








Pipe Size and
Application Table

Pipe Material Pipe Size Joint Types Applications
Ductile Iron 2 4-inch | Mech. Joint — Below Sewage
Ground Flanged Joint — Forcemains

Above Ground Flanged
Joint — Inside Structures

PVC (AWWA C900 4 to 12- Push-on Joint — Below Sewage

DR-18) inch Ground Forcemains

PVC (ASTM D2241 3/4 to 8- Push-on Joint — Below Sewage

SDR-21) inch Ground Forcemains

HDPE (DR-11) =22-inch Fused — Below Ground Sewage
Flanged — Inside Forcemains
Structures

2.1.1 Polyvinyl Chloride (PVC) Pipe and Fittings

Each

length shall be clearly marked with the name of the

manufacturer, location of the plant, pressure rating, nominal pipe
diameter and length. All PVC sanitary sewer pipe shall be green in
color. Storage and handling of PVC pipe shall be in accordance with
Chapter 6 of AWWA Manual M23.

21141

21.1.2

PVC Gravity Sewer Pipe

Gravity sewer pipe shall be PVC 1120, Class 160, SDR-26
and shall conform to ASTM D3034 for size 4-inch through
15-inch and ASTM F679 for 18-inch through 36-inch.

The pipe material shall be clean, virgin, National Sanitation
Foundation approves, Class 12454-B PVC compound
conforming to ASTM resin specification D1784 with wall
thickness T-1. Pipe shall have a bell type coupling with a
thickened wall section integral with the pipe barrel in
accordance with ASTM D3212. Elastomeric seals shall meet
ASTM F477 or ASTM F913. The pipe shall be designed to
pass without failure a sustained pressure test of 340 PSI in
conformance with ASTM D1598 and a quick burst test of 400
PSI in conformance with ASTM D1784.

PVC Fittings

Fittings shall meet the requirements of ASTM D3034 and
ASTM F1336 for sizes 4- inch through 15-inch in diameter
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21.2

and ASTM F679 and ASTM F1336 for sizes 18- inch through
36-inch in diameter with minimum wall thickness of SDR-26.
Fittings shall be gasket joint type meeting the requirements
of ASTM D3212. Elastomeric gaskets shall conform to ASTN
F477 or ASTM F913. PVC material shall have a cell
classification of 12454-B in accordance with ASTM D1784.

2.1.1.3 PVC Pressure Pipe

PVC force main piping shall be green in color and shall be
either SDR-21 Class 200 meeting the requirements of ASTM
D2241 with elastomeric integral bell gasketed joints meeting
the requirements of ASTM D3036; or AWWA C900 and C905
DR-18. Fittings on PVC force mains shall be ductile iron as
specified under Section 2.1.2 below.

Ductile Iron Pipe and Fittings

All buried ductile iron pipe shall have mechanical joints or push-on type
pipe joints. Buried fittings shall be mechanical joint with mega-lug type
joint restraints. Exposed or above ground ductile iron pipe and fittings
shall have flanged joints.

2.1.21 Pipe

Ductile iron pipe wall thickness and pressure class shall
conform to ANSI A21.50 (AWWA C150) and ANSI A21.51
(AWWA C151) with pressure class 350 as a minimum.
Pipe shall be clearly marked with the name of the
manufacturer, location of the foundry, pressure rating,
thickness or pressure class, nominal pipe diameter, weight of
pipe without lining, maximum depth of bury and length. All
pipe furnished by the approved manufacturer shall be cast
and machined at one foundry location to ensure quality
control and provide satisfactory test data. All ductile iron pipe
for sewer service shall be color coded green by field painting
green stripe, three (3) inches wide along the crown of the pipe
barrel.

