







































































































































































Lenoir City Utilities Board Standard Sewer Specifications

minimum outside bending radius from influent to effluent shall be 1.5 times the pipe
[.D. A %2-inch radius shall be provided at the intersection of 2 or more channels. The
minimum concrete thickness from the bottom of the trough to the bottom of the base
shall be 7 inches.

Invert Benches shall have a float finish with a uniform 2-% inch slope, plus or minus 1
inch, from the high point at the manhole wall to the low point at edge of invert trough.
A Y- inch radius shall be provided at the edge of the bench and trough.

Depressions, high spots, voids, chips, or fractured over %-inch in diameter or depth
shall be filled with a sand cement paste and finished to a texture reasonably consistent
with that of the formed surface.

O. Precast Components and grade rings shall be sealed around the external perimeter as follows:

1.

External Seals shall consist of a polyethylene backed flat butyl rubber sheet no less than
1/8-inch thick and 12 inches wide centered on the outside perimeter of the joint.
Material to be RV-40-PW (or approved equal) as manufactured by RuVan, Inc.

Internal Seals shall consist of a plastic backed butyl rubber rope no less than 14 feet
long and having a cross-sectional area no less than the annular space times the height
of the joint or 1% inches, whichever is greater.

P. Lifting devices for handling Precast Components shall be provided by the Precast Manufacturer
and shall comply with OSHA Standard 1926.704.

Q. New “wet-cast” manholes shall have a waterproofing protection admixture added during the
batching process. Admixture shall be XYPEX ADMIX C-1000R or approved equal and
admixture dosage shall be in strict accordance with written manufacturer’s recommendations.

R. Coatings

1.

The exterior surface of all new "dry-cast" manholes shall be coated with a minimum of
one (1) coat of specified material. The coating shall be applied by the manhole
manufacturer, and applied and cured in strict accordance with the coating
manufacturer's requirements.

Coating and sealing material shall be:

. DRYCON Water proofing/sealer (grey in color) as manufactured by IPA
Systems, Inc.
. PRECO Waterproofing/sealer (grey in color) as manufactured by FOSROC

PRECO Industries, Ltd.

Coating is not required for manholes which are manufactured utilizing the "wet-cast"
method.

S.  All precast components shall be manufactured at a plant certified by the National Pre-cast
Concrete Association’s Plant Certification Program prior to and during the production of
products for this project.
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2.06

2.07

2.08

Manhole Liner: For manholes receiving flow from low pressure sewer and force mains (and
one manhole downstream), provide aromatic polyrea coating as manufactured by "OBIC" or
approved equal. Application to be provided by a Manufacturer-Certified Contractor.

MANHOLE STEPS

Steps shall be provided in Bases, Risers, Cones, Transition Cones, and Transition Top sections
aligned vertically on 16-inch centers. Steps shall be secured to the wall with a compression fit
in tapered holes or cast in place. Steps shall not be vibrated or driven into freshly cast concrete
or grouted in place. The steps shall be Copolymer Polypropylene Plastic reinforced with a ¥2"
diameter grade 60 bar and have serrated tread and tall end lugs. Step pullout strength shall be
2000 Ibs. minimum when tested according to ASTM C497.

PIPE ENTRANCE COUPLINGS FOR MANHOLES

Pipe to Manhole Connectors shall conform to ASTM €923, and to ASTM C-425 for Pipe
Diameters 12 inches and smaller. The location of the pipe connectors shall vary from the
location shown on the Project Plans no more than ¥ inch vertically and 5 degrees horizontally.
Provide for control of the OD to within the tolerances of the connector on flexible pipes larger
than 12 inches.

Rigid cement or synthetic type grouts are not acceptable as a seal between the manhole and
entry pipe.

The manhole entrance coupling with the entry pipe shall be fitted with a Pipe to Manhole
Connector, "A-Lok" or approved equal.

Other specially designed flexible products such as "KOR-N-SEAL" may be approved for use in
adding a pipe entrance to an installed manhole and for other uses where available and where
materials meet the requirements of ASTM C-425.

