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STATE OF TENNESSEE

DEPARTMENT OF ENVIRONMENT AND CONSERVATION
Division of Water Pollution Control

6® Floor, L & C Annex
401 Chorch Street
Nashville, TN 37243-1534

February 27, 2004

Mr. John C. Modzelewskd, P.E,
City Engineer

City of Germantown:

1930 Sonth Germantown Road
Germantown, TN 38138-2815

Re: Standard Specifications for Sewer Construction
City of Germantown
Water Poliution Control Project No. 04-0075
Shelby County, Tetmesgee

Dear Mr. Modzelewski:

Mmewmmcmmﬁm&Wnammmcmwmmc&y
of Memphis on January 22, 2004, several copics of their Standard Specifications for Sewer Construction. Briefly, these

We have completed our review of the sibmittal from the City of Memphis and have determined the submittal is satisfactory
and the standard construction specifications have been stamped to indicate our approval for construction. Approval of these
standard specifications will expire on February 27, 2007. We understand from correspondence received from you on
Novembet 14, 2003, yon will also be using their standard specifications. We are retaining onc copy of the approved
standard specifications for the city in our central affice and sending you two copi¢s for your records.

H you have any questions regarding cur review of the submittal, please do Bot hesitate to contact me by phone at (615) 532-
0358 or by email at Phil.Simmons@stote.tn.us.

File copy: Environmental Assistance Center - Memphis, Water Pollution Control
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CITY OF MEMPHIS

STANDARD CONTRACT DOCUMENTS
DIVISION 2 - CONSTRUCTION AND MATERIAL SPECIFICATIONS
PART 25 - SANITARY SEWER FACILITIES

SECTION 2501 - SEWER PIPE INSTALLATION

25011 - SCOPE

This Werk will consist of the construction of sanitary sewers, siphons, and servica connections of the
kinds and dimensions shown on the Plans, stipulatad in the Contract Documsnts; or as directed by the Engineer.
The construction will be accomplished by these Specifications and in conformity with the lines, grades, and details
shown on the Plans ar established by the Engineer. The Contractor will perform all work necessary to complete
the Contract with the best modem practice. Without specifications that state the quality of any work, the
Contractor is required to perform such items using first-quality construction. Uniess otherwise provided, the
Contractor will furnish all material, equipment, tacls, labor and incidentals necessary to complete the Work.

The Engineer may change the Plans, Spedifications, character of work or quantity of work, provided the

cost of the- changes does not exceed 10% of the contract price.

2501.2 - MATERIAL AND EQUIPMENT
2501.2.1 MATERIAL

2501.2.1.1 Construction Material
All material furnished by the Contractor will be néw, high quality and free from defects. Previously used

material in acceptabile condition may be used for bracing, forms, false work, and similar uses. Material not
conforming to the requirements of the Specifications will be considered defective and will be removed immediately

from the site.

2501.2.1.2 Higher Strength Pipe
The Contractor may substitute a higher strength pipe of the same type as that specified subject to the

approval of the Engineer. -

2501.2:1.3 Qualifications of Manufacturers
Pipe for sanitary sewers will be the standard product of an established, reputable manufacturer made in a

permanent plant. Supplers for each material to be used by the Contractor will be subject to approval by the
Engineer. No material will be delivered until the manufacturer and product have been approved by the Engineer.

2501.2.1.4 Material Inspection and Testing

Representative samples of material intended for mcorporatlon in the work will be submitted for
examination when so specified or requested. All material to be used in the work will be sampled, inspected, and
tested by current ASTM specifications, or other standard specifications. The Coniractor will furnish the Engineer
with three copies of certified reports from a reputable testing.laboratory showing the results of the tests carried out
on representative samples of material to be used on the Project. Each length of pipe delivered to the project will
show the laboratory's stamp. The performance or cost of all testing is the responsibility of the Contractor.

The Contractor will notify the Engineer before any deliveries of material and will make whatever provisions

are necessary to aid the-Engineer in the inspection and culling of the material before installation.

2501-7



2501.2.1.5 Storage

The Contractor will pravide and maintain storage facilities and exercise such-measures to maintain the

specified quality and fitness of material to be incorporated in the work. The interior and sealing surfaces of the,
pipe; fittihgs and adapters will be kept frea from dirt and foreign matter. PVC plpe, fittings, aljd adapters stored
outside and exposed to sunlight will be covered with an opaque material with-proper ventilation.

2501.2.1.6 Vitrified Clay Pipe and Fitlings . _
. Vitrifled clay pipe and fittings will only be used as specified by the Engineer. Pipe and fittings for gravity

sewer and service connection applications will be extra sfrength, hard burned vitrified clay plpe according to ASTM
C 700. - Joints will be molded compression type or trapped O-ring joints using plastic or rubber material. All plpe
30 inches in diameter or greater will have a trapped O<ring gasket. Joints will conform to the requirements of the
ASTM C 425. Fittings such as wyes used for connecting house or building sewers will provide a joint satisfactory

to the Engineer.

2501.2.1.7 Reinforced Concrete Pipe
All reinforced concrete pipe for gravity sewer applications will. conform to the requirements of ASTM C 76

for circular pipe, Wall B or greater, for the specified diameter and strength class. If no class is specified, Class llI
pipe will be used. The interior surface of the pipe will be a smooth, cylindrical surface. Cement will meet all the
requirements ASTM C 150, Type I. No lifting holes will be allowed. Prestressed concrete cylinder pipe will be
manufactured in accordance with AWWA Standard C301-82. The pipe will be fumished complete with gaskets,
grout bands and lubricant as required for proper installation. Pipe will be designed for a 0.01 inch crack D-Load.

The ultimate D-Load will be at least 1.5 times the 0.01 inch D-Load. : ‘
The interior of all 36 inch diameter pipe and larger will be fully lined with 2 PVC liner such as T-Lock. The

liner will be welded at each joint. Exceptions to this requirement may be granted at the direction of the Engineer.
Joints in reinforced concrete pipe less than 30 inches In diameter will have compression gaskets or -
trapped O-ring gaskets. Pipes 30 inches In diameter or greater will have trapped O-ring gaskets meeting the
requirements of ASTM C 443. When required, concrete pipe ends will be manufactured with steel bell and spigot
and rings with a groove on the spigot for an O-ring rubber gasket. This joint will meet the joint requirements of
ASTM C 443 and ASTM C 361. The shape, dimensions, and tolerances of the bell and spigot or tongue and
groove ends of the pipe will meet the requirements of ASTM C'443. The ands of the rubber gasketed pipe wifl be
accurately manufactured so that, when adjacent pipe sections are drawn together, the rubber gasket will be

uniformly compressed around the periphery of the pipe to provide a watertight seal.

2501.2.1.8 - Ductite Iron. Pipe and Fittings
Ductile iron pipe for gravity sewer and service connactions will tonform to ASTM A 746. Ductile iron pipe

for force miain applications will conform to ANSI A 21.51. The pipe thickness design will conform to ANSI A 21.50.
If no thicknass class is specified on the Plans or Contract Documents, Class 50 or approved equivalent will be
used. All ductile iron pipe will be lined with elther Protecto 401 Ceramic Epoxy, SewPer Coat Cament Mortar
Lining, or Polyethylene. Linings will be applied according to manufacturers recommendations. Fittings will

. conform to the requirements of ANS| A 21.10. Unless otherwise specified, joints will be push-on gaskst type
coriforming to the requirements of ANSI A 24.11. Mechanical joints will conform to the requirements of ANSI A
21.11. Flanged joints will conform to the requirements of ANSI A 21.15. Flexible joint ductfla fron pipe for river
crossing applications will conform to ASTM A 536 and will be Grade 70-50-05. Steel retainer rings will conform to

ASTM A 148 for Grade 90-60.

2501.2.1.9 Polyvinyl Chloride (PVC)Composite Pipe and Fittings (8-15 inch Diameter)

PVC composite pipe (Truss Pipe) and fittings for gravity sewer applications will conform to the
requirements of ASTM D 2680. PVC composite pipe must be compatible with existing ABS composite pipe and
fittings. The spigot of supplied pipe and all pipe cut in the field will be sealed according to manufacturers’
specifications. PVC compounds will conform to ASTM D 1784 cell class 124548B.

Solvent weided PVC saddle wye’s can only be used on existing PVC and truss gravity sewer mains.
Collar joints for pipe and fitting will be either Typa SC (solvent cemant) or Type OR (flexible gasketed compression

joint) and will conform to the requirements of ASTM D 2680.
2501.2.1.10A Polyvinyt Chioride (PVC) Pipe and Fiftings {8-15 inch Diameter)

PVC solid wall pipe and fittings for gravity sewer applications will conform to the requirements of ASTM D
3034. The standard dimension ratio (SDR) will be SDR 26 (Type PSM). PVC resin will conform to ASTM D 1784
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cell class 12454C. A different cell class will be allowed only if the material meets the requirements of a superior
cell class than 12454C. Fittings for PVC gravity sewer pipe will be fabricated from PVC meeting the respeciive
ASTM PVC pipe standard for molded PVC. - The wal thicknesses of the waterway and bell of molded fittings wiil
be no less than the raspective minimum thicknesses for the aquivalent pipe. All fittings will be compatible with the
pipe to which they are attached. '

All PVC pipe joints will be gasketed bell and spigot push-on type conforming to ASTM D 3212, unless
directad otherwise in these Specifications. Gaskets will be part of & complete pipe section and purchased as such.
Lubricant will be as recomimended by the pipe manufacturer.

2501.2.1.10B Polyvinyl Chioride (PVC) Profile Pipe and Fittings {18-36 inch Diameter)

In view of tha fact that PVC Sewer Pipe 18-36 inch diameter is not camently included in the City of
Memphis Standard Construction Specifications, the City may allow, at the discretion of the City Engineer, tast
instaliations of PVC Sewer Pipe 18-36 inch diameter on a case by case basis.

2501.2.1.10C High Density Polyethylene (HDPE) Pipe and Fittings
High Density Polysthylene Pipe (HDPE) may be used in-construction of inverted siphons, No HDPE will

be allowed in any other gravity sewer application. All HDPE shall be manufactured from virgin extra high
molecular weight, high density PE3408 polyethylene pipe grade resin to a minfmum cell classification of
PE3454234C as determined by ASTM D3350. No post consumer recycled polyethylene matenals shall be allowed.
The minimum material classification shall conform to Ili C 5 P34 as determined by ASTM D1248.
Alt HDPE pipe and fittings shall conform to ASTM F714 and ASTM D3261, respectively, and have a

Standard Dimension Rafic (SDR) of 17. )

~ Successive joints of HDPE pipe shall be joined by heat fusion at a fusion pressure of 75 psi and
temperature.of 400° F. All such connections shall be performed in strict accordance with the manufacturer's

instructions.

2501.2.1.11 Polyvinyl Chloride (PVC) Pressure Pipe and Fittings *
PVC pipe and couplings for force main applications will conform to the requirements of ASTM D 2241 and

AWWA C 900 Standard for Polyvinyl Chloride (PVC) Pressure pipe 4 inch through 12 inches for Water. The
minimum pressure class will be Class 200 or as specified and outside diameter bass (IPS or Cl) willbe as -

specified in the Plans or Contract Documents.

.Joints for pipe and couplings will be solid ring elastometic gasket type. Gaskets must withstand internal ™~

pressures of not less than the minimum sustained pressure and burst pressure requirements specified for the pipe
with which they are designed to be used. . No solvent cement joints will be allowed. Joints will conform to the

requirements of AWWA C 900.

2501.2.1.12 High Density Polyethyiene (HDPE) Pressure Pipe and Fittings
High Density Polysthylene Plpe (HDPE) shall be manufactured from virgin extra high molscular weight,

high density PE3408 polysthylens pipe grade resin to a minimum cell classification of PE345434C as determined
by ASTM D3350. No post consumer recycled polyethylene materials shall be allowed. The minimum material
classification shall conform to i1l C.5 P34 as determined by ASTM D1248.

All HDPE pipe and fittings shall conform to ASTM F714 and ASTM D3261, respectively, and have a
Standard Dimension Ratio (SDR) of 17. )

Successive joints of HDPE pipe shail be joined by heat fusion at a fusion pressure of 75 psi and
temperature of 400° F. All such connections shall be performed in strict accordance with the manufacturer’s

instructions.

2501.2.1.13 Steel Casing Pipe
Casing pipe will-conform to ASTM A 139. Minimum yisid Strength will be 35,000 psi. Wall thickness will

meet the requirements of the latest revision of the American Rallway Engineering - Assoctation Manual of
Recommended Practice unless otherwise specified. Wall thickness will be:

Nominal Thickness Inches Nominal Diameter Inches
0.188 Less than 14
0219 14 and 16
0.250 18
0.281 20
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0.312 22

0.344 24

0.375 26

0.406 28 and 30
0.438 32

0.489 34 and 36
0.500 38, 40, and 42

When casing is Installed without a protective coating and s not cathodically protected, the wall thickness
shown above will be Increasad to the nearest standard size that is a minimum of 0.063 inches greater than the
thickness shown. This requirement does not apply to casing diameters less than 12 3/4 inches.

2501.2.1.14 Lubricants for Prefabricated Pipe Gaskets
The lubricant used in jointing pipes fitted with flexible, rubber gaskets will be as recommended by the pipe

manufacturer. Lubricants will be suitable for use at temperatures from 5° fo 120° F(-15°C to 50°C). Containers
will be labeled with the intended, compatible pipe material and the manufacturer's name.

2501.2.1.15 Primers and Adhesives
Ali primers and solvents used with ABS Cormposite Sewer pipe will conform to ASTM D 2235 and will be

applied as recommended by the manufacturer. For bonding PVC to PVC, solvent cement will conform to ASTM D
2564. For bonding PVC to ABS, solvent cement will conform to ASTM D 3138. Adhesives used to fasten fiexible
rubber or rubber gaskets will conform to the requirements of the gasket manufacturer.

2501.2.1.16 Adapters and Couplings _
At the direction of the Engineer, a connection of sanitary sewer pipes (8 inches through 15 inches) of

dissimilar material, different sizes or for the repair of sanitary sewer pipes of similar material may be made by
means of an approved compression or mechanical connector or adapter. The gaskets for compresélon
connectors or adapters will be manufactured of an approved preformed elastomeric material conforming fo
applicable sections of ASTM Standards C 143, C 425, C 564, and D 3212. Mechanical couplings or adapters will
have tightening clamps or devices made of 300 series stainiess steel with a stainless stee! shear ring and stainless
steel hardware, as specified in ASTM A 167. If a stainless steel shear band is not used a concrete collar is
required. Each connector and adapter will bear the manufacturer's name and required markings. instalfation will

be by the manufacturer's recommendations.

At the direction of the Engineer, a connection of sanitary sewer pipss (18 inches in diameter and larger) of
dissimilar material, different sizes or for the repair of sanitary sewer pipes of similar material may be made in
accordance with section 2501.3.9.3 of these specifications. Mechanical connectors meeting the above
requirements may be used at the direction of the Engineer.

2501.2.1.17 Porfland Cement Concrete’ ‘
Portland Cement Concrete will be of the class and dimensions shown on the Plans, or as directed by the

Engineer. The classes of concrete are called Class A and Class C. Class A concrete Is intended principally for
concrete structures designed for high strength. Class C concrete is low strength concrete, intended principally for
foundation stabilization, pipe cradlas and encasement and other general purpose uses. All portiand cement,
coarse aggregate, fine aggregate, water, air entraining agents and chemical admixtures, their proportioning,
mixing, delivery, minimum strength, sampling and testing will be as specified in Part 31 of these specifications.

2601.2.1.18 Crushed Limestone . ,
Crushad limastons will ba size No. 67 Coarse Aggregate mesting the requirements of the Tennessee DOT

Standard Specifications for Road and Bridge Construction and the following gradation:
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Total Percent by Dry Weight,
Passing Each Sieve (U.S. Standard)

Size Ne. 1" 3/4" 3/8" No.4 No. 8
67 100 90-  20- 0- 0-
100 55 10 5

2501.2.1.19 Sand . _
Sand for pipe bedding wifl consist of naturai sand, all of which passes a 3/8 inch sieve ‘and not more than

10 percent passes a No. 200 sleve.

2501.2.1.20 Mortar .
Mortar will be composed of one part portland cement, two parts masonry sand, hydrated lime not to

exceed 10 percent of the cement used, and 4 parts water. All ingredients will be proportioned by measurements
and not by estimating. All portland cement, sand, and water will be as specified In Part 31 of this Specification. All
hydrated lime will be as specified by ASTM C 6..

The mortar will be hand mixed or machine mixed. in the preparation of hand mixed mortar, the sand,
cement and hydrated lime wili be thoroughly mixed in a clean, tight, mortar box until the mixture Is of uniform color,
after which water will be added. Machine mixed mortar will be prepared in an approved mixer and will ‘be mixed .
not less than 1% minutes. Mortar will be used within 30 minutes after mixing. '

2501.2.1.21 -Bracing Lumber
" Lumber for tunnef bracing will be a minimum of 3 inches thick and made of bridge oak. All timbers will be

of good quallty, straight grained, and free from weakening knots and other defects. Bracing will be placed to farm
a structurally sound timber tunnel. The timber tunnel lining will remain in place after laying the pipe and backfiliing.

