DIVISION 700

DRAINAGE, TRAFFIC AND
ROADSIDE CONSTRUCTION




SECTION 701- CULVERT PIPE, ENTRANCE PIPE, STORM
SEWER PIPE, AND EQUIVALENTS

701.01 DESCRIPTION. Furnish and install culvert pipe, entrance pipe, and storm sewer
pipe. Use units conforming to the dimensions, fabrication, material, and strength
requirements for the type (culvert, entrance, or storm sewer), diameter, cover height, and
pH level the Contract specifies. This work may include removing pipe, and relaying pipe.

701.02 MATERIALS.

701.02.01 Pipe. Use reinforced concrete pipe, corrugated metal pipe, polyvinyl
chloride (PVC) pipe, high density polyethylene (HDPE) pipe, or corrugated polypropylene
(PP) pipe conforming to Section 810.

701.02.02 Structural Plate Pipe. Conform to Section 809 for the following:

1) Corrugated Aluminum Alloy Circular Pipe with Longitudinal Seam with
Aluminum or Steel Bolts.

2) Corrugated Aluminum Alloy Circular Pipe Arch with Longitudinal Seams
with Aluminum or Steel Bolts.

3) Corrugated Steel Pipe Arch with Longitudinal Seams with Steel Bolts.

4) Corrugated Steel Pipe with Longitudinal Seams with Steel Bolts.

701.02.03 Joint Materials.

1) Mortar Joints. Conform to Section 801 for cement and Section 804 for mortar
sand.

2) Asphalt Mastic Joint Sealing Compound. Conform to Subsection 807.04.03

3) Rubber Gaskets. Conform to Subsection 807.03.04.

4) Butyl Rubber Sealants. Conform to Subsection 807.03.04.

5) Elastomeric Seals. Conform to ASTM F477.

6) Couplings for Thermoplastic Pipe. Conform to Section 810.

7) Cleated and Non-Cleated, Integral Welded Bell Coupler with Gaskets.
Conform to Section 810.

8) Coupling Bands. Conform to Section 810.04.04

701.02.04 Bedding Materials. Use No. 8 aggregate, No. 9-M aggregate, or a fine
aggregate conforming to Subsection 804.08 for bedding material. Do not use a DGA or
gravel base material for bedding material.

701.02.05 Backfill Materials.
A) Granular Backfill.

1) For Reinforced Concrete Pipe. Use size No. 2, 23, 3, 357, 4, 467, 5, 57, 67,
68, 78, 8, or 9M aggregate or material conforming to AASHTO M 145 Al or
A3 material with a maximum plasticity index of 10 (see table below). Limit
rock fragments to a 3-inch maximum size.

2) For Corrugated Metal Pipe. Use size No. 2, 23, 3, 357, 4, 467, 5, 57, 67, 68,
78, 8, or 9M aggregate or material conforming to AASHTO M 145 Al or A3
material with a maximum plasticity index of 10 (see table below). Limit rock
fragments to a size that does not exceed the corrugation width.

3) For Thermoplastic Pipe. Use size No. 5, 57, 67, 68, 78, 8, or 9M aggregate or
material conforming to AASHTO M 145 Al or A3 material (see table below).
Limit rock fragments to a 1.5-inch maximum size. For corrugated pipe, limit
rock fragments to a size that does not exceed the corrugation width or 1.5
inches, whichever is least.
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4) For Structural Plate Pipe. Use Structure Granular Backfill conforming to

Section 805.
Al and A3 Characteristics®”
Al A3

Sieve Percent passing No. 10 — —
Analysis:

Percent passing No. 40 50 max 51 min

Percent passing No. 25 max 10 max

200
Plasticity index of material passing No. 6 max —
40

@ For a complete description see AASHTO M 145
B) Flowable Fill. Conform to Subsection 601.03.03 B).
701.02.06 Embankment. Conform to Subsection 206.

701.02.07 Geotextile Fabric Material. Use fabric with a minimum width of 36 inches
conforming to Section 843, fabric for subsurface drainage and separation.

701.02.08 Asphalt Material for Coating. Conform to Section 806.
701.03 CONSTRUCTION.

701.03.01 Pipe Foundations. Take soundings for the pipe foundation design at the
inlet and outlet, and along the grade line of each culvert on 20-foot intervals. Take the
soundings to a depth of 1/2 inch per foot of embankment height (measured from the crown
of the pipe to the maximum fill height) or 24 inches, whichever is greater.

Where rock foundations (ledge rock, gravel, hardpan or other unyielding material) are
encountered or known to exist within the limits specified, prepare the foundation according
to the Standard Drawings.

Where unstable (soft) foundations are encountered at the established grade line, remove
the material that the Engineer determines is unstable and replace with a material conforming
to Subsection 701.02.04. The Department will determine the depth of the over excavation
by a soils investigation for the specific structure. Wrap the replacement material in
geotextile fabric when backfilling.

701.03.02 Trench Conditions. Install all pipe in excavated trenches. Where an
embankment condition exists, excavate the trench only after constructing the embankment
according to Section 206 to an elevation equal to, or greater than, the minimum cover height
of the pipe.

701.03.03 Pipe Bedding. Construct bedding according to the Standard Drawings.

701.03.04 Pipe Hauling, Handling, and Installation. Prior to beginning work, the
Contractor shall submit a copy of the manufacturer’s handling and installation procedures
to the Engineer. Ensure that pipe structures do not sustain damage during loading,
unloading, placement on the bedding, compaction of the backfill, by movement of
excessively heavy equipment over the fill, or by any other forces that may cause damage.
Repair or replace damaged structures as the Engineer directs. Remove and replace any
structure that is not constructed to true alignment or shows undue settlement after
installation, or is otherwise damaged, without additional compensation.

A) Reinforced Concrete Pipe. Install the pipe beginning at the outlet end of the
culvert, with the bell or groove end laid upgrade. Extend successive spigot or
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tongue ends fully into each adjoining bell or groove. When the pipe includes
markings to designate the top and bottom, lay the pipe so the mark is less than 5
degrees from the vertical plane throughout the longitudinal axis of the pipe. Cover
all lift holes after installing the pipe by the following:

1) Coat an area 8 inches or wider than the holes on the outside of the pipe with
an asphalt coating material;

2) Place a piece of sheet metal 4 inches or wider than the holes and shaped to
conform to the outer pipe diameter over each hole; and

3) Apply an additional coating of asphalt material over the entire area of
previously applied metal. When desired, use precast lift hole plugs instead of
the asphalt and sheet metal.

B) Corrugated Metal Pipe.

1) Asphalt Coating. Apply according to AASHTO M-190.

2) Transporting and Handling. Transport and handle coated pipe using
equipment and methods that prevent damage to the coating. When storing
pipe on the project, keep it supported above the ground using wooden timbers
or pallets. To prevent damage, coated pipe shall not be handled when the
ambient temperature falls below 32 degrees Fahrenheit. Repair minor damage
to exterior and interior coating with asphalt coating material according to
AASHTO M 243 or as the Engineer directs before installing the pipe. Repair
significant damage and coating deficiencies at the pipe fabrication site as the
Engineer directs. Significant damages include spalled coating on the interior
of the pipe, uncoated areas due to manufacturing error, and insufficient
coating thickness on the interior or exterior of the pipe.

