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SECTI ON 02530

SANI TARY SEVERAGE
03/ 03
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NOTE: This guide specification is issued by the
Atlantic Division, Naval Facilities Engineering
Command for regional use in Italy.

EE R R R R R R R R R R R R R R R R R R R R R R R R R O O R

EE R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: This gui de specification covers the
requi renents for piping and appurtenant structures
for an exterior sanitary sewer system

Conmment s and suggestion on this specification are

wel cone and should be directed to the technica
proponent of the specification. A listing of the
techni cal proponents, including their organization
designation and tel ephone nunber, is on the Internet.

Use of electronic comunication is encouraged.

Brackets are used in the text to indicate designer
choices or locations where text nust be supplied by
t he desi gner.

EE R R R R R R R R R R R R R R R R R R R R R R R R R R O R

EE R R R R R R R R R R R R R R R R R R R R R R R R I O R

NOTE: On the project draw ngs, show

1. Plan and |ocation of new pipelines, including
type of service and size of pipe

2. Location, size, and type of service of existing
connecting, intersecting, or adjacent pipelines and
other utilities

3. Paved areas and railroads which pass over new
pi pel i nes

4. Profile, where necessary to show unusua
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condi ti ons

5. Invert elevations at beginning and end of
pi pel i nes and at manhol es or sinilar structures

6. Cass or strength of pipe and linmts for sane
where class or strength will be different for
di fferent sections of pipeline

7. Design details for pertinent nanholes, septic
tank(s), and sewage absorption trench

8. Bedding conditions, where different fromthose
specified in the appropriate specification and

| ocation of cradle(s), when cradle is required, if
not covered

9. Maxi mum wor ki ng pressure for pressure sewers

10. Location and size of thrust bl ocks on pressure
l'ines

11. Location of flanged joints on pressure sewers

12. Location of nechanical joints on ductile-iron
pi pi ng (when used on only part of the systen.

EE R R R R R R R R R R R R R R R R R R R R R R R O O R

EE R R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Consider the following in the project design
1. Allowable piping materials:

a. The project specification should allow the use
of piping materials for each application which are
suitable for the project, each to be permitted as a
Contractor's option.

b. Refer to the appropriate NAVFACENGCOM Desi gn
Manual / M litary Handbook for general information on
pi ping materials suitable for use on the
applications covered by this specification.

c. Pipe materials which are known to be unsuitable
for local conditions (i.e., corrosion, root
penetration, etc.) should not be pernitted for the
project. However, consideration should be given to
use of nore effective protective coatings and

j ointing nethods where econonically feasible.

d. In areas where problens with root penetration
are anticipated, specify pipe which has the kind of
joint which will successfully resist root
penetration. Generally speaking, the nore watertight
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the joint, the greater will be the resistance to
root penetration. Rubber-gasketed and
conpression-type joints are considered to give the
best perfornmance for this application

e. It is assuned that corrosive fluids (acids
al kalies, toluene, etc.) will not be reaching the
exterior sewer systemin relatively undiluted

condition. |f such will not be the case,
investigate the materials specified herein for
resistance to the particular chenical involved. |If

necessary, corrosion-resistant naterials other than
those specified herein may be used.

f. Further information on clay pipe may be found in
the Cay Pipe Engineering Manual (1985 Edition) of
the National Clay Pipe Institute.

g. For further information on the sel ection of
concrete sewer pipe and jointing nmaterials, see the
Concrete Pipe Design Manual (1980 Edition) and the
Concrete Pi pe Handbook (1980 Edition), both
publ i shed by the Anerican Concrete Pipe Association

h. \Where required for special applications,

rei nforced concrete arch pipe conformng to ASTM C
506 or reinforced concrete elliptical pipe
conform ng to ASTM C 507 nay be specified.

i. Plastic pipe is subject to tenperature
limtations which nust be observed when specifying
pl astic pipe for service fromlaundries, kitchens,
and other facilities discharging |arge quantities of
wat er at elevated tenperatures (the tenperature
limt given is for short-time, nonpressure use only;
| ower tenperature limt is required for long-tine
use or for pressure use):

ABS ......... 82 degrees C
PVC ......... 71.degrees C

j. Do not use ABS pipe for applications where high
chemical resistance is desired, such as in |lines
fromlaboratories or hospitals.

k. Use caution if considering concrete pipe for
septic flows. Depending on septicity, these pipes
may not be satisfactory.

2. Pipe design:

a. Specify equival ent pipe design for the project

conditions (using the applicable criteria for each
pi pe material) for each pipe nmaterial insofar as is
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practicable. American Society of G vil Engineers
(ASCE Manual No. 37, "Design and Construction of
Sanitary and Storm Sewers," contains nethods of
calculation for structural requirenents of pipe
fromthese, the required strengths for pipe of
various materials may be deternmined. Investigate
external |oads, including earth |oads, truck | oads,
seisnic |loads, and inpact, in the design stage of
the project.

b. Gve special attention in the design stage of
project to plastic pipe materials, particularly with
respect to superinposed external |oads which could
cause excessive deflection of the pipe. The degree
of sidefill conpaction should be considered
realistically, particularly in margi nal cases

c. Were different classes, strengths, etc., of
pipe are required for different sections of |ong

pi pelines due to significant differences in externa
| oadi ng, expand or nodi fy the applicabl e paragraphs
of this specification accordingly. Showthe linits
for each class, strength, etc., either on the

proj ect drawi ngs or appropriately describe themin
t he applicabl e paragraph of the project

speci fication.

3. Pipe joints: Wen nore than one type of joint
is applicable for the specified piping, permt each
as a contractor's option except where watertight
joints are necessary in areas where root penetration
probl ens are anticipated. |n these cases,
rubber - gasket ed or conpression-type, or
solvent-cenmented joints are preferred. Use fue

resi stant joint gaskets when required.

4. It may be necessary to nodify chenica
requirenents for cenent under certain conditions.

Sul fate resistance is required for concrete pipe
when pipe is carrying sul fate-bearing waters, or
when pipe is buried in soil containing sulfates.
Specify Type Il (nbderate sulfate resisting) cenent
when wat er-sol ubl e sulfates (as S04) in the soil are
in the range of 0.1 to 0.2 percent and, for water,
are in the range of 150 to 1000 parts per mllion.
Specify Type V (sulfate resisting) cenent when soils
contain in excess of 0.2 percent water-soluble

sul fate and water sanples contain in excess of 1000

parts per nillion. In areas where reactive
aggregates are known to occur, specify |ow al kal
cenent .

EE R R R R R R R R R R R R R R R R R R R R R R R R R I

PART 1 GENERAL
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1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by the
basi ¢ designation only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 478M (1997) Precast Reinforced Concrete Manhol e
Sections (Metric)

ASTM C 828 (1990) LowPressure Air Test of Vitrified
d ay Pipe Lines

ASTM C 923M (1996) Resilient Connectors Between
Rei nf or ced Concrete Manhol e Struct ures,
Pi pes and Laterals (Metric)

ASTM C 969M (1994) Infiltration and Exfiltration
Acceptance Testing of Installed Precast
Concrete Pipe Sewer Lines (Metric)

ASTM C 990M (1996) Joints for Concrete Pipe, Mnhol es,
and Precast Box Sections Using Preforned
Fl exi bl e Joint Seal ants (Metric)

ASTM F 758 (1995) Snooth-Wall Poly (Vinyl Chloride)
(PVC) Plastic Underdrain Systens for
H ghway, Airport, and Sinilar Drai nage

| TALI AN LAWS AND NORMB (D. M) (LAW (CI RC.)

