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Section 25-20. Excavation and Trenching, _ I

A. SCOPE: This section covers excavation and trenching work and shall include the necessary
clearing, grubbing, and preparation of the site: removal and disposal of all debris;
excavation and trenching as required; the handling, storage, transportation, and disposal
of all excavated material; all necessary sheeting, shoring, and protection work;
preparation of subgrades; pumping and dewatering as necessary or required; protection of
adjacent property; backfilling; pipe embedment; surfacing and grading; and other
appurtenant work.

B. GENERAL REQUIREMENTS: Excavation work shall be performed in a safe and proper
manner with appropriate precautions taken against all hazards. Excavations shall provide
adequate work space and clearances for the work to be performed therein and for the
installation and removal of concrete forms. In no case shall excavation faces be undercut

for extended footings. .

Subgrade surfaces shall be clean and free of any loose-material when concrete is placed
thereon.

Excavations for manholes and similar structures constructed of masonry units shall have
horizontal dimensions with at least a 6-inch clearance provided for outside plastering.

Backfilling and construction of fills and embankments during freezing weather shall not
be done except by permission of the City or City’s Engineer. No backfill, fill, or
embankment materials shall be installed on frozen surfaces, nor shall frozen materials,
snow, or ice be placed in any backfill, fill or embankment.

C. BLASTING: The Contractor shall comply with all laws, ordinances, applicable safety codes,
requirements, and regulations relative to the handling, storage, and use of explosives and
the protection of life and property. The Contractor shall be responsible for all damage -
caused by any blasting operations. Suitable methods shall be employed to confine all
materials lifted by blasting within the limits of the excavation or trench.

The Contractor shall avoid excessive overbreak or damage to adjacent structures,
equipment, utilities or buried pipeline. Blasting near utilities shall be subject to approval

of the utility owner or City.

Before delivery of any explosives at the job site, the Contractor shall have blasting
endorsement on his public liability and property damage insurance policy. -

All rock which cannot be handled and compacted, as earth shall be kept separate from
other excavated materials and shall not be mixed with backfill or embankment materials



except as speciticd or dirccted.

D. UNAUTHORIZED EXCAVATION: Except where otherwise authorized, shown, or
specilicd, all material excavated below the bottom of concrete walls, footings, slabs on
grade, and foundations shall be replaced, by and at the expense of the Contractor, with
concrete placed at the same time and monolithic with the concrete above.

E. DEWATERING: The Contractor shall provide and maintain adequate dewatering equipment
to remove and dispose of all surface and ground water entering cxcavations, trenches, or
other parts of the work. Each excavation shall be kept dry during subgrade preparation
and continually thereafter until the structure to be built, or the pipe to be installed, therein
ts completed to the extent that no damage {rom hydrostatic pressure, flotation, or other
cause will result.

All excavations for concrete structures or trenches, which extend down to or below
groundwater, shall be dewatered by lowering and keceping the ground water level beneath
such excavations, 12 inches or more below the bottom of the excavation.

Surface water shall be diverted or otherwisc prevented from entering cxcavated arcas or
trenches to the greatest extent practicable without causing damage to adjacent property.

The Contractor will be held responsible for the condition of any pipe or conduil which is
used for dramage purposes, and all such pipes or conduits shall be left clean and free of

sediment.

F. SHEETING AND SHORING: Except where banks are cut back on a stable slope, excavation
for structures and trenches shall be properly and substantially sheeted, braced, and
shored, as necessary to prevent caving or sliding, for protection of workmen, work,
existing structures and facilitics. Sheeting, bracing, and shoring shall be designed and
built to withstand all loads that might be caused by earth movement or pressure, and shall
be rigid, maintaining shape and position under all circumstances.

Trench shecting shall not be pulled before backfilling unless pipe strength is suflicient, in
the opinron of the City or City’s Engineer, to carry trench loads based on trench width to
the back of shecting; nor shall sheeting be pulled after backfilling.

Where trench sheeting is lefl in place, such sheeting shall not be braced against the pipe,
but shall be supported in a manner, which will preclude concentrated loads or horizontal
thrusts on the pipe. Cross braces installed above the pipe to support sheeting may be
removed alter pipe embedment has been completed.

G. STABILIZATION: Subgrades for concrete structures and trench bottoms shall be firm,
dense, and thoroughly compacted and consolidated; shall be free from mud and muck:

and shall be sufficiently stable to remain firm and intact under the feet of the workmen.

Subgradces for concrete structures or trench bottems, which are otherwise solid but which



become mucky on top due to construction operations. shall be reinrorced with one or
more layers of crushed rock or gravel. No more than 172 inch depth of mud or muck shall
pe allowed to remain on stabilized trench bottoms when the pipe bedding materials are
placed thereon. The finished elevation of stabilized subgrades for conercie structures
shali not be above subgrade clevations shown on the drawings.

All stabilization work shall be performed by and at the expense of the Contractor.

I TRENCH EXCAVATION: The Contractor shall not open more trench in advance of pipe
laying than is necessary to expedite the work, One block or 400 feet (whichever is the
shorter) shall be the maximum length of open trench on any line under construction.

bxeept where tunneling is shown on the drawings, is specified, or is permitted by the
Engineer, ail trench excavation shall be open cut from the surface.