All PVC/HDPE pipe connections to existing brick manholes shall be made with GPK PVC
Manhole Adapters (also known as “sand collars”) with an external abrasive silica layer or
approved equal.

INSIDE DROP ASSEMBLY (REHABILITATED MANHOLES)

The drop bowl| assembly shall be hand fabricated from marine grade fiberglass, and shall be
Reliner “A” Drop Bowl or approved equal.

Drop pipe shall be 6-inch SDR 35 PVC pipe for 8-inch gravity sewer. Refer to Standard Detail
for additional drop pipe size requirements.

Flexible connector to connect drop bowl to drop pipe shall be Fernco Series 1056 or approved
equal.

Clamping brackets for securing 6-inch drop pipe to manhole shall be 304 stainless steel. All
fasteners shall be 18-8 stainless steel in accordance with manufacturer’s recommendations.
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2.09

A.

2.10

PIPE REPAIR COUPLINGS
Flexible Couplings:

1. Designed to join sewer pipes of the same or different material or sizes. Flexible
couplings shall fit over the end of plain end or spigot pipe to form a positive seal
against infiltration and exfiltration in non-pressure applications. Flexible couplings shall
flex with normal earth movement to maintain integrity of seal. Use of flexible couplings
shall be at the OWNER's discretion.

2. For repairing PVC pipe, coupling shall be manufactured from elastomeric polyvinyl
chloride (PVC) which is unaffected by soil conditions and resistant to chemical,
ultraviolet rays, and normal sewer gases. The PVC material shall contain bactericide
and fungicide to inhibit growth of bacteria and fungus. The PVC material shall be 55
minimum to 65 maximum Shore A durometer hardness. Couplings shall conform to the
applicable parts of ASTM C443, ASTM C425, ASTM C564, and ASTM D1869.

3. For repairing materials other than PCV pipe and/or different pipe materials, flexible
coupling shall be 5000 Series Strong Back RC coupling as manufactured by Fernco, or
approved equal, and shall be supplied with a 0.012-inch stainless steel shield and
molded-in bushing, and two corrosion resistant Series 316 stainless steel clamps, which
when tightened to 60 inch-pounds torque, seal the joint.

4, Approved and listed by all of the following code agencies: SBCCI (Southern Building
Code Congress International, Inc.), BOCA (Building Officials & Code Administrators
International, Inc.), IAPMO (International Association of Plumbing and Mechanical
Officials), and CSA (Canadian Standards Association).

HDPE Couplings: Electro-fusion couplings meeting the same requirements as HDPE pipe.
MANHOLE GRADE ADJUSTING RINGS

Grade Adjustment Rings shall be manufactured from Expanded Polypropylene (EPP), black
5000 series meeting ASTM D3575 and ASTM D4819-13. The rings shall be manufactured
using a high compression molding process to produce a finished density of 120 g/l (7.5 pcf) and
shall be PRO-RING™ by “Cretex Specialty Products” or approved equal.

Design Requirements: The grade adjustment rings shall be designed to allow final adjustment
of the frame and cover to the grade established by the Owner or on the project drawings. Also,
the rings shall be designed to accommodate flat or sloping surfaces to within approximately V-
inch to %-inch of the specified final elevation. The grade adjustment system shall have a
minimum fifty-year design life.

Performance Requirements: The grade adjustment rings shall be capable of supporting the
minimum requirements of AASHTO M-306, H-25 and HS-25, be UV stable and be resistant to

chemicals and corrosion commonly associated with the sanitary sewer environment.

“Grade” adjustment rings may contain either an upper and lower keyway (tongue and groove)
for vertical alignment and/or an adhesive trench on the underside with a flat top.
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PART 3

3.01

“Finish” or “Flat” rings may have either a keyway (groove) on the underside for vertical
alignment and/or an adhesive trench with a flat upper surface. These rings shall be available in
heights (thicknesses) which will allow final adjustment of the frame and cover to within %-inch
to ¥2-inch of the specified final elevation.