2.1.2.2 Fittings

Ductile iron fittings shall have a minimum working pressure
of 350 PSI. Fittings shall conform to ANSI A21.10 (AWWA
C110), ANSI A21.11 (AWWA C111), ANSI A21.15 (AWWA
C115) and/or ANSI A21.53 (AWWA C153). Compact fittings
shall normally be installed. Long body fittings shall be used
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21.4

where shown on the drawings, where compact fittings are
not available, or at the option of the Contractor when the
laying length is not controlled by compact fitting patterns. All
fittings shall be UL/FM approved and shall conform to NSF
Standard 61 as applicable. All fittings furnished by the
approved manufacturer shall be cast and machined at one
foundry location to ensure quality control and provide
satisfactory test data. Fittings shall have cast on them the
pressure rating, nominal diameter, manufacturer's name,
foundry location, plant code and degrees or fraction of a
circle. Cast letters and figures shall be on the outside body of
the fitting.

2.1.2.3 Coatings

All buried ductile iron pipe and fittings shall be externally
coated with a bituminous coating as specified in ANSI
A21.51 and be continuous, smooth, neither brittle when
cold or sticky when exposed to the sun and be strongly
adherent to the fitting. If pipe is installed in a corrosive saill,
all nuts, bolts, studs and other uncoated parts of joints for
underground installation shall be coated with asphalt or coal
tar prior to backfilling.

All ductile iron pipes and fittings for sewer service applications
shall be Sewer Safe internally lined with an approved amine
cured novalac epoxy coating containing at least 20% by
volume of ceramic quartz pigment.

High Density Polyethylene (HDPE) Pipe and Fittings

All interior wetwell discharge piping shall be IPS DR-11 (160 PSI) flange
by flange high density polyethylene (HDPE) pipe with 316 stainless steel
backup rings, nuts, bolts and washers. Each discharge leg shall be one
continuous pipe joint.

Joint Restraints

Force mains shall have mechanically restrained joints at changes in
direction. The restrainer shall be manufactured of ductile iron and shall
meet or exceed the requirements of ANSI A21.11 (AWWA C111) and
ASTM A536. The restrainer system shall provide anchoring of ductile
iron pipe or fittings or bell to spigot PVC pipe joints. The restrainer
shall accommodate the full working pressure rating of the pipe plus
surge allowance
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3.2.1.2

as closely as possible during prosecution of the work. In no case
shall pipe be left in the trench overnight without completing the
jointing. All precautions shall be taken to prevent sand, dirt
and debris from entering the pipe during installation. Any time
that pipe installation is not in progress, open pipe ends shall
be closed by a watertight plug or other method approved by the
Engineer.

Plugs shall remain in pipe ends until all water has been removed
from the trench and any foreign material that enters the pipe
shall be removed immediately. No pipe shall be installed when
trench or weather conditions are unsuitable for such work.

Sewer mains shall not be laid closer than ten (10) feet
horizontally from a water line unless otherwise indicated on the
drawings or directed by the Engineer. Sanitary sewer lines shall
pass beneath water lines with the top of the sewer being at least
eighteen (18) inches below the bottom of the water line, where
sewer lines cross water lines, no joints in the sewer line shall be
located closer than ten (10) feet horizontal distance from the
water line.

Trench excavation, bedding, backfill and compactions shall be in
accordance with Section 02315 of these specifications.

Pressure Pipe

All PVC C900/C905 pipe shall be laid in accordance with AWWA
C605. All ductile iron pipe and fittings shall be laid in
accordance with the manufacturer's recommendations and
AWWA C600. Each section of pipe shall rest upon the pipe bed
for the full length of its barrel, with recesses excavated to
accommodate bells and joints.

Pipe alignment and gradient shall be straight or shall follow true
curves as near as practicable. Curvature in pipelines, where
required, shall be well within (no more than 80% of) the
manufacturer's allowable joint deflection or laying radius for the
pipe supplied. Otherwise fittings shall be required.