EE R R R I I I R I R I R I O I R I R R I R I R R R O

NOTE: Italian |laws and normatives are the

| egi sl ative regul ati ons and decrees issued by the
Italian governnment in the formof |aws, norns,
decrees, circulars, and letters. These Laws and
Decrees concur together with Nornms and Standards
in formng the governing directives for
construction.

EE R R R I I I R I R I R I O I R I R R I R I R R R O

D.M 12/12/85 (1985) Technical Norns pertinent to piping

DM 23 (February 1971) Technical norns for
crossings and for parallelismof sewer,
drain and gas lines with railroads and
other transportation routes.

D.L. 152 (11/5/99) Instructions on protection of
wat er from pollution and reception of CEE
91/ 271 directive regarding treatnment of
city wastewater, and of CEE 91/676
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directive regarding protection of water
frompollution caused by nitrate coning
fromagricultural sources

D.L. 494 (14/8/96) Inplenentation of the
i nstruction CEE 92/57 concerning the
m ni num safety and health requirenents to
be acconplished in tenporary or nobile
work sites

| TALI AN | NSTI TUTE OF PLASTICS (IIP)

1P, Pub.n.3 (Nov. 1984) Installation of PVC Sewer
Systens. Cal cul ations and Installation of
PVC Under ground Sewers and | ndustri al
Dr ai ns.

| TALI AN NATI ONAL ASSOCI ATI ON FOR UNI FI CATI ON OF STANDARDS (UNI)

EE R R R I I I R I R I R I O I R I R R I R I R R R O

NOTE: A UNl Normis a technical normative

recogni zed as ltalian Law, submitted by a private
organi zation "Ente Nazionale Italiano d

Uni ficazione" for Italy and is available only in
the Italian |language. It is the National Standard.

EE R R R I I I R I R I R I O I R I R R I R I R R R O

UNI E13.08.497.0 (1990) Unpl asticized PVC pi pes under
pressure - Types, dinensions and
requirenents

UNI 5732 (1965) Cup square bolts with hexagon nut.
I SO netric coarse thread - Finish C

UNI 6609 (1969) Metallic pipe flanges - Bolts -
Types, materials and ratings

UNI 7601 (1984) Spheroidal graphite iron sand
castings - Deviations in dinensions
wi t hout tol erance indication and nachi ni ng
al | onances

UNI 8696 (1985) Vul cani zed rubber - Determnation
of stress relaxation in conpression at
nornmal and el evated tenperatures

UNI 9048 (1987) Vul cani zed rubber - Anal ysis of
mul ti-peak traces obtained in
deternmi nati ons of tear strength and
adhesi on strength

UNI 9163 (1987) Ductile iron pipes, fittings and

accessories for pressure pipe-lines -
Automatic flexible joint - Coupling
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di mensi ons and j oi nt accessories

UNI 9164 (1994) Ductile iron pipes, fittings and
accessories for pressure pipe-lines -
Mechani cal flexible joint - Coupling
di mensi ons and j oi nt accessories

UNI 9542 (1990) Rubber, ethyl ene-propyl ene-di ene
(EPDM raw general purpose types -
Eval uati on procedures

| TALI AN/ EUROPEAN HARMONI ZATI ON STANDARDS (UNI EN) (UNI ENV) (CEl EN)
(UNI EN 1SO) (UNI 1SO)

EE R R R I I I R I R I R I O I R I R R I R I R R R O

NOTE: A UNI EN, UNI ENV, CEl EN, UNI EN | SO or UN
SO is a European Standard with a coi nci dent
Italian National Standard or Internationa
Standard. The two standards are identical, with
nost (but not all) EN s available in the English

| anguage and the UNI available only in the Italian
| anguage.

EE R R R I I I R I R I R I O I R I R R I R I R R R O

UNI EN 124 (1995) @ully tops and manhol e tops for
vehi cul ar and pedestrian areas - Design
requirenents, type testing, nmarking,
quality contro

UNI EN 206-1 (2001) Concrete - Part 1: Specification
perfornmance, production and confornity

UNI SO 228-1 (1983) Pipe threads where pressure-tight
joints are not nade on the threads - Part
1. Dinensions, tolerances and designation

UNI EN 295-1/ A1/ A2/ A3 (1992/99/99/99) Vitrified clay pipes and
fittings and pipe joints for drains and
sewers - Part 1. Requirenents

UNI EN 295-5 (1995) Vitrified clay pipes and fittings
and pipe joints for drains and sewers -
Part 5. Requirenents for perforated
vitrified clay pipes and fittings

UNI EN 545 (1995) Ductile iron, pipes, fittings,
accessories and their joints for water
pi pelines - Requirenents and test nethods

UNI EN 681-1/A1 (1997/00) El astoneric seals - Mterials
requirenents for pipe joint seals used in
wat er and drai nage applications - Part 1:
Vul cani zed rubber
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UNI

UNI

UNI

UNI

UNI

UNI

UNI

UNI

UNI

UNI

UNI

UNI

UNI

UNI

UNI

EN

EN

EN

EN

EN

EN

EN

EN

EN

EN

714

| SO 898-1

| SO 898-6

1092-2

1401-1

1452-2

1452-3

1561

1562

1563

| SO 4179

| SO 6594

| SO 6943

| SO 8180

| SO 10802

(1995) Thernopl astics piping systens -
Non- end- | oad- bearing el astoneric sealing
ring type joints between pressure pipes
and noul ded fittings - Test nethod for

| eakti ght ness under internal hydrostatic
pressure wi thout end thrust

(2001) Mechani cal properties of fasteners
made of carbon steel and alloy steel -
Part 1: Bolts, screws and studs

(1996) Mechani cal properties of fasteners
- Part 6: Nuts with specified proof |oad
val ues - Fine pitch thread

(1999) Flanges and their joints - Crcul ar
flanges for pipes, valves, fittings and
accessories, PN designated - Part 2: Cast
iron flanges

(1998) Pl astic piping systemfor

non- pressure underground drai nage and
sewerage - Unplasticized poly (viny
chl oride) (PVC U

(2001) Plastics piping systens for water
supply - Unplasticized pol y(vinyl
chloride) (PVCGU - Part 2: Pipes

(2001) Plastics piping systens for water
supply - Unplasticized pol y(vinyl
chloride) (PVC-U) - Part 3: Fittings
(1998) Founding - Gey cast iron

(1999) Founding - Mualleable cast iron

(1998) Foundi ng - Spheroidal graphite cast
i rons

(1987) Ductile iron pipes for pressure and
non- pressure pipelines - Centrifuga
cement nortar lining - General requirenents

(1987) Cast iron drainage pipes and
fittings - Spigot series

(1994) Rubber, vul canized - Determ nation
of tension fatigue

(1986) Ductile iron pipes - Polyethyl ene
sl eevi ng

(1994) Ductile iron pipelines -
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Hydrostatic testing after installation

UNI EN 29519 (1995) Shi pbuil di ngs and nmarine structures
- Rungs for dog-step | adders

1.2  SYSTEM DESCRI PTI ON

1.2.1 Sanitary Sewer Gravity Pipeline
Provi de new and nodi fy existing exterior sanitary gravity sewer piping and
appurtenances. Provide each systemconplete and ready for operation. The
exterior sanitary gravity sewer systemincludes equi prment, naterials,

installation, and workmanship as specified herein nore than 1.5 m outside
of building walls.

1.2.2 Sanitary Sewer Pressure Lines
Provi de pressure lines of [ductile iron pressure pipe] [concrete pressure
pi pe] [or] [polyvinyl chloride (PVC) plastic pressure pipe] [at the

Contractor's option].

1.3 SUBM TTALS

EE R R R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Where a "G' in subnittal tags follows a
submittal item it indicates Governnent approval for
that item Add "G' in submittal tags follow ng any
added or existing subnmittal itens deened
sufficiently critical, conplex, or aesthetically
significantly to nerit approval by the Governnent.
Submittal itens not designated with a "G' will be
approved by the QC organizati on.

