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10.00
10.01 General

This section covers the requirements for constructing gravity sanitary sewers and service connections.

Non pressure sewer pipe shall be Ductile Iron pipe (DIP), unplasticised polyvinyl chloride (uPVC), Reinforced Concrete Pipe (RCP), Vitrified Clay pipe (VCP), or high density polyethylene pipe (HDPE).

Sewer construction shall conform to applicable local Standards for construction and testing of drains and sewers. In the absence of appropriate local Standards, International Standards shall apply. This reference to Standards shall apply throughout this specification.

10.02 Materials
10.02.1
Ductile iron

DI pipe will be used for all branch sewers crossing roads or railways, for all inverted siphons at stream crossings, and in all above ground installations.

Pipes and fitting shall be cement lined and bituminous seal coated inside. 
10.02.2

uPVC pipe and fittings
BS EN 124

BS EN 681-2: 2000

BS EN 1277: 2003

BS EN 1401: 2009
uPVC pipes and fittings are intended for the use on all non pressure branch sewers less than 280mm in diameter.

Smooth wall uPVC pipe and fittings with locked-in gasket and integral bell system, pressure class 600 shall be used
The Contractor shall be responsible for the compatibility of fittings with the uPVC pipes offered.

The Contractor shall furnish copies of certificates of quality control tests carried out during manufacture of the pipes and fittings and shall if required by the Employers Representative undertake such additional tests as he considers necessary at the Contractor’s expense.
Gasketed Saddles 

Sewer saddles shall be moulded uPVC ‘Tee’ or ‘Wye’ with bolt on straps. The straps, bolts and nuts shall be of stainless steel.  

Sewer saddles shall be gasketed and leak proof. The "O" ring material shall be of elastomeric material.
Couplings

uPVC coupling shall be injection moulded, slip over or similar type suitable for working pressure of 12 bars, unless otherwise specified. 

Joint rings shall be of elastomeric material.
10.02.3

Reinforced concrete pipes

Reinforced concrete pipe shall be used for trunk sewers, and all sewers ranging from 300mm to 1000 mm in diameter.

The pipe interior shall be smooth and even, free from roughness, projections, indentations, offsets, irregularities of any kind. The concrete mass shall be dense and uniform. Concrete pipes shall be free from fracture, large or deep cracks, and surface roughness. The planes of the ends of the pipe shall be perpendicular to the longitudinal axis

Reinforced concrete pipes shall have a minimum nominal length of 2.0 m except as otherwise specified or required for special purposes such as curves, closures or built in pipes. The maximum nominal length shall be 6m.

Pipe joints shall be spigot and socket type with flexible water tight confined “O-ring” synthetic rubber gasket with neoprene elastomer. Joint details shall be submitted to the Employers Representative for review and approval before commencement of pipe manufacture.

All reinforced concrete pipe shall be spun and lined with 12.5 mm thick high alumina lining consisting of 12.5 mm of sulphate resistant type V Portland Cement (one part), Granite dust passing no. 100 BS sieve and 2 1//2 parts of fine aggregate with sufficient clean water to ensure maximum density. 
Interior surfaces shall be covered with two coats of an approved bituminous coating. Coating shall be applied by the manufacturer at the plant. 
10.02.4

High Density Polyethylene (HDPE) pipes

Corrugated PE pipes shall not be installed for sewers.

HDPE pipes will be used for branch sewers 280 mm in diameter or less installed in areas with high groundwater table or on steep slopes.

High density polyethylene pipes for non-pressure sewers shall be class PE100, pressure rated PN8. 
All polyethylene pipes and fittings are to be joined by means of thermal fusion in accordance with the recommendations of the manufacturer. Gasketed jointing systems and couplers are not accepted.

10.03   Execution

10.03.1

Preparation

Clean pipes and fittings of debris and water before installation. Inspect materials for defects before installing.

Remove defective materials from site.

