laps at the side or
quarter points.

Handle coated corrugated steel pipe with special care to avoid damage to coatings.

Join pipe sections with coupling band, fully bolted and properly sealed. Provide coupling
bands for annular and helical corrugated metal pipe with circumferential and longitudinal
strength sufficient to preserve the alignment, prevent separation of the sections, and
prevent backfill infiltration. Match-mark all pipe 1500 mm or larger in diameter at the
plant for proper installation on the project.

At locations indicated in the plans, corrugated steel pipe sections shall be jointed together
with rod and lug coupling bands, fully bolted. Sleeve gaskets shall be used in
conjunction with rod and lug couplings and the joints properly sealed. Coupling bands
shall provide circumferential and longitudinal strength sufficient to preserve the
alignment, prevent separation of the sections and prevent infiltration of backfill material.

300-7 BEDDING AND BACKFILLING

Loosely place bedding material, in a uniform layer, a depth equal to the inside diameter of the
pipe divided by 6 or 150 mm, whichever is greater. Leave bedding material directly beneath the
pipe uncompacted and allow pipe seating and backfill to accomplish compaction. Excavate
recesses to receive the bells where bells and spigot type pipe is used.

Place fill around the pipe in accordance with the applicable method shown on the plans in layers
not to exceed 150 mm loose unless otherwise permitted. Compact to the density required by
Subarticle 235-4(C). Approval of the backfill material is required prior to its use. Use select
material as shown in the contract documents.

Take care during backfill and compaction operations to maintain alignment and prevent damage

to the joints. Keep backfill free from stones, frozen lumps, chunks of highly plastic clay, or
other objectionable material.

Grade and maintain all pipe backfill areas in such a condition that erosion or saturation will not
damage the pipe foundation or backfill.

Excavatable flowable fill may be used for backfill when approved by the Engineer. When using
excavatable flowable fill, ensure that the pipe is not displaced and does not float during backfill.

Submit methods for supporting the pipe and material placement to the Engineer for review and
approval.
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Do not operate heavy equipment over any pipe until it has been properly backfilled with a
minimum 1 m of cover. Place, maintain, and finally remove the required cover that is above the
proposed finished grade at no cost to the Department. Remove and replace, at no cost to the

Department, pipe that becomes misaligned, shows excessive settlement, or has been otherwise
damaged by the Contractor's operations.

300-8 INSPECTION AND MAINTENANCE

Prior to final acceptance, the Engineer will perform random video camera and or mandrel
inspections to ensure proper jointing and that deformations do not exceed allowable limits.
Replace pipes having cracks greater than 2.5 mm or deflections greater than 7.5 percent. Repair
or replace pipes with cracks greater than 0.25 mm, exhibiting displacement across a crack,
exhibiting bulges, creases, tears, spalls, or delamination. Maintain all pipe installations 1n a
condition such that they will function continuously from the time the pipe is installed until the
project is accepted.

300-9 MEASUREMENT AND PAYMENT
General

No measurement will be made of any work covered by this section except as listed below.
Removal and disposal of existing pavement is a part of the excavation for the new pipe culvert
installation. Repair of the pavement will be made in accordance with Section 654.

Foundation Conditioning

Using Local Material

Undercut excavation is all excavation removed by undercutting below the bottom of the
trench as staked. Undercut Excavation will be measured as the actual number of cubic
meters of undercut excavation, measured in its original position and computed by the average
end area method, that has been removed as called for in the contract and will be paid for at
double the contract unit price for Unclassified Excavation as provided 1n Article 225-7.

Local material used for conditioning the foundation will be measured and paid for in
accordance with Article 225-7 for Unclassified Excavation or in accordance with
Article 230-5 for Borrow Excavation depending on the source of the material.

Local material used to replace pipe undercut excavation will be measured and paid for in
accordance with Article 225-7 or Article 230-5.

Using Other Than Local Material

No measurement and payment will be made for Undercut Excavation. The material used to
replace pipe undercut excavation will be classified as foundation conditioning material.
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Foundation Conditioning Material, Minor Structures will be measured and paid as the actual

number of metric tons of this material weighed in trucks on certified platform scales or other
certified weighing devices.

No direct payment will be paid for undercut excavation. Payment at the contract unit price
for Foundation Conditioning Material, Minor Structures will be full compensation for all
work of pipe undercut excavation.

Foundation Conditioning Fabric

Foundation Conditioning Fabric will be measured and paid in square meters. The measurement
will be based on the theoretical calculation using length of pipe installed and two times the
standard trench width. No separate measurement will be made for overlapping fabric or the
vertical fabric dimensions required to encapsulate the foundation conditioning material.

Bedding and Backfill - Select Material

No measurement will be made for select bedding and backfill material required in the contract
documents. The select bedding and backfill material will be included in the cost of the installed
pipe.

Where unclassified excavation or borrow material meets the requirements for select bedding and

backfill and is approved for use by the Engineer, no deductions will be made to these pay items
to account for use in the pipe installation.