1. Alignment, Grade, and Minimum Cover: The alignment and grade or elevation of
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cach pipeline shall be fixed and determired Irom offset stakes. Vertical and
horizontal alignment of pipes, and the maximum joint deflection used in connection
therewith, shall be in conformity with requircments of Section 25-21 Instaliation of
Mains.

Where pipe grades or elevations are not definitely fixed by the confract drawings,
frenches shall be excavated (o a depth sufficient to provide a minimum depth of 42-
inch backfill cover over the top ol the pipe. Greater pipe cover depths may be
necessary on vertical curves or to provide necessary clearance beneath existing pipes,
conduits, dvains, drainage structures, or other obstructions encountered al normal pipe
grades. Measurement of pipe cover depth shall be made vertically from the outside
top of pipe to finished ground or pavement surtace elevation.

Limiting Trench Widths: Trenches shall be excavated to a width, which will provide
adequate working space and pipe clearances lor proper pipe installation, jointing, and
embedment. Unless otherwise shown on the drawings, the maximum trench widths,
below an elevation of 6 inches above the top of the installed pipe, shall be no more
than 24 inches greater than the outside diameter of the pipe. The minimum
permissible clearances between the installed pipe and either trench wall shall be 6
inches.

Stipulated minimum clearances are not minimum average clearances, but are
minimum clear distances that will be required.

Where necessary to reduce carth load on trench banks to prevent sliding and caving,
banks may be cut back on slopes, not to extend lower than one foot above the top of

the pipe.

Unauthorized Trench Widths: Where, for any reason, the width of the lower portion

of the trench as excavated at any point exceeds the maximum permitted, either pipe of



adequate strengtin specini piny subedinent, or arch coscrete encasement, as required

by Ioading condivtons and as rjcrummw ov the Engineer, shall be furnished and
insialied by and at thie expenss of the Contractor

Mechimngal Excavagion. The use of mechamcal equipment will not be permuied in

location: where its operation would cause damage o frees, buidings, cviverts, or
othier existing propertv, utilities, or structures abeve or below ground. In all such
locarions, hand-excavating methods shall be used Mechanical equiptient used fou
ench excavation shall be of a type. Jdesivn, and construction. and shail be so
operated that the rough trench cxcavatici butiom elevarion can be controlied. that
uniform trench widihs and vertical sidewalks are obtained at least {from as elevarion
one foot (1'} above the top of the mstalled pipe to the botiom of the trorch ang har
trench alignment is such that pipe when accurarely laid io spctﬁac aiiginuent wilt be
Lantercd in the trench with adequate clearance between the pipe and = cwaiks of the
trench. L 11ducunng the rreneh sidewalk to obtam clessance il vet he permitted

5. Catting_Conerete and Asphadt Surtace Construcuion: No cutting of conerete: ‘asphalt

e

approval is obtaived tn wnting Cuts in concraie

surfaces shall be aliowed uniess Cit
or asphalt pavernent and base pavements shall be 1o larger than necessars o prmzda
adequate working space {or proper mstallation of pipe and apps+
sitall be swrted with & concrete saw i a manner which wiil provige 2 clear gr
icast 1 172 inch decp along each side of the trench and along ihe _;5::cr=¢:,e:-m'

SUHTUHICE.

vongereic and asphalt pavement and conoiets base pdaveriont over lenches excayared
ior pipeiines shall be removed so that a shoulder net fess than 6 inches in width at any
point is ieft between the cut edge of the pavement and the top edge of the trench
Trench width af the boitom shall not be greater than the op width: so undercutting

will be permitied.

Pavement cuts shall be wmade to and between straight or accurately marked curved
haes, which unless required, shali be paralle} to the centerline of the rench. Tavement

shatl not be of greater extent

reroved for connection to existing lines or struciures
than necessary for the instailation as deteriined by the City or City’s Crgineer

Where the trench parallels the iength of concrete walks and trench location s ail or
paraaily under the walk, the enmire waik shull be removed and replaced. Where the
trench crosses drives, walks, curbs, or other surface construction. the surface
construction shall be removed and replaced berween existing joings or belween saw
cuts.

Fxcavauon Below Pipe Subgrades: Except where otherwise required, pipe trenches
shail be excavated below the undt,rsu,e ¢i the pipe, o provide for the installation of
cither 3/4 mch crushed limestone embedment pipe foundation reerial or sand il in

fHT S

accordance with the matenal manutfactures design specifications. (#1378 44093




7. Arficial Foundations i ¥renches.  Whenever so ordered by the City or City’s
Engineer, the Contractor shall excavate 1o such depth below grade as directed and the
trench bottom shall be brought to grade with such material as the City or City’s

Engineer may order nstalled.

8. Bell Holes. Beli holes shall proviae adequate viearance for tools and methods used 1n
mstalling pipe. No part of any beli o coupling shall be in contact with the trench
bottom, french walls, or granular ernbedment when the pipe is jointed.