At all times during construction, use every precaution to prevent damage
to the protective coating. Do not allow any metal tools or heavy objects to
unnecessarily come in contact with the finished coating. Repair any damage
to the protective coating from any cause during installation and before final
acceptance as the Engineer directs. If field cutting is required, paint the cut
ends with inorganic zinc primer.

3) [Installing. Assemble according to the manufacturer’s instructions. Install in
the bed starting at the downstream end. When using corrugated metal pipe
with paving material, install the pipe with paving material along the bottom
centerline or flowline. Construct struts and vertical elongation of corrugated
metal pipe as specified in the Plans. Remove the struts only after completing
the embankment over the structure. Install coated corrugated metal pipe
within 90 days of delivery to the project.

C) Thermoplastic Pipe. Handle thermoplastic pipe according to the manufacturer’s
recommendations. Provide a manufacturer’s technical representative to assist in
the installation of the pipe when the Engineer requests.

D) Structural Plate Pipe. Install the pipe according to the manufacturer's
specifications and installation procedures. When the Engineer requests, provide a
manufacturer's technical representative to assist in pipe construction. Do not place
backfill until all plates in a ring are complete and all bolts in the structure are
tightened.

701.03.05 Joints. Provide soil tight joints. Wrap all pipe joints with a geotextile
fabric. The Department will require remediation for pipe sections that do not meet the
requirements of the specifications in accordance with Section 705.

A) Reinforced Concrete Pipe. Use only one type of jointing materials system

throughout each single structure. Construct joints for reinforced concrete pipe
with one of the following options.
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1) Mortar Joints. Use a mixture containing one part cement and 2 parts sand.
Use enough water, not exceeding 5 1/2 gallons per sack of cement, to product
a stiff, workable mortar. Thoroughly clean and wet the ends of the pipe before
joining them. Place the mortar in the lower half of the bell or groove section
that has been laid and apply mortar to the upper half of the spigot or tongue
of the pipe that is being laid. Insert the spigot or tongue in the bell or groove
of the pipe already laid, pull the joint tight, and ensure that the inner surfaces
of the abutting sections are flush and even. After laying a section of the pipe
and before laying the succeeding section, thoroughly plaster the lower portion
of the bell or groove of the preceding section on the inside with mortar to such
a depth to ensure a smooth joint between the abutting sections. Fill the
remainder of the joint flush with mortar. Finish the inside of the joint and
wipe smooth around the full circumference. After the initial set, protect the
mortar from air and sun with a burlap cover, or permanently backfill.

2) Asphalt Mastic Joints. Immediately before installation, apply the asphalt
mastic joint sealing compound to the ends of the pipe section in the same
manner as mortar joints except precoat all joining surfaces. Precoat with the
manufacturer’s recommended primer or an approved emulsified asphalt.
Complete installation as per manufacturer’s recommendations.

3) Rubber Gaskets. In addition to the requirements of Subsection 701.02, use a
pipe section conforming to AASHTO M 315. Use the gasket manufacturer’s
recommended cement and lubricant. Snugly fit the rubber gasket in the
beveled surface of the tongue and groove ends of the sections to form a
flexible seal under all conditions of service. Complete installation as per
manufacturer’s recommendations.

4) Butyl Rubber Sealants. In addition to the requirements of Subsection 701.02,
use pipe with a joint design conforming to AASHTO M 198.

When a joint is located 12 feet or less from the outlet on a 3:1 or steeper slope,
provide a tied joint according to the Standard Drawings.

B) Corrugated Metal Pipe. Construct joints using a band with annular corrugations
and a bolt, bar and strap connection. Use a minimum nominal band width of 12
inches for all pipe diameters 54 inches and smaller. Use a two-piece band with a
minimum nominal width of 20 inches for all pipe diameters greater than 54 inches.
Manufacture the band from the same base materials as the pipe. The pipe bands
thickness of 16. The Department may allow dimple band connections for field cut
pipe. Install the connecting bands according to the manufacturer's written
recommendations. If field cutting is required, paint the cut ends with inorganic
zinc primer.

C) Thermoplastic Pipe. Use an integral bell and spigot type with elastomeric seal
joints. When a joint is located 12 feet or less from the outlet on a 3:1 or steeper
slope, use a cleated integral bell locking joint or a standard coupling aided by two
#14 by 2-inch galvanized sheet metal screws inserted through the coupling into
the corrugation crest 2 inches apart circumferentially at the bell and spigot
coupler’s quarter points.

701.03.06 Initial Backfill. Locate a suitable backfill source for each project. For
backfill containing soils, have an AASHTO accredited lab classify the material, run a
standard proctor, and certify that the material conforms to the specified granular material.
Keep the material certification on file and available to the Engineer upon request.

Place the backfill material in a trench condition as the Contract specifies. Use 6-inch
lifts and ensure the backfill is compacted to not less than 95 percent of the maximum density
as determined according to KM 64-511.
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When the top of the pipe is within one pipe diameter of the subgrade, backfill with
flowable fill to an elevation of one foot above the pipe or to subgrade elevation, whichever
is greater from the outside edge of shoulder or back of curb to outside edge of shoulder or
back of curb as applicable. When installing under existing pavement, backfill with flowable
fill to the subgrade elevation. When granular backfill is used, the surrounding conditions
are not similar in gradation, and the pipe is located within the area bounded by the centerline
and a distance 25 feet outside the edge of shoulder or back of curb, as applicable, wrap the
bedding and granular backfill in geotextile fabric. The Department will not require
geotextile fabric for entrance pipe. When geotextile fabric is required according to this
section or the Engineer’s direction, install according to Section 214.

When the Contract specifies, perform quality control testing to verify compaction
according to KM 64-512. The Department may verify the density results at any time of the
duration of the project.

A) Reinforced Concrete Pipe.

1) Type 1 Installation. When the top of the pipe is not within one pipe diameter
of the subgrade, backfill with granular backfill, additional bedding material,
or flowable fill from the top of the bedding to an elevation equal to 1/2 the
pipe diameter, and either granular backfill, flowable fill, or embankment
material in 6-inch lifts to an elevation of one-foot above the pipe.

2) Type 4 Installation. Backfill from the top of the bedding with granular
backfill, flowable fill, or embankment material in 6-inch lifts to an elevation
of one-foot above the pipe. The Department will allow Type 4 installations
for median drains and pipe installations located 35 feet or more from the edge
of shoulder, back of curb, or any paved surface.

B) Corrugated Metal, Thermoplastic, and Structural Plate Pipe. When the top
of the pipe is not within one pipe diameter of the subgrade, backfill with either
granular backfill or flowable fill to an elevation at least one foot above the top of
the pipe.

701.03.07 Construction Loads. Do not allow construction equipment or traffic to
travel over the top of the structure material until the fill is compacted to a minimum depth
of 48 inches over the top of the structure. The Engineer may require temporary cover where
the final grade is less than 48 inches. The Engineer may raise but will not lower the
minimum cover based on the pipe manufacturer’s recommendations.