“Angle” rings may have either an upper and lower keyway (tongue and groove) for vertical
alignment and/or an adhesive trench on the underside. When required, the “Angle” ring or
rings shall allow final adjustment of the frame and cover to within %-inch to ¥2-inch of the
specified final elevation.

Adhesive/Sealant: Any adhesive or sealant used for watertight installation of the manhole grade
adjustment rings shall be M-1 Structural Adhesive/Sealant or approved equal meeting the
following specifications:

ASTM C-920, Type S, Grade NS, Class 25, Uses NT, T, M, G, A, and O

Federal Specification TT-S-00230-C, Type I, Class A

Corps of Engineers CRD-C-541, Type Il, Class A

Canadian Standards Board CAN 19, 13-M82

AAMA 802.3-08 Type II, AAMA 803.3-08 Type I, and AAMA 805.2-08 Group C

O~ W N =

Repair Mortar, if required, shall be a one component, quick set, high strength, non-shrink,
polymer modified cementitious patching mortar, which has been formulated for vertical or
overhead use meeting the requirements of ASTM C-109 for Compressive Strength, C-348 and
C-78 for Flexural Strength and C-882 for Slant Shear Bond Strength. Repair mortar shall not
contain any chlorides, gypsums, plasters, iron particles, aluminum powder or gas-forming
agents, nor shall it promote the corrosion of any steel that it may come in contact with. Repair
mortar shall be Octocrete as manufactured by “IPA Systems” or approved equal.

Cementitious Grout, if required, shall be a pre-mixed, non-metallic, high strength, non-shrink
grout which meets the requirements of ASTM C-191 and C-827 as well as CRD-C-588 and C-
621. When mixed to a mortar or “plastic” consistency, it shall have a minimum one-day and
28-day compressive strength of 6,000 and 9,000 psi respectively. Cementitious grout shall be
PennGrout as manufactured by “IPA Systems” or approved equal.

EXECUTION

PREPARATION

Install barriers, signs and other devices to identify and protect areas the construction site and all
adjacent areas.

Protect and maintain all benchmarks and other survey points.
Protect and maintain all pipe, manholes and other material and equipment not scheduled for
replacement, and/or all pipe and equipment scheduled for operation during the construction

period of the new components. Repair or replacement of all damaged items shall be at the
Contractors expense.
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D.

3.02

Prior to laying pipe, prepare a suitable bedding according to Section 02221, Unclassified
Excavation for Utilities.

Before placing pipe in the trench, field inspect for cracks or other defect; remove defective pipe
from the construction site.

The interior of each joint of the pipe shall be cleaned to remove all undesirable material.

Prepare and clean the spigot and the bell end of the pipe and remove undesirable material from
the gasket and gasket recess.

Establish line and grade for pipe and appurtenances. Verify location and elevation of other
utilities and manholes for gravity sewers.

INSTALLATION OF GRAVITY SANITARY SEWERS

Sewers shall be installed in locations to provide a minimum of 18 inches of clearance
(horizontally and vertically) between all other existing utilities (refer to paragraph 1.07, Part C.
for installation near water mains).

Lay pipe true to the lines and grades from the grade and alignment stakes, or equally usable
references.

1. Lasers shall be used to install sewer lines and type and procedures shall be approved
by the Owner. Reference points for both line and grade shall be set at each manhole.
Check for pipe alignment and grade after each joint has been installed. Measure for
grade at pipe invert; not at top of pipe.

2. Set offset hubs at such distance from centerline of excavation as is suitable for the
excavating method and machinery used.

3. Check invert elevation at each installed manhole with survey-grade equipment
acceptable to owner before proceeding with installation of next pipe segment.

Gravity sewers 12-inches or less in diameter shall be either ductile iron pipe or PVC (SDR 35).
Ductile Iron Pipe shall be used for trench depths of 12 feet or greater (No Exceptions). Gravity
sewers greater than 12-inches in diameter shall be Class 150 ductile iron pipe.