Skction 25-21. Installation of Mains. ' -

a d, or manui’nturer ;r»commmdahonL and Missour: Departing S INatur ources
mum Design Swandards Tor "Water } S efiective
December 10, 2013.

centinuous and wiiform bedding shall be previded in the trereh for 2! buried
material shall be tampad i layers around the pipe, Aud to a suificient
pipe that the pipe is adequately suppoted, stabitlized and proweted.
jccts larger than one inch diumeter four®/in the trench shall be
Cal least six inches below the bottom: &‘ e pipe!
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MATERIAL:  Material {or be\u o <higit be 3/4 inch clean Cp l‘\hLLl limestone o seud

AN
BEDDING:
pipe; Backfil}
height above 1D
Rocks and hard
removed for a depth

i accerdance with the matertyl manufactures design Aggéifications. (#1378
4:09) \ /

N,

TRENCH BACKFILL: Al ;rcmNazmkﬁli(@ Ove pipe bedding shall conform {o the

following requirements,

I Co UdeE{,j Crushed Swene BackiiihoCompacted backtill above the bedding shall

{‘i‘a1q=:; of 24 inches clean crashed didNone and will be required for the 1u depth in

e tollowing locations: Vs

a. Beneath povoprents, surfacing. N\Jviveways, curhs, gatiers, walks. or

other surfag
S

rect, road, or or highway shouldyrs or any paved roadways,

5, In the 3

N

Other Back Al Anﬂnuoua and uniform material ghait be provided i the french for

all buried pipgabove the bedding and shall be Srze of brush. rowgs moge than 2 inches

diamewgr. debns. and refuse, our inav conain mibble and™Jetritus from rock

exca\-’ﬂu/@‘r{: nd stones smaller than 270 Compaction of trench basi il above pipe

bcddé/f i1 locations other than those speciiied will nei be res uﬁse\ cept 6 the
\:‘ul-z,vﬁ HoCessary to prevend Duturs settlement '

s

[

L//ncompacied backflil material abose boddi

S aceeplable to the Oy oo
s
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praciple backflow prevenier. Where chemical additive or antifreeze 15 added 1o o
ar:fC)\mNO\of an automatic fire sprinkler or standpipe system, the reduced pfossure
principle bavk{low preventer shall be permitted 10 be located 30 ag4d isolate that
portion of the sys

Subject 1o Back Pressure: Whe

fit sub ect 10 md\ Tow pressure, Lhc
by a reduced pressure principic backflow

pressure principle backﬂow preventer.

Section 25-30. Sewer Pipe.

A. PVC SEWER PIPE:

—

t

Scope:  This scetien covers Polyvinyl Chloride Piping (PVC). PVC pipe shall he
furnished compicte with ail fittings. iointing materials. an.chms, blocking,
encasement, and other necessary appurtenances, All sewer line construction shali be
i accordance with TOCSR 20-8.120, effective January 30, 2012,

Materials. In depth less than 10 feet SDR-33 pasket-beil type pipe shall be used. All

sewer pipe with a depth of T4 feet or greater shall be SDR-21 gasket-bell type pipe.
PVC pipe and fittings 4 mches through 15 inches shall meet or exceed the
requirements of the latest revision of ASTM D-3034 and shall be cell classification of
12454-B, 12454-C or 13364-B3 as defined in ASTM D-1784. Pipe and fittings 18
inches through 27 inches shall mect ASTM F-679 and shall be cell classilication of
12364-C or 12454-C. (#1578 4/09)

Minimum pipe stiffness (I/Y) at S detlection shall be 46 for all sizes when tested in
accordance with ASTM D24]2

All jomts of pipe and littings shall have elastomeric gaskets and shail show no signs
of leakage when tested in accordance with 132 3212, Solvent weld joints will not be
permitted below grade. '

SIZES 0.1, DIMENSIONS  WALL THICKNESS
4" 4.215 125 inches
H" 0.275 180 niches
8" 8.400 240 inches
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10" 14,300 300 inches

12" 12.500 360 inches
15" 13,300 414 inches
18" (T-1} 18.700 536 inches
21" (T-1) 22.047 .632 inches
24" (T-1) 24.803 : 711 inches

Location of Services:  All SCH40 and SDR-21 PVC wyes or tee fittings will be
located in the center of each lot for ease of location on future hookups.

Lateral Lines: All service lateral lines shall be schedule 40 meeting the requirements
of ASTM D2665 or 132441 .

Connection to existing: Any adaplation from SDR-35 to SDR-21 shall be completed
with a solvent weld coupling.

Handling: Pipe, fittings, and accessories shall be handled in a manner that will insure
mstallation in sound. undamaged condition. Equipment, tools, and methods used in
unloading. reloading, hauling and laying pipe and fittings shall be such that the pipe
and fittings are not damaged. Hooks inserted in ends of pipe shall have broad, weli-
padded contact surfaces.

Culting Pipe: Cutting shall be done in a neat manner, without damage to the pipe. .
Cuts shall be smooth, straight, and at right angles to the pipe axis. Afler cutting, the
end of the pipe shall be dressed with a file to remove all roughness and sharp corners.

Cleaning: The interior of all pipe and littings shall be thoroughly c¢leaned of forcign
maiter betore being installed and shall be kept clean until the work has been accepted.
Belore jointing, all contact surfaces shall be wire brushed, if necessary. wiped clean,
and kept clean until jointing is completed.