701.03.08 Inspection of Pipe. The engineer will visually inspect all pipe. The
Department will require camera/video inspection per Section 705.

701.03.09 End Structures. Construct anchors, concrete headwalls, and other end
structures specified in the Plans according to Section 610, Section 710, and the Standard
Drawings.

701.03.10 Extensions to Existing Culvert Pipe and Entrance Pipe. Construct pipe
extensions for culvert pipe, entrance pipe, and equivalent pipe arches according to this
section and the Contract. Remove the necessary portions of the existing structure to provide
a neat junction with the extension. Do not damage the portion that is to remain in service.
Remove all silt and debris that has accumulated in the remaining portion of the structure for
a distance back equal to twice the pipe diameter or as the Engineer directs. Extend the
existing pipe using like-kind materials. If the pipe cannot be extended in like-kind, an
intermediate anchor will be required per Standard Drawing RDX-060 or RDX-065 at no
additional cost to the Department.

701.03.11 Removing Pipe, Removing and Relaying Pipe. Remove all pipe
designated for removal in the Contract. Safely store all reusable pipe. Restore or replace
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in kind, any pipe designated for reuse that incurs damage or destruction through faulty
handling. Relay all removed pipe the Contract designates to be relayed. Where pipe is not
to be relayed, fill the area to the existing ground line according to subsection 207.03.

The Department will retain ownership of reusable pipe that is not to be re-laid in areas
on the project. Unless the Engineer directs otherwise, deliver all reusable pipe not relayed
on the project to the designated maintenance facility in the county where the project is
located. Take ownership of and remove from the project all pipe that is not designated for
reuse or salvage.

701.04 MEASUREMENT.

701.04.01 Culvert Pipe. The Department will measure the quantity in linear feet from
end-to-end along the bottom or pipe invert of the installed structure. The Department will
include bends, elbows, crosses, tees, reducers, laterals, wyes, and other shapes in the pipe
lengths measured. The Department will not measure joint materials, bedding materials,
initial backfill, backfill or fabric used for joints for payment and will consider them
incidental to this item of work. The Department will not measure replacement of damaged
pipe for payment and will consider it incidental to this item of work. The Department will
not measure for payment the providing of a manufacturer’s technical representative to assist
in the construction of the pipe and will consider it incidental to this item of work.

701.04.02 Culvert Pipe Equivalent. Culvert Pipe Equivalent includes elliptical
culvert pipe and culvert pipe arches. The Department will measure the quantity in linear
feet according to Subsection 701.04.01.

701.04.03 Entrance Pipe. The Department will measure the quantity in linear feet
according to Subsection 701.04.01.

701.04.04 Entrance Pipe Equivalent. Entrance Pipe Equivalent includes elliptical
entrance pipe and pipe arches. The Department will measure the quantity in linear feet
according to Subsection 701.04.01.

701.04.05 Storm Sewer Pipe. The Department will measure the quantity in linear
feet according to Subsection 701.04.01.

701.04.06 Storm Sewer Pipe Equivalent. Storm Sewer Pipe Equivalent includes
elliptical storm sewer pipe and storm sewer pipe arches. The Department will measure the
quantity in linear feet according to Subsection 701.04.01.

701.04.07 Pipeline Video Inspection. The Department will measure in accordance
with Section 705.

701.04.08 Geotextile Fabric. The Department will measure the quantity in square
yards. Fabric used for wrapping pipe joint will not be measured for payment.

701.04.09 Flowable Fill. The Department will not measure the quantity for payment
and will consider it incidental to the pipe bid item. When the Engineer determines that it is
necessary and to the Department’s benefit to excavate beyond the typical excavation limits
shown in the Standard Drawings, the Department will measure the quantity of flowable fill
required for backfill outside the typical excavation limits as Extra Work.

701.04.10 Embankment-In-Place. The Department will measure the quantity where
there is unstable foundation material in excess of 3 times the width of outside diameter of
the pipe or the width of the outside diameter plus 4 feet, whichever is less, in cubic yards
according to Subsection 206.04.

701.04.11 Roadway Excavation. The Department will measure the quantity for

701-6



removal of unstable foundation material in excess of 3 times the width of outside diameter
of the pipe or the width of the outside diameter plus 4 feet, whichever is less, in cubic yards
according to Subsection 204.04.

When using Special Design, the Department will measure the quantity by the length of
the trench the Contract specifies or as the Engineer directs. The Department will not
measure backfilling the trench with bedding material for payment and will consider it
incidental to this item of work.

The Department will not measure any other excavation and will consider it incidental
to Culvert Pipe, Entrance Pipe, and Storm Sewer Pipe.

701.04.12 Pipe Undercut. If pipe undercut is required, the Department will measure
the quantity as Extra Work according to Subsection 109.04.

701.04.13 Structure Excavation Unclassified. When the Engineer changes the pipe’s
plan length or location and causes the required excavation to increase more than 10 percent
above the original average excavation per yard, the Department will measure the quantity
in cubic yards according to Subsection 603.04. When the Department requires a substantial
increase in excavation, submit verification to the Engineer before starting excavation. The
Engineer will then measure the quantity of excess volume. The Department will not
consider the excavation of unstable material from the foundation when determining the
percentage of material increase.

701.04.14 Removing Pipe. The Department will measure the quantity in linear feet
of net laying length per section. The Department will measure bends, elbows, crosses, tees,
reducers, laterals, wyes, and other shapes in linear feet along the central axis of the unit.
The Department will not measure furnishing and placing any borrow material necessary to
refill the area to the original ground line for payment and will consider it incidental to this
item of work. When the Department retains ownership, the delivery of the pipe to the
designated maintenance facility will not be measured for payment and is considered
incidental to this item of work.

Unless design quantities are included in the Contract, the Department will not measure
pipe within the typical section for payment and will consider it incidental to roadway
excavation.

701.04.15 Removing and Relaying Pipe. The Department will measure the quantity
according to Subsection 701.04.01. The Department will not measure sections that are
damaged or broken for payment and will consider them incidental to this item of work. The
Department will not measure furnishing and placing any borrow material necessary to refill
the area to the original ground line for payment and will consider them incidental to this
item of work. When the Department retains ownership, the delivery of the pipe to the
designated maintenance facility will not be measured for payment and is considered
incidental to this item of work.

701.04.16  Deduction for Pipe Deflection. The Department will determine the
quantity of deflected pipe using the pipe inspection summarization report in accordance
with KM 64-114. The Department will make deductions for pipe sections that do not meet
the requirements of the specifications in accordance with the tables in Section 701.05. The
section length is determined by the length of the pipe between joints where the failure
occurred.