EE R R R R R R R R R R R R R R R R R R R R R R R I R R R O O R

Submit the following in accordance with Section 01330, "Subnitta
Procedures."

SD- 02 Shop Drawi ngs
Precast concrete nmanhol e
Metal itens
Franes, covers, and gratings

SD- 03 Product Data
Pipeline materials including joints, fittings, and couplings
Submit manufacturer's standard draw ngs or catal og cuts.

1.4 DELI VERY, STORAGE, AND HANDLI NG

1.4.1 Del i very and Storage
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1.4.1.1 Pi pi ng

I nspect materials delivered to site for danage; store with m ni num of
handling. Store materials on site in enclosures or under protective
coverings. Store [plastic piping and jointing materials and] rubber
gaskets under cover out of direct sunlight. Do not store materials
directly on the ground. Keep inside of pipes and fittings free of dirt and
debri s.

1.4.1.2 Metal Itens

Check upon arrival; identify and segregate as to types, functions, and
sizes. Store off the ground in a manner affording easy accessibility and
not causing excessive rusting or coating with grease or other objectionable
materi al s.

1.4.1.3 Cenent, Aggregate, and Rei nforcenent

EE R R R R R R R R R R R R R R R R R R R R R R R I

NOTE: Delete these paragraphs if not used or insert
appl i cabl e concrete requirenents here.

EE R R R R R R R R R R R R R R R R R R R R R R O R

As specified in Section 03300, "Cast-In-Place Concrete."
1.4.2 Handl i ng

Handl e pipe, fittings, and other accessories in such manner as to ensure
delivery to the trench in sound undanaged condition. [Take special care
not to damage linings of pipe and fittings; if lining is damaged, nake
satisfactory repairs.] Carry, do not drag, pipe to trench

PART 2 PRODUCTS
2.1  SOURCE MANUFACTURERS
2.1.1 Cast lron Piping

The foll owi ng nanufacturers provide cast iron piping that generally
conplies with these specifications:

HYDROVAT | TALIA S.r. 1.

Via Plino, 56

80058 - Torre Annunziata NAPOLI (NA) | TALY
Tel : 39 081 8624005

Fax: 39 081 8611097

TUBI GHI SA S.p. A

Via Allegro, 1

16016 Cogol eto GENOVA (GE) | TALY
Tel . 39 010 9171101

Fax: 39 010 9171401
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2.1.1 C ay Piping

The foll owi ng nmanufacturers provide clay piping that generally conplies
wi th these specifications:

SOCI ETA' DEL GRES
Via G Mrconi, 1
24010 Petosi no (BG
Tel : 035/579111
Fax: 035/579384

GREENPI PE

Vi a Mbdena, 48b

42015 Correggi o (RE)
Tel . 0522/633123

Fax: 0522/633124

WWW. gr eenpi pe. it

2.1.2 Ductile Iron

The foll owi ng nanufacturers provide ductile iron piping naterials that
generally conply with these specifications:

TUBI GHI SA

Via Allegro, 1
16016 Cogol eto Ge
Tel : 010/91711
Fax: 010/9171401

SQOCI ETA' DEL GRES/ SERTUBI
Via G Mrconi, 1

24010 Petosi no (BG

Tel : 035/579111

Fax: 035/579384

HYDROVAT | TALIA S.r. 1.

Via Plinio, 56

80058 - Torre Annunzi ata (NA)
Tel : 081/ 8624005

Fax: 081/8611097

e-mail: hydro.it@l obalink.it

2.1.3 PVC

The foll owi ng nanufacturers provide PVC piping materials that generally
conply with these specifications:

DALM NE

41100 Modena
Tel : 059/ 826307
Fax: 059/827090

ATE Alta Tecnol ogi a Estrusione S.p. A
38066 RI VA DEL GARDA (TN) Loc. Ceole, 3/c
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Tel : (0464) 520520
Fax: (0464) 521752 - 556820

UNI PLAST TuUBI

Via s. Lazzaro, 1

42021 Ghi ardo di Bi bbiano (RE)
Tel : 0522/ 2512

Fax: 0522/883411

e-mail: contact@niplast-tubi.it

. 1.4 Frane, Covers, and Gratings for Manhol es

The foll owi ng nanufacturers provide nmanhol e franmes, covers, and gratings
that generally conply with these specifications:

TUBI GHI SA

Via Allegro, 1
16016 Cogol eto Ge
Tel : 010/91711
Fax: 010/9171401

GREENPI PE

Vi a Mbdena, 48b

42015 Correggi o (RE)
Tel . 0522/633123

Fax: 0522/633124

WWW. gr eenpi pe. it

.1.5 Manhol e St eps

The foll owi ng nanufacturers provide that generally conply with these
speci fications:

EDI LMAFER S.r. 1.

Via delle Forze Armate, 316 - 20152 M ano
Tel : +39 02 48910850

Fax: +39 02 4568254

e-mai | : posta@dil nafer.it

vendite@dil mafer.it

FALZONI

Vi a Paol o Veronese 227

10148 Tori no

Tel : 011 220 48 15 - 220 48 16

.2 Pl PELI NE MATERI ALS

2.1 Cast-lron Soil Piping

.2.1.1 Cast-lron Hub and Spigot Soil Pipe and Fittings

UNI 1SO 6594, [service] [extra heavy], with UNI EN 681-1/A1
conpressi on-type rubber gaskets.
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2.2.2

2.2.2.1

C ay Piping

Clay Pipe and Fittings

EE R R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Tables of trench |oadings, trench backfil

| oads, and supporting strengths of clay pipe are
included in the Cay Pipe Engineering Manual (1982
edition) of the National Clay Pipe Institute. The
required strength of clay pipe can be derived from
t hese tabl es when depth of trench is known.

EE R R R R R R R R EEEEEREEEEEEEREEEREEEREEEEEEEREEEREEEEEEEEE SRR SRR SRS SRR EEEEEREE SRR

EE R R R R R R R R R R R R R R R R R R R I R R R I O R

NOTE: Specify "bell-and-spigot piping only" in
areas where corrosion problens nmay be anti ci pated
with the stainless steel parts of the couplings used
for plain-end piping.

EE R R R R R R R R R R R R R R R R R R R R R R R I

UNI EN 295-1/ A1/ A2/ A3, Class Nunber [ ___]. Pipe joints shall be [socket]
[or] [spigot] controlled jointing systens.

2.2.2.2

Clay Piping Jointing Materials

UNI EN 681-1/Al.

2.2.3

2.2.3.1

Ductile Iron Gravity Sewer Pipe and Associated Fittings

Ductile Iron Gravity Pipe and Fittings

EE R R R R R R R R R R R R R R R R R R R R R R R I R R R O O R

NOTE: ASTM A 746 al so contains design information
and net hods by which the required Thickness C ass of
Pi pe can be deternmi ned when depth of trench is known.

EE R R R R R R R R R R R R R R R R R R R R R R I R R R O R

EE R R R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Delete requirenents for and references to
push-on joints for ductile-iron gravity sewer pipe
and associated fittings when the greater deflection
af forded by the nechanical joint is considered
necessary throughout.

EE R R R R R R R R R R R R R R R R R R R R R I R R R O R

Ductile iron pipe shall conformto UNl EN 545, Thickness C ass | ].
Fittings shall conformto UNI EN 545. Fittings shall have strength at
| east equivalent to that of the pipe. Ends of pipe and fittings shall be
suitable for the joints specified hereinafter. Pipe and fittings shal
have cenent-nortar lining conformng to UNl |1SO 4179, standard thickness.