2501.2.1.22 Pit Run Gravel-
Pit run grave! will consist of one of the three gradations shown in the table below.

Total Percent by Dry Weight,
Passing Each Sieve (U.S. Standard)

Size No. 24" 2" 1% 1" ase" No.40 Clay *
1 100  '95-100 ‘35656  10-30 1-12
2 100 95-100 4085  10-30 1-12
3 100 90-100 4565  10-35 2-12

*Clay content will be determined by the Hydrometer Test-AASHTO T B8. Clay content up to 15 percent
may be used with the approval of the Engineer. )

That portion passing the No. 40 sieve will be known as the binder. The binder aggregate will consist of
hard durable particies of limestone or sound siliceous material. Shale aggregate or pipe clay binder will not be
acceptable. The percant of silt will not exceed the percent of clay by more than 25 percent. If the binder material
Is insufficient to bond the aggregate a satisfactory binding material may be incorporated, as approved by the
Engineer, so that the resultant mixture will comply with these Specifications. The mixing will be done uniformly,
and blending of material on stockpiles or in the pits by bulldozers, clamshells, draglines, or similar equipment will

not be permitted.
2501.2.1.23 Brick

All brick will conform to ASTM C 55 for Grade A. Unless otherwise approved by the Engineer, bricks wik
conform to the following dimensions:
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Depth Width  Length

(in) -{in} (in)
Standard Size 21/4 334 8
Allowable Variation +14 +1/4 +%

All brick will be new and whole, of uniform standard slze and with straight and parallel edges and square
corners. Bricks will be tough and strong and fres from harmful cracks and flaws. Brick wiil be cuiled after delivery,
if required, and all culls will be remaved from the work site.

The Contractor may be required to furnish the Engineer with at least five bricks of the character and make
he proposes to use, at least one week before any bricks are delivered for use. All brick will be of the same quality

as the accepted samples.’

2501.2.1.24 Non-Shrinking Grout
Grout will be mixed In small quantities as needed and will not be retempered or used after it has begun to

set. Unless otherwise specified, the grout will consist of one part portiand cement and two parts masonry sand by
volume and & non-shrinking nonmetallic admixture miked with sufficient water to form a grout of proper
consistency. When nonshrinking or nonshrinking fast setting grout is specified, it will be formulated by the

incorporation of an admixture or a premixed grout may be used.
The formulation, admixture or the premixed grout used will be subject to the approval of the Engineer and

will be mixed and used according to the recommendations of the mianufaciurer. These spacial grouts will be
classifled as follows: '
Type | - Nonshrinking Grout
Type Il - Nonshrinking, Fast Setting Grout
Portland cement, masonry sand, and water will conform to the requirements of Part 31 of this

Specification.

2501.2.1.25 New Material and Methods
The City encourages devsiopment of new products and technology and will consider the use of products

or methods not previously specified. Product submittals will be reviewed by the City Engineer and a determination.
will be made as to the acceptabillity of the product: Consideration or review of a new product does not mean the

City will accept its use on the Project.

2501.2.2 EQUIPMENT _ ]
The Contractor will furnish and maintain in ggod condition all equipment and facilities as required for the

proper execution and inspaction of the Work. All equipment and facilities will be on site and approved by the
Engineer bafore work witl be permitted to begin.

.2501.3 - CONSTRUCTION REQUIREMENTS
2501.3.1 SITE PREPARATION AND RESTORATION

2501.3.1.1 Rights-of-way and Easements
Rights-of-way and/or easements as shown on the Plans and/or rights-of-way/easement plats are provided

by the City to the Contractor for construction of sanitary sewer facilities. The Contractor will confine his
construction activities to these areas. The Contractor will be responsible for obtaining written agreements for use
of private property outside Clty acquired rights-of-way/easements for such purposes as storage of material and
equipment and access to the construction site. The Coniractor will immediately provide a copy of all such written
agreements to the City upon obtaining the same,

2501.3.1.2 Clearing of Rights-of-way and Easemenis
The Contractor will conflne his clearing of tights-of-way and easements to the least area necessary for

construction of facllites shown on the Plans. The Contractor will protect as many trees and shrubs within the area
as possible. Where necessary for construction the Contractor will clear all live and dead vegetation and growth,
pole stubs, logs, and other objectionable material.. Cleared material will be removed to within 3 inches of existing
ground. This work will be done well bafore excavation operations but only after erosion controls have been
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placed.

2501.3.1.3 Location of Existing Obstructions
Locations of obstructions shown on the Plans are approximate and are not intended as an accurate

lacation of such obstructions. Obstructions not shown on the Plans but encountered by the Contractor will be
removed and replaced in their original state or protected by the Cantractor at no additional cost to the City.

2501.3.1.4 Removal of Obstructions
The Contractor will demolish and remave all structures and structure foundations, abandoned vehicles,

appliances, and rubbish within the right-of-way/easement limits necessary for the performance of the wark.

2501.3.1.5 Protection of Obstructions Cutside Easement Limits ‘

The Contractor will protect and avoid damage to all frees, shrubs, plants, fences, structures, and all other
objects outside the right-of-way/easement limits shown on the Plans and/or Plats due to construction operations.
All damage will be repalred or estored at the Contractor's expense. Particular attention will be paid to avoid
damage to¥ress, shrubs, bushes, and private properly located next to rights-of-way/easements. No trees, plants,
or other objects may be removed outside such limlts without written permission of the property owner.

2501.3.1.6 Speciai Protection of Qbstfi.actions Inside Easement Limits .
Wherever the underground installation of sanitary sewer facilities will go through surface improvements

previously madse by the City, other governmental bod les, or property owners, the Contractor will be responsible for
their protection and preservation. This responsibility includes the removal and storage of such improvements to
allow replacement and restoration as close as possible to the undisturbed condition.

2501.3.1.7 Disposal of Debris _ _
All trees, brush, logs, snags, leaves, sawdust, bark, and refuse will be collected and disposed of according

to the Clty Code of Ordinances at the expense of the Contractor. ‘There will be no separate pay item for disposal
of debris. Debris will be removed from the site when practical and wili not be left until the completion of the
contract. If burning of debris is allowed by the Engineer all precautions will be exarcised to prevent the spread of
fire and such buming will be according to Part 12, General Construction Requirements. Buming will be done only
at approved iocations and in conformity with-the laws, ordinances and requirements of agencies and officials
having jurisdiction. Besides obtaining the permission of the Engineér, the Contractor will obtain and pay for any
permits required. When material is to be disposed of outside the easement, the Contractor will first obtain written
permission from the property owner on whose property the disposal is to be made and will file a copy with tha
Engineer. Unless otherwise provided in the Contract Documents, the Contractor will arrange for disposing of such
material outside the right-of-way/easement. No debris will be deposited in wetlands.

2501.3.1.8 Replacement of Fences
Any fences disturbed inside the right-of-way/easement limits will be replaced and restored o their original

or better condition. Any fences removed will be replaced in their original location. Fences in such poor condition
that they cannot be taken down and rebuilt with the same material will be replaced with new fence material similar.
in original quality, size, and appearance to the removed fence. Exceptions to this requirement will be allowed if
written releases are obtainad from the property owners by the Contractor and submitted to the Engineer. For chain
link fence, new fence material and construction methods will conform fo the requirements of Section 2801, .

2501.3.1.9 Restoration of Turfed Areas
All areas will be restored as nearly as practicable to thelr original condition. Finished lawn areas where

soil has been deposited will be cleared to the level of the existing sod and then raked and walered. Area where
sod has been damaged, destroyed, or ruts have been filled will be resodded. Area where sod is only slightly
damaged may be reseeded if sc permitted by the Enginesr. After final restoration of the settied trench surfaces,
trench areas and areas regraded as part of the construction will be resodded, unless otherwise shown on the
Plans or directed by the Engineer. Seeding and sodding material and construction methods will conform fo the

requirements of Section 2802 and Section 2803.

2501.3.2 EXCAVATION
All excavation performed under this Section including trench excavation, structure excavation, and

channel excavation, but excluding undercut excavation, will be considered unclassified excavation despite the
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nature of the material and objects excavated and will not be measured or paid for separately except as spedﬁuy
noted. Pavement removal and raplacement will be accomplished .as specified in Section 2304.

2501.3.2.1 Trench Excavation - - o .

All trenches will be open cut unless otherwise shown on the Plans. Tunnelling, boring, or jacking may be
allowed by written permission of the Engineer. _
nery to a depth that will not disturb the finished subgrade. The

Trenches may be excavated by machi _
remalning material will be hand excavated so that the pipe is bedded on a firm, undisturbed subgrade.

N6 more than 300 feet of trench will be opened ahead of the completed sanitary sewer, nor will more than
100 feet be left unfilled except by written pemnission from the Engineer. In special ¢ases the Engineer may limit
the distance to which the trench may be opened by notifying the Contractor in writing.

The width of trenches below a level 1 foot above the outside top of pipe will ba at least 6 inches but not
more than 12.inches on each side of the outside of the pipe for all sizes up to and inciuding 15 inches in diameter.
A maximum trench width dimension for these pipe sizes will be 36 Inches. For 18 inch diameter pipes, The width
of trenches below a level 1 foot above the outside top of pipes will be at least 8 Inches on each side of the pipe,
with @ maximum trench width of 42 inches. For pipes sizes more than 18 inches, the width of trenches below a
level 1 foot.above the outside top of the pipe will be at least 12 inches but.no more than 15 inches on each side of
the outside of the pipe. if the trench width at or below 1 foot above the top of pipe excesds the width specified
provisions will be made, at tha Contractor's expense, to compensate for the additional load upon the pipe.

' The sides of the trench will be as nearly vertical.as possible. The bottom of the trench will be carsfully
graded, formed, and aligned according to City of Memphis Standard SST-3 and to the satisfaction of the Engineer

before sanitary sewers are laid.

2501.3.2.2 Cther Excavation

A. Undercut Excavation _ .
Undercut excavation will consist of removing and disposing of unsatisfactory material below the grade

estabiished on the Plans for sanitary sewars, structures, and manholes. No undercut excavation will be done
without prior authorization of the Engineer. The limits of undercut excavation will be determined by the Engineer
who will be present during the undercut operations. ~~ ~ o

Undercut areas will be backfilled with No. 67 limestone or other aggregate approved by the Engineer to
the grade established on the Plans: The backdill will be placed in 6 inch maximum lifts and compacted to 85
percent of maximum density at plus or minus 2 percent of optimum moisture content as determined by Laboratory
Standard Proctor Test (ASTM D 698). )

B. Unauthorized Excavation Below Subgrade or cutside Limits _
Any unauthorized excavation and subsaquent removal and backfilling beyond the lines and grades shown

on the plans will be at the Contractors’ expense. The excess space between the undisturbed bottom and sides of
the excavation and subgrade limits shown on the Plans will be backfilled according to Subparagraph 2501.3.2.2.A.

2501.3.2.3 Change in Locaﬁdn and Grade
If the Engineer orders in writing that the location or grade of a proposed sanitary sewer facility be changed

from that shown on-the Plans, the following provisions will apply. {f the change is made before excavation work
has begun and the item being constructed is covered in the Proposal Sheet(s) by pay items with appropriate depth
classifications- the appropriate pay item.will apply. If the facllity being construcied Is nof covered in the Proposal
Shest{s) and if the average excavation per linear foot at the changed location or grade is within 10 percent of the
original Plan quantity, there will be no change in the unit price for this work. !fthe average excavation per linear
foot at the changed location varies mare than 10 percent above or below original Plan quantities, a Change Order
will be prepared o cover the new work. For purposes of comparing changed quantities with Ptan quantities, a 1
foot long strip will be calculated from natural ground line to invert along both the ravised and original locations.
These calculations will then be multipliad by the proper lengths to determine the total cost. '

If the change is made after excavation has already begun on the original Plan location, the procedures
described above wiil apply to payment for work along the changed location. if abandonment of an existing
excavation Is required due to a change by the Engineer, a Change Order will be prepared covering the backfliling
and restoration of the abandoned excavation. Backfilling and restoration of the abandoned excavation will be
accomplished according to the appropriate section of these Specifications.

Filling a portion of existing excavation to meet changed grades will be accomplished accarding to

Subparagraph 2501.3.11. ]
If a change In a location and/or grade Is authorized In writing by the Engineer at the written request of the
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Confractor, the Contractor will not receive any additional compensation for the changed work. Backfilling and
restoration of abandoned excavation work will be accomplished totally at the Contractor's expense. If changes
requested by the Contractor result in reduced lengths and/or depth of excavation, the ravised quantities using
Proposal unit prices or Change Orders as appropriate will be Used to develop payment.

2501.3.2.4 Disposition of Excavated Materiai
Excavated material suitable for backflll wilf be stored no closer than 2 feet from the edgs of the excavation.

Excavated material will not obstruct crosswalks, sidewalks, driveways, street intersections, nor interfere
unreasonably with travai on streets. Gutters or other surface drainage facilities will not bs obstructed. The
Contractor must provide access to fire hydrants, malf boxes, sewer and conduit manholes ahd similar utility or
‘municipal service faclilty as required. Excavated material intended for backfill will-be stored in a way that
minimizes loss. of excavated material due to erosion. The Cantractor shall comply with all applicable OSHA
regulations and City.of Memphis Stormwater Ordinances.

Unfess otherwise directed, all excavated material that will not be used for backfilling or restoration will be
removed from the site and disposed of by the Contractor. If the Contractor proposes to store or place such excess
excavated material upon any private property, written consent of the property ownar of owners must be obtained
by the Contractor in advance. A certified copy will be given to the Engineer. No surplus or excess material will be
deposited in any stream channel. nor anywhere that would change preconstruction surface drainage. .

2501.3.2.5 Control of Water
The Conftractor will keep all excavations free of water. If the trench subgrade consists of good soil in good

condition at the time of excavation, it will be the Contractor's responsibility to maintain it in suitable condition.
Dams, flumes, channels, sumips, or other work and equipment necessary {0 keep the excavation clear of water will
be provided by the contractor. Dewatering of treriches, will be incidental to trench excavation. The Contractor will
avold producing mud in the tranch bottom by his operations, If necessary or so ordered by the Enginesr, the
Contractor will remove any soil that becomes unacceptable and replace it with limestona or cther approved

aggregate at his own expense to maintain a firm, dry-base.
Pipe bedding, laying, jointing, and the placing of concrete or masonry will be done in a water free trench or

excavation. Trenches will be kept clear of water until pipe joints, concrete and masonry have set and are resistant
to water damage. The water will be disposed of in a manner acceptable by the Engineer.

All gutters, pipes, drains, conduits, culverts, catch basins, storm water inlets, ditches, craeks, and other
storm water facilities will be kept in operation, or their flows will be satisfactorily diverted and provided for during
construction. Any facilities disturbed during construction will be restored to the satisfaction of the Engineer.

2501.3.2.6 Excavation Around Obstructions - )
The-Contractor will perform all excavation by hand where excavation by machinery would endanger trees,

structures, or utifities that otherwise might be saved by hand excavation. .

. The Contractor will cautiously excavate test holes to find the limits of underground abstructions anticipated
within the excavation. When a water pipe, gas pipe, other sanitary sewer, storm drain, or similar utility comes
within the limits of the trench, such facilities will be properly supported.

2501.3.2.7 Excavation for Manhales and Spécial Structures
The Contractor will be responsible for performing the Work according to the lines and elevations shown

on the Plans or as directed by the Engineer. The Contractor will excavate as required for all structures with
foundations carried to firm, undisturbed earth at the elevation of the underside of the structure.

The outside dimensions of excavations for manholes and special structure wiil be at least 12 inches
greatsr than the outside of the masonry or concrete work to permit backfilling around the structure.

Where structures are to be buiilt in street rights-of-way or paved areas, the excavation will not exceed 2
feet from tha outside of the masonry or ¢oncrete work. if the excavation exceeds this limit, the Contractor will be
required to backfill the entire space around the structure with pit run grave! compacted as specified In

subparagraph 2501.3.11.2 of this Specification.

2501.3.2.8 Specia! Protection

A. Treacherous Ground
When running sand, quicksand, or other treacherous ground is encountered, the work will be carried on

with the utmost urgency and will continue day and night should the Engineer so direct.
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B. Sheeting and Shoring
The Contractor will furnish, place, and maintain sheeting and shoring as required to suppart the sides of

any excavation to prevent-earth movement that could endanger the workers or public and to prevent damage to
the excavation, adjacent utilities or property. The Contractor will placs this sheeting and shoring without the
Engineer's instructions. :

Sheeting will extend below structure invert a sufficient depth to assure adequate support. In the
installation of sheeting, the use of vibratory type pile drivers (as opposed to impact type) will be iimitad to sheeting
driven no greater than 5 feet below the invert. The sheeted trench width, as measured between those faces of the
sheeting In contact with the earth trench wall; will not exceed the maximum width of a trench specified in
Subparagraph 2501.3.2.1, Walers and struts will be designed and installed to present no obstructions to proper
placement of the pipe, bedding, cradle or encasement, nor will they interfere with the satisfactory instailation of the

pipe. ) ) -

Shesting, bracing, and shoring will be withdrawn and removed as the backfilling is being done, except
where the Engineer permits the material to be left in place. The Contractor will cut off sheeting left in place at least
2 feet helow the surface and will remove the cut off material from the excavation, .

All sheeting, bracing, and shoring which is not left in place under this provision will be removed in a way
that will not endanger the completed work or other structures, utilities, storm drains, sewsrs, or property. The -
Contractor will be careful to prevent the opening of voids during the extraction process.

If sheeting and shoring-are not specifically required on the-Plans or in the Specifications, steel drag shields
or trench boxes may be used subject to the authorization of the Engineer. Voids left by the advancement of the
.shield will be carefully backfilled and compacted following trench backfill requirements.

C. Excess Width of Trench
If the Contractor is permitted to use equipment that results inwider trenches than specifled, approved

methods will be used around the pipe to resist the additional load caused by the extra width. The dimensions of
the cradie or other methods will be specifiad by the Engineer. The contractor is respensible for meeting all
applicable OSHA requirements. No extra compensation will be allowed for the additional material or work. Excess
width trenches for-semirigid and flexible pipe will be backfilled and compacted according to ASTM D 2321, and no

concrete cradie will be used.