Lay pipe progressively up grade, with bell upstream, in such a manner as to form close,
concentric joints with smooth bottom inverts. Joining of all pipe shall be in accordance with

manufacturer's specifications.

Bed each pipe section and provide Check Dams in accordance with the Standard Details and
Specifications.

Unless otherwise specified, provide all gravity sewer lines with a minimum of 4 feet of cover in
roadways and 2-1/2 feet of cover in open areas, unless ductile iron pipe or concrete

encasement is used.

Do not allow walking on complete pipelines until backfill has been placed to a depth of at least
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3.03

6 inches above the crown of the pipe.

Keep the interior of the pipe free of all unsuitable material, and upon completion of a section
between any two manholes it shall be possible to view a complete circle of light when looking
through the pipe.

When pipe laying ceases, close the open ends of the pipe with a suitable plug to prevent the
entrance of foreign materials.

Couplings and adapters used for joining dissimilar gravity pipe materials, for repairing and
rejoining sections of gravity sewer, and for connecting the first full joint of pipe to a short stub
through a manhole wall shall meet the requirements of ASTM C-425. (See Standard Details).

All couplings and adapters for gravity sewer pipe shall be of rubber, plastic and metallic
materials that will not react chemically or biologically with municipal wastewaters or
aggressive elements in the soil and conform to ASTM - 425, Section 5.

All gravity sewers, including DIP, shall be installed with a 10-gauge tracer wire throughout the
entire system, including service laterals to the cleanout. Wire shall be installed with (directly
beneath or beside of) the sewer main. Keep wire as continuous as possible. Where connections
are needed, strip wire back approximately 1-inch and connect with waterproof direct-bury lug
with dual conductor slots (DryConn #90120 or approved equal). Wrap connection well on
each side connection with electrical tape. When installation is complete, the entire system must
be tested for continuity in the presence of a LCUB inspector. LCUB will require re-excavation
and improvement to areas that do not trace well and/or show low or poor continuity. Tracer
wire shall be high-strength copper clad steel conductor that is specifically made for
underground utility locating purposes, and shall be #10 AWG HS-CCS HDPE 30 mil as
manufactured by “Copperhead Industries, LLC” or approved equal, and shall be insulated with
a 30 mil, high density, high molecular weight polyethylene green insulation and rated for direct
burial use at 30 volts. Heavier wire may be required for directional drilling and pipe bursting.

INSTALLATION: SEWER MANHOLES - GENERAL

Unless otherwise specified, all manholes shall have inside diameter of not less than 48 inches
and a vertical wall height of not less than 2.5 feet.

The clear opening into the manhole shall be not less than 27 inches.

Backfill manholes in the same manner as specified for pipelines.

INSTALLATION: STANDARD PRECAST CONCRETE MANHOLES

Manhole shall be installed in accordance with ASTM C-478.

Excavate to the required depth and remove materials that are unstable or unsuitable for a good
foundation. Prepare a level, compacted foundation extending a minimum of 6 inches beyond
the manhole base. Add 6-inches (minimum) bedding material in accordance with 2.01 A.
Bedding material shall be shaped and compacted utilizing a vibratory compacter in order to

firmly integrate the bedding material into the subgrade resulting in a firm, unyielding,
consolidated bedding surface.
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3.05

When wet or unconsolidated material occurs or when over excavation of the base occurs,
provide a subbase with a minimum of 12 inches of Class I, granular material, well compacted
with mechanical tamping equipment.

Set base plumb and level, aligning manhole invert with pipe invert.

Secure Pipe Connectors to Pipe according to the written Connector Manufacturer’s instructions.
When pipe stub outs are installed, provide restraint from vertical and longitudinal movements
before backfill.

Inlets and outlets from each manhole shall be finished smooth and flush with the sides of
manholes walls so as not to obstruct the flow of liquid through the manhole.

Thoroughly clean bells and spigots to remove dirt and other foreign materials that may prevent
sealing. Unroll the Butyl Sealant rope directly against base of spigot. Leave protective wrapper
attached until sealant is entirely unrolled against spigot. Do not stretch. Overlap from side to
side, not top to bottom and remove protective wrapper.