10.03.2

Trenching and backfilling

Do trenching and backfill work shall be carried out in accordance with Section 2.4 of the General Specification
Trench line and depth as well as condition of trench bottom require approval prior to placing bedding material and pipe.

Do not backfill trenches until pipe grade and alignment have been checked and accepted and infiltration and exfiltration test results are within the limits specified. If the pipe is backfilled for any reason prior to testing, the Contractor must accept responsibility to meet the tests or to re-excavate and repair the line at his expense.

10.03.3

Concrete bedding and encasement

Do concrete work in accordance with Sections 3.1, 3.2 and 3.3 

Pipe may be positioned on concrete blocks to facilitate placing of concrete. Rigidly anchor or weight pipe to prevent flotation when concrete is placed if necessary.

Do not backfill over concrete within 24 hours after placing.

10.03.4

Granular bedding

Place granular bedding materials in accordance with details specified or directed.

Shape bed true to grade and to provide continuous, uniform bearing surface for barrel of pipe. Do not use blocks when bedding pipe.

Shape transverse depressions as required to within bell if bell and spigot pipe is used.

Compact full width of bed to at least 95% of corrected maximum dry density. 

Fill excavation below bottom of manholes or structures with specified bedding material or common backfill according to standard drawings and specifications. 

10.03.5

Installation

Lay and join pipes in accordance with manufacturer's recommendations.

Handle pipes only with approved equipment. Do not use chains or cables passed through the pipe bore so that weight of pipe bears upon pipe ends.

Use laser-type instrument to control line and grade for sewers.

Lay pipes on prepared bed, true to line and grade, with pipe invert smooth and free of sags or high points. Ensure barrel of each pipe is in contact with shaped bed throughout its full length.

Commence laying at outlet and proceed in upstream direction with bell ends of pipe facing upgrade.

Check alignment between manholes as each portion is laid by means of a strong light shone through the pipe from manhole to manhole. If less than half the full pipe cross-section at the light source is visible at the other end, realign pipes at no additional cost.
Do not allow water to flow through pipe during construction.

Whenever work is suspended, install a removable watertight bulkhead at the open end of the last pipe laid to prevent entry of foreign materials.

Position and join pipes by approved methods. Do not use excavating equipment to force pipe sections together.
10.03.6   Joining

10.03.6.1
uPVC Pipe Joining:

· Install gaskets as recommended by manufacturer.

· Support pipes with hand slings or crane as required in order to minimize lateral pressure on gasket and maintain concentricity until gasket is properly positioned.

· Align pipes carefully before joining.

· Maintain pipe joints free from mud, silt, gravel and other foreign material.

· Avoid displacing gasket or contaminating with dirt or other foreign material. Remove disturbed or dirty gaskets; clean, lubricate and replace before joining is attempted. Use only manufacturers recommended lubricant.

· Complete each joint before laying next length of pipe.

· Minimize joint deflection after joint has been made to avoid joint damage.

· Apply sufficient pressure in making joints to ensure that joint is complete as outlined in manufacturer's recommendations.

· At rigid structures, install pipe joints not more than 600 mm from side of structure. 
Make watertight connections to manholes or other structures. Provide details of proposed method of installing pipe stubs in structure walls to ensure a watertight joint. In the case of pre-cast manhole bases an integral joint gasket may be cast in the manhole wall to receive the pipe stub. In the case of cast-in-place manhole bases the exterior pipe surface in contact with the structure wall shall be roughened or treated to provide a bond with the concrete. Any grout used to be non-shrink type.
10.03.6.2

Concrete pipe joints:

· Pipe Interior:  Circular pipes 700 mm in diameter and larger, and arch or elliptical pipe equivalent to 900 mm diameter or larger shall have interior gap between ends of adjacent pipes filled with mortar. Apply mortar a minimum 7 days after backfilling has been completed to allow pipe settlement to occur. Finish interior surface of joints smooth.