Forcemain pipe shall be laid with a minimum cover of forty-two
(42) inches in paved areas and thirty six (36) inches in unpaved
areas with an allowable maximum of sixty (60) inches. Cover in
paved areas shall be measured from crown of pipe to finish
grade. Greater depths are permissible when required to clear
obstructions, conflicts, etc.
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Contractor shall furnish and install locate wiring on all non-
metallic pressure mains. Locate wire shall be brought to grade
outside a valve box or locating station box, as required, at four
hundred and seventy-five (475) foot intervals (maximum). In
addition, all pressure mains shall have detection tape installed
two (2) feet above the pipe. Tracer wire and detection tape shall
be as specified in Paragraph 2.7 of this Section.

Installed locate wiring shall be tested by the contractor as part of
the inspection process, using a qualified tester and suitable
testing equipment. The contractor shall notify the Engineer of
Record IJWSC at least 48 hours in advance of the locate wire field
testing schedule.

(END OF SECTION)
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SITE WORK
SECTION - 02445
BORING AND JACKING

PART 1 GENERAL
1.1 DESCRIPTION

A. Section includes requirements for boring and jacking casing pipe.

B. Bored, jacked, or tunneled installations shall have a bore hole essentially the
same as the outside diameter of the pipe.

1.2 DEFINITIONS
A. Carrier Pipe: Sewer pipe.
B. Casing Pipe: Sleeve through which carrier pipe will be placed.

C. Boring and Jacking: Method of installing casing pipe by cutting, hand mining, or
boring an opening in soils material, simultaneously forcing casing pipe through it
with hydraulic jacks.

D. Casing Spacer: Fabricated item for positioning a carrier pipe inside a casing
pipe.

1.3 SUBMITTALS

A. Submit the following:

1. Shop drawings for casing pipe showing sizes and hold down assemblies
or casing spacers for carrier pipe.

2. Design mixes for grout.

3. Working drawings and written procedures describing in detail proposed
bore and jack method and entire operation to be used including, but not
limited to:

Working and receiving pits.

Dewatering.

Method of removing soils and installation of casing and carrier pipe.
Size, capacity, and arrangement of equipment.

Backstop.

Pit base material.

Type of cutter head.

Method of monitoring and controlling line and grade.

Detection of surface movement.

TTQ@ M0 o0 T
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C. Place in effect before work proceeds, safety, precautionary, and protective
devices and services required by railroad owner.

D. Follow AREMA or other applicable railroad owner specification and permit requirements.
PART 2 PRODUCTS

2.1 MATERIALS

A. Casing Pipe:
1. General: Use casing pipe following Drawings.
2. Steel Pipe.

a. Smooth walled with minimum yield strength of 36,000 psi (ASTM
A1011 Grade 36).

b. Minimum wall thickness: 3/8 inch or as indicated on Drawings.

c. Joints: Fully welded around circumference of pipe with complete
penetration weld.
1) Weld pipe joints without distortion of pipes.

d. Coating: None.

B. Carrier Pipe: Specified in Section 4 - Sanitary Sewer Lift Stations and Force
Mains.

C. Casing Spacers:
1. Treat stainless steel metal surfaces and welds in order to reduce chemical
reactivity of its surface.
2. Bands and Risers:

a. Minimum 2 pieces, stainless steel plate: ASTM A666 Type 304.

b. Band: Minimum thickness: 14 gage for carrier pipes up to 12 inches
diameter and 12 gage for more than 12 inches.

3. Runners:

a. High density molecular polyethylene or polymer reinforced fiberglass
with DURO Hardness A of 80 and minimum dielectric strength of 500
volts per mil with sufficient compressive and shear strengths.

b. Attach to risers with bolts or welded studs.

c. Fill bolt holes with silicone caulk.
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4. Spacer Band: Line with minimum 0.090 inch thick ribbed PVC liner of
DURO Hardness A of 80 and minimum dielectric strength of 50,000 volts
per mil.

5. Approved Manufacturers:

Pipeline Seal and Insulator Inc.

Cascade Waterworks Manufacturing Company.