701.05 PAYMENT. The Department will make payment for the completed and accepted
quantities under the following:

Code Pay Item Pay Unit
00460-00482 Culvert Pipe, Size Linear Foot
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00490-00512
00439-00445
00450-00454
00520-00542
00551-00572
02607
02230
02200
02219
02203
01310
01312

Culvert Pipe Equivalent, Size
Entrance Pipe, Size

Entrance Pipe Equivalent, Size
Storm Sewer Pipe, Size

Storm Sewer Pipe Equivalent, Size
Fabric-Geotextile Class 2 for Pipe
Embankment-In-Place

Roadway Excavation

Pipe Undercut

Structure Excavation, Unclassified
Remove Pipe

Remove and Relay Pipe

Linear Foot

Linear Foot

Linear Foot

Linear Foot

Linear Foot

Square Yard"

See Subsection 206.05
See Subsection 204.05
Cubic Yard

See Subsection 603.05
Linear Foot

Linear Foot

2 The unit price is $2.00 per square yard for Fabric-Geotextile Class 2 for Pipe

The Department will consider payment as full compensation for all work required
under this section.
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SECTION 702— SLOTTED DRAIN PIPE

702.01 DESCRIPTION. Furnish and place slotted drain pipe of the specified size and
wall thickness, at the locations specified in the Plans or designated by the Engineer.

702.02 MATERIALS.
702.02.01 Slotted Drain Pipe. Conform to Subsection 810.04.05.

702.02.02 Coupling Bands. Provide coupling bands recommended by the
manufacturer.

702.03 CONSTRUCTION. Conform to Section 701.03 and the Standard Drawings for
excavation of the pipe trench, pipe placing, and backfill.

Do not begin installing the slotted drain pipe until paving of the traffic lanes adjacent
to the pipe has been completed at the location where the pipe is to be installed.

Before backfilling, plug the upgrade end of the slotted drain pipe with a cap or by other
methods the Engineer approves.

During the backfilling operations and paving operations adjacent to the slot, cover the
slot to prevent infiltration of material into the pipe, and do not damage the slotted drain pipe.
Remove foreign material that enters the pipe and repair any damage to the slotted drain pipe
to the satisfaction of the Engineer, at no expense to the Department.

702.04 MEASUREMENT.

702.04.01 Slotted Drain Pipe. The Department will measure the quantity in linear
feet. The four foot section of solid pipe required prior to entering the structure shall be
incidental. The Department will not measure structure excavation, backfill, plugging,
removal of foreign material, or coupling bands for payment and will consider them
incidental to this item of work.

702.05 PAYMENT. The Department will make payment for the completed and accepted
quantities under the following:

Code Pay Item Pay Unit
00980-00985 Slotted Drain Pipe, Size Linear Foot

The Department will consider payment as full compensation for all work required
under this section.
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SECTION 703 — SLOPE PROTECTION AND CHANNEL
LINING

703.01 DESCRIPTION. Furnish and place the specified material for a protective
covering for slopes or linings in channels and ditches, according to the Contract or as the
Engineer directs. Slope protection includes the following types: Reinforced Concrete Slope
Wall, Cyclopean Stone Riprap, and Crushed Aggregate Slope Protection. Channel lining
includes the following types: Class IA (mattress units), Class II, Class III, and Class IV
(prepared from rock excavation).

703.02 MATERIALS.
703.02.01 Concrete. Conform to Subsection 601.02 and 601.03.
703.02.02 Steel Reinforcement. Conform to Section 811.
703.02.03 Coarse Aggregate. Conform to Section 805.
703.02.04 Fine Aggregate. Conform to Section 804, natural sand.
703.02.05 Joint Material. Conform to Section 807, preformed joint filler.
703.02.06 Drain Pipe. Conform to Section 810.
703.02.07 Mattress Units for Channel Lining Class IA. Conform to Section 813.

703.02.08 Anchor Bars for Channel Lining, Class IA. Use Grade 40 or better steel
reinforcing bars conforming to the dimensions shown on the Standard Drawings. The
Engineer will base acceptance of the anchor bars on visual inspection.

703.02.09 Geotextile Fabric. Use fabric conforming to Section 843, for slope
protection.

703.03 CONSTRUCTION.

703.03.01 Slope Protection.

A) General. Do not allow slopes on which protection is placed to be steeper than the
natural angle of repose. Shape the slopes to the slope and contour indicated or as
the Engineer directs. Use slope templates in determining the slope. Bring
depressions to the required slope line with fill material moistened and compacted
as the Engineer directs.

Unless solid rock is encountered, begin all slope protection, except crushed
aggregate slope protection, in a trench 2 feet below the natural ground. Where
solid rock is encountered, stop the lower terminus of the slope protection at the
solid rock line unless the Engineer directs otherwise.

Unless solid rock is encountered, underlay cyclopean stone riprap, crushed
aggregate slope protection and all classes of channel lining with geotextile fabric.

B) Reinforced Concrete Slope Wall. Use 6-inch slope walls on slopes 1/4 to one or
flatter.

Construct porous aggregate underdrains at the location of all construction
joints at the intervals shown on the Standard Drawings. Ensure that the porous
aggregate underdrains consist of a 12-inch by 12-inch trench excavated in the earth
or solid rock and filled with coarse aggregate or natural sand. Place weep holes
along the toe of the reinforced concrete slope walls at a maximum of 10-foot
intervals. Construct weep holes by using 4-inch diameter pipe or suitably formed
4-inch diameter holes through the walls.

Construct slope walls using Class A concrete according to Subsection 601.03.
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D)

Construct slope walls using the size, position, width of sheets, length of laps, and
diameter of the mesh shown on the Standard Drawings. Construct the finished
slope walls with an even, smooth surface that will not show a variation from a true
plane of more than 1/2-inch in 4 feet. Build warped or curved surfaces to the same
degree of accuracy as plane surfaces. Cure concrete according to Subsection
601.03. After completing the slope protection, backfill excavated areas that are
not filled by slope protection to the surface of the original groundline.
Cyclopean Stone Riprap Slope Protection. Construct cyclopean stone riprap to
a minimum thickness of 2 feet measured perpendicular to the slope. The
Department will allow dumping stone in place and relocating it in a manner to
produce a surface of approximate regularity not varying more than 6 inches from
a true plane.

Crushed Aggregate Slope Protection. Unless otherwise shown, place the
aggregate to a depth of one foot measured perpendicular to the slope flush with
the embankment slopes under the bridge; extend it from the face of the abutments
or end bents across the berm and down the slope to the toe of the slope; and extend
it laterally to 18 inches beyond the outer edges of the superstructure.

The Department will allow dumping the crushed aggregate in place and
relocating it in a manner to produce a uniform surface varying no more than 1 1/2
inches in 4 feet from a true plane. The Department will not require hand placing
except as necessary to correct irregularities exceeding the specified tolerances.

703.03.02 Channel Lining. Before placing any channel lining materials, excavate and
shape the area to receive the channel lining, so that the completed channel lining will be
uniform and will conform to the designated lines, grades, and cross section.

A)

B)

9

703.04

Channel Lining, Classes II and III. Construct Channel Lining Classes II and III
to the dimensions specified in the Plans, Standard Drawings, or as the Engineer
directs. The Department will allow dumping the stone in place and relocating it
in a manner to produce a surface of approximate regularity, varying no more than
3 inches from a true plane. The Department will not require hand placing except
as necessary to correct any surface irregularities exceeding the specified tolerance.
Channel Lining, Class I'V. Unless solid rock is encountered, begin the channel
lining in a trench 2 feet below the natural ground or 2 feet below the channel
flowline when the flowline is not lined. Where solid rock is encountered, stop the
lower terminus of the slope protection at the solid rock line. Construct Channel
Lining, Class IV to the minimum thickness specified in the Plans. The Department
will allow dumping the stone in place and relocating it in a manner to produce a
surface of approximate regularity not varying more than 6 inches from a true plane.
Channel Lining, Class IA. Construct according to the Standard Drawings. Set
empty mattress units to the required line and grade. Use lacing wire to join the
units together.