· Pipe Exterior: For bell and spigot pipe, mortar to be used for caulking outside of joints. Press and caulk mortar into place. Allow mortar to set minimum of one hour before backfilling.

Block pipes as directed when any stoppage of work occurs to prevent creep during down time.

Ensure completed joints are restrained by compacting bedding material alongside and over installed pipes. Backfill to prevent flotation as required.

Cut pipes as required for special inserts, fittings or closure pieces in a neat manner, as recommended by pipe manufacturer, without damaging the pipe or its coating and to leave a smooth end at right angles to axis of pipe.

Make watertight connections to manholes or other structures. Provide details of proposed method of installing pipe stubs in structure walls to ensure a watertight joint. In the case of pre-cast manhole bases an integral joint gasket may be cast in the manhole wall to receive the pipe stub. In the case of cast-in-place manhole bases the exterior pipe surface in contact with the structure wall shall be roughened or treated to provide a bond with the concrete. Any grout used to be non-shrink type.

Where a pipe enters the manhole it shall be cradled with class B concrete half the diameter of the pipe to a joint in the pipe, distance 1.8 m from the manhole. Place non-shrink grout in the remaining space between the concrete cradle and the manhole wall filling the void between the pipe, the seal gasket and the manhole wall.

When placing sewers on steep slope of 20% or greater, they shall be anchored securely with concrete anchor blocks.

Where pipe enters a manhole with precast seal, and is bedded on undisturbed (not over-excavated) earth, the cradle is not necessary. The connection shall be sealed on the manhole exterior with a non-shrinking grout material and painted with a bituminous sealant.

Use prefabricated saddles or approved field connections for connecting pipes to existing sewer pipes. Joint of saddle to pipe shall be structurally sound and watertight.

Leave joints and fittings exposed for ex-filtration testing. Provide protection when required. If it is necessary to backfill sections of the sewer prior to testing, take full responsibility and bear all costs for any additional excavation and backfill to expose pipe, fittings or joints that may be necessary.

When the infiltration and ex-filtration test results are acceptable to Employers Representative, backfill the remainder of trench in accordance with Section 2.4.

Hand place granular material in uniform layers not exceeding 150 mm thick to minimum 300 mm over top of pipe. Dumping of material directly on top of pipe is not permitted.

Place layers uniformly and simultaneously on each side of pipe to prevent lateral displacement of pipe.

Compact each layer to at least 95% maximum density.
All exterior surfaces of concrete pipes that will remain exposed shall be coated by the pipe manufacturer with a minimum 650 microns dry thickness of a heavy duty, 100 percent solid coal-tar epoxy durable abrasion resistant and especially designed for production line application on moist concrete. 

10.04   FIELD TESTING
10.04.1 
General
After the gravity sewers have been laid and backfill has been placed to 600mm above the pipe, a light will be flashed between manholes, or if the manhole has not yet been constructed, between the location of manholes, by means of a flashlight or mirrored light, to determine whether the alignment of the main is true and whether any pipe has been displaced subsequent to laying. If alignment is correct and no other defects are disclosed, backfilling may be continued. If the test shows poor alignment of the main, misplaced pipes or other defects, such defects shall be remedied by the Contractor, as required by the Employers Representative, before the work of backfilling proceeds. 

After backfilling has been done, the Contractor shall make tests to ascertain if joints are tight. Leaky or poor joints shall be repaired, or removed at once by the Contractor to the satisfaction of the Employers Representative. 

No section of gravity sewer lines shall be tested for leakage before backfilling in that section has been completed. If this condition has been fulfilled, the sewer lines shall be tested for leakage between manholes as the work progresses. 

The Contractor shall perform the tests and shall furnish all apparatus and materials including water required for the tests. 

The tests will be witnessed by the Employers Representative. 