Set risers and cones so that steps align, taking particular care to clean, prepare and seal joints.

After joining manhole sections and setting adjustment rings, apply the primer sealer and the
butyl sealant sheet around the outside perimeter of the joint as shown in the Standard Details.

Lift Holes leaving less than 2 inches of wall thickness shall be plugged from the outside using a
sand cement mortar, then covered with butyl sealant sheet. Should Lift Holes penetrate the
wall they shall be additionally sealed with an interior application of an epoxy gel 34-inch thick
extending 2 inches beyond the penetration.

Perform the final finishing to the manhole interior by filling all chips or fractures greater than
Y- inch in length, width, or depth and depressions more than % inch deep in inverts with an
approved hydraulic cement. Do not fill the joints between the precast concrete sections with
cementitious material. Clean the interior of the manhole, removing all dirt, spills or other
foreign matter.

INSTALLATION: MANHOLE GRADE ADJUSTMENT RINGS

Installation and surface preparation shall be in accordance with the grade adjustment ring
manufacturer’s written instructions.

The joint between the first grade ring and top of the manhole shall be sealed using an
adhesive/sealant meeting the requirements of Paragraph 2.10 G.

If the top of the manhole is not level or is irregular, then a non-shrink repair mortar meeting the
requirements of Paragraph 2.10 H. or non-shrink cementitious grout meeting the requirements
of Paragraph 2.10 1. shall be used. A bed of the specified mortar or grout shall be placed on
the top surface of the manhole structure and then the first grade ring shall be embedded and
leveled into the bed of material.

The remaining joints between all manhole adjustment rings and frame and cover shall be
sealed using an adhesive/sealant meeting the requirements of Paragraph 2.10 G.
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3.06

3.07

No other materials shall be used in the construction of the grade adjustment area beyond those
specified above. Prohibited materials include, but are not limited to, wood or wood shims of
any kind, concrete, brick, block, stones, etc.

The use of any heat shrinkable chimney seals shall only be permitted with Owner’s written
approval.

INSTALLATION: MANHOLE RINGS AND COVERS

Seal and anchor manhole rings in place with butyl sealant rope and sealant sheets and bolts in
accordance with the Standard Details.

The bearing surfaces between cast rings and covers shall be machined, fitted together, and
match marked to prevent rocking.

All castings shall be of the types, dimensions, and weights as shown in the Project Details and
shall be free of faults, cracks, blow-holes, or other defects.

Set the manhole frames to the required elevation using no more than 11 inches of grade
adjustment rings, sealing all joints between cone, adjusting rings, and manhole frame.

Standard manholes frames set above grade and all water tight frames shall be held in place by
four (4) threaded anchors. Anchors shall consist of:

1. Four (4) % inch diameter by 8-inch long stainless steel all-thread rod.

2. Set all-thread rod into 3 inch holes 6 inches deep into the precast manhole with
approved two (2) component epoxy anchor bolt setting compound.

3. Secure ring with stainless steel washers and nuts after setting compound has cured.
INSTALLATION: DROP MANHOLE ASSEMBLIES

Drop manhole assemblies shall be constructed as outlined on the Project Details and in the
Contract Documents.

The material used in the outside drop pipe construction shall be Protecto 401 lined Ductile Iron
Pipe and Class B concrete.

Inside drop bowl assembly shall be installed with stainless steel fasteners in accordance with
the written manufacturer’s recommendations.

Abandonment of existing drop assembly shall be incidental to the cost of inside drop assembly.
The abandonment procedure shall be as follows:

1. Remove flow from subject line segment by plugging, by-pass pumping, or other
methods approved by Owner and Engineer.

2. Plug existing incoming sanitary sewer (lower pipe) from inside manhole with concrete
or grout plug.
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3.08

3. Fill existing vertical outside drop pipe to within 6 inches of top with crushed stone.

4, Cap off remaining 6 inches of existing drop pipe with concrete or grout plug. Provide
smooth finish to match invert of existing incoming sanitary sewer.