Every precaution shall be taken to prevent foreign material from entering the pipe
during installation. No dcbris, tools, clothing, or other materials shall be placed in the

pipe.

Inspcetion:  Pipe fittings shall be carefully cxamined 1or cracks and other defcets
immediately before installation. Spigot ends shall be examined with particular carc
since they are vulnerable to damage from handling. All defective pipe and fittings
shall be removed from the site of the work.

10. Alignment: Pipelines or runs intended to be straight shall be laid straight.

. Laying Pipe: Pipe shall be protected from lateral displacement by placing the

specified pipe embedment material. Under no circumstances shall pipe be laid in
watcr and no pipe shall be laid under unsuitable weather or trench conditions.



12, Push-On-Joints:  All nstructions and rccommendations of the pipe manuflacturer
relative 1o gasket installation and other jointing operations shall be followed by the
Contractor. All joint surfaces shall be lubricated with heavy vegctable soap sol lution
immediately before the joint 1s completed.

3. Relanon e Water Mains:

a. Horizontal Separation: Sewer mains shall be laid at icast 10 feet (3.0

m) horizontally from any existing or proposcd water main. The
distances shall be measured from edge to edge. In cases where it is not
practical to maintain a 10-foot separation, the City Superintendent may
allow deviation on a casc-by-case basis if supported by data from the
design engineer. Such deviations mav allow installanon of the sewer
closer to a water main, provided that the water main s in a separate
trench or on an undisturbed earth shelf located on one side of the
sewer at such an elevatton 1hat the bottom of the water main is at lcast
18 inches (46 cm) above the top of the sewer,

Crossings:  Scwers crossing water mains shall be Iad to provide a
minimum verical distance of 18 inches (46 cm) between the outside of
the water main and the outside of the sewer. This shall be the case
where the water main 15 either above or below the sewer. The crossing
shall be arranged so that the sewer joints will be equal distance and as
far as possible irom the water main joints, Where a water main crosscs
under a sewer, adequate structural support shall be provided [or the
sewer to prevent damage to the water main.

Special Conditions: When it 1s irmpossible to obtain proper horizontal

and vertical scparation as stipulated above, the sewer shall be designed
and constructed equal o water pipe, and shall be pressure tested fo
assure waler tighiness prior te backfilling.

14, leeet Crossmo No cutting of concrete/asphalt surfaces shall be allowed unless prior
City approval 1s obtamed in writing. At all locations where sewer lines are placed
within the street, sewer trench shall be backfilled with 3/4 inch crushed limestone to.
the subgrade of the proposed pavement. Creek gravel or similar material will not be

allowed.

d.

o

O, 0

%

. Marking: Hach pipe and fitting shail have plainly and permanently marked thercon:

Manufacturer's name or trademark.

Nominal pipe size.

ASTM Designation 3034 and Class Number
SDR number.

Matenal designation.



16, Acceptance lests: Zach reach of sewer shall mect the requircments of SECTION 25-
32, Sewerline Acceprance Testing

B. BUILDING SEWER:

1. General: [t shall be the responsibility of the property owner to construet and maintain
the sewer lines from the building to the sewer main. The property owner assumes all
ownership of the Tine from the building to the maim tap or “Y™ on the Cily main.

Materials:  All sewer service conncction lines shall be a minimum of 4 inches
diameter, Sch 40 PVC,

b2

¥

3. Laying of Pipe: All sewer lines shall have a mimmun of 3 feet of cover over the top
of the pipe with a fall of 1/4 inch per feor. At no time shali 90-degree wrns be
acceptable. It shall be acceptable to use 45-degree bends providing there is a
minimum of | foot of pipe between cach bend.

4. Service Hookup: The City shall be notitied to provide assistance 1n locating building
scwer extensions at the sewer main. No unauthorized connection to the sewer main at
locations other than building sewer extensions shall be allowed. No split services will
be allowed; all buildings will have a separate sewer serviec.

C. PVC FORCE MAIN;

1. Scope: This section covers bell and spigot rubber gasiet PVC pressurce pipe. Pipe shiall be
completely furnished with all fittings. joiniing material, anchors, biocking,
encasement, and other necessary appurienances. All force main construction shail be
mn accordance with TOCSR 20-8.130, eftective January 30, 2012,

2. Maerials: All materials used in the manufacture of pipe. fittings, and accessertes shall
conform to ASTM D 1784, Lype 1, Grade 1, Class 200. All pipe and Nuuings shall
have integral bellg and conrorm to the following.

Pipe Dimensions. ASTM D2241, SDR 21
Fittings: Rated to exceed pipe with MJ tvpe fittings
Rubber Joint Rings: ASTM D1869

3. Handling: Pipe, fittings. and accessories shall be handled in a manner that wili insure
installation in sound, undamaged condition. Extra care shall be used in handling
during cold weather.

Pipe and fitings, which have beer scratched during handling or instailation, shal! be
I3 = &
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9.

10.

replaced by and at the expense of the Contractor. Pipe repairs will not be permitted.

Storage: All pipe shall be stored on a flat surface so as to support the barrel evenly
with the bell ends overhanging and not stacked in piles higher than 3 feet. Bells shall
be inverted in alternate rows

Pipes stored for an extended period (scveral months) shall be covered with an opaque
material to protect the pipe trom the sun's rays.