10.04.2 

Tests
The following tests shall be made: 

· All sewers shall be tested by making exfiltration or infiltration tests

· Smoke test shall be required in lieu of exfiltration or infiltration tests, or airtests, only where conditions are not appropriate for these tests. Smoke testing shall be done prior to the placement of any paving material. Repair or replace pipe, pipe joint or bedding found defective.

Perform infiltration or ex-filtration testing as soon as practicable after jointing and bedding are complete, and service connections have been installed.

Do infiltration and/or ex-filtration testing as directed. Perform tests in presence of Employers Representative. Give notice of tests in accordance with the Conditions of Contract.

Carry out tests on each section of sewer between successive manholes including service connections.

Install watertight bulkheads in suitable manner to isolate test section from rest of pipeline. 

10.04.3

Filtration testing  

Ex-filtration test:

· Fill test section with water in such a manner as to allow displacement of air in line.

· Immediately prior to test period add water to pipeline until there is a head of 1 metre over interior crown of pipe measured at highest point of test section or water in manhole is 1500 mm above static ground water level, whichever is greater.

· Duration of ex-filtration test shall be one hour.

· Water loss at end of test period shall not exceed maximum allowable ex-filtration over any section of pipe between manholes.

Infiltration test:

· Conduct infiltration test in addition to ex-filtration test.

· Install a watertight plug at upstream end of pipeline test section.

· Discontinue pumping operations for at least 3 days before test measurements are to commence and during this time keep thoroughly wet at least one third of pipe invert perimeter.

· Prevent damage to pipe and bedding material due to flotation and erosion.

· Place a 90o V-notch weir, or other measuring device approved by the Employers Representative in invert of sewer at each manhole.

· Measure rate of flow over a minimum of 1 hour, with recorded flows for each 5 min interval.

Infiltration/ex-filtration shall not exceed 4.63 litres per millimetre of internal pipe diameter per kilometre per 24 hours which are the following limits in litres per hour per 100 m of pipe, including service connections.

	Table 10.04.3 Gravity Sewer Pipe Maximum Allowable Leakage

	Internal Pipe Diameter (mm)
	Maximum Amount (litre/hr)

	100
	1.93

	150
	2.89

	200
	3.86

	250
	4.83

	300
	5.79

	350
	6.75

	400
	7.72

	450
	8.68

	500
	9.65

	550
	10.61

	600
	11.58

	700
	13.51

	800
	15.44

	900
	17.37


This allowance shall include leakage in manholes along the length of the line.

Repair and retest sewer line as required, until test results are within limits specified at no additional cost to the Contract. Repair visible leaks regardless of test results.

10.04.4
Television inspections:

· Prior to TV inspection remove foreign material from sewers and related appurtenances by flushing with water

· Television equipment shall consist of a self-contained colour camera and a monitoring unit connected by a 3 wire coaxial cable. The camera shall be small enough to ensure passage through a 150 mm sewer, shall be waterproof, and shall have a self-contained remotely controlled lighting system of varying the illumination of the interior of the sewer line for inspection and photographic purposes. Picture quality shall be such as to produce a continuous 600-line resolution picture showing the entire periphery of the pipe. All video must be in DVD format. An audio description of the inspection must also be provided. The monitor used shall be not less than a 13 inch colour monitor.

· Carry out inspection of installed sewers by television camera.

· If defective work is found by such inspections, repair sewer line and repeat television inspections as required until all defective work has been corrected, at no additional cost to the Employer.

· All DVD of television inspections are to be submitted to the Employers Representative as a permanent record. 

A sewer section is defined as the length of pipe between successive manholes.

10.04.5 DEFLECTION TESTS
Deflection Test for PVC, HDPE, DI and Plastic pipes
· Carry out a deflection test on all sections of the sewer. The maximum allowable deflection under fully backfilled and compacted trench conditions shall not exceed 5% before 30 days and 7.5% after 30 days.