Advanced Products and Systems, Inc. (APS)

Or equal (Minimum 5 years of fabricating casing spacers in the United

States).

coow

Casing End Seals:
1. Approved Manufacturers:

a. Advance Products & Systems, Model AC or AM
b. Pipeline Seal & Insulator, Inc., Model S or C.
c. Maloney Technical Products, MULTIFLEX End Seal.
d. Orequal.
Grout:

1. Cement: ASTM C150, Type | or Type Il

2. Water: Potable.

3. Sand: ASTM C404, Size No. 1.

4. Voids Between Casing and Existing Ground: Minimum compressive
strength of 100 psi, attained within 24 hours, and sufficiently fluid to inject
through lining and fill voids, with prompt setting to control grout flow.

5. For Carrier Pipe Bedding: 3 parts ASTM C144 sand, to 1 part ASTM C150
cement.

Dielectric Material:
1. Thermoplastic; Minimum strength of 400 volts for each mil, and water
absorption less than 0.02 percent (24-hour period).

. Surface Settlement Markers:

1. Within Bituminous Concrete Paved Areas: "p.k." nails.
2. Within nonpaved Areas: Wooden hubs.
3. On Concrete Surfaces: Paint

Bulkheads: Follow Drawings or Standard Details.
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1. Unless otherwise specified, shown on Drawings or directed by Engineer,
locate surface settlement markers according to a grid, spaced 10 feet by

10 feet and extending as shown on Drawings, but not less than 20 feet

either side of the tunnel centerline.

2. Establish elevation of settlement markers to bench marks unaffected by
tunnel operations.
3. Take readings and permanently record:

a. Before start of dewatering operations and/or pit excavation.

b. After steel casing has been advanced beyond pavement limits of each
roadway.

4. Take elevation measurements to nearest 0.01 foot, and furnish reports to

Engineer.

5. In the event of settlement or heave on any marker:

a. Immediately cease work and take immediate action to prevent further
settlement or heave and concurrently report settlement or movement
to Engineer

b. Restore surface elevations to that existing before start of tunnel
operations at no cost to the owner.

B. Subsurface Indicators.

1. When shown on Drawings, install subsurface settlement indicators
following Standard Details before start of dewatering or tunneling.

2. Monitor movements of indicators to accuracy of 0.01 foot following
approved schedule.

3. Whenever tunneling occurs within 50 feet of indicator, monitor movements
of indicator before and after each advance of tunnel face within 50 feet of
indicator.

C. Report settlement or movement immediately to Engineer and take immediate
remedial action, at no cost to the owner, except when from dewatering
operations.

3.9 FIELD QUALITY CONTROL
A. Maintain line and grade following Drawings to within 2 inch tolerance.

3.10 INSTALLATION OF CARRIER PIPE: Follow Sections 02315, Standard
Details, Drawings, and specified herein.

A. Use thermoplastic or other dielectric material (except wood) between carrier
pipe and steel sleeve to prevent metal to metal contact and damage to pipe
and coating during placement.

B. Hold Down Method in Casing Pipe:

1. Water mains, force mains, and pressure sewer mains: Concrete invert and
hold down assembly or casing spacers following Standard Details and

02445 — BORING AND JACKING | PAGE 8 OF 9






	03.15.21 LS Specifications - ph 1
	01 - Cover Sheet - LS_0
	02050 - Erosion, Sedimentation, and Polloution Control_0
	02225 - Demolition_0
	02315 - Trenching, Excavation, Bedding, and Backfill_0
	02430 - Sanitary Sewer System_0
	SITE WORK
	SECTION 02430
	SANITARY SEWER SYSTEM
	02821 - Chain Link Fence_0
	02930 - Grassing and Seeding_0
	03030 - Traffic Control_0

	3.15.21 FM Specs - ph 2
	01 - Cover Sheet - FM_0
	02 - TOC - FM_0
	02430 - Sanitary Sewer System_0
	SITE WORK
	SECTION 02430
	SANITARY SEWER SYSTEM
	02445 - Boring and Jacking_0