2.2.3.2

Ductile Iron Gravity Joints and Jointing Materials

EE R R R R R R R R R R R R R R R R R R R R R R R R O O R
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NOTE: Delete requirenents for and references to
push-on joints for ductile-iron gravity sewer pipe
and associated fittings when the greater defl ection
af forded by the nechanical joint is considered
necessary throughout.

EE R R R R R R R R R R R R R R R R I R R R R I R

Pi pe and fittings shall have [push-on joints] [or] [nechanical joints],
except as otherwi se specified in this paragraph. [Mechanical joints only
shal |l be used where indicated.] [Push-on joint pipe ends and fitting ends,
gaskets, and lubricant for joint assenbly shall conformto UNI 9163.]

[ Mechani cal joint requirenments for pipe ends, glands, bolts and nuts, and
gaskets shall conformto UNI 9164.]

2.2. 4 Ductile Iron Pressure Piping

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Ductile iron pipe is used for sizes 75 mmto
1600 mm

EE R R R R R R R R R R R R R R R R R R R R R R R I

2.2.4.1 Ductile Iron Pressure Pipe and Fittings

EE R R R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Use Thi ckness C ass 52 for LANTNAVFACENGCOM
proj ects.

EE R R R R R R R R R R R R R R R R R R R R R R R O O R

Ductile-iron pipe shall conformto UNl EN 545, Thickness C ass | ].

[ Fl anged pipe and fittings shall conformto UNI EN 545, with flanges
conforming to UNIl EN 1092-2.] Fittings shall have pressure rating at | east
equi valent to that of the pipe. Ends of pipe and fittings shall be
suitable for the joints specified hereinafter. Pipe and fittings shal

have cenent-nortar lining conformng to UNl 1SO 4179, standard thickness.

2.2.4.2 Ductile Iron Pressure Joints and Jointing Materials

a. Joints, general: Joints for pipe and fittings shall be [push-on
joints] [or] [mechanical joints] except as otherw se specified in
this paragraph. [Joints shall be nechanical -joints where
indicated.] [Joints shall be flanged joints where indicated.]
[Joints made with sl eeve-type nmechanical coupling may be used in
lieu of push-on joint.] [[Gooved] [or] [shoul dered] type joints
may be used in lieu of push-on joint [or flanged joint], except
where joint is buried.]

b. Push-on joints: Shape of pipe ends and fitting ends, gaskets, and

| ubricant for joint assenbly shall conformto UNI 9163 and UNI EN
545.

c. Mechanical joints: Dinensional and material requirenents for pipe

ends, glands, bolts and nuts, and gaskets shall conformto UNI 9164
and UNI EN 545.
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d. Flanged joints: Bolts, nuts, and gaskets for flanged connections
shall be UNI EN 1092-2 and UNI 6609. Flange for setscrewed
flanges shall be of ductile iron, UNI 7601, Grade [ ] and shal
conformto the applicable requirenents of UNI EN 1092-2, Cass |
]. Setscrews for setscrewed flanges shall be 1310 MPa tensile
strength, heat treated, and zinc-coated steel. Gasket for
setscrewed flanges shall conformto the applicable requirenents
for mechanical -joint gaskets specified in UNI 9164. Design of
set screwed gasket shall provide for confinenent and conpressi on of
gasket when joint to adjoining flange is nade.

EE R R R R R R R R EEEEEREEEEEEEREEEREEEREEEEEEEREEEREEEEEEEEE SRR SRR SRS SRR EEEEEREE SRR

NOTE: At the text below, delete "or steel" when
m ddle ring of cast iron only is considered
necessary due to anticipated corrosion problens.
Del ete requirenment for strength of steel when stee
is not allowed as a nmaterial for middle ring.

EE R R R R R R R R R R R R R R R R R R R R R I R I I R

EE R R R R R R R R R R R R R R R R R R R R R R R I

NOTE: At the text below, m nimum nunbers of bolts
for each pipe size should be as follows: 75 nm 3;
100 M 4; 150 nm 5; 200 mm 6; 250 nm 7; 300 and
350 mm 8; 400 mm 9; 450 mm 10; 500 mm 12; 550 nm
13; 600 mm 14.

EE R R R R R R R R R R R R R R R R R R R R R R R R R R O R

e. Joints made with sl eeve-type nechani cal couplings: Couplings
shal | be designed to couple plain-end piping by conpression of a
ring gasket at each end of the adjoining pipe sections. The
coupling shall consist of one nmiddle ring flared or bevel ed at
each end to provide a gasket seat, two follower rings, two
resilient tapered rubber gaskets, and bolts and nuts to draw the
follower rings toward each other to conpress the gaskets. The
m ddle ring and the follower rings shall be true circular sections
free fromirregularities, flat spots, and surface defects; the
design shall provide for confinenent and conpression of the
gaskets. Mddle ring shall be of cast-iron [or steel], and the
follower rings shall be of nalleable iron or ductile iron. Cast
iron shall conformto UNI EN 1561, and shall be not |ess than
Class [ ]. Mlleable iron shall conformto UNI EN 1562. Ductile
iron shall conformto UNIl EN 1563. [Steel shall have a strength
not |less than that of the pipe.] Gaskets shall be designed for
long life and resistance to set after installation and shall neet
the applicable requirenments specified for gaskets for nechanica
joint in UNl 9164. Bolts shall be track-head type; bolts and nuts
shall be either of the following: bolts confornming to the tensile
requirenents of UNI EN I SO 898-1, Grade [ Jwith nuts conforming to
the tensile requirenents of UNI EN | SO 898-6, Grade [ ]; or
round- head square-neck type bolts conformng to UNI 5732 with hex
nuts confornming to UNl EN | SO 898-6. Bolts shall be 16 mmin
di ameter; m ni num nunber of bolts for each coupling shall be
[ ] [for [____ ] mmpipe [, [_____ ] for [___ ] nmpipe, ] and

] mmpipe]. Bolt holes in follower rings shal
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2.2.5

2.2.5.1

be of a shape to hold fast the necks of the bolts used.

Sl eeve-type nechani cal couplings shall not be used as an optional
met hod of jointing except where pipeline is adequately anchored to
resist tension pull across the joint.

[ G ooved] [and] [Shoul dered] Type Joints: [Gooved pipe ends]

[ Shoul der ed pi pe ends] and couplings shall conformto UNI EN 545,
Joi nt dinensions shall be as specified in UNN EN 545 for rigid

j oi nts.

PVC Plastic Gravity Sewer Piping

PVC Plastic Gravity Pipe and Fittings

UNI EN 1401-1 with ends suitable for elastomeric gasket joints. [ASTMF
949 with solvent cement or elastoneric gasket joints.]

2.2.5.2

PVC Plastic Gravity Joints and Jointing Materi al

UNI EN 681-1/ Al el astoneric gasket joints; UNI EN 804 sol vent cenent

joints.

2.2.6

2.2.6.1

a.

Gaskets shall conformto UNI EN 681-1/A1.

PVC Pl astic Pressure Pipe and Associated Fittings

PVC Pl astic Pressure Pipe and Fittings

Pipe and Fittings Less Than 100 mm Di aneter: Pipe, couplings and
fittings shall be manufactured of materials conformng to UNI
E13.08.497.0 and UNI EN 1452-3, Cass [ ].

(1) ScrewJoint: Pipe shall conformto dinensional requirenents
of UNI E13.08.497.0, Schedule [ ], with joints neeting
requirenents of 1.03 Moa working pressure, 1.38 Ma hydrostatic
test pressure, unless otherw se shown or specified. Fittings for
t hreaded pipe shall conformto requirenments of UNI EN 1452- 3,
threaded to conformto the requirenents of UNI |SO 228-1 for use
with Schedul e 80 pipe and fittings. Pipe couplings when used,
shal|l be tested as required by UNI EN 714.