D. Blasting - i
Biasting will be undertaken cnly after the Contractor has recelved written authorization from the Engineer.

'With respect to the use of explosives in blasting, the Contractor will 6btain all necessary permits and compty with
ell laws, rules, and regulations of the federel, state, City, and the insurer governing the keeping, slorage, use,
manufacture, sale, handling, transportation, or other disposition of explosives. The Contractor will cbtain
additional insurance covering the use of explosives with limits and coverage as specified by the Engineer. All
operations involving the handling, storage, and use of explosives will bs conducted with every precaution under
the supervision of a properly licensed individual. The Contractor will take special precautions for the proper use of
axplosives fo prevent harm to human life and damage to surface structures, utilities, storm drains, sewers, or other
subsurface structures. The Contractor will advise the Enginger in advance when charges are to be detonated.
Biasts wilt not be fired until all persons in the vicinity have had ampie notice and have reached positions of safety.

Sanitary sewer construction will be carefuily protected from all biasts, and all excavations requiring
blasting will be fully completed at laast 30 feet ahead of the laying of the pipe. The mouth of the pipe will always
be coverad with a board or other plug carefully fitted to the pipe to prevent earth or-other substances from entering.

After a blast is fired, the-Contractor will thoroughly scale the axcavation. All loose shattered rock or other-
locse material that may be dangerous to the workers, pipe, or structure will be removed and the excavation made
safe before proceeding with the work. The fact that the removal of looss, shattered rock or other loose material
may enlarge the excavation beyond the required width will not relieve the Contractor from making such removal
and filling the extra space. The Contractor will not be entitied to extra cornpensation therefore.

E. Underpinning .

When excavations require underpinning of existing structures, the Contracior will submit shop drawings of
underpinning detalls to the Engineer for review before commencement of excavation below the foundation of the
structure. Review of underpinning details by the Engineer wiil not relieve the Contractor of his responsibility for

protection of the structure and its contents.

2501.3.2.9 Existing Utilities

A. Location
The Plans show the readily available record of location of existing structures and facilities both above and

below the ground, but the City assumes no responsibility for the accuracy or complefeness of this information.

2501-16



Utility service connections are not shown on the‘PIané, but can be expected in built-up areas, and if relocating
them is necessary, if will be the Contractor's responsibility to arrange for the relocation with the owner or owners of

the utilities.

B. Protaction

The Contractor will protect any storm drain, sewer, or utility within the limits of the construction,” The
Contractor will proceed with caution and will use every means to estabiish the exact location of underground
structures and facilities before excavating in the vicinity. The City will not be responsible for the cost of profection
or repair or replacement of any structure, pipe line, condutt, service connection, or similar facility broken or
damaged by the Contractor’s operations.. Ali water and gas pipes and other conduits near or crossing the

excavation will be properly supported and protected by the Contractor. B
If the construction requires the removal and replacement of any overhead wires or poles, underground

pipes, conduits, structures or other facilities, the Contractor will arrange for-such work with the Owner or Owners of-

the facilities. No additional payment will be made by the City for this work.

C. Service Gonnections ) ) . ,
- Sewer and utility services batween mains and buildings will be maintained and adjusted as necessary by

the Contractor to provide as nearly a coritinuous operation as can be expected. This will be accomplished in any
way that the Contractor choases, provided the individual service is not interrupted for mare than two consecutive
hours. The-occupants will be notified by the Contractor at least six hours before such service interruptions. When
a break occurs, the Contractor will nofify the affected occupant(s) of the probabie length of fime that the service will
be interrupted. '

If existing underground facilities or utilities requirs removal and replacement for the performance of this
work, all replacements will be made with new material conforming to the requirements of these Specffications. if
not specified, the material will be as approved by the Engineer. - o .

The removal and replacement of water services to adapt to new construction will be the Contractor'’s
responsibility within the limits where the new service line grade blends smoothly with the existing service line
grade.
The removal and replacement of sewer house connections to adapt to new construction will be the
Contractor's responsibiiity from the sewer main to a point where the new grade and existing grade can be
matched. :

The Contractor will be responsible for any damage to the sewer house connection because of his
operations. The Engineer does not guarantee the number, size, condition, nor length of adjustment necessary to

bring a service to a new grade.
2501.3.3 SEWER PIPE INSTALLATION

2501.3.3.1 General
Sewer pipe and bedding will be constructed as shown on the Plans. it will be the Contractor's

responsibility to find ail underground utilitles before construction te insure there are no conflicts with the proposed
line and grade. If appraved by the Engineer, minor changes in the alignment or grade will be permitted to avoid”
underground facllities, if straight alignment can be maintained between manholes. If minor changes in line or.
grade cannot avoid a conflict with the existing utility, the Contractor will arrange with the owner of said utility to
hava it adjusted as required to accommodate the proposed sewer at no addHional expense to the City.

2501.3.3.2 Modifications of Existing Sanitary Sewer Facilities

A. Maintenance of Flow
Where axisting sewer lines are being modified, the Contractor wiil arrange his work so that sewage flow

will be maintained during the construction period with no discharge of sewage into the open trench, nor back up of
sewage in the existing line. The contractor will provide necessary bypass pumping capacity to carry flow
downstream of the section to be modified.

B. Abandonment of Sewer Pipe :
Sewer pipe called for in the Specifications or Plans to be abandoned will be sealed at each end for a

minimum distance of 18 inches, or one-half the diameter of the plpe, whichever is greater. Uniess otharwise
specified, the pipe will be sealed with a brick bulkhead and/or acceptable cement grout to form a solid watertight
plug completely bonded to the pipe. Any sewer manholes to be abandoned, will be abandoned per 2502,3.3.2.

The Contractor will be aliowed to remove pipa to be abandoned if wanted. If the Contractor eiects the
removal method, all associated costs will bs included In the cost for other Pay items.
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C. Connection to Existing Manholes . _
The Contractor will cut suitable openings into existing manholes or remove existing pipe to accommodate

the sewer pipe at the propér alevation, location; and direction, as indicated on the Plans. Care will be used to
avoid unnecessary damags to the existing manhole.

' All loose matarial will be removed from the cut surfaces that will be completely coated with nonshrinking
grout before setting the pipe. Before inserting the pipe, a sufficlent thickness of grout will be placed at the bottomn
and sides of the qpening for proper bedding of the pipe. For semirigid and flexible pipe installations a water stop
as approved by the pipe supplier will bs installed on the pipe according to the manufacturer's recommendations.
After setting, all spaces around the pipe will be solidly filled with nonshrinking grout and neatly pointed up on the
insida to present a smooth joint, flush with the inner wall surface. Any necessary revisions on the existing manhole
invert will be made to provide a smooth, plastered surface for properly channeled sewage flow from the new
connection. Plaster on the extarior of brick manhales will be repaired with nonshrinking grout. Particular.care will

-be given to insure that the earth subbase and bedding next to the manhole wilt provide firm solid support fo the
pipe.
D. Removal of Sewer Pipe .
Existing pipes and manholes to be removed and their locations will be shown on the Plans or

Spacifications. Existing sewer pipe and manholes that-must be removed to excavate for the proposed sewsr will
be included in the cost of the proposed sewer pipe and no additional compensation will be made to the Contractor.
The City reserves the right to retain or reject salvage of any material encountered. All remaining ‘material becomes

the property of the Contractor who will be responsible for properly disposing of the same.

2501.3.4 PIPE BEDDING
Bedding will be defined as that material supporting, sumounding and extending to one foot above the top

of the pipe. Bedding for sewer pipe will conform ta the requirements given bslow for Class A, B.1, B.2, or C
bedding, whichever is shown on the Plans. If the class of bedding is not shown, a minimum of Class B.1 bedding

will be provided.

2501.3.4.1 Class A - Concrete Cradle . .
Class A bedding for sewer pipe wilt consist of a continuous concrete cradle constructed in conformity with

the details shown on the pians or as directed by the Engineer. Class A bedding will only be used for rigid pipe.

2501.3.4.2 Class B.1-Crushed Limestone
Class B.1 bedding will be number 67 crushed limestone. Pipe 4 inches to 24 inches in diameter will be

bedded on 4 inches of bedding material. Pipe larger than 24 inches in diameter will be bedded on 6 inches of
bedding material. After pipe installation, crushed timestone will then be tamped under the haunches continuing in
layers not more than 6 inches in loose thickness around the pipe fo the spring ine. The remainder of the
instaliation will be as outlined in 2501.3.11.  Unless otherwise instructad, concrete, ductile iron, truss and vitrified-

clay pipe wil be bedded in Class B.1 bedding.

2501.3.4.3 Ciass B.2-Crushed Limestone
Ciass B.2 bedding will be number 67 crushed limestone. Pipe 4 inches to 24 inchis in diameter wili be

bedded on 4 inches of number 67 crushed limestone. Pipe larger than 24 inches in diameter will be bedded on 6
inches of bedding material. After pipe instailation, crushed limestone wil! then be tamped under the haunches and
continued in layers not more than 6 inches in loose thickness around and abave the pipe fo a level 6 inches above
the outside top of the pipe. The remainder of the Installation will be as outlined in 2501 3.11._ Class B.2 bedding

will be used for all flaxible pipe.
2501.3.4.4 Class C-Sand

Class C badding will only be used when specified by the Engineer or consfruction plans. The remaining
depth of the trench will then be backfilled and compacted as spacified in Paragraph 2501.3,11.

2501.3.5 PIPELAYING

2501.3.5.1 Inspection Before Laying
All pipe will be inspected on delivery. Pipe that does not conform to the requirements of these

Specifications or is not suitable for use will be rejected and immediately removed from the work site.
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2501.3.5.2 Preparation of Pipe Ends ) .
All surfaces of the pipe to be joined will be clean and dry. All necessary lubricants, primer, adhesives, and

simliar material will be used as recommended by the pipe or joint manufacturer's specifications.

2501.3.5.3 Care During Holsting, Placing, And Shoving Home . _
Equipment used to handls, lay, and join pipe will be equipped and used as to prevent damage to the pipe.

All pipe and fittings will be earsfully handled and lowered intc the trench. Damaged pipe or jointing material will
not ba installed.

2501.3.5.4 Direction of Work ,
The laying of pipe will ba commenced at the lowest point. The bell or grooved end will be laid upgrade.

All pipe will be laid with ends abutting and true to line and grade. They will be carefully centered so that when lakd
they will form a sewer with a uniform invert.

2501.3.5.5 Uniform Pipe Bearing i
Spegcial care will be taken to insure that the pipe is solidly and uniformly bedded, cradled, or encased

according to the Plans. For pipe with a bell that is larger than the barrel of the pipe the bedding material will be
removed to a depth that will provide continuous support for the bell and barrel. No pipe will be brought into
position for joining until the precading length has been bedded, Joined, and secured in place. Where a concreie
cradle Is required, the pipe will be supported at no mora than two places with masonry supports of minimum size
sufficient to provide the requiréd clearance and to prevent dispiacement during placing of concrete.

2501.3.5.6 Alignment and Grade < )
Each piece of pipe will be chacked for vertical and horizontal alignment immediately after being laid. All

adjustments to alignment and grade must be made by scraping away or filling In under the barrel of the pipe and
not by wedging or blocking up any portion of the pipe or striking the pipe to drive it down. Curved alignments will
not be allowed except as directed by the Engineer.

2501.3.5.7 Backfiling to Secure Pips
When the jaint is made, sufficient backfill material will be simultaneously placed alang sach side of the

pipe to prevent moving the pipe off line and grade. Particular care will be used to prevent disturbance or damage
to the pipe and the joints during backfilling.

2501.3.5.8 Flotation and Water in the Trench
The Contractor will take all necessary precautions to prevent flotation of the pipe in the trench. Water will

not be allowed to rise in the.trench. The Contractor will use well points, sump pumps, or other approved method of
dewatering as required to iowar the water table balow the bottom of the excavation while minimizing the migration
of fines from the surrgunding area.. The Contractor will make a request to the Engineer and receive approvai of
the use of special dewatering equipment other than weil points or sump pumps. Dewatering operations are
considered incidental to the work and no additional compensation will be made to the Contractor.

2501.3.5.9 Open Ends _ .
Whenever pipe laying is stopped for any significant length of time, such as at the end of a workday, the

unfinished end will be protected from damage and a temporary tight fitting plug or bulkhead will be placed in the
exposed ends of the pipe to keep soil or other debris from eritering the pipe.

2501.3.5.10 Concrets Cradie Section next to Manhole
The pipe will be supported from the manhole wali to the limits of the manhole excavation in a normal

sewer trench with a concrete cradle, structurally continuous with the manhole base slab or footing. - Cost for this
work is incidental to the cost of the pipe installation.

2501.3.5.11 Cutting Pipe _
Cutting will be in a neat workmanlike manner at right angles to the pipe axis without damage to the pipe.

Observe specifications regarding joint locations. Smaoth the cut end by power grinding or filing to remove burrs
and sharp edges. Repair fining of the pipe as required.
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2501.3.5.12 Wyes and Special Fittings .
Wyss, stubs, reducers, fittings, or other special pipes will be instailed as shown on the Plans or where-

ordered by the Engineer. The fittings and special pipes will be made of a compaitible matarial, type, and class
and/or strength designatlon as the pipe and installed as required by the Plans and Specification. The cost for
providing and installing the above items Is incidental to the cost of the pipes.

2501.3.8 PIPE JOINTS

2501.3.6.1 General
Pipe will be jointed immediately following the laying of each section. No pipe section will be left overnight

which has not been completely jointed to the preceding pipe section in conformance with these Specifications.
’ The following provisions will apply o insure tight and sound joints:
A. The joint will be placed with speclal care to avold breaking joints and to leave gasket, if required, in

proper position.
"+ -B. All plpe 12 inches in diameter or larger wilt have dead welgh; held by crane while being lined up and

pushed home. _
C. Pipe will be pushed home with a constant and even force and not jarred home by the momentum of a

moving force that will place an impact load on pipe. _
D. Cement and lubricant will be used as recommended by the manufacturer and designated by the

Engineer.

2501.3.6.2 Compression Joints
The two ends to be joined will be thoroughly- cleaned and a comprassion gasket compatible with the type

of pipe to be joined will be at the position recommended by the pipe manufacturer.

. Lubricant recommended by the gasket manufacturer will be liberally applied fo the gasket and both ends
immediately before pipe.ends are joined. The upstream pipe will be positioned such that the spigot may enter the
bell squarely. The pipe being laid will be pushed home and the gasket position checked with a feeler gauge
before installation of the next section. Flat, unconfined gaskets on concrete pipe wiii be cemented fo the spigot at

the position recommended by the pipe manufacturer,

2501.3.6.3 Mechanical Joints o _
-The two ends to be joined will bs thoroughly cleanad with a wire brush and the plain end, socket end, and

gasket will be brushed with soapy water. The end will be centered in the socket and adequate anchorage will be
provided fo hold the pipe in position until the joint can be completed. When deflecting pipe from a straight line is
necessary, the deflaction wili be made after joint-assembly and befors tightening boits. Plpe deflection will not
exceed that specified by ANSI C 600. -

When tightening bolts, it is essential that the gland be brought up toward the pipe flange evenly,
maintaining approximately tha same distance batween. the gland and the face of the flange at all points around the
socket. All bolts will be torqued to the required range recommended by the pipe manufacturer. Over stressing of
bolts will be avoided. -Gauge lines on the spigot end will be checked following assembly to ensure proper -

positioning of bell and spigot has been accomplished.
Any joints not properly positioned will be disassembled, clsaned, and reassembled as previously indicated.

2501.3.6.4 Fianged Joints - )
The two ends ta be joined will be thoroughly cleaned with a wire brush. Bolt holes on each pipe flange to

be joined will be aligned and bolts inserted, Bolts will be torqued svenly by alternating tightening of boits opposite
one another until all bolts are torqued to the recommended pressure. -

2501.3.8.5 Solvent Cement Joints )

The two ends to be joined will be thoroughly cleaned and primer liberally applied to the outside of the
spigat within the joint insertion limlts and inside the bell in conformance with the manufacturer's recommendations.
Cament will be applled immadiately to the same surfaces as the primer and the pipe joined within ons minuta. A
sufficient quantity of cement will be applied to form a bead of excess cement around the full circumference of the
joint when the spigot is fully inserted. The spigot end will be inserted to the Insertion stop mark and rotated
one-fourth tumn. Avoid disturbing the joint uniil cement has had ample time to set.
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2501.3.6.6 Restrained Joints _
Restrained push-on or mechanical-joints.are to be used as specified on the plans or by the Enginger.
These spacial joints will be installed as detalled in section 2501 3.6.2 or 2501.3.6.3 for the respective Joint type
with possible additional specifications by the manufacturer. The length of the pipe to be restrained will be
determined by the Engineer based on pipe size, internal pressure, depth of cover, and sol characteristics around

the pipe.

2501.3.7 PIPE CAPS AND PLUGS

Wyes, stubs, or other fittings installed in the pipe for future connections will be closed at the open end.
For pipes 21 inches in dlameter or smaller, an approved cap or plug will be Installed in the bell or socket using the
same typs joint or jointing material as requirad for the sewer. For pipes larger than 21 inches In diameter, -
temporary approvad masonry bulkheads of the thickness required by the Plans and Specifications to close the
open end may be substituted for stoppers. Care in backfilling will be used so that such closure and Its seal will not
be disturbed. This stopper will be jointed so that it may be removed later without injury to the pipe itself. Work
and material is incidental to the cost of the pipa Installation.