For inside drop assembly installations where incoming sanitary sewer is being lined, contractor
to extend liner pipe a maximum of 2 inches into manhole and cut a “V” shaped notch at
bottom edge of incoming pipe in accordance with drip bowl manufacturer’s written
recommendations.

INSTALLATION: SERVICE CONNECTIONS

Use in-line factory made sanitary tee fittings for all service connections on new sewer mains up
to 15-inches in diameter. Where a service saddle is required in making service connections to
existing sewers or new sewers 16 inches or larger in diameter, a Romac Industries, Inc. Style
“CB” Sewer Saddle shall be used.

Wherever existing sewer services are encountered, temporary measures shall be employed to
keep sewer services available. The installation of service connections shall follow immediately
or be concurrent with the construction of the main sewer. This requirement shall apply
particularly where traveled streets are involved so that the said streets will only be closed once
during the construction period. This method of construction will permit more advantageous
handling of backfilling and street paving replacement, and will also avoid possible damage to
the main sewer by subsequent exposure for connection of the service lines.

All service laterals shall be 6-inch diameter to the property line and/or edge of easement
installed at a minimum of 1% slope, unless field verified by Engineer. A 6”x4” eccentric
increaser coupling (with taper) as manufactured by Royal Building Products/Plastic Trends (part
number G616-4 or approved equal), installed after the cleanout shall be used for single family
residential connection.

The service lateral shall be terminated at the end of the cleanout with a plug for future services.
Service laterals that originate on the sewer main shall be of the same material as the main at
that location on the main unless otherwise approve by Owner. Ductile Iron service laterals
shall be Class 350.

The service lateral shall not protrude into the sewer main.

Service lateral cleanouts shall be a 2-way cleanout as manufactured by Royal Building
Products/Plastic Trends (G1006), or approved equal, and extend 3 feet above finished grade to
mark sewer service connections until building connection is made. Cleanouts installed and

reconnected to existing services shall be installed at finish/existing grade.

Any sanitary sewer services which are over 12 feet in depth shall require water line and/or
mechanical joint quality pipe.

Reconnect existing service connections, including those that are intended to serve unoccupied
or abandoned buildings or vacant lots, unless directed otherwise by the Owner or Engineer.
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3.09

For service line pipe connections beyond the cleanout, use flexible coupling as specified in
paragraph 2.09 A. 3. for connecting PVC pipe to dissimilar materials, or use a standard Fernco
coupling with concrete cradles. Knock-on Repair Couplings are acceptable for connecting new
PVC to existing PVC pipe.

Crushed stone bedding and haunching shall be placed in accordance with the Standard Details.

Initial and final backfill and surface restoration shall be completed as referenced and specified
in Section 02221, Unclassified Excavation for Utilities, and other appropriate sections.

Contractor shall install tracer wire along the service line from the main to the cleanout in
accordance with Section 02532 3.02 L.

Contractor shall provide service tee-wye locations, including size, manhole reach, lot or
building number, stationing from nearest downstream manhole, right or left side connection
(looking upstream), invert of the sewer main at tee-wye location and depth of cleanout in a
tabular form.

Sewer Lateral Discharge (Main Floor Elevation) shall be a minimum of 6 inches above the top
of the lowest of the two adjacent manholes.

The tapping of service connections into manholes will not be permitted.

ABANDON EXISTING MANHOLE PROCEDURE
The Contractor shall:

1. If manhole has salvageable cast iron frame and cover, remove cast iron frame and cover
and deliver to LCUB or as directed by Engineer.

2. Permanently plug all incoming and outgoing pipes from inside manhole in accordance
with the typical pipe plug detail.

3. Collapse manhole into itself to an elevation not less than 36 inches below finished
grade.
4, Fill manhole with T.D.O.T. No. 2 stone within 12 inches (+/-) of the top (after manhole

has been collapsed).