· Locations with excessive deflection shall be repaired and/or the pipe replaced at the Contractor’s expense. The equipment used for the deflection test shall be that as recommended by the manufacturer, and may include an Electronic Deflectometer or a Rigid "Go-No-Go" Device. For the purpose of deflection measurement, the base inside diameters and the deflection mandrel dimensions are provided in the following table. To ensure accurate testing the lines shall be thoroughly cleaned. The 5% and 7.5% deflection mandrel against nominal size of pipe shall be in accordance with the relevant standards.
· For nominal sewer sizes not shown in above table the Mandrel dimensions shall be calculated as follows:

   Mandrel O.D. = (100-Y) x Base I.D.

      100

Where Y = Deflection Limit in %

10.04.6 ADDITIONAL TV INSPECTION
Additional Television inspection of the sewers

The Contractor shall perform television inspection of sewers within 30 days of the expiry of the defects liability period to compare the condition of collection system before and after defects rectification. The Contractor shall remedy defects in compliance with the relevant clause of the  Conditions of Contract.  Emptying and cleaning of the facilities shall be done by the Contractor. The inspection procedure and the submittal requirements for additional television inspection shall be same as that of item (3) above.
10.05     Sewer Manholes

10.05.1
General

This section specifies requirements for constructing new manholes and service connection manholes.

10.05.2

Materials

Concrete and reinforcement

Refer to Sections 3.1, 3.2 and 3.3 of the specification.
Concrete mix design to produce 30 MPa for pre-cast manholes, catch basins and ditch inlets and 25 MPa for cast-in place manholes. Maximum size aggregate shall be 40 mm except 28 mm for pre-cast units. 
10.05.3 CONCRETE MANHOLES
Pre-cast manhole sections

Walls of manholes shall be constructed of reinforced concrete ring sections with a minimum inside diameter of 900 mm. Riser sections shall have tongue and groove ends (tongue on top of section) and a minimum wall thickness of 125mm. Top sections shall be of eccentric cone or flat slab top design as indicated by the Contract drawings. Eccentric cones shall have the same minimum wall thickness and area of circumferential steel reinforcement as the round riser sections. Flat slab tops shall have a minimum thickness of 150 mm and shall be reinforced with steel in accordance with the appropriate design standard. Top sections shall have a top width of such design and dimensions as to properly support the required manhole frame and cover and the lower joint shall be of tongue and groove design. 

Top sections of eccentric cones or flat tops shall have an offset opening of 750 mm for vertical ladder installation. Top sections shall have four (4) anchoring devices, equally spaced to receive 75 mm frame anchor bolts on flange B.C. pattern. 

The entire exterior surface of all manholes shall be coated with two (2) coats of an approved bituminous coating, minimum 2.3 mm in thickness. 

All sections shall contain factory installed lifting keys or lugs.

All sections shall be cured by the manufacturer not less than 7 days before transporting and date stamped with the casting date.
Reinforced concrete manhole bases

Pre-cast reinforced concrete bases shall normally be used in lieu of cast-in-place concrete bases. 

The base, for either type, shall extend 150 mm beyond the outside face of the manhole wall and shall be at least 200 mm thick. 

Cast-in-Place bases for up to 400 mm sewers shall have one mat of No. 4 deformed Grade 60 reinforcing steel on 300 mm centres placed midway in minimum 200 mm thick base. 

Pre-cast bases shall have factory installed pipe seals. 

Pre-poured flow lines in base will be approved only after inspection of a completed example. 

Pre-cast Joints: to be made watertight using rubber ring gaskets.

10.05.4
Pre-cast grade rings

Pre-cast concrete grade rings of 50, 75, 100 and 150 mm height shall be manufactured in accordance with ASTM C-478. 

Rings shall have pre-cast bolt holes matching cone or flat top sections and be of diameter to support full manhole frame. 

