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SECTION 02530


SANITARY SEWERAGE

PART 1 ‑ GENERAL


1.1  REFERENCES:  The publications listed below form a part of this specification to the extent referenced.  The publications are referred to in the text by the basic designation only.


1.1.1  Federal Specification (Fed. Spec.):



QQ‑C‑40

Calking, Lead Wool and Lead Pig



 & Am 2


1.1.2  American Society for Testing and Materials (ASTM) Publications:



C 156‑80a

Water retention by concrete curing materials


1.1.3  American Concrete Pipe Association (ACPA) Publications:



Concrete Pipe Handbook, 1980



Concrete Pipe Installation Manual, 1978


1.1.4  American Society for Testing and Materials (ASTM) Publications:



C564‑70

Rubber Gaskets for Cast Iron Soil Pipe 



(R1976)

and Fittings


1.1.5  Japanese Industrial Standards (JIS):



A 1101-75

Method of Test for Slump of Concrete 



A 1108-93

Method of Test for Compressive Strength of Concrete



A 1132-93

Method of Making and Curing Concrete Specimens 



A 4104-95

Convectors, Baseboard-heaters, Panel-Radiators and Cast Iron Radiators



A 5001-95

Crushed Stone for Road Construction



A 5005-93

Crushed Stone and Manufactured Sand Concrete 



A 5302-94

Concrete Pipes and Reinforced Concrete Pipes 



A 5303-93

Reinforced Spun Concrete Pipes 



A 5308-93 
Ready-Mixed Concrete 



A 5317-96

Reinforced Concrete Manhole Blocks for Sewerage Work



A 5506-95

Manhole Covers for Sewerage Works



A 6902-95

Plastering Lime



G 3112-87 
Steel Bars for Concrete Reinforcement 



G 5525-75

Cast-Iron Soil Pipes and Fittings 



H 2105-55

Lead 



K 6353-95 
Rubber Goods for Water Works 



K 6739-77

Unplasticized Polyvinyl Chloride Pipe Fittings for Drain



K 6741-95

Unplasticized Polyvinyl Chloride (PVC) Pipes



K 6781-94 
Polyethylene Films for Agriculture 



R 5210-92 
Portland Cement 


1.1.6  Japanese Agricultural Standards (JAS):



JAS 932-83
Plywood for Concrete Forms Used in Concrete Work


1.1.7  Japanese Architectural Standard Specification (JASS):



JASS 5-86

Reinforced Concrete Work


1.1.8  Heating, Air-Conditioning and Sanitary Standards (HASS):



HASS 209‑72
Manhole Cover

  1.2   [RELATED REQUIREMENTS:  Section 15050,"Basic Mechanical Materials and Methods," applies to this section with additions and modifications as specified herein.]

  1.3   SYSTEM DESCRIPTION:

  1.3.1   Sanitary Sewer Gravity Pipeline: **********************************************************************

               NOTE:  Choose one of the following options.  Choose

               the second option for LANTNAVFACENGCOM projects.

  **********************************************************************

**********************************************************************

               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 Design

               Manual/Military Handbook for general information on

               piping 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 permitted for the

               project.  However, consideration should be given to

               use of more effective protective coatings and

               jointing methods where economically feasible.

               d.  In areas where problems with root penetration

               are anticipated, specify pipe which has the kind of

               joint which will successfully resist root

               penetration. Generally speaking, the more watertight

               the joint, the greater will be the resistance to

               root penetration.  Rubber-gasketed and

               compression-type joints are considered to give the

               best performance for this application.

               e.  It is assumed that corrosive fluids (acids,

               alkalies, toluene, etc.) will not be reaching the

               exterior sewer system in relatively undiluted

               condition.  If such will not be the case,

               investigate the materials specified herein for

               resistance to the particular chemical involved.  If

               necessary, corrosion-resistant materials other than

               those specified herein may be used.

               f.  Further information on clay pipe may be found in

               the Clay Pipe Engineering Manual (1985 Edition) of

               the National Clay Pipe Institute.

               g.  For further information on the selection of

               concrete sewer pipe and jointing materials, see the

               Concrete Pipe Design Manual (1980 Edition) and the

               Concrete Pipe Handbook (1980 Edition), both

               published by the American Concrete Pipe Association.

               h.  Where required for special applications,

               reinforced concrete arch pipe conforming to ASTM C

               506 or reinforced concrete elliptical pipe

               conforming to ASTM C 507 may be specified.

               i.  Plastic pipe is subject to temperature

               limitations which must be observed when specifying

               plastic pipe for service from laundries, kitchens,

               and other facilities discharging large quantities of

               water at elevated temperatures (the temperature

               limit given is for short-time, nonpressure use only;

               lower temperature limit is required for long-time

               use or for pressure use):

               ABS ..........\^82 degrees C^\ \~180 degrees F~\

               PVC ..........\^71.degrees C^\ \~160 degrees F~\

               j.  Do not use ABS pipe for applications where high

               chemical resistance is desired, such as in lines

               from laboratories 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 equivalent pipe design for the project

               conditions (using the applicable criteria for each

               pipe material) for each pipe material insofar as is

               practicable. American Society of Civil Engineers

               (ASCE Manual No. 37, "Design and Construction of

               Sanitary and Storm Sewers," contains methods of

               calculation for structural requirements of pipe;

               from these, the required strengths for pipe of

               various materials may be determined.  Investigate

               external loads, including earth loads, truck loads,

               seismic loads, and impact, in the design stage of

               the project.

               b.  Give special attention in the design stage of

               project to plastic pipe materials, particularly with

               respect to superimposed external loads which could

               cause excessive deflection of the pipe.  The degree

               of sidefill compaction should be considered

               realistically, particularly in marginal cases.

               c.  Where different classes, strengths, etc., of

               pipe are required for different sections of long

               pipelines due to significant differences in external

               loading, expand or modify the applicable paragraphs

               of this specification accordingly.  Show the limits

               for each class, strength, etc., either on the

               project drawings or appropriately describe them in

               the applicable paragraph of the project

               specification.