2501.3.8 SERVICE CONNECTIONS
All service connections for pipa diameters up to and including 12 inches will be 6 inch diameter in-line wye

connactions unless indicated otherwise on the Plans. Service connections on pipes largar-than 12 inches in
diameter will not be alflowed. Saddles will not be used on new construction. Although the general location of
connections may be shown on the drawings, the actual location will be determined by the Contractor, subject to
approval by the Enginesr. Connections for undsveloped property will generally be at the center of the lot.
Connection locations for developed property will be caordinated with the property owner, The quantities shown on
the proposal sheet are only approximate and are subject to change: The depth of connections at the property line
will be determined by the Engineer. Building connections will be laid on nd less than a 1 percent grade for 6 inch -
diameter connections unless otherwise directed by the Engineer. Each building connection wilf be accurately
recorded by station offset and depth on the as-built drawings and will be furnished to the Engineer. Unless
authorized by the Engineer in writing, or shown on the drawings, building connections will not be tied irito new or
existing manholes. When service connections are tied into manholes at an elevation greater than 2 feet above the
manhole invert, the service will be constructed as a drop construction as specified in Paragraph 2502.3.8.

Service connections will be laid in open trenches except where tunneling may be necessary under existing.

curbs, s_idewalks.-or pavements. fn alf such instances, a shaft must be excavated at the end of the connection for
inspection purposes and measurement of length and depth. All service connections wilf extend to the right-of-way
or easement limits. The service connection will be installed In conformance to the City of Memphis Standard No.

SST-16.
2501.3.9 PIPE ENCASEMENT, COLLARS, AND THRUST BLOCKS

2501.3.9.1 Genperal
Concrete will be Class "C" Concrete as specified in Part 31. All concrete will be placed, cured, and

pfotected. according to the applicable paragraphs of Section 2209, .Pipe alignment will be inspected immediately
following concrete placement and any misalignment caused by the placement of concrete will be corrected bsfore
the initial set. Concrete will be protected against water until completely cured.

2501.3.9.2 Pipe Encasement . .
Concrete encasement for pipes is to be used at the locations shown on the Plans or as directed by the

Engineer. Concrete will be Class C and will b reinforced as required. All pipe requiring encasement will be
blocked at each joint using masonry supports of a minimum size sufficlent to provide the required clearancas and to
prevent displacement during piacing of concrete. Concrete will be placed on either side of the pipe in
approximately equal amounts o prevent movement of the pipe. Concrete encasement is to be rectangular in
section with a thickness of ¥ the pipe diameter between the outside edge of pipe and the outside of encasement
at the closest point unless shown otherwiss on the Plans. The absolute minimum thickness for concrete

encasement shall be 6 inches regardless of pipe size.

2501.3.9.3 Pipe Collars
Concrste pips collars are to be used to join pipe ends that cannot be joined with prefabricated joints.

Concrete will be Class C and will be reinforcad when shown on the Plans. Concrete pipe collars will be

2501-21



constructed at the locations and to the dimensions shown on the Plans or as directed by the Epgineer. 'Pipes
being joined will be blocked and supported laterally to prevent mavement during placing or curing of concretg.
Rubber water stops will be placed on each pipe before pouring the concrete collar. Fernco or equal mechanical

.coupling will be used for pipe connectors 15" and smaller.

2501.3.8.4 Thrust Blocks. . L
Concrate thrust blocks are to be used fo resist internai thrust pressures at bends and fittings in force mains

af the locations shown on the Plans or as directed by the Engineer. Concrete will ba Class C and will be
reinforced when shown on the Plans. Thrust blocks wilt conform to the dimensions shown on the Pfans cr City of
Memphis Standard SST-12." Load distribution type thrust blocks will be poured continuously from the force main to
the undisturbed trench face. Backfill will not bé placed as backing material for load distribution type thrust blocks.

" Al concrete will bé poured in a way that leaves the pipe joint accessible for caulking or tightening of bolts.
Care will be taken to permit the concrete to cure long enough to develop sufficient strength before the concrete is
required to withstand the thrust. The area of the concrete bearing on the main or the restraining mass must be
large enough'to prevent over strassing the concrete. R

If a concrete mass Is used, a form may be necessary o contain the mass to pravide access to joints or to
insurs the required bearing area. Generally, some form work is required for the mass of concrete necessary for -
blocking on mains sized 12" and larger. In poor soll, forming the concrete mass to construct the necessary bearing
surface will be necessary. -instead of this construction, a restrained joint may be used.
Thrust blocks will be included In the linear foot price for the force main.

2501.3.10 INVERTED SIPHONS o
Each siphon will include inlet, outlet, and any intermediate manholes where shown on the Plans with all

foundations, pipes, and pipe encasement and other appurienances. Pipe to be included in the cost of the siphon
is to be all pipe, fittings and specials between the center-of the inlet manhole and the center of the outiet manhole.

" The Contractor will.construct cofferdams, temporary bulkheads, perform all pumping and other work
‘necessary to protect the siphon during construction. The Contractor will be required to maintain a dry trench
during construction, and will never be permitted to lay pipe or piace concrete with water in the trench. Trenches
will be kept free from watar until the material in'the joints and masonry has sufficiently hardened.

Unless otherwise specified, inverted siphon pipe will be lined ductile iron Class 50 pipe and fittings as
specified in 2501.2.1.8 fabricated for push-on type joints or HDPE conforming to Section 2501.2.1.10C of these
specifications, The siphon pipes will be encased in concrete at the locations and to the dimensions shown on the
Plans or Design Standards. The excavation, bedding, laying, jointing, pipe encasement, and backfill operations
will conform to the applicable sections of this Specification. '

When shown on the Plans, flexible joint ductile iron pipe will be used Instead of push-on joint pipe as -
shown on Design Standards. Flexible joint pipe will be laid such that the maximum joint deflection as specified by

the pipe manufacturer for each joint Is not exceeded. _
- The inlet, outlet, and any intermedlate manholes will be constructed agcording to the requirements of -

Section 2502 of this Specification. i

The inlet and outiet manhole inverts will be carefully shaped to conform to the inlet and outiet pipes and
cause the least possible resistance to flow. The inlet manhole will have an invert weir constructed to contain low
flows to a single siphon pipe. The Invert weir will be level across the top and constructed o the elevation shown
on the Plans. The outlst manhole invert will be formed to reduce backflow into the inactive siphon pipes.

2501.3.11 BACKFILLING

2501.3.11.1 General
After sanitary-sewer facilities have been bedded and installed according to these Specifications and upon

permission of the Engineer, the backfill may be placed, Backfilling operations will continue following as closely
behind pipe installation as practical. All backfill will be placed in uniform horizontal layers. Pushing backfili material
down a ramp into excavated areas will not be permitted. No trash will bs aliowed to accumulate in the space to ba
backfilled.. Particular care wiil be takan to avoid allowing wood to be included in the backfill, other than sheeting

and shoring that has been approved to be left in place.

The Contractor will be responsible for the condition of the trenches and filled areas during the contract and
warranty period. The Contractor will maintain frequent inspection of the same and anytime during the 12-month
warranly period the trenches or filled areas settie and sunken places appear, the Contracior will be required to refill
thess sunken places when they are discovered with suitable material and will replace all damaged curb, gutter,
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and sidewalk. Al soft or dangerous trenches will be marked, barricaded and caution lighted for the protection of
the public: ) '

2501.3.11.2 Strest Right-of.-Way and Improved Property

A. Backfill Material
Backflll for manhole and pipe trench excavations through pavements in street or highway right-of-way or

-where the Engineer orders; will be made with pit run gravel or other acceptable material as approved by the
Engineer. The backfill wiil be from the top of the bedding materiai or foundation to the subgrade elavation of the
pavement. Pea gravel or similar granular material approximately uniform in size and without bonding properties
wiil not.be used, '

Backiill for manhole and pipe trench excavating beyand pavements in street or highway right-of-way or
outside public right-of-way will be made with seject earth from the top level of the bedding material or foundation to
the subgrade elsvation in paved area, or within 1 inch of the surface in areas to bs sadded, or to the surface in all
other areas.

Select material will be free from debris, organic matier, perishabie compressible material and will contain
no stones cr lumps larger than 8 inches. Rocks and lumps smaller than 6 inches will not exceed an amount that
will interfere with the consolidating properties of the fill material. Care will be taken that stones and lumps are kept
separated and well distributed, and that ail voids are completely fllled with fine material. No rocks or lumps will
come in direct contact with the pipe. The upper 3 feet of backfill in sodded or planted areas will be free of- rocks or

lumps larger than 1 inch in diameter.
B. Placement and Compaction

l. Santary Sewer Trenches ) )
Backfill material will be placed by hand in 8 inch loose layefs and tamped to a point 2 feet above the

outside top of the pipe. Backfill will be compacted with suitable mechanical tamping équipment with special care
being taken not to damage the pipe or joints. Use of compaction equipment directly above ssmirlgid and fiexible
pipe should be avoided until sufficierit backfill has been placed to ensure that the squipment will not damage the
pipe. A minimum of 36 inches of compacted backfiil above the top of samirigid and flexibie pipe will be in place
before wheel loading-and a minimum of 48 inches of compacted backfill before use of pneumatic tampers. From
these elevations to the subgrade elevation of the pavemert, bottom of the sod, or o the originat ground surface,
sultable backfill will be mechanically placed in 12 inch loose layers.: All backfill material will be compacted to 95
parcent of maximum density at plus or minus 2 percent of optimum moisture content as determined by Laboratory
Standard Proctor Test (ASTM D 698). - .

... Manholes and Speclal Structures. When the masonry or concrete work has set sufficiently to withstand
compaction, and the Engineer authorizes, backfill material will be placed in 6 inch locse layers and compacted
with heavy tampers or pneumatic tampers to 95 percent of maximum density at plus or minus 2 percent of
‘optimum moaisture content as determined by Laboratory Standard Proctor Test (ASTM D 698). Sultable backfill wi
be placed in this manner from the foundation of the structure to the subgrade elevafion of the pavement, the

bottom of the sod or to the original ground surface.

2501.3.11.3 Open Areas and Unimproved Property

A. Backiill Material )
Bacidill of excavations in open.areas and unimproved property will be made with salect material from the

top level of bedding material or foundation to the surface. Nongranular select material to be used for backfill will
be free from debris, organic matter and perishable compressible material, and will contain no stones or lumps or
rock fragments larger than 6 inches. Rocks or lumps smaller than 6 inches in diametars will not exceed an amount
that will interfere with the consalidating properties of the fill material. No rocks or lumps will come in direct contact
with the pipe. Stones and lumps wil be kept separated and wel! distributed, and all voids will be. completely filled
with fine material.

B. Placement of Backfil!
. Backfill pracedures specified in Subparagraph 2501.3.11.2 will apply from the trench bottom to a point 2
feet above the outside of the pipe. From this point io slightly above the surrounding surface elevation, suitable
backfill may be placed by bulldozer or other mechanical means.

2501.3.11.4 Sanitary Sewer Faciiities Placed on Fill
All sanitary sewer pipe laid on fill will be ductile iron pipe. Fill material piaced in areas over which sanitary

sewer faciliies will be constructed will be select, job-excavated earth from the original ground to the subgrade
elevation of the facility.
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The fill material will be placed In 6 inch loose layers and compacted te 95 percent of maximum density at
plus or minus 2 percent of optimum moisture content as determined by Laboratory Standard Proctor Test (ASTM D
698) up to a point at:least 2 feet above the outslde top of the' pipe or to the foundation of manholes or spacial
structures. If compaction standards for the sanitary sewer exceed that of the adjoining fill, the width of compaction
for a sanitary sewer will be not less than the outside diameter of pipe plus 10 feet. If compactior standards for the
sanitary manhole or special structure exceed that of adjoining fill, the limits of compaction for the structure will be

not less than 5 feet outside the structure base slab.

2501.3.11.5 Removal of Excess Matsrial .
After the trench or excavation has been properly backfilled, all excess dirt will be removed from the

streets, roadways and improved private property so pavements or turfed areas may be replated and properties

cleaned. ]
-In open areas and unimproved property, the excess material may be used to fil low spots on property next

to the right-of-way. Before spreading excess soll, the Contractor will obtain written permissien from the property
owner for the spreading of excess soil, and a copy of the written permission will be submitted to the Engineer:
Such spreading or filling will not obstruct surface drainage and be to the satisfaction of the property owner. Excess

materfal will be disposed of by the Contractor.
2501.23.12 TUNNELING, BORING, AND JACKING

2501.3.12.1 General
Sewer pipe will be constructed by tunneling, boring, or jacking only at those locations shown on the plans

or directed by the Engineer. Carrier pipe for these applications will be of the type specified in the Plans and
Specifications. Grade and alignment will be maintained through all liner pipes. The Contractor will submit shop
drawings defailing the method, equipment and materiat to be used for tunneling, boring and jacking operations to
the Engineer for review and approval. The approval by the Engiheer of any drawings or plans will not in any way
be deemed to release the Contractor from full responsibility for complete and accurate performance of the Work
according to the Contract Drawings and Specifications.

. When tunneling, boring, or jacking s required under railroads, highways, streets, or other facilities,
construction will not interfere with the aperation of the raflroad, street, highway, or other facility and wili not weaken
or damage any embankment or structure.

The Contractor will be responsible for protection of utllitles and sewers against damage by his work. If any
utility above or near the tunnel is endangered or has been damaged because of the construction operations, the
utility owner will be notified Immediately and will be given access to the area to carry out all necessary repairs to
such utilities. If any sewers are damaged, it will be the responsibility of the Contractor to make the necessary
repairs. If any public or private property Is endangered or has been damaged due fo tunneling, boring, or jacking
operations, it will be repaired at the Contractor's expense. “All cost and expense to the Contractor of carrying out
the above requirements will be considered included In his bid prices for the completed sewer installation.

Access pits will be of sufficient size to pravide ample working space for the jacking or baring equipment,
reaction’blocks, bracing, liner plates, spoil removal, and 2 sections of pipe. Provisions will be made for the
erection of guide rails in the bottom of the pit where applicable. If drainage is to be discharged from the Jjacking plt,
a collection sump wiil be provided. Wherever end trenches are cut in the sides of the embankment or beyond it,
such work will be-sheeted securely and braced satisfactorily to the Engineer to prevent sarth caving.

The Contractor will furnish and operate all necessary pumping equipment of ample capacity and arrange
to keep tunnels and shafts frae of water during construction and to dispose of water satisfactorily. During
placement of concrete, drainage and pumping will be arranged so concrete is placed in dry conditions, No water
will flow over the concrete untll it has sst and wil! not be damaged.

2501.3.12.2 Tunneling _
The Contractor will carry out the work of tunneling so there will be no cave-in or heaving of earth or other

material Into the tunnel excavation. If there should be any fall or movement of earth into the tunnel, the Contractor
will proceed with the work with all necessary precautions fo insure the safety of life and of sewers, utilities and

public and private property above and near the tunnel.
The Contractor will furnish, place, and maintain all sheeting, bracirig, lining or casing required to suppaort

the tunnel until the pipe and its bedding; jointing, encasement, and backfiliing have been completed. All liners wil

remain in place.
Care will be used In trimming the surfaces of the excavated section and In placing the liners or shesting
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and bracing so that the required minimum clearance between the outside of the pipe and the final position of the
liners, sheeting and bracing in the tunnel will be attained without any. deviation in sewer alignment. Sheeting or
lining must be placed and held tightly against the trimmed earth surface of the excavated section so that there will
be no volds between the earth and the lning or sheeting. .

No part of the lining, braging, or flanges of steel iner piates will project closer to the cutside of the pipe or
pipe bells than the clearance limits shown on the Plans, or a minimum of two inches, if not shown on the Pians.

If timber is used for lining and bracing instead of stesl liner plates, invert struts will be placed at the
required intervals but in such manner that the pipe and its badding will be supported entirely by the criginal earth
floor of the tunne! and not on timber lining or bracing. All timbers, when placed for the support of the roof and
sides of the tunnel, will be properly fitted and wedged in place. Timber sets In tunneis wiil be abutting. All voids
behind timbers will be filled with blocking or other sultable material. ' _

Timbering will be designed and placed to allow the filling of voids. All excavated material not required for
backfiliing abandoned shafts will be removed frém the site and disposad of by the Contractor at his expense.

Shatts will be constructed at the location shown on the Plans. Temporary construction shafts will be of
adequate size and properly constructed and equippad to meet all safety requirements. All shafts will be
baricaded, fighted, fenced, and properly guarded from the beginning of the excavation until the completion of the
construction requiring the shaft. _

. Provision will be made at all shafts so that plumb lines susperided on the centerline of the sewsr at sach
and of the shaft will hang freely from the surface. _ : -

A ladder meeting OSHA requirements will be provided in each shaft and will be kept in safe good repair,
clean, and clear of debris. _

Cavities between the surfaces of excavation and the tunnel liner plates or sheeting will be completely filled
with a uniform sand cement grout consisting of 1 patt portland cement and 7 parts sand and the minimum amount
of water necessary for proper placement. Groutwill be placed under prassure through grout holes in the steel finer
plates or sheeting. The grout holes will be located and the grout placed in such sequence to insure the compiete’
filling of all cavities and to transfer the oad from the undisturbed material tothe tunnel lining or sheeting uniformly.

- After the tunnet section is excavated, fined, and braced, the pipe will be placed on and supparted by steel
rails or other approved supports. The supporting system will assure line and grade and will allow space below the
pipe for concrete grout. Care will be used to avoid damage to the pipe or to the lider plates. .

The space between the pipe and the tunne! will be completely grouted with & mixture of sand and portland
cement, mixed in the proportions of 1 part cement to 7 parts sand by volume and a minimurn amount of water
necessary for proper placement whether placed under pressure or by hand. )

Temporary shafts will be completely ebandoned. Unless otherwise specified in the Plans-or Contract
Documents all sheeting, bracing, and similar ftems may be removed unless the Contractor requests and recelves
authorization from the Engineer to.leava it in place. No payment will be made for items left in place at the
Contractor's option.” If the Plans or the Engineer requires Jeaving the sheeting, bracing, and similar items i place,
measurement will be made as provided in Subsection 2501.5 and payment will be made as provided in Subsection

2501.8.