After the mattress units are set to line and grade, stretch them to remove any
kinks from the mesh and to hold alignment.

Fill the mattress units with stone. Place by hand or machine to ensure good
alignment. Avoid bulging of the mesh by minimizing voids between the stones.
After filling a unit, close its top so that it meets the sides and ends of each mattress
unit. Then, secure the top to the sides, ends, and the diaphragms with lacing wire
as shown on the Standard Drawings.

When placing the mattress unit on a grade, begin placing the stone at the
bottom of the slope and progress upgrade. Overfill mattress units approximately
one inch to allow for settlement.

When space limitations prevent the installation of a complete mattress on the
slope, cut the unit to fit in the manner the Plans specify. Drive anchor bars in place
at the locations shown on the Standard Drawings when the grade is 5 percent or
greater.

MEASUREMENT.
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703.04.01 Reinforced Concrete Slope Walls. The Department will measure the
quantity in square yards of surface area including the area of the front face of concrete placed
within the trench below natural ground. The Department will not measure steel
reinforcement or any excavation required for the construction of slope protection for
payment, and will consider them incidental to this item of work.

703.04.02 Cyclopean Stone Riprap. The Department will measure the quantity in
tons. The Department will not measure excavation required for the construction of slope
protection for payment and will consider it incidental to this item of work.

703.04.03 Crushed Aggregate Slope Protection. The Department will measure the
quantity according to Subsection 703.04.02.

703.04.04 Channel Lining, Class IA. The Department will measure the quantity in
tons. The Department will not measure excavation below the upper surface of any channel
lining for payment and will consider it incidental to the work. The Department will not
measure anchor bars, wire mesh, lacing wire, or other material necessary to acceptably
complete the wire mattress units for payment, and will consider them incidental to this item
of work.

703.04.05 Channel Lining Class II. The Department will measure the quantity in
tons. The Department will not measure excavation below the upper surface of any channel
lining for payment and will consider it incidental to this item of work.

703.04.06 Channel Lining Class III. The Department will measure the quantity
according to Subsection 703.04.05.

703.04.07 Channel Lining Class IV. The Department will measure the quantity
according to Subsection 204.04.

703.04.08 Geotextile Fabric. The Department will measure the quantity according to
Subsection 214.04.

703.05 PAYMENT. The Department will make payment for the completed and accepted
quantities under the following:

Code Pay Item Pay Unit

08014, 08016 Reinforced Concrete Slope Wall, Size Square Yard

08019 Cyclopean Stone Riprap Ton

08020 Crushed Aggregate Slope Protection Ton

02482 Channel Lining, Class IA Ton

02483 Channel Lining, Class II Ton

02484 Channel Lining, Class III Ton

02488 Channel Lining, Class IV See Subsection 204.05
02602-02605 Fabric — Geotextile, Class Square Yard

The Department will consider payment as full compensation for all work required
under this section.
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704.01

SECTION 704 — UNDERDRAINS

DESCRIPTION. Construct underdrains of perforated pipe, non-perforated pipe,

and porous aggregate. When required, construct headwalls according to Section 710, and
the Standard Drawings.

704.02

MATERIALS AND EQUIPMENT.

704.02.01 Underdrain Pipe.

A) All Underdrain Pipe Except Edge Drain Outlet Pipe. Conform to Section 810

B)

for the following:

1) Circular Reinforced Concrete Pipe.

2) Corrugated Steel Pipe, Type IIL.

3) Corrugated Aluminum Alloy Pipe, Type III.

4) High Density Polyethylene (HDPE) Pipe (Thermoplastic).

Edge Drain QOutlet Pipe. Conform to Section 810 for the following:

1) Corrugated Steel Pipe, Type III.
2) Corrugated Aluminum Alloy Pipe, Type III.
3) High Density Polyethylene Pipe (HDPE), Type S (Thermoplastic).
4) Polyvinyl Chloride (PVC) Pipe (Thermoplastic) as follows:
a) Smooth. Conform to ASTM D 1785 for Schedule 40, or ASTM D 2241
for SDR 17.
b) Ribbed. Conform to ASTM F 794 for series 46.
¢) Corrugated. Conform to ASTM F 949.

704.02.02 Coarse Aggregate. Conform to Subsection 805.08.

704.02.03 Natural Sand. Conform to Section 804.

704.02.04 Geotextile Fabric. Use fabric for subsurface drainage and separation
conforming to Section 843 for wrapping coarse aggregate. Use circular-knit geotextile
conforming to ASTM D 6707 for perforated pipe socks.

704.02.05 Pipeline Inspection Camera. Provide a pipeline inspection camera for
edge drains having the following:

1))
2)
3)
4)
5)
6)
7)

8)
9)

Capable of recording the station, milepost, distance into the drain or other
indicators of location on the video.

A device for measuring the distance the camera has been pushed from the end of
the outlet.

The ability to record the distance superimposed on the video.

An outside diameter no greater than 3 inches.

Color capability with a minimum horizontal resolution of 400 lines according to
the manufacturer’s specifications.

Capable of being pushed in the 4-inch outlet pipes and mainline pipes for a
minimum of 280 feet, 250 feet of mainline plus outlet pipe.

Capable of being pushed or tractored for 1,000 feet in 8-inch or larger pipes
serving as a collector system for edge drains without headwalls.

A video output jack for connecting a video recording device.

Capable of being connected to controls, including the video recording device, for
the pipeline inspection equipment in the inspection vehicle.
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704.02.06 Video Recording Device. Provide a video recording device capable of
connecting to the video output jack on the pipeline inspection system for recording the
inspection.

704.02.07 Inspection Vehicle. Provide an inspection vehicle that will accommodate
the operation of the inspection camera and video recording device, and 2 passengers.
Provide a pipe inspection operator to operate the vehicle and observe the inspection. The
Engineer may accompany the pipe inspection operator in the vehicle at any time.

704.02.08 Flowable Fill. Conform to Subsection 601.03.03 B).
704.02.09 Headwalls. Conform to Subsection 710.02.
704.02.10 Concrete. Conform to Subsection 601.02.

704.03 CONSTRUCTION.

704.03.01 Porous Aggregate Underdrain. Excavate the trench to the lines, grades,
and section according to the Contract. Finish the bottom of the trench so that it is smooth
and firm. Tamp if necessary.

After preparing the trench, place the aggregate in the trench, in loose layers not
exceeding 6 inches in depth, and firmly tamp each layer in place. Use either crushed or
uncrushed coarse aggregate, including pea gravel, or natural sand. Continue backfilling the
trench with aggregate until the backfill reaches the compacted depth specified in the Plans.
When using coarse aggregate, completely wrap the aggregate in geotextile fabric according
to Subsection 214.03. Backfill above the aggregate with soil that the Engineer approves
and tamp in place in layers not exceeding 6 inches loose thickness.