(2) Push-On Joint: UN EN 1452-2, with UNI EN 681-1/ Al gaskets.
Fittings for push-on joints shall be iron confornmng to UNI EN 545
or UN 9163. Iron fittings and specials shall shall be
cement-nortar |ined (standard thickness) in accordance with UNI

| SO 4179.

(3) Solvent Cenment Joint: Pipe shall conformto dinensional
requirenents of UNI E13.08.497.0 with joints neeting the
requirenents of 1.03 Moa working pressure and 1.38 Mpa hydrostatic
test pressure. Fittings for solvent cenent jointing shall conform
to UNI EN 1452- 3.

Pipe and Fittings 100 nm Di aneter to 315 mm Pipe shall conform

to UNI E13.08.497.0 and shall be plain end or gasket bell end,
Pressure Class [ ] (DR 18), with cast-iron-pipe-equival ent OD.
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Fittings shall be gray-iron or ductile-iron conforning to UNI EN
545 and shall have cenent-nortar lining conformng to UNI |SO 4179,
standard thickness. Fittings with push-on joint ends shal
conformto the sane requirenents as fittings with nechanical-joint
ends, except that bell design shall be nodified, as approved, for
push-on joint suitable for use with the PVC plastic pressure pipe
specified in this paragraph

2.2.6.2 PVC Pl astic Pressure Joints and Jointing Materi al

Joints for pipe, 100 mto 315 mmdianeter, shall be push-on joints as
specified in UNl E13.08.497.0 and UNl EN 1452-3. Joi nts between pi pe and
fittings shall be push-on joints as specified in UNI E13.08.497.0 and UN
EN 1452-3 or shall be conpression-type joints/mechanical-joints as
respectively specified in UNI E13.08.497.0 and UNI EN 1452-3 and UNI EN
681-1/Al. Each joint connection shall be provided with an el astoneric
gasket suitable for the bell or coupling with which it is to be used.
Gaskets for push-on joints for pipe shall conformto UNI EN 681-1/Al.
Gaskets for push-on joints and conpression-type joints/ mechanical-joints
for joint connections between pipe and fittings shall be as specified in
UNI EN 681-1/ A1, respectively, for push-on joints and nechanical -joi nts.

2.2.7 Pi pi ng Beneath Railroad Ri ght-of-Wy
VWer e pipeline passes under the right-of-way of a commercial railroad,
pi pi ng shall conformto the specifications for pipelines conveying
nonf | ammabl e substances in D.M 23, except as otherw se specified in this
par agraph. For casing pipe provide ductile-iron pipe in |ieu of cast-iron
soi|l pipe. Ductile-iron pipe shall conformto and have strength conputed
in accordance with UNI EN 545.

2.3 CONCRETE NMATERI ALS

EE R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Delete these paragraphs if not used or insert
appl i cabl e concrete requirenents here.

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

Concrete materials shall be as specified in Section 03300, "Cast-In-Place
Concrete.”

2.4 M SCELLANEQUS MATERI ALS
2.4.1 Precast Concrete and Associ ated Material s
2.4.1.1 Precast Concrete Manhol e Secti ons

Precast concrete manhole risers, base sections, and tops shall conformto
ASTM C 478M Base and first riser shall be nonolithic.

2.4.1.2 Gaskets and Connectors

Gaskets for joints between manhol e sections shall conformto UNI EN 681-1/Al.
Resilient connectors for making joints between nmanhol e and pi pes entering
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manhol e shall conformto ASTM C 923M or ASTM C 990M
[2.4.1.3 Ext ernal Preformed Rubber Joint Seals

An external preforned rubber joint seal shall be an accepted net hod of
sealing cast iron covers to precast concrete sections to prevent ground
water infiltration into sewer systens. Al finished and seal ed manhol es
constructed in accordance with paragraph entitled "Manhol e Constructi on"
shall be tested for | eakage in the same nmanner as pipelines as described in
paragraph entitled "Leakage Tests." The seal shall be nulti-section with a
neoprene rubber top section and all |ower sections made of Ethyl ene

Propyl ene Di Mnomer (EPDM) rubber with a mnimumthickness of 1.5 mm

Each unit shall consist of a top and bottom section and shall have mastic
on the bottom of the bottom section and mastic on the top and bottom of the
top section. The mastic shall be a non-hardeni ng butyl rubber seal ant and
shall seal to the cone/top slab of the manhol e/catch basin and over the lip
of the casting. Extension sections shall cover up to two nore adjusting
rings. Properties and valves are listed in the follow ng table:

Properties, Test Methods and M ni num Val ues for
Rubber used in Preforned Joint Seals

Physi cal Properties Test Met hods EPDM Neopr ene Butyl mastic
Tensil e, kPa UNI | SO 6943 12,684 15,132 -

El ongati on percent UNI | SO 6943 553 295 350
Tear Resistance, N mm UNI 9048 49 28 -

(Di e B)

Rebound, percent, UNI 8696 - - 11

5 m nutes (nod.)

Rebound, percent, UNI 8696 - - 12

2 hours

12.4.2 Metal Itens
2.4.2.1 Franes, Covers, and Gratings for Manhol es

UNI EN 124, cast iron; mninmmclass [Al5] [B125] [C250] for non-traffic
areas and m ni mum cl ass [ D400] [E600] [F900] for traffic areas. Cast in
the word "SANI TARY" on the cover.

2.4.2.2 Manhol e St eps

[Zinc-coated steel] [as indicated] conforming to UNI EN 29519. [As an

option, plastic or rubber coating pressure-nolded to the steel may be used.
Pl astic coating shall conformto UNI 9542, copol yner pol ypropyl ene. Rubber

shall conformto UNI EN 681-1/Al, except shore A duroneter hardness shal

be 70 plus or minus 5.] Alumnumsteps or rungs will not be permtted.

Steps are not required in nmanhol es | ess than 1.2 m deep
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2.4.2.3 Septic Tank Pi ping
Cast iron soil pipe and fittings.
2.4.2.4 Si phon for Septic Tank

Wel ded steel or close-grained cast iron free fromflaws, of an approved
standard design, and pronpt and positive in action.

2.4.3 Sewage Absorption Field Materials

[ Pi pe shall be perforated bell-and-spigot clay pipe conformng to UNI EN
295-5, clay drain tile or PVC plastic pipe conform ng to ASTM F 758.
Covering for open joints in drain tile lines shall be asphalt-treated paper
or asphalt-covered fibrous glass cloth. Wre for fastening covering to
tile shall be 1.2 mm nonferrous netal conposition.]

PART 3 EXECUTI ON
3.1 | NSTALLATI ON OF Pl PELI NES AND APPURTENANT CONSTRUCTI ON
3.1.1 CGeneral Requirenents for Installation of Pipelines

Apply except where specific exception is made in the foll owi ng paragraphs
entitled "Special Requirenents"; intallation shall conformto DM 12/12/85
and D. L. 494.

EE R R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Select the applicable paragraph fromthe
fol | owi ng:

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

3.1.1.1 Locati on

EE R R R R R R R R R R R R R R R R R R R R R R I R R R O R

NOTE: Choose one of the follow ng options.