2501.3.12.3 Boring _ , ..
When required by the Plans, sewers will be installed in bored holes. The holes will be bored from the -

downstream end, unless site conditions dictate otherwise and the Engineer approves.

‘The boring machine to be used will be in good condition and capable of drilling the bore hole within the
required limits of accuracy. A smeoth liner of sufiicient strength will be forced into the bored hole to give a tight fit
against the earth sides of the bore hole and still provide a uniform clearance of at least two inches around the pipe
flange to permit pressure grouting. ‘The liner pipe will be carefuily inspected to insure that the carrier pipe can be

properly placed. ,
Manholes at the ends of a section of bored pipe will not be constructed until the bored section is

completed. _
- The following procedures will be used for carrier pips. 18 inches and larger in diamater. After pfacing the
assembled pipe in the bored hole, the ends will be blocked to secure the proper flow line elevations at each end
and to insure the placing of grout at the bottom and sides of the pipe. if necessary or required, a skid or shoe will
be provided for the pipe bell to permit flow of graut beneath the pipe and to prevent sagging and pockets along the
pipe flow line. The assembled pipe will be placed in the bored hole only by such method that will keep the-joint in
compression, Any methed that disjoints the pipe while being placed will not be pemitted.

Thie spaces between the liner and the exterior of the pipe wili be filled solidly with grout placed under
mechanical pressure. Before placing grout, the carrier pipe will be carefully inspected for uniformity of grade along
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its alignment and any required corrections made. Particular attention will be given fo insuring that the pipe will be
solidly supported by grout at its bottom and sides. The miethod of injection of grout urder mechanical pressure will
be approved by the Engineer. Grout will consist of a mixture of 1 part cement to 7 parts sand by volume and a
minimum amount of water necessary for proper placing. Grout will be placed by inserting the grout pipe to its
greatest distance to insure filling all spaces and then gradually withdrawing the pipe as filling proceeds. For carrer
pipe less than 18 inches in diameter, the above procedures will be used except that pipe will be lald on the bottom
of the liner and skids or shoes are not required at the pipe bells. Grouting will be placed for only 2 fest at each end
of the liner pipe. .

When unforeseen obstructions or conditions require abandonment of a partially completed bore hele, and
the starting of a new hole, the Contractor will grout the abandoned bore hole solid. The Contractor will receive no

compensation for any expenses incurred by any unsuccessful attempt.

2501.312.4 Jacking A
The Contractor will furnish for the Englneer's review a plan showing his proposad method of jacking,

including the design for the jacking head, jacking support or back stop, arrangement and position of jacks, pipe
guides, and similar items in the assembled position. The review of this pian by the Engineer will not reiieve the
Contractor from his responsibllity to obtain the specified results.

Heavy duty jacks suitable for forcing the pipe through the embankment will be provided by the Contractor.
In operating jacks even prassura will be applied fo all jacks used. A suitable jacking head and bracing between
jacks and jacking head will be provided so that pressure will be applied to the pipe uniformly around the '
circumference of the pipe. A suitable jacking frame or back stop capabie of resisting the jacking forces will be
provided. The pipe to be jacked will be set on guides, properly braced togather to support the section of the pipe
and to direct it in the proper line and grade. The whole jacking assembly will be placed to line up with the direction
and grade of the pipe. The Contractor may use a cutting edge of steel plate around the head-end of the pipe
extending a short distance beyond the end of the pipe with the inside angles or lugs to kedp the cutting edge from

slipping back onto.pipe. . , _
The pipe will be jacked from the downstream end. Manholes at the ends of a section of Jacked pipe will

not be constructed until jacked section is completed. = . ) )
Any plpe damaged in jacking operations.will be removed and replaced by the Contractor at his own
expense. Embankment material will ba excavated just ahead of the pipe and material removed through the pipe,

and the pipe forced through the embankment with jacks, into the space thus provided.
The excavation for the underside of the plpe, for at least one-third of the circumference of the pipe, will

conform to the contour and grade of the pipe. A clearance of not more than 2 inches may be provided for the
upper haif of the pipe. This clearance is fo be tapered off to zero at the point where the excavation conforms to
the contour of the pipe. A

The distance that the excavation will extend beyond the end of the pipe depends on the character of the
material, but it wifl not exceed 2 feet in any case.. This distance will be decreased if the character of the material
being excavated makes it desirabie to keep the advance excavation closer to the end of the pipe.

A cushion material will be placed in the joints between each pipe section adequate to distribute the jacking
forces around the entire psriphery of the pipe uniformiy. o

When jacking of pipe is begun, the operation wili be carried on without interruption, as much as
praciicable, to prevent the pipe from becoming firmly set in the embankment.
' The pits or frenches excavated to aliow jacking operations wili be backfilied immediately after the jacking

of the pipe has been completed according to Paragraph 2501.3.11.

2501.3.12.5 Sewer Pipe in Jacked Liner
When required by the Plans or Contract Documents, a sewer pipe will be installed by jacking a pipe as a

liner and inserting a carriér pipa of required size, type, and class. When using jacking for liners, the stee! liner wil
be welded steel, 35,000 psi yield strength, and of the diameter and wall thickness required on the Plans and
Specifications. The Contractor will provide, at his. own expenss, thicker walled lines if necessary to withstand the
forces of jacking. In any case, the Contractor will ratain full responsibility for the adequacy of this jacking

operation, equipment and material,

2501.3.13 PUMPING STATIONS AND FORCE MAINS
Pumping stations and force mains will conform to the latest edition of the State of Tennessee Department

of Enviranment and Conservation Division of Water Poliution Control Specification *Design.Criteria for Sewage
Works.” The City will be responsible for providing the secondary electrical service to the top of the utility pole
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installed by the contractor. The City will also be responsible for any necessary extension of MLG&W water mains
necessary fo serve the pump stations. The Contractor wiil be responsible for providing the water service
connection from the MLG&W main or meter box to the pump station.

2501.3.14 FINAL GRADING .
~ Final grading around sanitary sewsr facitities will conform to the elevation of adjacent undisturbed ground

or as shown on the Plans. Sufficient grading will be done to provide adequate drainagse.

2501.3.15 CLEANING )
All necessary precautions will be taken to prevent the entrance of mud, sand, or other obstructing materiat

into the pipelines. ‘As the work progresses, the interior of the sewer wiil be cleaned of alt dirt, jointing material and
extraneous material. On small pipe where cleaning after laying may be difficuit, a squeegee will be kept in the
pipeline and pulled forward past each joint inmediately after its completion. . Before final inspection the Contractor
will remove all debris and foreign material.

2501.4 - FINAL TESTING AND ACCEPTANCE

2501.4.1 VISUAL INSPECTION :
" All work will be sublect to visual inspection for faults or defects and any such deviation or omission will be

correctad at once. - All tests will be made by the Contractor who will provide necessary equipment for testing and
lamping the system in the presence of and under the supervision and instructions of the Engineer. Lamp tests will
be observed first hand by the Engineer. Each section of sewer line will show a full circle of light when lamped
between manholes. All defects located will be.corrected before conducting leakage tests.

2501.4.2 LEAKAGE TESTS .
Leakage tests will be performed on the full length of all sewer lines and manhvles in the presence of the

Engineer befors accaptance. The cost of all testing will be included in the unit price for the item being tested.

[Rp—y

2501.4.2.1 Exfiltration Leakage Test . _
This section will only apply to plpe larger than 24" and smaller than 48* in diameter. All pipe over 48" in

diameter wilt have individual joint testing according to Section 2501.4.2.4. The method of testing used by the
Contractor will be subject to approval by the Engineer. The Contractor will provide all required testing apparatus.
The method adopted must exert a minimum internal water pressure of four feet. This hydrostatic head will be
measured from the inside top of the pipe at the high end of the section being tested. The hsight of the water level
at the beginning of the test must be high enough so that the 4-foot head will be standing at the end of the test. The
maximum hydrostatic head is limited to 15 feet. The exfiltration test will be maintained for at least two hours on
each reach between manholes as necessary to find all leaks. The trench and backfill are intended to be free of -
excess wafer. o

In areas where groundwater is known to exist, a one-half inch diameter capped pipe nipple approximately
10" long will be instalied through the manhole wall on top of the lowest sewer fine entering the manhole. This will
be done at the.time the sewer line is installed. Immediatsly before the performance of the leakage test, the
groundwater leve! will be determined by removing pipe cap, blowing air through pipe nipples into the ground to
clear it, and then connecting a clear piastic tube to the nipple. The tube wili be held vertically and a measurement
of height in feet of water will be taken after the water stops rising in this plastic tube. The height in feet will be
divided by 2.3 to establish the pounds of pressure that will be added fo all readings. in the svent there is water
present In the trench or backfill at the time of the test, the required head producing the pressure inside the pipe
must be raised to offset the counter acting pressure outside of the pipe. The test will not be considersd
satisfactory untii an acceptable method of measurement shows that the exfiltration rate does not exceed 0 gallons
per inch of internal-diameter per mile of pipe per day for each reach tested.

An initial test must be arranged by the Contractor so that the first reach of each size laid by each crew at
the beginning of the work day can be tested before the backfill has been completed, but the pipe will be backfilled
to a point 2 fest above the outside top of the pipe. This test reach is intended to extend only to the next proposed
manhole location. However, If conditions justify, the length of the test reach may be reducad but naver will this
reach be less than 100 feet. No further pipe laying will be permitted by this crew until the above described test has
been satisfied. All remaining pipe will be subject to the exfiltration test after manholes have been constructed and
backfill placed. Manholes are to be included in this test and will be consldered as sections of pipe equal to the

diameter of the manhole.
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if anytime the exfiltration observed and measured by the Engineer excesds ¢ gallons per inch of internal
diameter per mile of sewer per day, the Contractor will find the point(s) of leakage and will make necassary
repairs and then retest the same reach. The Contractor will submit his pians for repair to the Engineer for his
review,
Water used for testing will be removed from the test reach following acceptance and will be disposed of
properly. Water used for testing will not be discharged in such a manner to damage other construction or public or

private property. The cest of providing the test water will be bore by the Contractor.

2501.4.2.2 Air Leakage Test for 6"-24" Diameter pipe .
- Upon completion of construction; or earlier if the Engineer deems advisable, the Contractor will provide the

nécessary equipment and labor to perform low pressura air tests according to ASTM F1417. This test will be
performed in the presence of the Engineer and will be for all types of gravity sewer pipe: This test will also includs

service lines from manholes. = . . |
The pressure test gauge will meet the following minimum specifications:

Size (diamieter) 4 % inches

Pressura Range 0-15 P8I

Figure Intervals 1 P8I Increments

Minor Subdivisions 0.05 PSI

Pressure Tube Bourdon Tube or diaphragm

Accuracy Plus or minus 0.25% of Maximium scale reading _

Dial White coated aluminum with black lettering, 270° arc and mirror edges
Pipe Connection Low male 14" NPT

Calibration data will be supplied with all pressure fest gauges. Certification of pressure test gauges will be
required from the gauge manufacturer. This certification and calibration data will be available to the Engineer

whenever air tests are done.
Air leakage tests will be performed on each reach of sewer pipe batween manholes after completion of the

installation of pipe and appurtenancas and the backfill of sewer trenches. The test time will be determined from
the following table. If air tests fail to meet the requirements below, repeat tests as necessary after all leaks and
defects have been repaired. ‘Before acceptance, the same sewer reach will pass the low pressure air test.

Tlime Required for a 1.0 psig Pressure Drop for Size and Length of Pipe Indicated '
Pipe Diameter (In.) Minimum Time . Test Tire for Langth of -

(min:sec) - Sewaer Tested (min)
- 6 : 540 ' .854 X L(ft)
60
8 : 7:34 . 1.52 X L(ft)
60 -
10 ST 9:26 ’ 2374 X L{ft)
‘80
12 1120 3.418 X L(ft)
. 60
15 14:10 5.342 X L{ft)
. 60
18 ' 17:00 7.692 X L(ft)
60
21 19:50 10.47 X L(f)
60
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24 22:40 13.674 X L{ft) .
) ~ 80

1. Establish the test time for the sewer length from the formuia or the minimum tims, whichever is
greater. C

2501.4.2.3 Infiltration Test _

Infiltration tests may ba required for the complete line or any portion of it. . Failure of any part of tha line to
pass an infiltration test-will be sufficient reason to require additional work by the Contractor to reduce the infiltration
in such portions of the line tested. The passingof an infiltration tast will-in no way relieve the Contractor of any
responsibility to repair visible leaks found during the visual inspection.

If the section of line under air leakage test shows significant inflitration, the Contractor, at no added
compensation over the coniract price for the sewers, will fumish, install and maintain a V-notch sharp crested weir
in a wood frame tightly secured at the low end of each sewer lateral and at locations on the main sewers directed
by the Engineer. Maximum allowable infiliration will be 0 gallons per mile per inch of diameter of sewer per .
24-hour day at a time. The joints will be tight, and visible leakage in the joints of leakage greater than that-
specified above will be repaired at the Contractor's expense by any means necessary. When infiltration is shown
to be within the allowable limits, the Contractor will remove such weirs.

2501.4.2.4 Joint Acceptance Testing _ _
Indlvidual joints will be tested for pipe diameters of 48 inches and greater. Testing will be performed

according to ASTM C 1103,

2501.4.3 DEFLECTION TEST - SEMIRIGID AND FLEXIBLE PIPE . . :
All polyvinyl chloride (PVC) and. PVC fruss sewer pipe will be tested for deflection.- All testing will take
place after backfill has been in place at least 30. days. Alllines will be thoroughly cleaned before testing to assure
accuracy.
Tests will be run using a rigid ball or nine arm mandrel having a diameter of 95% of inside diameter of
pipe. The mandrel will be pulled freely by hand through the pipe from manhole to manhole.  No pipe deflection will
exceed 5%. Any section failing the test will be repaired by rebedding or pipe replacement and retested to the

satisfaction of the Engineer. _
The cost of this service will be included in the unit price bid for the particular item to which it is related.

2501.4.4 SEWAGE FORCE MAINS _
The Contractor will perform hydrostatic pressure and leakage tests concurrently conforming to either

AWWA C 600, AWWA C 805, or ASTM D 2774 procedures as applicable and as modified herein. Tests will apply

to all sewage force mains after backfillirig. . P
Force mains will. be tested separately in segments between sectionalizing vaives, between a sectionalizing
vaive and a fest plug, or betwaen test plugs. Select test segments such that adjustable seated vaives are isolated
for individual checking. The Contractor will furnish and install test plugs at no additional cost, including all anchors,
braces and other devices to withstand hydrostatic pressure on plugs. The Contractor will be resporisible for any
damage to public or private property caused by failure of plugs. Limit water fill rates of line to available venting

capacity.

2501.4.4.1 Hydrostatic Pressure Test .
Conduct tests at 1.5 times maximum operating pressure determined by following

P. . = 0.850 (OP-GE), in which

P test pressure in psi at gauge elevation

OE operating pressure in feet as indicated
for highest elevation of the hydraulic
gradient on aach section of the line

GE = elevation in feet at center line of gauge

2501.4.4.2 Hydrostatic Leakage Test .
Conduct tests conforming to either AWWA C 600, AWWA C 605, or ASTM D 2774 procedures, as

appiicable, at maximum operating pressure determined by following formula:
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0.433 (OP-GE), In which

P, = testpressure in psi at gauge elevation

OF = ¢perating pressure in fest as Indicated for
highest elevation of the hydraulic gradient
on each section of the line

GE = elevation in feet al center line of gauge

P

Satisfactorily complete previously defined pressure tests before determining the amount of leakage. Maximum
aliowable leakage wlll be determined by the following formuia: -

Ve

7400

L= ND

Allowable leakage in gallons/hour

Number of joints in length of pipsline tested

Nominal diameter of the pipe, in inches

Average tast pressure during leakage test, in pounds per
square inch gage.

o Zrr
ngagd

2501.4.5 FINAL ACCEPTANCE

When notified by the Contractor that all work required by the Contract has heen completed, the Engineer
will make & final inspection of the Work, including any tests for operation. After completion of this inspection the
Engineer will, if all things are satisfactory to him, issue to the Contractor a Certificate of Completion certifying that.
the Work required by the Contract has been completed according to the Contract Drawings and Speclfications.
However, the Cerlificate will not operate 1o release the Contractor or his surefies from any guarantees under the
Confract or the Performance Bond. Upon receipt of the Certificate of Completion the Contractor will clean the
premises and see that they are in an orderly condition.

2501.5 - MEASUREMENT

2501.5.1 'SITE PREPARATION AND RESTORATION i
The area to be considered for measurement will be the limit of the construction area in acres unless
otherwise directed by the Engineer, .
 When the Proposal Sheet(s} does not contain an item for Site Preparation and Restoration, this work will
be required within the construction limits and will not be paid for directly but will be considered as a subsidiary
obligation of the Contractor under other contract items.

2501.5.2 UNDERCUT BACKFILL
Undercut backfill will be measured by the ton of limestone in place.

2501.5.3 SHEETING AND SHORING DIRECTED TO REMAIN IN PLACE.

Sheeting and shoring directed to remain in place will be measured by the 1,000 board feet, in place, after
being cut off below grade. Sheeting and shoring placed and removed by the Contractor or left in place at the
request of the Contractor will not ba measured for payment.

2501.5.4 PAVEMENT BACKFILL.
Pit run grave! or other acceptable material used for backfill under pavements or other areas diracted by the

Engineer will be measured by the ton of material in place.

2501.6.5 SERVICE CONNECTION REMOVAL AND REPLACEMENT. .

Service connection removal and replacement for construction of sewer facilities will be measured per
each, complete in place. Service Connections damaged by the contractor that do not require removal and
replacement for construction of sewer facilities will not be measured for payment.
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2501.5.6 EXCAVATION.