Rubber gaskets shall be stored away from grease, oil, ozone-producing clectric
motors, and excessive heat and in a cool dark place.

Cleaning: The interior of all pipe and fittings shall be thoroughly cleaned of foreign
matier before being installed. All joint contact surfaces shall be kept clean until the
jointing is completed.

Whenever pipe laying is stopped, the open end of the pipe shall be sealed with a
watertight plug, which will prevent trench water, sand and earth from entering the

pipe.

Cutting Pipe: Cutting shall be done with a fine-toothed saw and miter box or tubing
cutter approved {or PVC pipe. Remove all burrs from inside the cut end with a file or
knife. The cut end shall be beveled with a miiled curve-tooth fat file or beveling tool

designed {or PVC pipe.

Joints:  All mstructions and recommendations of the pipe manufacturer relative to
gasket mstallation and other jointing operations shall be followed by the Contractor.

Alignment: Pipelines or runs intended to be straight shall be laid straight. Detlections
from a straight line or grade shall be as shown on the drawings.

Either shorter pipe or fitlings shall be installed if the alignment or grade requires
them. Pipe shall not be bent.

Laying Ptpe:  Pipe shall be protected from lateral displacement by placing the
specified pipe embedment material. Under no circumstances shall pipe be laid in
water and no pipe shall be laid under unsuitable weather or trench conditions.

Pipe shall be laid with the bell ends facing the direction of laying, except where
reverse laving s authorized by the City or City’s Lngineer,

A copper tracer wire (1insulated #12 wire) shall be laid in the bedding within 17 above
the top of the pipe. Tracer connections shall be placed in areas not to exceed 3007,

Tracer connections shall be supplied at all air relief valves.

Street Crossing: No cutting of conerete/asphalt surfaces shall be ailowed unless prior



11.

City approval is oblained in writing. At all locations where sewer lines are placed
within the street, sewer trench shall be backtilled with 3/4 inch crushed fimestone to
the subgrade of the proposed pavement. Creek gravel or similar material will not be
allowed.

Where pressure lines cross State maintained roadways, the FVC pipe shall conform to
ASTM D-2241-76, or latest revision thereof, within the Statc right-of-way.

Pressure Test: Pressure testing is required and is covered under SECTION 235-32.
Sewerline Acceptance Testing.

12. Marking: ITiach pipe and fitting shall have plainly and permanently marked thereon:

a. Manufacturer's name or trademark.
b. Nominal pipe size.
c. ASTM Designation D2241.

SDR Number.

D. VITRIFIED CLAY SEWER PIPE:
Vitrified Clay Sewer Pipe is not allowed.

E. DUCTILE IRON PIPING:

1.

Scope: This section covers ductile 1ron piping. Ductile iron pipe shall be furnished
complete with all fittings, jointing materials, anchors, blocking, encasement, and
other necessary appurtcnances.

Piping, [urnished complete with all joint gaskets. bolts, and nuts, ts required for
installation.

Materials: Unless otherwise required by the drawings or specified hercin, joints in
ductile iron piping shall be mechanical or push-on type.

Ductile ANST A21.51T; AWWA Ci51, ASMT A536, Grade 60-42-
10; thickness Class 50.

Fittings ANSTA21.10, AWWA CL10, except shorter laying lengths
will be acceptable.

12" and Under 250 psi pressure rating.
Over 127 150 pst pressure rating.

Mechanical Joints ANSIA21T.1T, AWWACIIIT

Locked Joints American "Loc-Fastite”", U.S. Pipe "Lok-Tyton", or Clow



)

“Super-Lock -

Push-On Joints ANSE AZL1I. except gaskets shall be neoprene or other
syntbetic rubber Natural rubber will not be aceeptable.

Fiexible Couplings  Elastomeric polyviiyl chioride or resin nmpregnated fabric
provided with stainless steel tightening bands. Assemblies
shall be capable of connecting pipe of different size and
matertal with a flexible leak-proof joint,

Shop Coating and Lining

« {ement Lining ANSI A2 4
e Buummous Coating  Manufacturer's Standard.
« Tield Coarting Heavy coal tar epoxy, MIT.-C-1§480;

Koppers "30 Bitumastc™, Tnemec "476
Super”

Handfing: Pipe fitiings and accessories shall he handled in a manmer that will insure
installation in sound, undamaged condition

Lquipment, tools, and methods used in unloading. reloading, haaling and iaying pipe
and fittings shall be such that the pipe and fittings are not damaged. Hooks inserted in
ends of pipes shall have broad. well-padded contact surfaces.

Pipe fittings. mn which the cement lining has heen broken or ioosened, shall he
replaced by and at the exnensc of the Contractor

4. Cutting Pipe: Cutting shall be done in a neal manner, without dainage o the pipe or o

L

the cement ining. Cuts shall be smooth. straight, and at right angles ro the vipe axis.
After cutting, the end of the pipe shall be dressed with a file to remove all roughness

and sharp cormers.

Ends of ductle jron pipe shall be cut with a saw, abrasive wieel, or oxvacetylenc

torcli Field cutting of holes for saddles shall be done by mechanical cutters;

oxvacctylene cutting wiil not be permitied.