704.03.02 Perforated and Non-Perforated Pipe Underdrains.

A) All Pipe Underdrains Except Pavement Edge Drains. Excavate the trench to a
depth below the outside bottom of the plan underdrain elevation to allow for the
placement of sufficient bedding to eliminate any irregularities in the trench
bottom, and to a width of at least one foot wider than the external diameter of the
pipe.

Place perforated pipe with the perforations in the invert. Join perforated
sections with coupling fittings or bands. Place and compact granular backfill of
Size No. 78, 8, or 9M coarse aggregate or natural sand around the pipe ensuring
that the pipe is true to line and grade and the haunches are fully supported. Where
perforated pipe installations outlet into open ditches provide a minimum of 8 feet
of non-perforated pipe from the outlet.

For non-perforated pipe installations, place the pipe with the bell end upgrade
and with open joints not exceeding 3/8 inch. Join the last 2 outlet sections.

Close the upgrade ends of all underdrain pipe installations with plugs to
prevent entry of debris. Equip the outlet end of underdrain pipe with a screen.

After placing the pipe, place coarse aggregate or natural sand to a height of at
least one foot above the top of the pipe. When using natural sand for backfill,
wrap the perforated pipe in circular-knit geotextile fabric; when using coarse
aggregate for backfill, completely wrap the aggregate in geotextile fabric,
according to Subsection 214.03. Fill any remaining portion of the trench with
either granular or impervious material according to the Contract or as the Engineer
directs. Do not allow the minimum height of fill to be more than 2 feet above the
top of the pipe, except the Engineer will allow one foot of fill from the top of the
pipe to the top of subgrade in cases where 2 feet would not allow proper
installation for drainage. Thoroughly compact the fill material in layers not
exceeding 6 inches loose measurement. During placement of the aggregate and
granular or impervious material do not damage or displace the pipe.
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B)

Encase any pipe that has less than one foot of cover at the outlet end in 6-inch
thick concrete of any class or flowable fill. Proportion the concrete or flowable
fill according to Subsection 601.03.

Pavement Edge Drains. Construct using 4-inch diameter pipe according to
Subsection 704.03.02 A), or as shown on the plans, except for the following:

1) Backfilling.

a. Fabric Wrapped Trench and Crushed Aggregate. When backfilling,
place geotextile fabric in the trench and shape to the sides and bottom of
the trench without stretching the fabric. Ensure that the geotextile fabric
does not pull down into the trench when placing the backfill material. Do
not damage the geotextile fabric when placing the filter aggregate.
Partially wrap the aggregate according to Subsection 214.03. Fold the
fabric over the backfilled trench and secure.

b. Geotextile Pipe, Sock and Sand. Backfill the pipe with a natural sand
conforming to Section 804. Do not use geotextile pipe, sock and sand if
the pavement section is constructed with a drainage blanket.

c. Edge Drain Outlet Pipe. Encase any outlet pipe with a minimum of 6
inches of concrete or flowable fill over the top of the outlet pipe. In paved
sections bring the concrete or flowable fill up to the bottom of pavement.
Proportion the concrete or flowable fill according to Subsection 601.03.

2) Headwalls for Outlets. When the Contract requires outlet headwalls, the
Engineer will require adjustments to the headwalls when necessary to fit
existing drainage conditions. Place precast headwalls according to Subsection
710.03.01 B). Install the headwall with a slope of 1/2 inch in one foot. When
practical, place the toe of the headwall a minimum of 6 inches (one foot
desirable) above the bottom of the ditch. Place crushed aggregate size No. 2
aminimum depth of 4 inches around the headwall as specified in the Contract.

3) Cored Hole Drainage Box or Cross Drain Headwall Connector. Make the
connection according to Section 710. Make the cored hole drainage box
connection a minimum of one foot above the bottom of the box. Attach a
rodent screen to all edge drain outlet structures according to the Standard
Drawings.

4) Construction Near Guardrail. When guardrail is attached to a structure, adjust
the placement of the outlet pipe so that guardrail posts will not be driven
within one foot of the outlet pipe. When the guardrail is not attached to a
structure, adjust the placement of the outlet pipe or the guardrail so that
guardrail posts will not be driven within one foot of the outlet pipe. Mark the
location of the outlet with paint or other means the Engineer approves.
Conduct a mandrel test after driving the guardrail posts by pushing a piece of
flexible 2-inch gas pipe through the outlet pipes. Replace all damaged outlets.

5) Field Data. Visually observe the condition of each headwall. Observe the
extent of debris blocking the headwall. Provide a description of the debris,
the condition of the rodent screen, a description of the ditch line drainage, and
the percent grade of the headwall. Take photographs of significant distresses
and provide copies of the photographs to the Engineer. Describe the location
of these significant distresses and the headwall type for each headwall.
Record all observations and data and submit them to the Engineer on standard
forms approved by the Engineer.

6) Inspection of Edge Drain Systems. Inspect installed pavement edge drain
system immediately before placing the final surface. Use a pipeline inspection
camera to determine if the edge drain system is functioning properly.
Beginning at the rodent screen, push the camera through the outlet pipe
system and into the mainline edge drain system. Push the camera into the
mainline edge drain until there is resistance against further movement, the
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end of the pipe segment is reached, or for approximately 250 feet, and record
this distance. Use the camera as a mandrel for determining locations of
compressed pipes when desired. Document observed distresses, including
blockages, rips, separations, backfill in the crushed pipe, crushed pipe,
improper couplings, improper connections, and all other distresses. Make all
photographic observations on video and provide a copy to the Engineer.
Record all observations and data and submit to the Engineer, on standard
forms approved by the Engineer. Provide the CCTV inspection on a standard
video file or other format the Engineer approves.

7) Certification of Edge Drain Systems. Provide certification that the installed
pavement edge drain system is functioning properly before formal acceptance
of the project.

8) Trenching Material. When the Engineer approves, excavated trench material
may be used to dress the existing shoulder adjacent to the trench.

9) Corrective Work. The Department may require corrective work when the
video or Inspection report indicates there are pipe distresses.

704.04 MEASUREMENT.

704.04.01 Porous Underdrain. The Department will measure the quantity in linear
feet along the centerline of the underdrain. The Department will not measure excavation
for the trench less than or equal to 4 feet in depth or the geotextile fabric used to wrap coarse
aggregate for payment and will consider them incidental to this item of work.

704.04.02 Perforated and Non-Perforated Pipe. The Department will measure the
quantity of each size of Perforated and Non-Perforated Pipe in linear feet along the
centerline of the pipe. The Department will not measure saw cutting the existing shoulder,
materials for bedding and backfill encasement with concrete or flowable fill, or excavation
of the trench up to 4 feet in depth for payment, and will consider them incidental to this item
of work.

704.04.03 Perforated Pipe Headwalls. The Department will measure the quantity
according to Subsection 710.04.

704.04.04 Structure Excavation, Common. The Department will measure the
quantity of excavation for the trench in excess of 4 feet in depth in cubic yards. The
Department will measure the maximum trench width as that specified in the Plans or
Standard Drawings.