All work for excavation, blasting, drainags of trenches and dewatering, backfilling of excavation,
compagction, grading, protection of existing utilities, disposal of excess material, and all other similar itams included
in this section of the Specifications but not covered by a Pay item herein will be considersd obligation of the
Contractor under other Pay Items of the Contract.

2501.5.7 SEWER PIPE
Sewer pipe length will be measured per linear foot along the centerline of the pipe from center of manhole

to center of manhole. WWhen there are special structures, sewer pips wil be measured from inside face to inside
face for the various sizes, types, ciasses or wail thicknesses. No measurement of pipe depth will be made unless
changed field conditions result In a change in the Plans by the Enginesr. =~

) Sewer pipe connected to manhole drop construction will be measured o the centerline of the joint made
with the 20-foot section of ductils iron lead-in-Pips. Sewer pipe length measurement will include the length of
wyes as measured along the primary axis Yor ail sizes of sewer pipe.

2501.5.8 PIPE WYES
Pipe wyes an sewer lines will not be measured for payment, but are incidental to the cost of furishing and

installing sewer pipa.

2501.5.9 SEWAGE FORCE MAIN." .
Sewage force main length will be measured per linear foot along the centerline of the pipa from the point

of measurement at the pumping station shown on'the Plans to the end of the force main at lfs discharge location,
Shut-off and relief valves and pits, and thrust blocks are incidental to the construction of the force main.

2501.5.10 DUCTILE IRON PIPE FIFTINGS. =
Ductile lron pipe fittings will not be measured for payment, but are incidental to the cost of furnishing and

installing ductile iron sewer pipe or inverted siphens.

2501.5.11" SERVICE CONNECTIONS
Building connections between sewer main and right-of-way or easement line will be measured perlinear

foot to the nearest whols foot, along the centerline of the pipe from the outside face of the wye to the end of the
reducer, for the various sizes and types constructed. _ _

Building connections between a manhole and the right-of-way or easement line will be measured per
linear foot harizontally from the inside face of the manhole to tHe end of the reducer. Drop service ¢onnections, will
-be measured per vertical foot from the flow line of the service connection in the manhole wall to the end of the
building connection inside the manhole to the nearestwhole foot, along the centerline of the pipe for the various
sizes constructed. No measurement of building connection depth will be made. . Building connection length will
include the length of fitting, reducers, and specials as measured along their centerline. o

2501.5.12 PLAIN CONCRETE FOR GENERAL USE, _
Concrete for general use inciuding but not limited to pipe bedding, encasement, collars, and thrust blocks

at the locations shown on the Plans or directed by the Engineer will be measured per cubic yard, complete In
place.

2501.5.13 REINFORCED CONCRETE FOR GENERAL USE. v
Reinforced concrete for general use incliuding but not limited to pipe encasément, collars, and thrust

blocks, at the locations shown on the Plans or directed by the Engineer will be measured per cubic yard, complete
in place.
2501.5.14 INVERTED SIPHON

inverted siphons constructed according to Plans and Specifications will be measured per lump sum,
complete in place.
2501.5.16 SEWER IN EARTH TUNNEL.

Sewers constructed in earth tunnels will be measured by the centarline length for tunnels with finer plate or

without liner plate.
Measurements will be from face of the pit to face of the pit.
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2501.5.16 SEWER IN BORED HOLE.
Sewers constructed in a bored hole will be measured by the centerline length for bored holes with liner

plate or without liner plate.
If Contractor has requested and has obtained approvel fo use a bored hole instead of the construction

required by the Plans, o measurement of sewers in bored holes will be made.

2501.5.17 JACKED SEWER. _
Jacked sewers will be measured by the centerline length from face of the pit to face of the pit.  If the

Contractor has requested and has obtained approval to jack a sewer Instead of the construction required by the
Plans, no measurement of jacked sewers will be made.

2501.5.18 SEWER IN JACKED LINER.
Sewers In jacked liner will be measured by the centerline length from face of the pit to face of the pit. If the

Contractor has requested and.has obtained approval to construct a-sewer in a Jacked finer instead of the
construction required by the Plans, no measurement of sewers in jacked liner wiil be made.

2501.5.19 PUMPING STATION. _
Pumping station(s) constructed according to Plans and Specifications will be measured per lump sum for

each pumping station, complete in place and operational. Included as a part of the pumping staticn is the water
service connection from the MLG&W main shown on tha Plane to the pump(s). The power pole set by the -
Contractor to receive MLG&W saecondary service and all elecirical service from the top of tha pole to pumping
statlon equipment are included In the lump sum measurement.

2501.5.20 ABANDONMENT OF EXISTING PIFE.
Abandonment of existing pipe will be considered as a subsidlary obligation of the Contractor unider other

Pay ttems of the Contract.

2501.5.21 REMOVAL GF EXISTING PIPE.
Removal of existing pipe will ba measured per finear foot, to the nearest whole foot, along the centerfine of

the pipe to be removed regardless of size, type, or depth. No measurement of existing pipe removal within the
limits of excavation for new sewers will be made.

2501.6 - PAYMENT

2501.6.1 SITE PREPARATION.AND RESTORATION )
Payment will be made for Site Preparation and Restoration at the contract lump sum price, which will be

full compensation for removal of trees, shrubs, plants, brush, rubbish, fences, manmade obstructions Including but
not limited to structures, abandoned cars and appliances, building foundations, and all other obstructions as may -
be directed by the Engineer; the disposal of debris, removing of obstructions, and the restoration of fences, turfed
areas, and all other items will be specified in the Plans and Contract Documents or directed by the Engineer.

2501.6.2 UNDERCUT BACKFILL _
Acceptad quantities of undercut backfill will be paid for at the contract unit price per ton of limestone
furnished and placed, which will ba full compensation for undercut excavation, special protection, pretection of

existing utilities, and backfilling to bottom of facility subgrade elevations, complete in ptace.

2501.8.3 SHEETING AND SHCORING DIRECTED TO REMAIN IN PLACE.

Accepted quantities of sheeting and shoring directed by the Engineer to remaiin in place will be paid for at
the coniract unit price per 1,000 board feet in place after being cut off below grade, which will be full compensation
for material only. The cost of placing sheeting and shoring to remain in place will be included in the unit cost of
other items. No payment will be made for sheeting and shoring piaced and removed by the Contractor or left in

place upon request of the Contractor.

2501.6.4 PAVEMENT BACKFILL.
Acceptad quantities of pit run gravel or other acceptable material used for backfill under pavements or

other areas designated by the. Engineer will be paid for at the contract unit price per tan furnished and placed,
which will be full compensation for furnishing placing and compacting the selected material.
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2501.6.5 BUILDING (HOUSE) CONNECTION REMOVAL AND REPLACEMENT. ,

Accepted quantitles of building connections removed and replaced wili be paid for at the contract unit price
per each for various types of bullding connections, which will be fuill compensation for excavation, removal of old
service line and appurtenances; furnishing and construction of new service lines, connections to existing service
line and appurtenances to remain, and backfilling, complete in place, ) : '

All pipeline material wiil be generically the same throughout the project except solid wail PVC pipe service

connection to truss pipe mainlines. -
'2501.6.6 OMITTED.,

2501.6.7 SEWER PIPE, _
The accepted quantities of all sawer pipe will be paid for at the contract unit price per linear foot furnished

and laid for the various sizes, types, classes, or wall thicknesses of pipe, which will ba full compensation for
material and material testing, excavation, special protection, protection of existing utiitties, maintenance of sewage
flew, bedding, iaying, jointing, cleaning and inspection, conducting acceptance tests, installation of pipe wyes,
connection to manholes, adapters and couplings, stoppers, and removal andfor abandonment of existing pipe
within the limits of excavation and backfilling outside pavement areas. All Ripefine material will ba generically the
same throughout the project except using solid wall PVC pipe service connection to truss plpe mainlines.

2501.6.8 OMITTED.

2501.6.9 SEWAGE FORCE MAIN.
The accepied quantities of sewage force main will be paid for at the contract unit price per linear foot

furnished and faid for the various sizes, types and classes or wall thicknesses, which will be full compensation for

material and material testing, excavation, special protection, protection of existing utilities, bedding, laying, jointing,
fittings, shut-off valves, relief valves, vaive pits, thrust block,-cleaning and inspection, conducting acceptance tests,
connection to existing sewer manhotes or structures, removal and/or abandonment of existing pipe within the limits

of excavation and backfilling outside pavement areas.
2501.6.10 OMITTED.

2501.6.11 SERVICE CONNECTIONS
The accepted quantities of building connections will be paid for at the contract unit price per linear foot

fumished and laid for the various sizes and types. The-accepted quantities of drop service connection will be paid
for at the contract unit price per vertical foot furnished and installed. The contract unit price will be fuli
Compensation for material and material testing, excavation, special protaction, protection of existing utilities,
bedding, laying, jointing, adapters and couplings, stoppers, reducers, marking reducer, removal andior
abandonment of existing pipe within the limits of excavation and backfiling.

2501.6.12 PLAIN CONCRETE FOR GENERAL USE.

. The accepted quantitles of piain concrete for general use inciuding but not limited to pipe bedding,
encasement, collars, and thrust blocks will be paid for at the contract.unit price per cubic yard complete in place,
which will be full compensation for matarial, testing, excavation, pipe support, form work, removal of forms, and

curing and protaction of concrete.

2501.6.13 REINFORCED CONCRETE FOR GENERAL USE.

The accepted quantities of reinforced concrete for general use including but not limited to pipe
encasement, callars, and thrust blocks will be paid for at the contract unit price per cubic yard, complete in place
that will be full compensation for material, testing, excavation, pipe support, form work, reinforcing steel, removal

of forms, and curing and protection of concrete. -

2501.6.14 INVERTED SIPHON. _ _
Payment will be made for Inverted Siphon at the contract iump sum price, which price will be fuli

compensation for material and material testing, excavation, special protection, cofferdams, temporary bulkheads,
maintenance of sewage flow during construction, protection of exisfing utiiities, inlet manhale and outlet manhole
with rims and covars, intermédiate manholes, siphon pipe and fittings, concrete encasement, conducting
acceptance test, removal and/or abandonment of existing pipe within the limits of excavation and backfilling.
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2501.6.156 SEWER IN EARTH TUNNEL.
The accepted quantities of sewers in earth tunnels will be paid for at the contract unit price per linear foot

furnished and constructed for the various sizes, which price will be full compensation for material and material
testing, pit excavation, sheeting, timber bracing, liner if required, excavation, temporary shafts, pumping, protection
of existing utiliies, maintanance of sewage flow, pipe, laying pipe, making pipe joints, grouting, cleaning and
inspection, conducting acceptance tests and backfilling of pits and shafts.

2501.6.16 SEWER IN BORED HOLE.
The accepted quantities of sewers in a-bored hole will be paid for at the contract unit price per linear foot

fumished and constructed for the various sizes, which will-be full compensation for material and material testing,
pit excavation, sheeting, timber bracing, liner if required, excavation, boring temporary shafts, pumping, protection
of existing ufilities, maintenance of séwage flow, pipe, laying pipe, making pipe joints, grouting, cleaning and
inspection, conducting acceptance test, and backfilling of pits and shafts.

2501.6.17 JACKED SEWER,
The accepted quantities of jacked sewers will be paid for at the contract unit pnce per linear foot furnished

and constructed for tHe various sizes; the price will be full compensation for material and material testlng, pit
excavation, jacking equipment and concrete slab foundation, jacking back stop, temporary shafts, pumping,
protection of existing utilities, maintenance of sewage flow, pips, jacking pipe, maklng pipe joint cushions, cleaning
and inspection, conducting acceptance tests, and backfilfing of pits and shafts,

2501.6.18 SEWER IN JACKED LINER. _
The accepted quantities of sewers in jacked liner will be pald for at the contract unit price per linear foot

furished and constructed for the various sizes; the price will be full compensation for material and material
testing, pit excavation, Jacking equipment and concrete siab foundation, jacking back stop, temporary shafts,
pumping, protection of existing utilities, maintenance of sewage flow, pipa linar, laying pipe, making pipe joints,
grouting, cleaning and Inspection, conducting acceptance tests, and backfiiling of pits and shafts.

2501.6.19 PUMPING STATION.
Paymaent will be made for pumping station at the contract lump sum price, which wili be full compensation

for material, structures (i.e., wet and dry wells), equipment and controls, excavation, special protection,
maintenance of sewage ﬂow. protection of existing utilities, provision of the water sérvice connection from-the
MLG&W water main (valve box) to the pumping station, connection to the source of power on the site, connectmg
a power supply to the pumping station from tap of the pole set by the Contractor at pump site, conductlng
acceptance tests, backfilling, and all items incidenta! to the construction of a complete, operational pumping

station.
2501.6.20 OMITTED.
2501.8.21 REMOVAL OF EXISTING PIPE.
The accepted quantities of existlng pipe removal will be paid for at the contract unit price per linear foot

regardiess of pipe size or type which price will be full compensation for excavation, special protection, protection of
existing utilities, pipe removal, salvage or disposal, backillling and site restoration.

Payment will be made undar:

ltem No. Pay ltem Pay Unit

2501-01 SITE PREPARATION AND RESTORATION L.ump Sum

2501-02 UNDERCUT BACKFILL Ton

2501-03 SHEETING AND SHORING DIRECTED TO 1,000 Board Feet
REMAIN IN PLACE

2501-04 PAVEMENT BACKFILL Ton

2501-04.01 Sand Backfili ~ . Ton

2501-04.02 Pit Run Gravel Bacifill Ton

250105 SERVICE CONNECTION REMOVAL EA
AND REPLACEMENT
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2501-05,

2501-07.01.___

2501-07.02.____
2501-07.03.
2501-07.04.___
2501 -07.05.

______ Type Service Connection

2501-07 SEWER PIPE )
—__Vitrified Clay pipe, Extra Sfrength

2501 -07.06.___

2501-07.07.__

250107.08.___
2501-07.09.___
2501-07.10.___
2501-07.11,

25010712

2501-07.13.___
2501-07.14.____
2501-07.15.

" Reinforced Concrete Pipe, Class ||
___"Relinforced Congrets Pipe, Class Ill

" Reinforced Concrete Pips, Class IV

—__"Reinfarced Concrete Pipe, Class V
___"Ductile Iren Pipe, Class 50

—__"Ductile lron Pipe, Class 51

" Ductite lron Pipe, Class 52
" Ductile iron Pipe, Class 53
___"Ductile Iron Pipe, Class 54

_" Ductile Iron Pipa, Class 55

" Ductile lron Pipe, Class 58

" Polyvinyl Chloride (PVC} Composite
- Polyvinyl Chioride (PVC) Composite
_ = Polyvinyl Chioride (FVC) Pipe

2501-09 FORCE MAIN

2601-09.01.___
2501-06. 02
2501-09.03.___

2501-09.04.___
2501-09.05_

2601-09.06.

2501-09.07___

2501-09.08.___
2501-09.09,

" Ductile Iron Force Main, Class 50
o Ductile iron Force Main, Class 51
. Ductile iron Force Main, Class 52

_“ Ductile Iron Force Main, Class 53

" Ductile Iron Force Main, Class 54

—_" Ductile Iron Forge Main, Class 55

" Ductile Iron Force Main, Class 56
" Polyvinyi Chicride Farce Main
—_"High Density Polyethylene Force Main

2501-11 SERVICE CONNECTION ,

2501-12 PLAIN CONCRETE FOR GENERAL USE
2501-13 REINFORCED CONCRETE FOR GENERAL USE
2501-14 INVERTED SIPHON

2501-15 SEWER IN EARTH TUNNEL

2501-15.01.
2501-15.02,

“Sewer In Earth Tunnel With
Liner Plate”

"Sewer in Earth Tunnel Without
Liner Plate”

2501-16 SEWER IN BORED HOLE

2501-16.01.

2601-18.02.

"Sewer in Bored Hole With
Liner Pipe”

"Sewer in Bored Hole Without
Liner Pipa™

2501-17 JACKED SEWER

2501-17.01

"Jacked Sewer"

2501-18 SEWER IN JACKED LINER

2501-18.01

"Sewer in Jacked Liner®

2501-18 PUMPING STATION
2501-21 REMOVAL OF EXISTING PIPE

Ekamples of Pay ltem Numbering System for Sewer Pipes

2501-07.01.12

2501
-07

g2

Pay Item Number
Section of Specification

Last digit(s) of appiicable paragraphs for

measurement and payment .
Type of Pipe: e.g., Vitrified Clay
Size of Pipe; e.g., 12" diameter

2501-35

EA
Linear Foot

LF (PVC) Composite Pipse, type SC Joint
LF (PVC) Composite Pipe, type OR Joint

LF Clasg 200

Cubic Yard
cYy

Lump Sum
LF

LF

LF



CITY OF MEMPHIS
STANDARD CONTRACT DOCUMENTS
DIVISION 2 - CONSTRUCTION AND MATERIAL SPECIFICATIONS
PART 25 « SANITARY SEWER FACILITIES

SECTION 2502 - MANHOLES AND SPECIAL STRUCTURES
2502.1 - SCOPE

This work consists of the construction of manholes and spacial structures for sanitary sewers of the type and
dimensions shown on the Plans, stipulated in the.Contract Documents, or as directed by the Engineer. The
construction will be accomplished according to these Specifications and Plans or as established by the Engineer.
The Contractor will perform ali work necessary to complete the Contract with the best modem practice. Unless
otherwise provided, the Contractor is required to furnish all labor, material, equipment and other items necessary
to complete the manholes and structures as shown on the Plans. -

2502-2 - MATERIALS AND EQUIPMENT

2502.2.1 MATERIAL . e e

2502.2.1.1 Construction Material
All material fumished by the.Contractor will be new, high quality and free from defects. Previously used

material in acceptable condition Is allowed for bracing, forms, false work, and similar uses. Material not
conforming to the requirements of the Specifications will be considered defective and will be removed immediately

from the site.