Cieaning' The interior of all pipe and fitlings shall be thoroughly ¢leaned of fereign
matter before being installed and shall be kept clean until the work has been accepted.
Before jomting, all joint centact surfaces shall be wire brushed if necessary, wiped
clean, and kept clean unul jointing 18 completed.

Every precaution shall be taker to prevent foreign matter from cntering the pipe
during nstallation. No debris, tools, clothing, or other materials shall be placed in the

PIpE.



7.

9

—
—
—_

1

[

Whenever pipe layig is stopped, the open end of the pipe shall be sealed with a
watertight plug, which will prevent trench water [rom entering the pipe.

Inspection: Pipe and {fitings shall be caretully examined for cracks and other defects
immediaiely before installation. Spigot ends shall be examined with particular care
since they are vulnerable to damage from handling. All defective pipe and fitungs
~shall be removed from the site of the work.

Laying Pipe: The pipe shall be protected from lateral displacement by placing the
specified embedment material. Under no circumstances shall pipe be laid in water,
and no pipe shall be laid uuder unsuitable weather or trench conditions

Pipe shall be laid with the bell ends tacing che direction of the laying except when
reverse laying is specifically authorized by the City or City’s Engineer

. Mechanical Joints: Mechantcal joints shall be  carelully assembled m accordance

with the manufacturer's recommendations. I effecttve sealing 1s not obtamed, the
jomt shalt be disassembled, thoroughly cleancd, and reassembled. Over tightening of
bolts to compensate for poor installation practice will not be permitted.

Push-on Jeints:  All instructions and recomniendations of the pipe manuracturer,
relative to gasket installation and other jeinting operations shall be followed by the
Contractor. All joint surfaces shall be lubricated with heavy vegetable <oap soluuon
immediately before the joint is completed.

Lubricant shall be suitable for use n potable water, shall be stored in closed
containers. and shall be kept clean, Each spigot shall be suitably beveled te facilinate
assembly.

. Couplings:  Dresser couplings shall be carefully instailed in accordance with the

manufaciuret’s recommendaiinns.

Ilexible couplings shall be wstalled at joints between ductile tron pipe and pipe of
ur:like material. Flexible couplings shall be conercte encased.

. Shop Coating and Lining: The mterior surfaces of all pipe for gravity sewers, dram

lines aud dewatering lines shall be nrovided with the standard cement lining. The
exterior surfaces otf ali pipe and fittings shall ve shop ceated with a bituminous
coating,

Conerete Fneagement: Concrete encasement shall be installed where and as shown
on the drawings. Concrete and reinforcmng steel shall be in accordance with the cast-
mi-place concrete section. All pipe 10 be cncased shall be suitably supported and
blocked in proper position and shail be anchored against HTotation.

Leakage: Al jeints shall be watertight and f{ree from leaks. Fach lcak, which is



discovered within one year atter final acceptance of work by the City, shalt be
repaired by and ai the expense of the Contractor.

14 Markig: Each pipe or fitting shall be plainiy and permanently marked thereon:
a. Pipe Class
b. Manufacturer's Name or ‘I'rademark.
¢. Nominal Pipe Size.
d. Weight.
~¢. Date of Manufacture.
{. Sampling Period.

Section 25-31. Manholes.

A. GENERAL: This section covers standard. drop, and wet well manholes. Manholes shall be
constructed complete with covers, steps, fittings, and other appurlenances, in accordance
with the details shown on the drawings.

At the option of the Contractor, manholes shall be constructed of precast concrete
sections or cast-in-place concrete.

Only manholes, which are required to have inside pipe and [ittings for dropping sewage

into the lower iine, will be designated as drop manboles. All drop manholes shall have a
mintmun inside diameter of 5 feet,

B. MATERIALS:

1. Portland Cement: ASTM C150, Type 1.

2. Concrete: ASTM C9%4 with compressive strength of 3000 pst at 28
' davs. Curing and protection shall be in accordance with
"Casi-In-Place Concrete "

Brick: ASTM C32, Grade MS or ASTM C62. Grade SW.

Lad

4, Granular Backfill: See bedding requirements, Section 25-20 Excavation and
Trenching and Section 23-31 Manholes.

Precast Sections:

LA

a. Standard and Drop Circular precast concrete:
Manhole: ASTM(C478 Manhole
¢xcept as modified.

b. Wetwell Manhole: Reinforced concrete pipe; ASTM C76, Class
11, Wall B.

¢.  Minimum Thickness:  Asindicated on drawings.



d.

h.

—_

6. Gaskels:
.

d.

7. Manhole Steps:

Openings.

Hydrated Lime:;

Sand:

Shrinkage-Correcting:

Mortar;

Nonshrinking Mortar:

Mastic;

Rubber:

Rubber Joint Filler:

Hardness:

Tensile Strength:

a. Cast Iron:

b. Composttion:

C.

Manhole Frame:

Crrcular shaped boxout for each

connecting pipewith A-lLock

locking-type gaskets instalied by manhole
manufacturer.

ASTM C207, Type S.

Concrele sand, fine apgregate, sieved
through 8-mcsh screen.

Master Builders "Embeco” Sida"Kemox”,or
Sonneborn Aggregate “Ferrolith G-DS”,

One part Portland cement, 1,2 part hydrated
lime, three parts sand.