5. Use compacted T.D.O.T. base grading "D" to cap remaining excavation over existing
manhole.

6. Backfill to finished grade with suitable soil material for manholes in non-paved areas,
or backfill to required sub-grade with compacted T.D.O.T. base grading "D" for paved
areas.
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3.10

3.11

3.12

FIELD TEST - INITIAL PROOF TESTING OF SANITARY SEWERS

It is the intent to specify a "test as you go" procedure in order to establish confidence in the
installation and avoid the necessary delay of final acceptance.

Before a reach of pipeline is approved for payment, successfully proof test that reach for grade,
alignment, cleanliness, and leakage.

In the event that four or more reaches fail to satisfactorily pass proof testing procedures, cease
pipe laying until deficiencies are identified and corrected.

The basis for grade, alignment and cleanliness testing will be visual inspection. Leakage testing
will be by means of low pressure air or exfiltration or infiltration as deemed acceptable by the
Engineer.

Proof test flexible pipeline installation for deflection by pulling a "go no-go" test mandrel
through the line after the initial backfill is complete to avoid unnecessary dig-ups.

FIELD TEST - FINAL GRAVITY SEWER TESTING

Before the Work is accepted and before any house services are connected, a final testing
procedure is to be followed.

Perform a visual inspection when groundwater levels are above the pipeline if possible. All
visible leaks shall be repaired.

The standard leak test for all gravity sewers shall be a low pressure air exfiltration test. Other
exfiltration tests, if approved by the Engineer, will be conducted in accordance with ASTM C-
828 or latest revision.

If flexible pipe is used, pull an approved “go no-go” deflection mandrel of 95/100 pipe
diameter through all reaches of gravity sewer main. This test shall be conducted no sooner
than 24 hours after completion of backfilling of the tested reach. No sections will be accepted
that exhibit a deflection of more than 5%.

LOW PRESSURE AIR EXFILTRATION TEST - GRAVITY SEWERS

Calculate the pressure drop as the number of minutes for the air pressure to drop from a
stabilized pressure of 4.0 to 3.0 PSIG.

Times for mixed pipe sized of varying lengths should be calculated as described in ASTM,
(C828-76T using formulat = K d/q (g = .0020).

Lengths of sections under test shall not exceed 500 linear feet.
Gravity sewer line testing shall include service laterals.

The following items are for one pipe size only:
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AIR TEST TABLE
SPECIFICATION TABLE (MIN:SEC) REQUIRED WHEN TESTING ONE PIPE DIAMETER ONLY
PIPE DIAMETER, INCHES

FT. | 4 6 8 10 12 15 18 21 24 27 38 33 36 39 42

25 | 0:04 | 0:10 [ 0:18 | 0:28 [ 0:40 | 1:02 | 1:29 | 2:01 2:38 3:20 [ 4:08 |[4:59 |[5:56 |6:58 8:05
50 ]0:09 [ 0:20 | 0:35 | 0:55 | 1:19 | 2:04 | 2:58 | 4:03 5:17 6:41 815 | 9:59 11:53 | 13:57 16:10
75 10:13 [ 0:30 | 0:53 | 1:23 | 1:59 | 3:06 | 4:27 | 6:04 7:55 10:01 | 12:23 | 14:58 [ 17:00 | 18:25 19:50
100 | 0:18 | 0:40 | 1:10 | 1:50 | 2:38 | 4:08 | 5:56 | 8:05 10:34 | 12:45 | 14:10 | 15:35