2502.2.1.2 Qualifications of Manufacturers ,
-Manholes for sanitary sewers will be the standard product of an established, reputable manufacturer

made in a permanent plant. .Suppliers for each material to be used by the Confractor are subject to the approval of
the Engineer. No material will be delivered until the manufacturer and product have been approved by the

Engineer.

2502.2.1.3 Material Inspection and Testing . .
Representative samplas of matarial intended for incorporation in the work wiil be submitted for

sxamination when so specified or requested. All material to bs used in the work will be sampled, inspected, and
tested by current ASTM specifications, or other standard specifications. The Contractor will furnish the Engineer
with three copies of certified reports from a reputable testing laboratcry showing the results of the tests carried out
on representative samples of material to be used on the Project. Each structure delivered to the project will show
the laboratory's stamp. The performance or cost of all testing is the responsibility of the Contractor.

The Contractor will notify the Engineer before any deliveries of material and will make whatever provislons
are necessary to aid the Engineer in the inspection and culling of the material before installation.

2502.2.1.4 Storage
The contractor will provide storage facilities and exercise measures that will maintain the speciflad quality

and fitness of materials to be incorporated in the work.
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2502.2.1.5 Portland Cement Concrate
Portland cement concrete will be as designated in Saction 2501.2.1.17.

2502.2.1.8 Stes| Reinforcement
Deformed steel reinforcing bars and welded wire fabric will be as shown on the Plans or as directed by the

Enginser. Ali steel reinforcement will be as specified in Section 2601.

2502.2.1.7 Mortar
' Mortar will be as designated In Section 2501.2.1.20.

2502.2.1.8 Brick )
All brick will be as designated in Section 2501.2.1.23. _
No new brick manholes are to be allowed in the City of Memphis system. This specification is included for
repair of existing brick manhoies and incidental use.of brick for leveling courses in new construction.

2502.2.1.9 Gray Iron Castings ,
Castings will be of the standard Memphis type as detailed on the Plans and Desigh Standards. Castings

will be made of good quality, even grained cast iron and will be smooth and free from scale, lumps, biisters,
sandholes, and defects of any nature that would render them unfit for the service for which they are intended.
They will ba thoroughly ciéaned and subjected to a careful hammer inspection. - ,

Castings will meet the raquirements of ASTM A 48, Class No. 35, or Grade 6545-12 ductile iron meeting the
requirements of ASTM A 536. Manhole rims and covers will be designed to withstand HS-20-44 loading defined in
the AASHTO Specifications. Rims ‘and covers will- be machined or ground at touching surfaces to seat firmly and
prevent rocking. Any set not matching will be removed.and replaged at no additional cost.

2502.2.1.10 Manhole Steps
Instailation of manhole steps is optional. Rubber ot plasfic coated steel'manhole steps will meet the

requirements of ASTM C 478. The stee! will be completely encapsulated in corrosion resistant ribber or plastic.
The method of installation of ali steps shall be approved by the City Engineer before use.

2502.2.1.11 Precast Concrete Manhale Sactions and Bases

All precast reinforced concrete manhcle risers, cones, grade rings, and flat siabtops will eonform 1o the
requirements of ASTM C 478 for the specified dlameter and strength class. All cone sections and transition
sactions will be eccentric. Barre| sections will be custom made with openings to meet indicated pipe alignment
and invert elevations. The Contractor will submit shop drawings for each typical structure shown on the Plans for
approval by the Engineer. After approved by the Engineer, the Contractor can piace the order for structures. The
bottom manhole section and pipe(s) will be in place (supported by concrete blocks) before pouring the cast-in-
place manhole base. ' o

For sewer manholes four (4) 1o six {6) feat in diameter and less than twenty (20) feet deep, precast
reinforced concrete manhole base sections shall be a minimum of 8 inches thick. For sewer manholes greater
than six (6) feet in diameter or more than twenty (20) feet deep, precast reinforced concrete mantiole base
sections shall be a minimum of 12 inches thick. All precast manhole base sections shall be reinforced with
Number 4 steel reinforcing bars placed 6 inches on center each way and at mid depth of the siab, unless shown
otherwise on the plans. Steel reinforgement shall conform to section 2601 of these Specifications.

- The interior of the manhole sections will be a smooth, cylindrical surface. Lifting holes, when provided, wil
be filled with expanding grout, or other approved material.

Gaskets between manhole sections will be a fiexible material meeting the requirements of Federal
Specification $5-5-00219 for Type | gaskets and AASHTO M 198 for Type B gaskets unless otherwise spacified
on the Plans. Joint contact surfaces wilt be formed with machined castings. Joints between a manhole section
and precast concrete flat tops will be mortar joints confarming to the requirements of this Specification., All sewer
manholes must pass the Negative Air Pressure {Vacuum) Test as specified in section 2502.4.2 in these

specifications.
2502.2.1.12 Sand

Sand for structure abandonment will consist of sand or a natural sandy soil, al of which passss a 3/8 inch
sieve and not'more than 10 percent passes a No. 200 sieve.
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2502.2.1.13 Pit Run Gravel _
-Pit run gravel will be as designated in Section 2501.2.1.22.

2502.2.1.14 Non-Shrinking Grout
Non-shrinking grout will be as designated in Section 2501.2.1.24.

2502.2.1.15 Waterproofing _
Waterproofing for manhale exteriors will consist of two coats of asphatt or coal tar pitch. Asphalt will

conform fo the requirements of ASTM D 449, Coal tar pitch will conform to the requirements of ASTM D 450.

2502.2,1.18 Vent Stack’ , _
Vent stack pipe will be a 4-inch diameter galvanized steel pipe conforming to the requirements of ASTM A

53 with a minimum wall thickness of standard weight pipe. One end of the vent stack pipe will have a 180<dsgree
bend fabricated by either shop welding a manufactured 180 degree elbow or fitting the pipe with a manufactured
180 degree threaded etbow and coupling. The opposite end of the pipe will be plain end. The maximum height for
vent stacks for this specificatiori shall be 20 vertical feet. ‘

Vent stack supports will be fabricated from stee! shapes confarming to ASTM A 36, and to the dimensions
and details shown on the Plans. The vent stack supports will be welded to the vent stack pipe and to the vent

stack support bottom ring around the antire contact surface. _
The vent stack support bottom ring will be shop fabricated with bolt holes at thé spacing shown on the

plans for anchorage to the manhole top. Al welding will be according to the American Welding Sociefy Structural
Welding Code. All surfaces of the completed vent stack and welds will be cieaned and shop painted. The color of-

the finish coat will be silver,

2502.2.1.17 Flexible Pipe Connectors to Manholes .
All cannectlons of pipe to manhole sideswalls will be made with flexible connectors. Openings in the

manhole sidewall for the pips will be precast or cored to provide required size and location. The hole will be
manufactured to ailow for lateral and vertical movement, and angular adjustments through 20°. A connector
between manholes and pipes such as Press-Seal, Kor-N-Seal, or Z-LOK will be installed in the precast or cored
opening. The connector will meet the requiremants set forth In the latest revision of ASTM C 823. A corrosion
resistant, stainless steel exiernal band will be used around the fiexible connector to create the external seal
around the pipe. .

Any void between the pipe and connector will be filled with an approved flexible gasket material.

Flexible connectors will be considered an integral part of the manhole sidewall, and no separate payment

will be allowed.

2602.2.2 EQUIPMENT .
The Contractor will furnish and maintain in good condition all equipment and facilities as required for the

proper execution and inspection of the Work. All equipment and facilities will be on site and approved by the
Engineer before work will be permitted to begin.

2502.3 - CONSTRUCTION REQUIREMENTS

2502.3.1 SITE PREPARATION AND RESTORATION
Site preparation and restoration for sewer manhols and structure construction will ba performed as

spacified in Paragraph 2501.3.1.

2502.3.2 EARTHWORK
Earthwork for sewer manholes and structures will be performed as specified in Paragraph 2501.3.2.

2502.3.3 MODIFICATION OF EXISTING MANHOLES AND STRUCTURES

2502.3.3.1 Removal- _
Existing manheles and structures to be removed wilt be shown on the Plans or as directed by the

Eng'inear. The City reserves the right fo retain or reject salvage of any materials encountered. Unless otherwise
specified, salvaged rims and covers remain the property of the City and will be delivered by the Contractor to a
City yard as directed by the Engineer. All remaining materials become the property of the Contractor who will be
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tasponsibie for disposal. _
The excavation will be backfilled following Paragraph 2501.3.11.

2502.3.3.2 Abandonment '
Existing manhoies and structures to bs abandoned in place wili be shown on the Plans or as identified by

the Engineer,

. After removing manhole and structure rims, covers, and similar items, all pipes will be bulkheaded. The
walls will be lowered to 2 feet below final grade if in earth or to 12 inches below subgrade if in a proposed
pavemsnt area. The remaining manhole or structure wil be filled with sand to the limits previously mentioned.

: The sand will be placed in approximately 12 inch layers and each layer compacted to 85 petcent of
maximurm density. A 12 inch thick plain concrete slab will be installed over the manhole top extending 12 inches
beyond the outside face of the manhole. - .

The City reserves the right to retain or relect salvage of any materials encountered. All remaining
materials become the property of the Contractor who will be responsible for disposing of same,

All manholes that must be removed to perform excavation for the proposed sewer pipe and/or structures
will be removed as part of the sewer excavation and no additional payment will be due the Contractor,

2502.3.4 GENERAL CONSTRUCTION REQUIREMENTS .
New manholes and structures will be constructed of plain or reinforced concrete. Work may include the

repairing of brick masonry manholes or structures. Where the top elevation is not shown on the Plans, the
manhole or structure will be bullt to conform to the elevation ordered by the Engineer. Standard depth manholes
are those having a depth of 6'-0" from rim to invert of the sewer. Manholes and special structures will be built as
the pipe laying progresses. The Engineer, at his discretion may stop the laying of pipe or the building of other
manholes until the mantole just passed has been completed. Completion of the manhole will include the -
installation of fittings, connections to pipes, placing of castings, testings, and other construction as shown on the

Plans: .
Inlet and auitlet pipes will extend through the walls of manholes and special structures to allow for water
tight connactions with the manhole walls. The ends wil be cut off flush with the ingide surface of the wall as

shown on the Plans, Design Standards, or otherwise directed. The pipes will intersect at the structuras so the inlet

pipe will be aligned In the direction of outlet pipe such that counterflow is prevented. Water stops will be instaiied
around pipes as they pass through the sanitary manhsle wail. '

Inverts will be of Class A concrete poured to conform to the shapes shown on the Plans or otherwise
directed. The inverts will be so constructed-as to cause the least possible resistance to flow. The shape of the
inverts will conform uhiformly to inlet and outlet pipes. A smooth and uniform finish will be required.

All castings, rims, covers and fittings will be placed in the positions shown in the Plans or as directed by
the Engineer. Rims on manhole cones will be sat concentrically with the top of the cone in a full bed of moriar so
that the space bstwaen the top of the manhole cone and the bottom flanges of the rim will be filled and made
watertight. A-ring of mortar at least 1 inch thick and pitched to shed water away from the rim will be placed around
the outside of the bottom flange. Mortar will extend to the outer edge of the cane and will be finished smooth and

flush with the top of the flange. If rim fittings are to be boited or anchored in concrete or brick masonry, all anchors
or boits will be set and held in place befare the concrete or mortar is placed. The unit will not be disturbed until the
mortar or concrete has hardened to adequate strength. Boit-down manhole covers will be installed at the locations

shown on the Plans and all bolts securely tightened following acceptance of the manhole to provide a watertight

seal.
Vent stacks will be installed on manholes at locations and to the slevations shown on the Plans or as

directed by the Engineer. Vent stacks will be installed on fiat top manholes only. The vent stack pipe wili be
positioned in the hole provided in the manhole top and the vent stack support bottom ring will be attached to the
goncrete manhole top with anchor bolts in drilled holes with expansion sleeves.

2502.3.5 REPAIRING OF BRICK‘MANHOLE_S AND STRUCTURES
Where shown on the Plans or directed by the Engineer, the Contractor will repair brick manholes or

structures. Tha work will conform fo the applicable portions of Subparagraph 2404.3.2.2.

2502.3.6 PRECAST CONCRETE CONSTRUCTION
Pracast concreta manholes will be neatly and accurately built according to the Plans or as directed by the

Engineer. All precast manholes will use either a concrete siab constructed of Class A concrete on undisturbed
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earth foundation, which will be cast integrally with the base section and the inlet and outlet pipes as shown on the
Plans or a precast base section conforming to section 2502.2.1.11 of these Specifications.

_Precast concrete sections will be set so the structure will be vertical and with sections in true alignment.
~Joint surfaces of the base or previously installed section will have a fiexible piastic gaskst installed in the recess
after being primed with an asphaltic cement material recommended by the manufacturer. Flexible plastic gaskets
and primers will not be applied to wet or damp surfaces. Each joint will be completely filled with nonshrinking grout

on the inside and outside of the manhole after sections have been placed. .

All holes in precast sections used for their handling will be thoroughly plugged with nonshrinking grout.
The grout will be finished smooth and flush with the interior and exterior manhole wall surfaces.

All precast concrete manhole cones will be of sccentric construction as shown on the Plans.

If brick masonry is used to adjust manhole rims to grade, the masonry work will be performed according to

Subparagraph 2404.3.2.2 of these Specifications.
Al flat top manhole slabs will be steel reinforced with a minimum thickness of 6 inches. The manhoie rim

and cover will be placed eccentrically in the slab as shown on the Plans.  Waterproofing will be applied as
specified in Paragraph 2502.3.9. ’

2502.3,7 CAST-IN-PLACE CONCRETE CONSTRUCTION
All cast-in-place manholes and structures will be built of Class A concrete as shown on the Plans. The

manholes and structuras will be bullt on an undisturbed earth foundation and conform to the dimensions; shapes
and detals shown on the Plans. Concréte construction will conform to the methods, forms, mixture, placement,
protection, and curing for concrete as specified in Section 2601. :

Cast-in-place manholes will be neatly and accurately built according to the Plans or as directéd. by the
Engineer. Wall thicknesses will be as detailed on the Plans but not less than 6 inches thick.

All cast-in-place manholes will be of eccentric construction as shown on the Plans. Any required
reinforcement will be of the kind, type, and size and wiil be, spaced, bent, and fastenad as showr on the Plans.

Connection of inlet and outlet pipes will conform to the sizes, alignments, and elevations shown on the
Plans. Concrete reinforcement and inlet and outlet pipes will be in place and approved by the Engineer before any
concrete is placed. If concrete placement is not continuous, a rubber water stop gasket will be required at each
construction joint. ) ) _

The Inside and outside surfaces of the manhole or structure walis will recéive a Class 1, Ordinary Surface
Finish as defined by Paragraph 2601.3.11. Waterproofing will be applied as specified in Peragraph 2502.3.9,

2502.3.8 MANHOLE DROP CONSTRUCTION

2502.3.8.1 Drop Construction for New Manholes ‘
Drop construction will be installed for new manholes at the locations and conforming to the defails shown

an the Plans and Design Standards for outside drop or as directed by the Enginesr. If precast manhole
construction is used, the manhole rings wiil be custom made with openings for both the upper and lower inlet
pipes. The pipe connections fo the manhole sidewails shall bs made with flexible connectors conforming to
section 2602.2.1.17 of thesa specifications. Water stops will be installed around pipes as they pass through the
sanitary manhole wall, Grout will be finished smooth and flush with the adjoining interior and exterior manhole wall
surfaces. If cast-in-place manhole construction is used, the upper and lower inlet pipes will be in place and
approved by the Engineer before any concrete being placed. All drop construction will be consfructed of either
ductile iron pipe with push-on ar mechanical joints or PVC pipe conforming fo the appropriate section of these
Specifications. The 20-foct section of inlet pipe to the drop construction will be of the same material as the drop-
construction. Solvent cement joints may be used on PVC for drop construction. Encasement of the outside drop

pipe will be constructed of Class A concrete.

2502.3.8.2 Drop Construction for Existing Manholes
Drop construction will be installed in existing manholes at the locations and conforming to the details

shown on the Plans and Design Standards for inside drop or as directad by the Engineer. The Contractor will cuf 2
hole in the manhole wall to permit inserting the inlet pipe at the required flow line elevation, horizontal angle, and
slope, and to allow twe (2) inches space around the pipe for bedding and fllfing solidly with nonshrinking grout.
Care will be used to avold unnecessary damage to the existing masonry or concrete,

All loose material will be removed from the cut surfaces, which will be completely coated with grout before
setting the pipe. Before inserting the pipe and flexible connector, a sufficient thickness of grout will be placed at
the bottom and sides of the opening for proper bedding of the pipe. After setting, all spaces arourid the pipe will
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be solidly filled with grout and neatly pointed up on the inside to present a smooth joint, flush with the inner and
outer wall surface. Any necessary modifications to the existing invert will be mads to provide a smaoth, plastered
surface for properily channeiad sewage flow from the new connection. All drop construction will be constructsd of
either ductile iron pipe with push-on or mechanical joints or PVC pipe conforming to the appropriate section of -
these Specifications. The 20-foot section of inlet pipe to the drop construction will be of the same material as the
drop construction. Solvent cement joints may be used on PVC for drop construction. The vertical drop
construction will have the dead weight held by suitable means until the steel support straps are secured in place
and tightened. The pipe mechanical joint bolts will not be positicned against the manhole wall. The steel'support
straps will be fastened to the manhole wall with two bolts per strap set in expansion slesves in drilled holes.