Payment will be made under:

Pay Item Pay Unit

Foundation Conditioning Material, Minor Structures Metric Ton

Foundation Conditioning Fabric Square Meter
BRIDGE APPROACH FILLS:
(10-19-10) M4 RO1
Description

Construct bridge approach fills in accordance with the contract. Bridge approach fills include
bridge approach fills for sub regional tier bridges and reinforced bridge approach fills.
Geotextiles include engineering fabrics and geomembranes.

Materials

Refer to Division 10 of the 2006 Metric Standard Specifications:

Item Section
Portland Cement Concrete, Class B 1000
Select Material 1016
Subsurface Drainage Materials 1044

Engineering Fabrics 1056
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Use Class III or V Select Material for reinforced approach fills and only Class V Select Material
(standard size no. 78M stone) for bridge approach fills for sub regional tier bridges. Provide
polyvinyl chloride (PVC) plastic drainage pipes, fittings and outlet pipes for subsurface drainage
materials for all bridge approach fills. For bridge approach fills for sub regional tier bridges, use
Type 1 Engineering Fabric for filter fabric to encase no. 78M stone. For reinforced bridge

approach fills, use Type 5 Engineering Fabric for woven fabrics and Type 2 Engineering Fabric
and no. 78M stone for drains.

Load, transport, unload and store geomembranes such that they are kept clean and free of
damage. Geomembranes with defects, flaws, deterioration or damage will be rejected. Do not
unwrap geomembranes until just before installation and do not leave geomembranes exposed for
more than 7 days before covering geomembranes with woven fabrics.

Use either polyvinyl chloride (PVC), high density polyethylene (HDPE) or linear low density
polyethylene (LLDPE) geomembranes. For PVC geomembranes, provide grade PVC30
geomembranes meeting the requirements of ASTM D7176. For HDPE and LLDPE
geomembranes, use geomembranes with a nominal thickness of 30 mils meeting the

requirements of Geosynthetic Research Institute Standard Specifications GM13 or GM17,
respectively.

Construction Methods

Excavate as necessary for bridge approach fills in accordance with the contract. Notify the
Engineer when foundation excavation is complete. Do not place geomembranes or filter fabrics
until obtaining approval of the excavation depth and foundation material.

Attach geomembranes or filter fabrics to back of end bent caps and wing walls with adhesives,
tapes or other approved methods. Use wire staples as needed to hold filter fabrics in place until
covered. Overlap adjacent fabrics a minimum of 450 mm such that overlaps are parallel to the
roadway centerline. Glue or weld geomembrane seams to prevent leakage. Contact the Engineer

when existing or future structures such as foundations, pavements, pipes, inlets or utilities will
interfere with geotextiles.

For reinforced bridge approach fills, place woven fabrics within 50 mm of locations shown on
the plans and in slight tension free of kinks, folds, wrinkles or creases. Place first layer of woven
fabric directly on geomembranes with no void or material in between. Install woven fabrics with
the machine direction (MD) parallel to the roadway centerline. The MD is the direction of the
length or long dimension of the roll. Do not splice or overlap woven fabrics in the MD such that
splices or overlaps are perpendicular to the roadway centerline. Install woven fabrics with the
orientation, dimensions and number of layers shown on the plans. Wrap woven fabrics as shown
on the plans or as directed by the Engineer.

For reinforced bridge approach fills, construct 0.3 m by 0.3 m drains consisting of 100 mm
diameter perforated PVC pipes surrounded by no. 78M stone wrapped in type 2 fabric. For
bridge approach fills for sub regional tier bridges, install 100 mm diameter perforated PVC
drainage pipes as shown on the plans.
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Firmly connect PVC pipes together as needed. Connect perforated pipes to outlet pipes near the
back faces of wing walls. Provide drains with positive drainage towards outlets. Place pipe
sleeves in or under wing walls for outlet pipes such that positive drainage 1s maintamed. Use
sleeves of sufficient strength to withstand wing wall loads.

Place select material in 200 to 250 mm thick lifts. Compact Class III Select Matenal in
accordance with Subarticle 235-4(C) of the 2006 Metric Standard Specifications. Do not
displace or damage fabrics or drains when placing and compacting select material. End dumping
directly on fabrics and drains is not permitted. Do not operate heavy equipment on woven
fabrics or drains until they are covered with at least 200 mm of select material. Replace any
damaged fabrics and drains to the satisfaction of the Engineer.

Use only hand operated compaction equipment for bridge approach fills for sub regional tier
bridges and within 1 m of end bent cap back or wing walls for reinforced bridge approach fills.
At a distance greater than 1 m for reinforced bridge approach fills, compact select material with
at least 4 passes of an 7.3 — 9.1 metric ton vibratory roller. Smooth wheeled or rubber tired
rollers are also acceptable for compacting select material. Do not use sheepsfoot, grid rollers or
other types of compaction equipment with feet.
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