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

The work covered by this section shall terminate at a point approxi mately
1.5 mfromthe building [, unless otherwi se indicated]. [Were the

| ocation of the sewer is not clearly defined by dinensions on the draw ngs,
do not lay sewer line closer horizontally than 3 mto a water main or
service line.] [lInstall pressure sewer |ines beneath water |ines only,
with the top of the sewer |line being at | east 0.60 m bel ow bottom of water
line.] [Where sanitary sewer |ines pass above water |ines, encase sewer in
concrete for a distance of 3 mon each side of the crossing, or substitute
rubber - gasket ed pressure pipe for the pipe being used for the sane

di stance.] [Were sanitary sewer |ines pass below water |lines, |ay pipe so
that no joint in the sewer line will be closer than 0.9 m horizonta

di stance, to the water line.]

a. Sanitary piping installation parallel with water |ine:

(1) Normal conditions: Sanitary piping or manholes shall be laid
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3.1.1.2

at least 3 mhorizontally froma water |ine whenever possible.
The di stance shall be neasured edge-to-edge.

(2) Unusual conditions: Wen |ocal conditions prevent a
hori zontal separation of 3 m the sanitary piping or nanhol e nmay
be laid closer to a water |ine provided that:

(a) The top (crown) of the sanitary piping shall be at |east 450
mm bel ow the bottom (invert) of the water nmin.

(b) Wiere this vertical separation cannot be obtained, the
sanitary piping shall be constructed of UNI EN approved ductile
iron water pipe pressure tested in place wi thout |eakage prior to
backfilling.

(c) The sewer nanhol e shall be of watertight construction and
tested in place.

Installation of sanitary piping crossing a water |ine:

(1) Normal conditions: Lay sanitary piping crossing water |ines
to provide a separation of at |east 450 nm between the top of the
sanitary piping and the bottomof the water |ine whenever possible.

(2) Unusual conditions: Wen local conditions prevent a vertica
separation descri bed above, use the follow ng construction

(a) Sanitary piping passing over or under water |ines shall be
constructed of UNI EN-approved ductile iron water pipe, pressure
tested in place without |eakage prior to backfilling.

(b) Sanitary piping passing over water lines shall, in addition
be protected by providing:

1. A vertical separation of at |east 450 mm between the bottom of
the sanitary piping and the top of the water |ine.

2. Adequate structural support for the sanitary piping to prevent
excessi ve deflection of the joints and the settling on and
breaki ng of the water line.

3. That the length, minimum®6.1 m of the sanitary piping be
centered at the point of the crossing so that joints shall be
equidi stant and as far as possible fromthe water |ine.

Sanitary sewer manhol es: No water piping shall pass through or
conme in contact with any part of a sanitary sewer manhol e.

Ear t hwor k

EE R R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Earthwork requirenents, including bedding,
for pipe trenches and utility structures are covered
in Section 02315, "Excavation and Fill" and in
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Section 02302, "Excavation, Backfilling, and
Conmpacting for UWilities." The above referenced
section nunber and title are subject to change. The
specifier should verify the current specification
and revise if different.

EE R R R R R R R R R R R R R R R R I R R R R I R

Perform earthwork operations in accordance with Section | " "]

3.1.1.3 Pi pe Layi ng and Jointing

EE R R R R R R R R EEEEEREEEEEEEREEEREEEREEEEEEEREEEREEEEEEEEE SRR SRR SRS SRR EEEEEREE SRR

NOTE: Delete requirenent for tongue-and-groove pipe
(concrete pipe) when not allowed for the project.

EE R R R R R R R R R R R R R R R R R R R R R R O R

I nspect each pipe and fitting before and after installation; replace those
found defective and renpbve fromsite. Provide proper facilities for

| owering sections of pipe into trenches. Lay nonpressure pipe with the
bell [or groove] ends in the upgrade direction. Adjust spigots in bells
[and tongues in grooves] to give a uniformspace all around. Bl ocking or

wedgi ng between bells and spigots [or tongues and grooves] will not be
permtted. Replace by one of the proper dinmensions, pipe or fittings that
do not allow sufficient space for installation of joint material. At the

end of each work day, close open ends of pipe tenporarily with wood bl ocks
or bul kheads. Provide batterboards not nmore than 7.50 mapart in trenches
for checking and ensuring that pipe invert elevations are as indicated.

Laser beam net hod nay be used in |lieu of batterboards for the same purpose.

3.1.1.4 Connections to Existing Lines

ot ain approval fromthe Contracting O ficer before maki ng connection to
existing line. Conduct work so that there is mnimuminterruption of
service on existing |line.

3.1.2 Speci al Requirenents
3.1.2.1 Installation of Clay Piping

Install pipe and fittings in accordance with paragraph entitled "Genera
Requirenents for Installation of Pipelines" of this section and with the
witten instructions and recomendations of the manufacturer, for pipe
laying. Make joints with a conpression joint material specified for clay
pi pe joints and assenble in accordance with the reconmendati ons of the
manuf acturer of the pipe.

3.1.2.2 Installation of Ductile Iron Gravity Sewer Pipe
Unl ess ot herwi se specified, install pipe and associated fittings in
accordance with paragraph entitled "General Requirenents for Installation

of Pipelines" of this section and with the witten instructions and
recomendati ons of manufacturer for pipe installation and joint assenbly.

EE R R R R R R R R R R R R R R R R R R R R R R R R O O R
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NOTE: At the text below, delete requirenments for
and references to push-on joints for ductile-iron
gravity sewer pipe and associated fittings when the
greater deflection afforded by the nechanical joint
i s considered necessary throughout.

EE R R R R R R R R R R R R R R R R I R R R R I R

a. [Make push-on joints with the gaskets and |ubricant specified for
this type joint and assenble in accordance with the witten
i nstructions and reconmmendati ons of the manufacturer for joint
assenbly.] Make nechanical-joints with the gaskets, gl ands,
bolts, and nuts specified for this type joint and assenble in
accordance with the witten instructions and recomendati ons of
the manufacturer for joint assenbly.

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: At the text below, delete the paragraph
except when required. See the NAVFACENGCOM Desi gn
Manual on Water Supply Systens for guidance. See
Foreword to AWM C105/ A21.5 for guidance on

sel ecting C ass of polyethylene film

EE R R R R R R R R R R R R R R R R R R R R R R O R

b. Exterior protection: Conpletely encase buried ductile iron
pi pelines with pol yethylene tube or sheet in accordance with UN
| SO 8180, using [Cass __ ] polyethylene film

3.1.2.3 Installation of Ductile-Iron Pressure Lines

Unl ess ot herwi se specified, install pipe and fittings in accordance wth
paragraph entitled "General Requirenments for Installation of Pipelines" of
this section and with the witten instructions and recomrendati ons of the
manuf acturer for pipe installation, joint assenbly, and valve-and-fitting
installation.

a. [Make push-on joints with the gaskets and |ubricant specified for
this type joint and assenble in accordance with the witten
i nstructions and reconmendati ons of the manufacturer for joint
assenbly.] Make nechanical-joints with the gaskets, gl ands,
bolts, and nuts specified for this type joint; assenble in
accordance with the witten instructions and recomendati ons of
the manufacturer for joint assenbly. [Mke flanged joints with
gaskets, bolts, and nuts specified for this type joint. Make
flanged joints up tight, taking care to avoid undue strain on
flanges, fittings, and other accessories. Align bolt holes for
each flanged joint. Use full size bolts for the bolt holes; use
of undersized bolts to nmake up for msalignnent of bolt holes or
for any other purpose will not be permitted. Do not allow
adj oining flange faces to be out of parallel to such degree that
the flanged joint cannot be nade watertight w thout overstraining
the flange. Wen flanged pipe or fittings have dinensions that do
not allow the making of a proper flanged joint as specified,
replace it by one of proper dinensions.] [Assenble joints nade
with sl eeve-type nechanical couplings in accordance with the
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recommendati ons of the coupling nanufacturer, as approved.] [ Mke
[ grooved] [and] [shoul dered] type joints with the couplings
previously specified for this type joint connecting pipe with the
[grooved] [or] [shoul dered] ends specified for this type joint and
assenbl e in accordance with the recommendati ons of the coupling
manuf acturer, as approved. [Goove pipe in the field only with
approved groove cutting equi pnment designed especially for the

pur pose and produced by a manufacturer of grooved joint couplings;
secure approval for field-cut grooves before assenbling the
joint.]]