Premixed or job mixed; job mixed shall be
one part shrinkage-correcting aggregate, onc
part Portland cement, and one part sand.

Fed Spee SS-5-210; KT Snyder
“Ram-Nek."

Neoprene or other synthetic, 40 plus or
minus [ive hardness when measured by
ASTM D2240, Type A duromceter.

Natural or synthetic.

40 plus or minus (ive when measured
by ASTM D2240, Type A durometer.
1200 psi minimum.

ASTM A48, with asphalt varnish
coating applicd at the foundry.

Plastic ASTM 2146 Type M, Grade
16906, Steel reinforcing bar ASTM
A613.

ASTM A48, with coating applied at the
foundry. Frame and cover shall be equal to
a Neenah R-1642, Deeter 1247, or LT 1043



C.

Frame with 1040 AGS Cover imprinted with
“Ciry of Nixe danitary Sewsr™,

DELIVERY: vrecast concrete seotinns shall not be delivered o the job unti] representative

sutagth of at feast 80 percent of the specified

cencrele control eylinders have wramed
Mg,

D. INSPECTION: Precast conerete sections and brick shall be inspected when delivered and

I-.

=

1L

all cracked or otherwise visibly defective anits r¢jected.

CONSTRUCTION: All moriar shall be used within 40 minutes after mixirg Mortar, which
has begun to take on initial set, shall be discarded and not mixed with additional cement
or new mortar. In no case shall the invert sectior through a manhele be greater than that
of the outgoing pipe. The shape of the inveri shall conform exactly to the lower hall of
the pipe it connects. Side branches shall be connected with as large radius of curve s
practicable. All inverts shall be troweled to a smooth clean surface,

Circular precast scctions shall be provided with a rubber or mastic gasket to seal joints
between scctions. The space berween connecting pipes and the wall of precast sections
shall be equipped with A-Lock Locking-type gaskets or equal to be installed at the
factory.

WATERPROOFING: Manholes shall be waterpreofed by application of heavy-duty coal tar
coating applied over enlirc exierior suriace to attain a dry {i'm thickness of not less than
15 mils. Surface to receive coating shall be thoroughly diy.

. FRAMES AND COVERS: [rames shall be sel so that the top of the cover 1s flush with

iinished pavement or Z inches higher than finish grade in unpaved arcas except where
noted otherwise on the drawings.

PIPE CONNECTIONS: Pipe connections shall be such that differential settlement between
pipe and manholes is permitted and shall be made using water stops, A-Lok gaskets,
standard O-ring gaskets, special manhole couplings. or other methods as approved.

STUBS: Future connections shall ke provided i manhoies at the Jocations shown on the
drawings. Stubs shall be not less than 3 feet and shali terminate in a bell piug. Final
length shall be determuned by City for future anticipated connection.

HOLES: Core holes and handling holes shall be repaired by cementing a properly shaped
concrete plug m place with epoxy cement or by other methods acceptable to the
‘ngineer.

PAINTING: II castings arrive on the job without a foundry coating, one coat of coal tar paint
shail be applied. Before painting, ail castings shall be thoroughly cleaned and properly
supported. All leose rust shall be removed by wire brushing. Castings shail not be
handled unti! the paint is dry and hard.



Section 25-32. Sewer Acceptance Testing.

A. SCOPT: This section covers the performance testing of the installed sewer, force main. and
manholes.

B. GENERAL: The Contractor shall provide at his expense all necessary pumping equipment,
testing water, means of conveying test water to the testing site to include piping
connections between the pipmg and the nearest available source of test water, pressure
gauges, and other equipment, materials and facilities necessarv for the tests.

All pipe, fittings, valves, pipe joints and other matcrials that are found to be defective -
shall be removed immediately and replaced with new and acceptable material by and at
the expense of the Contractor.

C. SEWER PERFORMANCE TESTING: Each reach of sewer shall be performance tested. It
shall be the responsibility of the contractor to notify the City of Nixa personnel al least 24
hours in advance of the time and place at which testing work will be done All defects
shall be repaired to the satistaction of the Engineer and the City of Nixa. (#1578 4/09)

2.

Lamping: Each straight secticn of sewer between manholes shall be straight and
uniformly graded. Each such section will be lamped by the Contractor in the presence
of the City Inspector, (#1578 4/09)

Exfiltration: The Contractor shall conduet an exfiltration test on each rcach of sewer

between manholes. Fx(iltration tests shall be conducted by blocking off all manhole
openings except those connecting with the reach being tested, [iliing the line and
measuring the water required 1 maintain a constant ievel in the manholes. Fach
marthiole shall be subjected fo at least one ex{iltration test. During the exilliration test,
the water level shall be maintained at the top of the frame and cover on each manhole
to locate ali leaks.

The total exfiltration shall not exceed 200 gallons per inch of nominal diameter per
miie of pipe per day foir each reach tested. For purposcs of determining maxinium
ailowable leakage, manhoies shall be considered sections of 48 inch pipe. The
ex{iitration tests shail be mamtained on each reach tor at least 2 hours and as much

~longer as necessary, in the opinion of the City Inspector, to locate ali leaks. (#1378

4:09)

The Contractor shall provide, at his own expense, all necessary piping between the
reach 10 be tested and the seurce of water supply, together with eguipment and
maierials required for the tests.