2502,3.9- WATERPROOFING _
After the manhole masonry and concrete construction are complete, the exterior surface of each manhole

wall within the fimits shown on the Plans will be given two coats of approved waterproofing material. Total
minimurn dry film thickness will be 12 mils. Each coat will be applied at a rate not to exceed one gallon per 100
square feet. The waterproofing materials will be applied by brush or low pressure sprayer and according to the
instructions of the manufacturer. Time will be allowed batween coats to permit sufficlent drying so that the
application of the second coat does not affect the first coat.

) 'Care will be exercised during backfllling to prevent damage to the waterproofing. Any waterproof coating
damaged during backfill operations will be cleaned of all dirt and two coats of waterproofing reapplied as

praviously specified.

2502.3.10 DEWATERING
Contractor shall furnish, instail and operate pumps, pipes, appurtenances, and all equipment of sufficient

capacity required to remove any groundwater encountered in the excavation. Contractor shall conduct said
groundwater away from the construction site in an approved ménner. Generally, dewatering is considered to be an
incidenta! to the construction of sewer manholes, special structures, pipeline, sfc. In some cases, at the City's
discretion, dewatering may be measured and paid for as defined in Sections 2502.5 and 2502.6.

2502.3.11 BYPASS PUMPING
Contractor shall furnish, Install and operate pumps, plpes, appurtenances, and all equipment of sufficient

capacity required to maintain sewage flow around the work area. Coniractor shail-conduct said bypass pumping in
an approved manner. Generally, bypass pumping is considered to be an incidental fo the construction of sewer
‘manholes, special structures, pipeling, etc. in some cases, at the City's discretion, bypass pumping may be
measured and paid for as defined in Sections 2502.5 and 2502.6.

2502.4 - ACCEPTANCE TEST FOR MANHOLES AND STRUCTURES

2602.4.1 VISUAL INSPECTION _ _
All work constructed will be subject to visual inspection for faults, defects, or deviations from the Pians and any

such deviation or omission will be corrected at once. All tests will be made by the Confractor who will provide
necessary equipment for festing and lamping the manhols or structure in the presence of and under the
supervision and instructions of the Engineer. Lamp tests will be observed first hand by the Engineer. All defects
found will be corrected before conducting leakags tests. Repairs methods must be approved by the Engineer.

2502.4.2 MANHOLE LEAKAGE TEST
All manhaies will be subjected to a vacuum test as outlined in ASTM C 1244. The manhole, including the

-frame, will be placed under a vacuum of 10 inches Hg (4.9 psig). The manhoie will be considered acceptable if the
" time measured for the vacuum to drop to 9 inches Hg (4.4 psig) is greater than that shown below. Manholes not
meeting the vacuum test requirements wi!l be repaired and retested or replaced.
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Minimurh Test Times for Various Manhols Diameters

Manhole Diameter (ft)

4 5 7 8
Depth (ft) -Test Time
_ - -(sec)-

8 20 26 33 42 85
10 - 25 33 - 41 51 64
12 | . a0 g 49 . e 88
1“ . 35 46 57 74 06
16 40 . 52 87 .87 113
18 45 59 73 95 - 123 -
20 . 50 85 s 105 137
2 .| - s5 72 89 116 150
24 . 59 7% - - 97 126 . . 164 -
26 .. | 64 . 85 105 .- 137 177
28 e 91 113 ., 147 191
30 74 08 121 157 205

The Contractor will be required to furnish ali equipment necessary for this test including the manhole
sealing apparatus, gauges, pump, plugs and operating personnel. The cost of this work is to be included in the

unit bid price for manholes. -
2502.5 - MEASUREMENT

2502.5.1 STANDARD DEPTH SEWER MANHOLE
Standard depth manholes will be measured per each, for the various diameters and types lass manhole rim

and cover. Standard depth is 2 manhole depth less than or aqual to 6 feet as measured vertically from the top of
the manhole rim to the invert of the manhole.

2502.5.2 EXTRA DEPTH SEWER MANHOLE .
Extra depth manholes will ba measured per verfical foot along the vertical centerline of the manhole froma
point 6.0 feet below the top of the manhole rim to the invert of the manhole for the various diameters and types.

Only manhdles deeper than 8.0 feet will be considered for extra depth measurement.

2502.5.3 SEWER MANHOLE DROP CONSTRUCTION

Drop construction in new or existing manholes will be measured per. vertical foot as measured from the upper
inlet pipe flowline to the flowline of drop pipe elbows at the bottom of the drop construction. Payment for drop
construction for new manhcles wil! be in addition to payment for standard depth manhole and extra depth

canstruction (if required).

2502.54 REPAIR BRICK SEWER MANHOLE AND STRUCTURE
Repair of brick manholes and structures will be measured per each.

2502.5.5 SPECIAL SEWER STRUCTURE .
Special structures will be measured per each including access shafts, bit less manhole and cover, No
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measurement of depth will be made.

2502.5.6 SEWER MANHOLE RIM AND COVER
Manhole rims and covers will be measured per each sst consisting of one rim and one cover for the

various types.

2502.5.7 VENT STACK
Vent stacks will be measured per each set consisting of stack pipe and support. No measurement of

height will be made.

2502.5.8 SEWER MANHOLE AND STRUCTURE REMOVAL
Removal of existing manholes and structures will be measured per each set. Removal of existing

manholes and structures within the limits of excavation for new sewer facilitiss will not be measured or paid for
separately but will be Included in the price of the new sewer faciilty.

2502.5.9 SEWER MANHOLE AND STRUCTURE ABANDONMENT
Manholes and other sewer structures to be abandoned will be measured for payment per each set,

Material for backﬁ!lfng abandoned structures will not be measured.

2502.5.10 DEWATERING . A
Generally, dewatering is considered to be an incidental to the construction of sewer manholes, spedial

structures, pipeline, efc. In some casés, at the City's discretion, dewatering may be measured for payment. If
measured for payment, dewatering will be measured by the day, each day that the pumps are in operation and that
the contractor is actively working within the excavtion being dewatered. If the contractor is not actively working
within the excavation, no measurement will be made for dewatering. The actual quantities used will be jcintly

agreed upon between the City and the contractor.

2502.5.11 BYPASS PUMPING o
Generally, bypass pumping is considered to be an incidental to the construction of sewer manholes,

special structures, pipeline, efc. In some cases, at the City's discretion, bypass pumping may be measured for
payment. If measured for payment, bypass pumping wiil be measured by the day, each day the pumps are in

operation.
2502.6 - PAYMENT

2502.6.1 STANDARD DEPTH SEWER MANHOLE
The accepted quantities of standard depth sewer manholes will be paid for at the contract unit price per

each set, complete in place for the various diametars and types less rim and cover, which will be full compensation
for materials and materials testing, excavation, special protection, and curing of concrete, placing and jointing:
precast sections, construction of base slabs, steps and inverts, connaction of inlet and outiet pipes, waterproofing,
cleaning and inspection, conducting acceptance tests, removal and/or abandonment of existing pipe, manholes, or
structures within the limits of manhole excavation, and backifllling cutside of pavernent areas. ’

2502.8.2 EXTRA DEPTH SEWER MANHOLE
The accepted quantities of extra depth sewer manholes.will be pald for at the contract unit price per

vertical foot, complete in place for the various diameters and types, which will be full compensation for materiais
and materiais testing, excavation, special protection, placing, protection, and curing of concrete, placing and
jainting precast sections, construction of base slab, reducing slabs, steps and inverts, connection of inlet and outlet
pipes, waterproofing, cleaning and inspection, conducting acceptance tests, removal and/or abandonment of
existing pipe, manholes or structures within the limits of excavation, and backfilling outside of pavement areas.

2502.6.3 SEWER MANHOLE DROP CONSTRUCTION
The accepted quantities of sewer manhole drop construction will be paid for at the contract unkt price per

vertical foof, completa in place for drop construction in new manholes or drop construction in existing manholes,
which will be full compensation for materials: and materials testing, excavation, special protecticn, maintenance of
sewage flow during construction, construction of drop pipe, pipe fitting and connections, Instailation of steel
support straps, 20-foot section inlet pipe, placement, curing, and protection of concrete from the manhols base to
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the top of drop construction, cleaning and inspection, and backfilling outside of pavement areas. Payment for drop
construction for new manholes will be in addition to payment for standard depth manhole and extra depth

consfructian (if required).

2502.6.4 REPAIR BRICK SEWER MANHOLE AND STRUCTURE ‘ .
The accepted quantities of rapair brick sewer manholes and structures will be paid for at the contract unit

price per each, complete according to detail, which wil, be full compensation for materials and materials testing,
excavation, special protection, maintenance of sewage flow during consfruction, mascnry work, plastering,
waterproofing, cleaning and inspection, conducting acceptance test, and backfilling outside of pavement areas,

2502.6.5 SPECIAL SEWER STRUCTURE . ) ) _
The accepted quantities of special sewer structures will be paid for at the contract unit price per each,

complete in place according to detail, which will be full compensation for materials and materials’ fasting,
excavation, spacial protection, maintenance of sewage flow during construction, placement, curing, and protection
of concrete, cleaning and inspection, waterproofing, conducting acceptance test, and backfilling outside pavement

areas.

2502.6.6 SEWER MANHOLE RIM AND COVER _
The accepted quantities of sewer manhole rim and cover set will be pald for at the contract unit price per

each complete in place for various types which price will be full compensation for materials and materiais’ testing,
setting rim and cover, placing gaskets.and bolts, protection and curing of mortar, and cleaning and inspection.

2502.8.7 VENT STACK _ _
The accepted quantities of vent stacks will be paid for at the contract unit price per each, complete in

place, which wilt be full compensation for materials and materials’ testing, Tabrication, painting, and instailation of
vent stacks. T :

2502.6.8 SEWER MANHOLE AND STRUCTURE REMOVAL .
The accepted quantities of sewer. manhole and structure removal will be paid for at the contract unit price’

per each, complete which price will be full compensation for excavation, special protection, protectiori of existing
utilities, structurs removal. disposal of debris, and backfill.

2502.6.9 SEWER MANHOLE AND STRUGTURE'ABANDONMENT
Sewer structures to be abandoned will be paid for at the contract unit price per each, which price will be

full compensation for preparing the structure for abandonment, sealing connecting pipes, furnishing and placing
backfiil material, compaction, and.handling of salvageable material.

2502.6.10 DEWATERING
If measured for payment, the actual quantities used will be Jointly agreed upon between the City and the

contractor prior to be accepted for payment. The accepted quantities shall be paid for at the confract unit price,
which shall be fuli compensation for material, installation, and operation of pumps, pipes, appurtenancss, and all
equipment of sufficient capacity required to conduct the groundwater away form the construction site and to
satisfactorily complete the work. If the contractor is not actively working within the excavation, no payment will be

made for dewatering.

2502.6.11 BYPASS PUMPING o

If measured for payment, the accepted quantities of bypass pumping shall be paid for at the contract unit
price per day, which shall be fuli compensation for material, instaltation, and operation of purmps, pipes,
appurtenances, and all equipment of sufficient capacity required to maintain sewage flow around the work area

and to satisfactorily complete_ the worlk.
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Payment will be made under;

Item No. Pay item

2502-01 STANDARD DEPTH SEWER MANHOLE
2502-01.01, Ft. Diameter Standard Depth Precast
Congrete Manhole
2502-01.02, Ft. Diameter Standard Depth
Poured-in-Place Concrete Manhole
2502-02 EXTRA DEPTH SEWER MANHOLE
2502-02.01. . Ft Diameter Extra Depth Precast
Concrets Manhole Vertical Foot
2502-02.02. Ft. Diameter Extra Depth Poured-in-Place
Concrete Manhole
2503-03  SEWER MANHOLE DROP CONSTRUCTION
2502-03.01, Ft. Diameter Drop Construction
in New Manhoile
2502-03.02.__.___Ft. Diameter Drop Construction in
. Existing Manhale
2502-04 REPAIR BRICK SEWER MANHOLE
AND STRUCTURES
2502-05 SPECIAL STRUCTURE
2502-06 SEWER MANHOLE RIM AND COVER
2502-08.01 No. 7 Manhole Rim'and Cover
2502-06.02 Bolted Dewn Manhole Rim and Cover
2502-06.03 No. 6 Manhole Rim and Cover
2502-07 VENT STACK

2502-08  SEWER MANHOLE AND STRUCTURE REMOVAL

2502-08  SEWER MANHOLE AND STRUCTURE
ABANDONMENT

2502-10 DEWATERING

2502-11  BYPASS PUMPING

Revised:3/28/2003
owv
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DUCTILE IRON

ONE 20' LENGTH OF DUCTILE IRON PIPE %

178"x 27 STRUCTURAL STEEL STRAP

3/8" x 4* STEEL: BOLT/CADMIUM COATED
r
- \_ ' MAXIMUM :SPACING.: BETWEEN' STRAPS TO BE 4™ 0
A-MINIMUN “OF 3 \STRAPS'RECUIRED"ON ANY DROP
X Py ' %o [Theil . - 221/2° ELBOW POINTED IN THEDIRECTION OF
AN | RN o 2 Eec I THE EXISTING FLOW,
A3+ .r,‘f.‘;',",,‘ 1 o ,l.".'il-.:'-. '.j ;-"‘.".
B e e R - 9 OPENING IN MANHOLE-WALL YO BE GROUTED BACK WITH
" QUICK SETTING; HIGH STRENGTH, NQN SHRINKING, CEMENT GROUT,
INSIDE DROP. NOTES+ INSURE THAT MANHOLE STEPS AND LROP CONSTRUCTION

LOCATIONS DO NOT INTERFERE.

DUCTRE IRON PIPE- SHALL BE USED ON ALL NEW CONSTRUCTION.
PVC - PIPE- WHICH CONFORMS TO ASTM D3034 AND HAS AN‘SDR
OF 26 MAY BE SUBSTITUTED FOR DUCTILE IRON WHEN DROPS
ARE CONSTRUCTED WITHIN EXISTING SANITARY MANHOLES.

STEPS T0 BE A MAX. OF 16" 0.C.~ MIN. 8" FRCM TOP AND
BOTTOM AND MAY BE WROUGHT IRON OR CAST IRON.

ENGINEERING DEPARTMENT
GERMANTOWN, TENNESSEE
'STANDARD SEWER
DROP CONSTRUCTION

DRAWN: L.C. DATE: 8-28-83
CHECK : B.E. REVISED: 5/93°
APPROVED:R.S, SCALE! None

DRAWING No. l‘I




16"~ 18" MINIMUM

NOTE:
THE WATER SERVICE LINE AND THE SANITARY SEWER
BERVICE LINE SHALL BE SEPARATED BY 5 FEET
HORIZONTAL {15494 MM) OF UNDISTURBED DR
COMPACTED EARTH.

-

RIGHT OF waY

SOLVENT WELD CAP-(TO BE BROUGHT TO GRADE BY PLUMBER
AND REPLACED WITH 4" CLEANOUT WITH SCREW CAR,)

4"RISER

45° ELBOW

L -

| Y% MINIMUM

§ MARKED ON CURB

45° ELBOW

6'x 6" x4" WYE
6"x 4" REDUCERS

et

WYE FITTING
SEWER MAI

ENGINEERING DEPARTMENT
GERMANTOWN , TENNESSEE

WHEN PVC IS USED FOR THE SERVICE LINE
IT SHALL CONFORM TO ASTM D 3034

FOR TYPE PSM FOR POLY VINYL CHMLORIDE
SEWER_PIPE AND FITTINGS WITH A

STANDARD DIMENSION RATIO {SDR) OF 26

- TYPICAL SEWER
SERVICE CONNECTION

D : 4K =
APPROVED: aE. SCALE: NONE




£ “ON BNIMYNO)

WLN IVoE

A OTADUSY
EOTEGIATH 1 ONDD
o0l :3lvd I Mo

ONIOa3d 3did
SSNYL 8 ONd

J3ISSINNAL ‘NMOLNVNEIO

. "WIMILLEO =0 GINIOd
JOVINSOUS Z N HUM 38 1SN M3AVT HOVE 20 INSLINGD SMILSION 3H). 860 0 NSLV AS GINIKNA130 SV

HOLIOUA GUVONVLS S0 %68 WINININ V 01 01 IVAN0D S8 OL 81 M3AVT HOVE ONY SSIMNNOIHL NT SIHONI
(ﬂmmmmwmmmmmwmmammv&aammvmm
SHHONSTUL JI SLNIWOWA HOO0U HO SINOLS ONY 'S TVIHALLYIN F1BISSTHINOD TIBVHSINT ‘NS LIV

m'mammmlwmmusmmmmmmwm K

TO X 9Z = HLIM NNMIXVN

ANIWLHVYdIC ONRIIINIONT

ONIQd3d 3did
HIMIS AUVLINYS

ONNOUO IANNLEIONS

O+, = HLOVM WNWININ

"2did SO NMOHD JHL IA0BY 1004 (1) ING anv

Sdld FHL S0 NI ONMIG SHL LY OIUNSYSISHLGIM HONSHL WNWIXYIN ONV NOWINDY °L

310N

ENVId NO SILON TWIINHOIZL039 0L ¥33H a3¥IND3Y 30 JONAVW—____ |

T3 ILVGOMHODIV OL O
BNICa3A 40 NOLL08 58303y )= °

SIHONNVH uaum/
TVINZLVIY TR NOVE ONVS AV

HLGWM HONYL HOA | JL0N 238—

(8894 NS1V) HOLOOUd i
QUVCNVIS 40 %58 POVINDY ¥ O1 OZLIVINOD—"
SSTTHO .8 SL-11 NI 30Vd 38 OL THS XIVE ONVS - i

234N 336"

BOVHD ONV 3218 Zdid HOJ NVd 338
-, GURNVAANNG 40 HId3G