EE R R R R R R R R EEEEEREEEEEEEREEEREEEREEEEEEEREEEREEEEEEEEE SRR SRR SRS SRR EEEEEREE SRR

NOTE: Delete the text bel ow except when required.
See t he NAVFACENGCOM Desi gn Manual on Water Supply
Systens for guidance. See Foreword to AWM

C105/ A21.5 for guidance on selecting O ass of

pol yet hyl ene film

EE R R R R R R R R R R R R R R R R R R R R R I R I I R

b. Exterior protection: Conpletely encase buried ductile iron
pi pelines with pol yethylene tube or sheet in accordance with UN
| SO 8180, using [Cass __ ] polyethylene film

c. Pipe anchorage: Provide concrete thrust blocks (reaction backing)
for pipe anchorage. Size and position thrust blocks as indicated.
Use concrete conformng to UNI EN 206-1 having a m ni num
conpressive strength of 13.80 MPa at 28 days; or use concrete of a
m X not | eaner than one part cenent, 2 1/2 parts sand, and 5 parts
gravel, having the sane m ni nrum conpressi ve strength.

3.1.2.4 Installation of PVC Plastic Piping

Install pipe and fittings in accordance with paragraph entitled "CGenera
Requirenents for Installation of Pipelines" of this section and with the
requirenents of IIP, Pub.n.3 for laying and joining pipe and fittings.
Make joints with the gaskets specified for joints with this piping and
assenbl e in accordance with the requirenents of [P, Pub.n.3 for assenbly
of joints. Make joints to other pipe materials in accordance with the
recomendati ons of the plastic pipe manufacturer.

3.1.2.5 Installation of PVC Plastic Pressure Pipe and Fittings

Unl ess ot herwi se specified, install pipe and fittings in accordance wth
paragraph entitled "General Requirenments for Installation of Pipelines" of
this section; with the requirenents of II1P, Pub.n.3 for laying of pipe,
joining PVC pipe to fittings and accessories, and setting of hydrants,

val ves, and fittings; and with the recomendati ons for pipe joint assenbly
and appurtenance installation in Il P, Pub.n.3.

a. Pipe Less Than 100 mm Di aneter
(1) Threaded joints shall be made by w apping the male threads

with joint tape or by applying an approved thread |ubricant, then
threadi ng the joining nmenbers together. The joints shall be
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3.1.2.6

tightened with strap wenches which will not danage the pipe and
fittings. The joint shall be tightened no nore than 2 threads
past hand-ti ght.

(2) Push-On Joints: The ends of pipe for push-on joints shall be
beveled to facilitate assenbly. Pipe shall be nmarked to indicate
when the pipe is fully seated. The gasket shall be lubricated to
prevent displacenent. Care shall be exercised to ensure that the
gasket remains in proper position in the bell or coupling while
maki ng the joint.

(3) Solvent-weld joints shall conply with the manufacturer's
i nstructions.

Pi pe 100 nm Joints: Make push-on joints with the elastoneric
gaskets specified for this type joint, using either

el astoneri c-gasket bell-end pipe or el astoneric-gasket couplings.
For pi pe-to-pipe push-on joint connections, use only pipe with
push-on joint ends having factory-nade bevel; for push-on joint
connections to fittings, cut spigot end of pipe off square and
re-bevel pipe end to a bevel approxinately the sane as that on
ductile-iron pipe used for the sane type of joint. Use an
approved | ubricant recommended by the pi pe nmanufacturer for
push-on joints. Assenble push-on joints for pipe-to-pipe joint
connections in accordance with the requirenments of 11 P, Pub.n.3
for laying the pipe and the recomendations in IIP, Pub.n.3,
Chapter 6, "lInstallation," for pipe joint assenbly. Assenbl e
push-on joints for connection to fittings in accordance with the
requirenents of IIP, Pub.n.3 for joining PVC pipe to fittings and
accessories and with the applicable requirenents of IIP, Pub.n.3
for joint assenbly and connection with ductile iron piping. Mke
conpression-type joints/mechanical-joints with the gaskets,

gl ands, bolts, nuts, and internal stiffeners specified for this
type joint and assenble in accordance with the requirenents of
1P, Pub.n.3 for joining PVC pipe to fittings and accessori es,
with the applicable requirenents of IIP, Pub.n.3 for joint
assenbly with ductile iron piping, and with the recommendati ons of
the manufacturer. Cut off spigot end of pipe for conpression-type
j oi nt/ mechani cal -j oi nt connections and do not re-bevel

Pi pe anchorage: Provide concrete thrust blocks (reaction backing)
for pipe anchorage. Size and position thrust blocks as indicated.

Use concrete conformng to UNI EN 206-1 having a m ni num
conpressive strength of 13.80 MPa at 28 days; or use concrete of a
m X not | eaner than one part cenent, 2 1/2 parts sand, and 5 parts
gravel, having the sane m ni nrum conpressi ve strength.

Pi peline Installation Beneath Railroad Ri ght-of-Wy

VWer e pipeline passes under the right-of-way of a commercial railroad,

i nstal |

pi pi ng in accordance with the specifications for pipelines

conveyi ng nonfl ammabl e substances in DM 23

3.1.2.7

Cl eanout s
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3.

3.

3

Construct cleanouts of cast iron soil pipe and fittings.

1.3 Concrete Wrk

EE R R R R R R R R R R R R R R R R I R R R R I R

NOTE: Delete these paragraphs if not used or insert
appl i cabl e concrete requirenents here.

EE R R R R R R R R R R R R R R R R R R R R R I R

Cast-in-place concrete is included in Section 03300, "Cast-In-Place
Concrete.”

.1.4 Manhol e Construction

Construct base slab of cast-in-place concrete or use precast concrete base
sections. Mke inverts in cast-in-place concrete and precast concrete
bases with a snoot h-surfaced seni-circular bottomconformng to the inside
contour of the adjacent sewer sections. For changes in direction of the
sewer and entering branches into the manhole, nmake a circular curve in the

manhol e invert of as large a radius as nanhole size will permt. For
cast-in-place concrete construction, either pour bottom slabs and walls
integrally or key and bond walls to bottomslab. No parging will be

permtted on interior manhole walls. For precast concrete construction
make joints between manhol e sections with the gaskets specified for this
purpose; install in the manner specified for installing joints in concrete
pi ping. Parging will not be required for precast concrete manhol es.
Cast-in-place concrete work shall be in accordance with the requirenents
speci fied under paragraph entitled "Concrete Wrk" of this section. Make
joints between concrete nmanhol es and pi pes entering nanholes with the
resilient connectors specified for this purpose; install in accordance with
t he recommendati ons of the connector manufacturer. Were a new manhole is
constructed on an existing line, renopve existing pipe as necessary to
construct the manhole. Cut existing pipe so that pipe ends are
approximately flush with the interior face of nanhole wall, but not
protruding into the manhole. Use resilient connectors as previously
specified for pipe connectors to concrete manhol es.

1.5 M scel | aneous Construction and Installation

.1.5.1 Met al Wor k

a. Wrkmanship and finish: Performnmetal work so that worknmanship
and finish will be equal to the best practice in nodern structura
shops and foundries. Formiron to shape and size with sharp |ines
and angles. Do shearing and punching so that clean true |lines and
surfaces are produced. WMake castings sound and free from warp,
cold shuts, and blow holes that may inpair their strength or
appearance. G ve exposed surfaces a snooth finish with sharp
wel | -defined lines and arises. Provide necessary rabbets, |ugs,
and brackets wherever necessary for fitting and support.