[f the leakage in any reach exceeds the allowable minimam, it shall be re-tested after
the lcaks are repaired.



In licu of water testing of manholes, vacuum testing will be allowed. A vacuum of 3
psi for a period of 5 minutes 1s required or as much longer as necessary, in the
opinion of the City Inspector, to locate all leaks. (#1578 4/09)

Alr testing will be in accordance with ASTM F1417-92 "Instailation Acceptance of
Plastic Gravity Sewer Pipe Using Low Pressure Air.” A minimum pressure of 4 psi
for 4 minutes or longer, as necessary in the opinion of the City Inspector, shall be
maintained through each reach of sewer. (#1578 4/09)

3. Vacuum Test for Manhole: A vacuum test for manholes can be used in place of
. cxfaltration, Ten inches of mercury is nceded for 2 minutes if the manhole is Iess than
10 feet deep. Ten inches of mercury for 2.5 minutes 1s needed if the manhole depth is

10 to 15 feet deep. Ten inches of mercury lor 3 minutes is needed if the manhole
depth is from 15 to 25 feet deep. A loss of 1 inch of mereury per test is all that is

allowed.

4. Infiltration: Infiltration shall also be tested by maintaining a minimum test pressure of
2 fect above the maximum groundwater elevation above the top of the pipe. Il at any
lime prior to the expiration of the guarantee period infiltration cxceeds 200 gallons
per inch of nominal diameter per mile of sewer per day, the Contractor shall locate
the leaks and make repairs as necessary to control in the infiltration.

Vertical Deflection: Initial installed vertical deflection for flexible pipe (PVC scwer
pipe) shall not exceed 5 percent. The Contractor shall test the initial installed vertical
deflection by pulling a mandrel or other device through all rcaches of sewer to
demonstrate that the 5 percent deflection limitation has not been exceeded. The deflection
testing shall not be performed until a minimum of 30 days after backfilling of pipe. The
method of test shall be acceptable to the Engincer and done in the presence of the City
Inspector. ‘The City Tnspector shall submit all deflection test results to the Engineer.

(#1578 4/09)

wh

D. FORCE MAIN PERFORMANCE TESTING: The force main shall be subjected to

hydrostatic pressure testing and leakage testing as spccificd herein.

All testing work shall be done in the presence of the City Inspector. The Contractor shall
notify the City Inspector at least three days in advance of the times and places at which

testing work 1s to be done. (#1578 4/09)

I. Pressurc Testing: The Contractor shall provide all necessary pumping cquipment,
piping connections, pressure gauges, anchored or blocked test pilues, and all other
equipment, materials, and facilities necessary for the tests,

The test pressure at any point in the pipeline shall be equal to 100 psi. The test
pressure shall be maintained for at least 30 minutes and for whatever longer period is

necessary for the City Inspector to inspect the pipeline. (#1578 4/09)



~
L.

All pipe. fittings, valves, pipe juints, and other materials that are found to be delective
shall be removed immediately and replaced with new and accepiable material, by and
al the expense of the Contractor. Following such replacement, the pressure test shail
be repeated. Such replacernent of defective maierials and re-tesiing shall continue
until the Tine and all parts thereol withstand the test pressure in a satisfaciory manner.

Leakage Test: After the specified pressure test is compleied and all pipeline repairs
have been made and retested to the satisfaction of the Engineer, the linc being tested
shall be subjected to a leakage test. The hydrostatic pressurc during leakage testing
may be any predetermined pressurc selected by the Contractor, provided that it does
not excced and 1s at least 75 percent of the pressure specified [or pressure testing. 1he
selecied pressure shall be maintained constant (within a maximurm variation of plus or
minus 5 percent) during the entirc time that line leakage measuremenis are being

made.

Leakage measurements shall not be started until a constant test pressure is
established; compression of air trapped in unvented pipes or fittings will give false
leakage readings under changing pressure conditions. Afler the selected test pressure
is stabilized. the line leakage shall be measured by means of a suitable water meter
installed in the pressure supply piping on the linc side of the force pump. The water
meter shall be furnished and installed by the Contractor.

Line ieakage shall be the total amount of water introduced into the line as measured
by the meter during the leakage test.

tzach leakage test shall have a duration of 2 hours plus whatever additional period is
necessary 1o accurately determine leakage in the opinion of the Engineer.

The pipeline will not be accepted if the leakage indicated by the test is in excess of
that determined by the following formula:

where: Q=10.015 DxLxN
Q = Allowable lcakage ir: gallons per hour
D = Nomuinal diameter of pipe in inches
L = Length of section tested in thousand feet
N = Square root of average test pressure in psi

Defects: [t is the mient of these specifications that all joints in piping shall be
watertight and free from visible leaks durtng the prescribed leakage test and each and
every leak which may be discovered at any time prior to the expiralion of one vear
from and after the date of [inal acceptance of the work by the City shall be located
and repaired by and at the expense of the Contractor, regardless ol any amount that
the total line leakage rate during the specified leakage test may be below the specified
maximum rate.

The spectfied leakage test is to be made after the pipeline has been bhackfilled and the
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