704.04.05 Crushed Aggregate Size No. 2. The Department will measure the quantity
used for edge drain headwall outlet erosion control by the ton. The Department will not
measure removal of excess material for payment and will consider it incidental to this item
of work.

704.04.06 Inspect and Certify Edge Drain System. The Department will measure
Inspect and Certify Edge Drains System by the lump sum. The Department will not measure
corrective work due to the construction operation for payment and will consider it incidental
to this item of work.

704.04.07 Perforated and Non-perforated Pipe for Edge Drains. The Department
will measure the quantity of each size of Perforated and Non-Perforated Pipe for Edge
Drains in linear feet along the centerline of the pipe. The Department will not measure
materials for bedding and backfill, encasement with concrete or flowable fill, geotextile
fabric used for wrapping perforated pipe or for wrapping coarse aggregate backfill, or
excavation of the trench up to 4 feet in depth for payment, and will consider them incidental
to this item of work.
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704.05 PAYMENT. The Department will make payment for the completed and accepted
quantities under the following:

Code Pay Item Pay Unit

02679 Porous Underdrain Linear Foot
01000-01004 Perforated Pipe, Size Linear Foot

----- Perforated Pipe Edge Drain, Size Linear Foot
01010-01014 Non-Perforated Pipe, Size Linear Foot
01020-01035 Perforated Pipe Headwalls, Type, Size See Subsection 710.05
08001 Structure Excavation Common See Subsection 603.05
00078 Crushed Aggregate Size No. 2 Ton

01015 Inspect and Certify Edge Drain System Lump Sum

The Department will consider payment as full compensation for all work required
under this section.
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SECTION 705 — PIPELINE INSPECTION

705.01 DESCRIPTION. A video inspection and deflection testing will be required on
projects where either of the following criteria are met:

e 250 linear feet of storm sewer and/or culvert pipe

e Routes with an ADT greater than 1,000 vehicles

Conduct video inspection and deflection testing on all pipe located under the roadway
and 50 percent of the pipe not under the roadway. Storm sewer runs and outfall pipes not
under the roadway take precedence over rural entrance pipes. Deflection testing must be
completed prior to video pipeline inspection.

In addition to the specific quantitative testing procedures outlined in this section, the
Engineer may also require the repair and/or removal and replacement of any pipe
determined by video inspection to have been improperly installed. This includes but is not
limited to incorrectly installed pipe joints and cracked flexible pipe.

705.02 VIDEO INSPECTION. Ensure pipe is clear of water, debris, and obstructions.
Complete the video inspection and any necessary measurement prior to placing the final
surface over any pipe. When paving will not be delayed, take measurements 30 days or more
after the completion of the earthwork to within 1 foot of the finished subgrade. Notify the
Engineer a minimum of 24 hours prior to the video inspection and notify the Engineer
immediately if distresses or locations of improper installation are discovered. Procedure for
video pipeline inspection shall be performed in accordance with KM 64-114.

Ifrigid pipes exceed the cracking and installation thresholds indicated in the Rigid Pipe
Remediation Table in Section 705.05, provide the Department with an evaluation of each
location conducted by a Professional Engineer addressing the severity of the cracking,
structural integrity, environmental conditions, design service life, and an evaluation of the
factor of safety using Section 12, “Buried Structures and Tunnel Liners,” of the AASHTO
LRFD Bridge Design Specifications. Based on the evaluation, the Department may allow
the pipe to remain in place if the cracking is remediated according to an approved
remediation plan and no deductions will apply. If the remediation plan is not accepted, the
Contractor shall remove and replace the pipe at no cost to the Department. When the
camera/video cracking results are called into question, the Department may require direct
measurements.

If any pipe with bell and spigot connections exceeds the joint separation threshold
indicated in the Joint Separation Remediation Table in Section 705.05, provide the
Department with an evaluation of each location. Based on the evaluation, the Department
may allow the pipe to remain in place if the joint separation is remediated according to an
approved remediation plan and no deductions will apply. If the remediation plan is not
accepted, the Contractor shall remove and replace the pipe at no cost to the Department.

The Cabinet may elect to conduct Quality Assurance verifications of any pipe
inspections. These verification inspections will be performed by the Kentucky
Transportation Center. The Division of Construction shall be contacted by the Engineer
when verification testing is needed.

705.03 DEFLECTION TESTING.

Pipe Type Diameter Test Method
Flexible (excluding coated CMP) <48” Mandrel
Coated CMP <48” Laser
Flexible >48” Physical

705.03.01 Mandrel Deflection Testing. Mandrel testing will be used for deflection
testing of all flexible (excluding coated corrugated metal pipe) up to and including 48
inches in diameter. Use a mandrel device with an odd number of legs (9 minimum)
having a length not less than the outside diameter of the mandrel. The diameter of
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mandrel at any point shall not be less than the diameter specified in the table below.
Mandrels can be fixed size or a variable size. The diameter of the mandrel, whether fixed
or variable, must be verified with a proving ring or other method as per the
manufacturer’s guidelines. Provide verification documentation for each size mandrel to
the Engineer prior to testing. Procedure for mandrel deflection testing shall be performed
in accordance with KM 64-114.

Base Pipe Diameter AASHTO Nominal Max De'ﬂection Limit
(inches) D.mmeter (inches)

(inches) 5.0% 10.0%

15 14.76 14.02 13.28

18 17.72 16.83 15.95
24 23.62 22.44 21.26
30 29.53 28.05 26.58
36 35.43 33.66 31.89
42 41.34 39.27 37.21
48 47.24 44.88 42.52
54 53.15 50.49 47.84
60 59.06 56.11 53.15

705.03.02 Laser Deflection Inspection. Laser inspection will be used for deflection
testing of all coated corrugated metal pipe up to and including 48 inches in diameter.
Provide a laser deflection measuring device capable of measuring deflection to an
accuracy of 0.5% or better and a repeatability of 0.12% or better. Procedure for laser
inspection deflection testing shall be performed in accordance with KM 64-114.

705.03.03 Physical Measurement Deflection Inspection. Physical measurement
should be used for all flexible pipes greater than 48 inches in diameter. Use a contact
or non-contact distance instrument. A leveling instrument is recommended for
establishing or verifying vertical and horizontal control. Procedure for physical
measurement of pipe deflection shall be performed in accordance with KM 64-114.
Ingress, egress and work shall be in compliance with OSHA requirements as noted in
29 CFR Part 1926 Subpart AA, and the guidelines from OSHA publication 3825-09
2015 Confined Space Entry.

705.03.04 Deflection Testing Results. If flexible pipes exceed the deflection and
installation thresholds indicated in the Flexible Pipe Deduction Table in Section
705.05, provide the Department with an evaluation of each location conducted by a
Professional Engineer addressing the severity of the deflection, structural integrity,
environmental conditions, design service life, and an evaluation of the factor of safety
using Section 12, “Buried Structures and Tunnel Liners,” of the AASHTO LRFD
Bridge Design Specifications. Based on the evaluation, the Department may allow the
pipe to remain in place at a reduced unit price as shown in the Flexible Pipe Deduction
Table in Section 705.08. When the pipe shows deflection of 10 percent or greater,
remove and replace the pipe.