Field moulding of grade rings will not be permitted.
10.05.5
Manhole steps

Ladder rungs/steps shall be of 19 mm dia (minimum), polypropylene coated galvanized steel.
Place all steps on 300 mm centres. 

Portion of steps embedded in concrete shall be given a coat of heavy bodied bituminous paint. 


10.05.6
Pipe opening seals

Pipe opening seals shall be cast integrally with manhole section, sized to fit pipe specified, and set at correct elevation and location. 

10.05.7
Preformed plastic sealing compound 

Sealing compound shall be of either bituminous or butyl rubber base.

Material shall be in rope form, supplied with a two-piece cover to prevent adhesion until use. 

10.05.8
Water stops

Water stops shall be composed of virgin Polyvinyl chloride (PVC) or rubber with stainless steel bolts and nuts, sized for respective pipe.

10.05.9
Manhole frames and covers

Heavy duty ductile iron pre-locked circular manhole cover in hexagonal frame, suitable for road surfaces. Non-‘rock’ nylon cushion insert for stability under load.

Cover cast without perforations and complete with two 25 mm sealed keyways. Clear opening to be 600 minimum, or such larger size as required. Frame is 100 mm deep.

Provide a minimum of 18 lifting keys.

Frames shall contain four (4) 25 mm holes equally spaced to match manhole inserts for fastening. 

All manhole covers shall bear the wording required by the Employer and described in the drawings.
10.05.10
Watertight manhole frame and cover

This item shall be same as specified above except that the cover shall have a neoprene gasket contained in a factory machined dovetail or rectangular groove in the bearing side of cover. 

Cover shall have hold-down bolts and washers of stainless steel or bronze.

10.05.11
PE manholes

a) Manhole design

The PE manholes are made with concentric, eccentric and full open tops. Manholes in highway traffic areas require a reinforced concrete pad to distribute vehicle load to surrounding soil.  The DI manhole cover complying with the relevant Standard shall be installed in such a way to transfer vertical loads directly to the ground all in accordance with manufacturers’ recommendations. The manholes shall have PE coated metal runs or protected ladder attached firmly to the vertical wall. The benched bottom is required to facilitate undisturbed flow. The inlet, outlet, cleaning and vent pipes to PE manholes shall be attached around the circumference of the manhole. The extrusion welding is recommended for pipe connections. Welded gussets or ribs to inlet and out let pipes provide strong connection.

The proper anchoring of PE manhole against flotation and thermal expansions due to variation in Ground Water Table and ambient temperature should be carried out. The Contractor shall propose an appropriate anchoring option to the Employers Representative for approval.

b) Submittals

The Contractor shall submit test certificates, drawings, calculations of PE manhole designs, (ring compression, combined ring compression, buckling, axial strain, features and thickness of base) fabrication procedure etc to the Employers Representative for approval.

10.06    Manholes, Execution

10.06.1

Excavation and backfill

Excavate and backfill is to be in accordance with Section 2.4 of the Specification.

The Employers Representative is to inspect and approve excavations before the installation of outfall structures, manholes, catch basins, valve chambers or ditch inlets.

Do not backfill any manhole or other structure for which a leakage test is required, prior to completion of testing and acceptance of test by the Employers Representative.

10.06.2

Concrete work

Do concrete work in accordance with Sections 3.1, 3.2 and 3.3
10.06.3

Installation

Construct units in accordance with details indicated, plumb and true to alignment and grade.

Complete units as pipe laying progresses. Maximum of three units behind point of pipe laying will be allowed.

Pump excavation free of standing water and remove soft and foreign material before placing base. Fill any excavation below level of bottom of specified bedding as outlined in Section 2.4
Cast base directly on undisturbed ground or set a pre-cast concrete base on 150 mm minimum of well compacted granular material.

(1) Bases for pre-cast units:

(i) Make each successive joint watertight with approved rubber ring gaskets. Each lifting ring hole shall be grouted with non-shrink grout.