1251 0:22 | 0:50 | 1:28 | 2:18 | 3:18 | 5:09 | 7:26 | 9:55 11:20 20:25 | 19:58 23:06
150 | 0:26 | 0:59 | 1:46 | 2:45 | 3:58 | 6:11 | 8:30 13:24 | 16:32 | 17:09 | 23:49 | 23:57 27:43
1751 0:31 | 1:09 | 2:03 | 3:13 | 4:37 | 7:05 12:06 | 15:19 | 18:54 | 20:01 | 27:13 | 27:57 32:20
200 | 0:35 | 1:19 | 2:21 | 3:40 | 5:17 10:25 | 13:36 | 17:13 | 21:16 | 22:52 | 30:37 | 31:56 36:58
225 1 0:40 | 1:29 | 2:38 | 4:08 | 5:40 8:31 11:35 | 15:07 | 19:08 | 23:38 | 25:44 | 34:01 | 35:56 41:35
250 | 0:44 | 1:39 | 2:56 | 4:35 9:24 | 12:441 | 16:38 | 21:03 | 25:59 | 28:35 | 37:25 | 39:56 46:12
2751 0:48 | 1:49 | 3:14 | 4:43 8:16 | 10:12 | 3:53 18:09 | 22:58 | 28:21 | 31:27 | 40:49 | 43:55 50:49
300 | 0:53 | 1:59 | 3:31 6:03 | 9:27 | 11:54 | 16:12 | 21:10 | 26:47 | 33:05 | 34:16 | 47:38 | 47:55 55:26
350 | 1:02 | 2:19 | 3:47 6:48 | 10:38 | 13:36 | 18:31 | 24:12 | 30:37 | 37:48 | 40:01 | 54:26 | 55:54 64:41
400 | 1:10 | 2:38 7:34 | 11:49 | 15:19 | 20:50 | 27:13 | 34:27 | 42:32 | 45:44 | 61:14 | 63:53 73:55
450 | 1:19 | 2:50 5:14 | 8:19 | 13:00 | 17:01 | 23:09 | 30:14 | 38:16 | 47:15 | 51:27 | 68:02 | 71:52 83:10
500 | 1:28 5:45 [ 9:04 | 14:11 | 18:43 | 25:28 | 33:16 | 42:06 | 51:59 | 57:10 | 74:51 | 49:51 92:24
550 | 1:37 4:02 | 6:17 | 9:50 | 15:21 | 20:25 | 27:47 | 36:17 | 45:56 | 56:42 | 62:53 | 81:39 | 87:50 101:38
600 | 1:46 | 2:50 | 4:22 | 6:48 22:07 | 30:06 | 39:19 |[49:45 | 61:26 | 68:36 | 88:27 | 95:49 110:53
650 | 1:54 74:19 103:48 | 120:07
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3.12

FIELD TEST - PRECAST MANHOLES

Manholes shall be physically and vacuum tested to assure compliance with the Contract
Documents and the desired workmanship of the finished work has been achieved.

Manhole Vacuum Test:

1.

Backfill shall be placed around the base of the manhole to a depth of 1 foot over the
top of the sewer pipe before the vacuum test is performed.

The maximum vacuum applied to a manhole shall be 12 inches of mercury (Hg).
All manholes shall be subject to a vacuum test of a minimum of 10 inches Hg prior to

acceptance by the Owner. The test shall be considered acceptable if the vacuum drops
no more than 1 inch within the time specified in the following table:

Manhole 1.D. (inches) 48 (60 [ 72 | 84 | 96 120

Test Time for up to 8 feet in depth
(seconds) 60 | 70 | 80 | 90 | 100 | 120

Additional Test Time for each 4 Foot
Added Depth (Seconds) 10 | 15 | 20 | 30 |40 | 60

Testing Sequence:

a. All manholes shall be physically and vacuum tested. Manholes failing the test
shall be repaired by the Contractor, and retested.

b. Manholes failing the vacuum test two (2) times may, at the discretion of the
Owner, be allow to be hydrostatically tested by an exfiltration test in
accordance with 3.12 C. for acceptance.

C. The OWNER may require complete replacement of any manhole failing three
(3) leak tests. Replacement shall be at no cost to the OWNER.

The CONTRACTOR shall furnish all necessary equipment and personnel to conduct
the tests in the presence of the ENGINEER.

Costs for initial testings shall be included within and incidental to the Contract Unit
Price for manhole construction or rehabilitating.

Repairing, retesting, pressure grouting and/or replacement of defective manholes shall

be at the sole cost and responsibility of the CONTRACTOR, and shall be pursued in a
timely manner to prevent disruption to the Project and/or sewer services.
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3.13

Manholes moved, disturbed, displaced and/or damaged in any way d