EE R R R R R R R R R E R R R R R R R R ERE R E R R R R R

NOTE: Delete the text bel ow when painting of cast
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iron itens is not in accordance with | ocal station
practi ce.

EE R R R R R R R R R R R R R E R R R R R R R R R R R R I R

b. Field painting: After installation, clean cast-iron franes,
covers, gratings, and steps not buried in concrete to bare netal
of nmortar, rust, grease, dirt, and other deleterious materials and
apply a coat of bitum nous paint. Do not paint surfaces subject
to abrasion.

3.1.5.2 Sewage Absorption Trench Construction

Grade pipe lines uniformy dowward to the outlet. Lay perforated pipe
with the perforations downward. Lay drain tile with 6 nmopen joints.
Cover open joints of drain tile with the cover nmaterial specified so that
it extends not less than 1.75 rad on each side of the vertical center |line
of the tile. Wre covering in place.

3.2 FI ELD QUALI TY CONTROL
3.2.1 Field Tests and I nspections

The Contracting Oficer will conduct field inspections and witness field
tests specified in this section. The Contractor shall performfield tests
and provide | abor, equiprment, and incidentals required for testing[, except
that water and el ectric power needed for field tests will be furnished as
set forth in Section | , "1]. Be able to produce evidence, when
required, that each item of work has been constructed in accordance wth

t he drawi ngs and specifications. The Contractor shall also verify the sewer
lines perfect hydraulic seals in accordance with D.L. 152 concerning the
protection fromwater pollution

3.2.2 Tests for Nonpressure Lines

Check each straight run of pipeline for gross deficiencies by holding a
light in a manhole; it shall show a practically full circle of Iight

t hrough the pipeline when viewed fromthe adjoining end of line. Wen

pressure piping is used in a nonpressure |ine for nonpressure use, test
this piping as specified for nonpressure pipe.

3.2.2.1 Leakage Tests

Test lines for |eakage by either infiltration tests or exfiltration tests,
or by lowpressure air tests. Prior to testing for |eakage, backfil
trench up to at |least lower half of pipe. Wen necessary to prevent

pi pel i ne nmovenent during testing, place additional backfill around pipe
sufficient to prevent noverment, but |eaving joints uncovered to permt

i nspection. Wen | eakage or pressure drop exceeds the allowabl e anount
speci fied, nmake satisfactory correction and retest pipeline section in the
sanme manner. Correct visible | eaks regardl ess of | eakage test results.

a. Infiltration tests and exfiltration tests: Performthese tests

for sewer lines nmade of the specified materials, not only
concrete, in accordance with ASTM C 969M Make cal cul ations in
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accordance with the Appendix to ASTM C 969M
b. Lowpressure air tests: Performtests as follows:

(1) day pipelines: Test in accordance with ASTM C 828.
Al'l owabl e pressure drop shall be as given in ASTM C 828. Make
calculations in accordance with the Appendi x to ASTM C 828.

(2) Ductile-iron pipelines: Test in accordance with the
applicable requirenents of UNI |1SO 10802. Allowable pressure drop
shall be as given in UNI 1SO 10802. WMake calculations in
accordance UNI | SO 10802.

(3) PVC plastic pipelines: Test in accordance with IIP, Pub.n.3.
Al'l onabl e pressure drop shall be as given in Il P, Pub.n.3. Mke
cal culations in accordance |l P, Pub.n.3.

3.2.2.2 Defl ection Testing

EE R R R R R R R R R R R R R R R R R R R R R R R R R O O R

NOTE: Specify deflection testing only when
warrant ed by scope or size of project.

EE R R R R R R R R R R R R R R R R R R R R R R R R R R O R

Performa deflection test on entire length of installed plastic pipeline on
conpl etion of work adjacent to and over the pipeline, including | eakage
tests, backfilling, placement of fill, grading, paving, concreting, and any
ot her superinposed | oads determ ned in accordance with |IIP, Pub.n.3.

Defl ection of pipe in the installed pipeline under external |oads shall not
exceed 4.5 percent of the average inside dianmeter of pipe. Determ ne

whet her the all owabl e defl ection has been exceeded by use of a pull-through
device or a deflection neasuring devi ce.

a. Pull-through device: This device shall be a spherical
spheroidal, or elliptical ball, a cylinder, or circular sections
fused to a common shaft. Circular sections shall be so spaced on
the shaft that distance fromexternal faces of front and back
sections will equal or exceed dianmeter of the circular section
Pul | -t hrough device may al so be of a design pronul gated by the
Uni-Bell Plastic Pipe Association, provided the device neets the
applicable requirenents specified in this paragraph, including
those for dianeter of the device, and that the mandrel has a
mnimumof 9 arns. Ball, cylinder, or circular sections shal
conformto the foll ow ng:

(1) A dianeter, or mnor dianeter as applicable, of 95 percent of
the average inside dianeter of the pipe; tolerance of plus 0.5
percent will be permtted.

(2) Honobgeneous material throughout, shall have a density greater

than 1.0 as related to water at 4 degrees C, and shall have a
surface Brinell hardness of not |ess than 150.
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(3) Center bored and through-bolted with a 6 nm m ni nrum di anet er
steel shaft having a yield strength of not |ess than 483 MPa, with
eyes or |loops at each end for attaching pulling cables.

(4) Each eye or loop shall be suitably backed with a flange or
heavy washer such that a pull exerted on opposite end of shaft
wi || produce conpression throughout renote end

Defl ection nmeasuring device: Sensitive to 1.0 percent of the

di ameter of the pipe being tested and shall be accurate to 1.0
percent of the indicated dinension. Deflection nmeasuring device
shal | be approved prior to use.

Pul | -t hrough device procedure: Pass the pull-through device

t hrough each run of pipe, either by pulling it through or flushing
it through with water. |If the device fails to pass freely through
a pipe run, replace pipe which has the excessive deflection and
conpletely retest in same nmanner and under same conditions.

Defl ection measuring device procedure: Measure deflections
through each run of installed pipe. |If deflection readings in
excess of 4.5 percent of average inside dianeter of pipe are
obt ai ned, retest pipe by a run fromthe opposite direction. |If
retest continues to show a deflection in excess of 4.5 percent of
average inside dianeter of pipe, replace pipe which has excessive
deflection and conpletely retest in sanme manner and under sane
condi tions.

3.2.3 Tests for Pressure Lines

Test pressure lines in accordance with the applicable standard specified in
thi s paragraph, except for test pressures. For hydrostatic pressure test,
use a hydrostatic pressure 345 kPa in excess of the naxi mum worki ng

pressure
a period
pressure
test may
pressure

of the system but not |ess than 690 kPa, holding the pressure for
of not less than one hour. For |eakage test, use a hydrostatic
not |ess than the naxi mum worki ng pressure of the system Leakage
be performed at the same tinme and at the sanme test pressure as the
test. [Test ductile-iron pressure lines in accordance with the

requi renents of UNI | SO 10802 for hydrostatic testing. Leakage on
ductile-iron pipelines with nechanical-joints [or push-on joints] shall not
exceed the anpbunts given in UNI SO 10802; allow no | eakage at joints nmde

by ot her

net hods.] [Test PVC plastic pressure lines in accordance with the

requirenents of 1P, Pub.n.3 for pressure and | eakage tests, using the
al | owabl e | eakage gi ven therein.]

3.2. 4 Field Tests for Concrete
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NOTE: Delete these paragraphs if not used or insert
appl i cabl e concrete requirenents here.
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Field testing requirenments are covered in Section | , "]
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End of Section --
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