(ii) Clean surplus grout and joint compounds from interior surface of unit as work progresses.

(iii) Flow channels shall be placed after pipe placement.

(2) Bases for cast-in-place units:

(iv) Place stub outlets and bulkheads at elevations and in positions indicated.

(v) Bench to provide a smooth U-shaped channel. Side height of channel to be full diameter of sewer. Slope adjacent floor at 1 on 5. Curve channels smoothly. Slope invert to establish sewer grade.

(vi) Apply two coats of cement rendering to manhole benching. Cement rendering shall consist of one part cement and two parts sand with sufficient mixing water. Surface to be rendered shall be roughened before concrete has fully set, and immediately before rendering is applied, cleaned of all oil, grease, laitance or foreign matter. Keep surface moist. Roughen between coats. Work into surface and give last coat smooth, steel trowel finish.

(vii) Flow channels shall be formed directly in the concrete of the manhole base and shall be smooth and accurately shaped to a semi-circular bottom conforming to the inside of the adjacent sewer sections. Changes in the direction of the sewer and entering branches shall have a true curve of as large a radius as the size of the manhole will permit. 

· Complete concrete placement around pipe openings, working well into water stop. Finish flush on outside. 

· All slopes (benches) outside flow channels shall be sloped gradually towards the invert.

(3) Manhole Sections 

(viii) All pre-cast concrete ring sections and top sections shall fit together readily to permit effective jointing. Joints between adjacent sections of all manholes shall be made with two (2) strips of approved preformed joint sealing compound. All material squeezed out on inside shall be cut off. 

(ix) Adjoining riser and conical top sections shall be fitted together in such a manner as to assure true vertical alignment of manhole steps.

(4) Manhole Frame and Covers

(x) Set manhole frame to proper elevation and to cross-section slope where required. Set in a bed of Portland cement and silica sand, and bring mortar up over frame. 

(xi) Where adjustment is required [maximum one 300 mm], use pre-cast concrete grade rings. Set in two (2) strips of preformed plastic sealing compound, taking care to align bolt holes. Paint exterior surface with two (2) coats bituminous paint. Recheck elevation due to possible sealant compression. 

(xii) Tighten down manhole frame using bolts long enough to reach insert in cone or flat top section. 

(xiii) The Contractor shall be responsible to see that all such items as mentioned under this Section are adjusted to the new paving elevation to provide a smooth even transition from pavement to manhole cover.

Clean units of debris and foreign materials. Remove fins and sharp projections. Prevent debris from entering system.

(5) Drop Manholes 

(xiv) Drop connection shall be made where the invert of any inlet pipe is 600 mm or more higher than the invert out of the manhole. 

(xv) Pre-cast manhole sections shall have openings with integrally cast pipe seals to fit design elevations for new installations. 

(xvi) Connection configuration to manhole shall be made in accordance with Standard Detail Drawings. 

(xvii) Entire configuration of piping shall be encased in Class B concrete to a minimum thickness of 150 mm. 

(xviii) Paint entire surface of encasement, when dry, with an approved bituminous coating.

10.06.4

Infiltration and exfiltration test

Install watertight plugs or seals on inlets and outlets of each new sanitary sewer manhole and fill manhole with water. Keep manhole full for 24 hours to allow maximum absorption. Leakage must not to exceed 0.3% per hour of volume of manhole.

If permissible leakage is exceeded:

(xix) By up to 0.03% per hour of the volume of the manhole defects may be corrected on site by the manufacturer’s representative using injected polyurethane. Concrete mortar grouting is not acceptable. Repeat testing until acceptable.

(xx) By more than 0.03% per hour of the volume of the manhole, the manhole must be replaced at the Contractor's expense.

In areas of high ground water the allowable infiltration shall not exceed 0.3% per hour of the volume of the manhole.

Test any water retaining structure or special manhole in accordance with this section.

























































































































































































































10.0 Gravity Sewer Mains