The Cabinet may elect to conduct Quality Assurance verifications of any pipe
inspections. These verification inspections will be performed by the Kentucky
Transportation Center. The Division of Construction shall be contacted by the
Engineer when verification testing is needed.

705.04 MEASUREMENT.
705.04.01 Pipeline Video Inspection. The Department will measure the quantity in
linear feet along the pipe invert of the structure inspected. When inspection above the

quantity specified in the Contract is performed due to a disagreement or suspicion of
additional distresses and the Department is found in error, the Department will measure
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the quantity as Extra Work according to Subsection 104.03. However, if additional
distresses or non-conformance is found, the Department will not measure the additional
inspection for payment.

705.04.02 Deduction for Pipe Deflection. The Department will determine the
quantity of deflected pipe using the pipe inspection summarization report in accordance
with KM 64-114. The Department will make deductions for pipe sections that do not
meet the requirements of the specifications in accordance with the tables in Section
701.05. The section length is determined by the length of the pipe between joints where
the failure occurred.

705.05 PAYMENT. The Department will make payment for the completed and accepted
quantities under the following:

Code Pay Item Pay Unit
23131ER701 Pipeline Video Inspection Linear Foot
10065NS Pipe Deflection Deduction” Dollars

(1) All pipe deductions shall be handled in accordance with the tables below.

RIGID PIPE REMEDIATION TABLE
Crack Width (inches) Payment
<0.10 100% of the Unit Bid Price
>0.10 Evaluation Required

(1) Follow the procedure outlined in paragraph 705.03.04

FLEXIBLE PIPE DEFLECTION TABLE
Amount of Deflection (%) Payment
0.00t0 5.0 100% of the Unit Bid Price
5.1109.9 50% of the Unit Bid Price ¥
10.1 or greater Remove and Replace

(1) Provide structural analysis for HDPE and metal pipe. Based on the
structural analysis, pipe may be allowed to remain in place at the
reduced unit price.

(2) The Department may allow the pipe to remain in place with no pay to
the Contractor in instances where it is in the best interest of the public
and where the structural analysis demonstrates that the pipe should
function adequately.

JOINT SEPARATION REMEDIATION TABLE
(Pipes with Bell & Spigot Connections)

Joint Separation Width (inches) Payment
<0.50 100% of the Unit Bid Price
> (.50 Remediate or Replace )

(1) Provide the Department, in writing, a method for repairing
the observed joint separation. Do not begin work until the
method has been approved.
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SECTION 706 — ENCASEMENT PIPE

706.01 DESCRIPTION. Provide an encasement pipe, open cut or a bored and jacked
pipe under a roadway or other sensitive area.

706.02 MATERIALS.

706.02.01 Welded and Seamless Steel Pipe. Conform to the following table for the
minimum wall thickness for steel pipe

MINIMUM WALL THICKNESS FOR STEEL PIPE
Nominal Diameter Wall Thickness
(inches) (inches)
18 or less 0.375
24 0.500
30 0.500
36 0.532
42 0.625

706.03 CONSTRUCTION.

706.03.01 Open Cut. Install the pipe according to the manufacturer's specifications
and installation procedures. When the Engineer requests, provide a manufacturer's technical
representative to assist in pipe installation.

706.03.02 Bore and Jack. Construct access pits on both sides of the area to be
tunneled, one for the boring equipment and one on the receiving end.

Use a boring and jacking machine that is capable of keeping the advanced bore hole
within the required alignment. Maintain the alignment of the guide rails to the proper line
and grade, immediately correcting any possible displacement, until completing the boring
and jacking operation.

Use a smooth casing pipe of sufficient strength and diameter to provide a tight fit
against the earth sides of the bore hole and of sufficient size to allow installation of the
carrier pipe and any required positive anchorage. Weld the joints with a continuous
circumferential weld.

Frequently check the line and grade and adjust the alignment as practical. When a
physical obstruction or other situation requires the abandonment of a partially completed
bore hole and the starting of a new hole, backfill as the Engineer directs.

706.04 MEASUREMENT.

706.04.01 Open Cut Encasement Pipe. The Department will measure the completed
length of encasement pipe through the flowline from end to end in linear feet. The
Department will not measure the backfill and will consider it incidental to this item of work.

706.04.02 Bored and Jacked Encasement Pipe. The Department will measure the
completed length of encasement pipe through the flowline from end to end in linear feet.
When abandoning a bore hole due to an unforeseen physical obstruction or situation, the
Department will measure the work according to a negotiated supplemental agreement.
When abandoning a bore hole due to mechanical malfunction, improper alignment, or other
problems due to construction operations, the Department will not measure the backfill and
relocation for payment and will consider it incidental to this item of work.
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706.05 PAYMENT. The Department will make payment for the completed and accepted
quantities under the following:

Code Pay Item Pay Unit
01059-01087 Steel Encasement Pipe,Bore and Jack,Size,Thickness  Linear Foot
----- Steel Encasement Pipe,Open Cut,Size, Thickness Linear Foot

The Department will consider payment as full compensation for all work required
under this section.
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SECTION 707 — TUNNELS BY USE OF STEEL LINER PLATES

707.01 DESCRIPTION. Tunnel using conventional tunneling methods and install
tunnel liner plates.

707.02 MATERIALS.
707.02.01 Liner Plates. Conform to Section 819.
707.02.02 Grout. Conform to Subsection 601.02.

707.03 CONSTRUCTION. Excavate tunnels by full face, heading and bench, multiple
drift procedures, or other Engineer approved methods. Complete all work under the
supervision of a superintendent familiar with tunneling and the use of tunnel liner plates.

Begin tunneling at either end unless otherwise directed. When necessary to reach the
entrance grade, construct an access pit of sufficient size to accommodate the tunnel
excavation, spoil removal, access rails, liner plates, and other items necessary for the tunnel
operation. Sheet or shore the access pit to accommodate all requirements for safety and
stability. Excavate for the tunnel in close conformance to the outside shape of the liner
plates.

Replace any liner plates damaged during handling and placing. Handle coated plates
in a manner that prevents damage to the coating. Assemble the liner plates according to the
manufacturer’s recommendations at such time so there will not be more than 2 feet of tunnel
mucking ahead of the bolting up of plates. At the end of each work day, construct a bulkhead
inside the assembled liner plate at the construction face unless the Engineer specifically
grants permission to omit the bulkhead.

Install grout blocks at each end after completing bolting of liner plates. Proportion
grout according to Subsection 601.03. Force grout into voids through the grouting holes in
the plates with such pressure that all voids occurring between the liner plates and excavation
will be filled.

Grout and install liner plates simultaneously.

707.04 MEASUREMENT. The Department will measure tunnels of each size in linear
feet along the invert.

707.05 PAYMENT. The Department will make payment for the completed and accepted
quantities under the following:

Code Pay Item Pay Unit
-— Tunnel, Size Linear Foot

The Department will consider payment as full compensation for all work required
under this section.
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