               3.  Pipe joints:  When more than one type of joint

               is applicable for the specified piping, permit each

               as a contractor's option except where watertight

               joints are necessary in areas where root penetration

               problems are anticipated.  In these cases,

               rubber-gasketed or compression-type, or

               solvent-cemented joints are preferred.  Use fuel

               resistant joint gaskets when required.

               4.  It may be necessary to modify chemical

               requirements for cement under certain conditions.  

               Sulfate resistance is required for concrete pipe

               when pipe is carrying sulfate-bearing waters, or

               when pipe is buried in soil containing sulfates.  

               Specify Type II (moderate sulfate resisting) cement

               when water-soluble 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 million.  

               Specify Type V (sulfate resisting) cement when soils

               contain in excess of 0.2 percent water-soluble

               sulfate and water samples contain in excess of 1000

               parts per million.  In areas where reactive

               aggregates are known to occur, specify low alkali

               cement.

  **********************************************************************

  [Provide [mains and laterals] [[_____] \^mm^\ \~inch~\ lines] of [clay pipe] [concrete pipe] [ductile-iron pipe] [acrylonitrile-butadiene-styrene (ABS) composite plastic pipe] [or] [polyvinyl chloride (PVC) plastic pipe] [at the Contractor's option].  Provide building connections [[_____] \^mm^\ \~inch~\ lines] of [cast iron soil pipe] [clay pipe] [concrete pipe] [acrylonitrile-butadiene-styrene (ABS) solid-wall plastic pipe] [or] [polyvinyl chloride (PVC) plastic pipe] at the Contractor's option.]

  [Provide new and modify existing exterior sanitary gravity sewer piping and appurtenances.  Provide each system complete and ready for operation.  The exterior sanitary gravity sewer system includes equipment, materials, installation, and workmanship as specified herein more than \^1.5 m^\ \~5 feet~\ outside of building walls.]

    1.3.2   Sanitary Sewer Pressure Lines

 **********************************************************************

               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 Design

               Manual/Military Handbook for general information on

               piping 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 permitted for the

               project.  However, consideration should be given to

               use of more effective protective coatings and

               jointing methods where economically feasible.

               d.  In areas where problems with root penetration

               are anticipated, specify pipe which has the kind of

               joint which will successfully resist root

               penetration. Generally speaking, the more watertight

               the joint, the greater will be the resistance to

               root penetration.  Rubber-gasketed and

               compression-type joints are considered to give the

               best performance for this application.

               e.  It is assumed that corrosive fluids (acids,


               alkalies, toluene, etc.) will not be reaching the


               exterior sewer system in relatively undiluted

               condition.  If such will not be the case,

               investigate the materials specified herein for

               resistance to the particular chemical involved.  If

               necessary, corrosion-resistant materials other than

               those specified herein may be used.

               f.  Further information on clay pipe may be found in

               the Clay Pipe Engineering Manual (1985 Edition) of

               the National Clay Pipe Institute.

               g.  For further information on the selection of

               concrete sewer pipe and jointing materials, see the

               Concrete Pipe Design Manual (1980 Edition) and the

               Concrete Pipe Handbook (1980 Edition), both

               published by the American Concrete Pipe Association.

               h.  Where required for special applications,

               reinforced concrete arch pipe conforming to ASTM C

               506 or reinforced concrete elliptical pipe

               conforming to ASTM C 507 may be specified.

               i.  Plastic pipe is subject to temperature

               limitations which must be observed when specifying

               plastic pipe for service from laundries, kitchens,

               and other facilities discharging large quantities of

               water at elevated temperatures (the temperature

               limit given is for short-time, nonpressure use only;

               lower temperature limit is required for long-time

               use or for pressure use):

               ABS ..........\^82 degrees C^\ \~180 degrees F~\

               PVC ..........\^71.degrees C^\ \~160 degrees F~\

               j.  Do not use ABS pipe for applications where high

               chemical resistance is desired, such as in lines

               from laboratories 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 equivalent pipe design for the project

               conditions (using the applicable criteria for each

               pipe material) for each pipe material insofar as is

               practicable. American Society of Civil Engineers

               (ASCE Manual No. 37, "Design and Construction of

               Sanitary and Storm Sewers," contains methods of

               calculation for structural requirements of pipe;

               from these, the required strengths for pipe of

               various materials may be determined.  Investigate

               external loads, including earth loads, truck loads,

               seismic loads, and impact, in the design stage of

               the project.

               b.  Give special attention in the design stage of

               project to plastic pipe materials, particularly with

               respect to superimposed external loads which could

               cause excessive deflection of the pipe.  The degree

               of sidefill compaction should be considered

               realistically, particularly in marginal cases.

               c.  Where different classes, strengths, etc., of

               pipe are required for different sections of long

               pipelines due to significant differences in external

               loading, expand or modify the applicable paragraphs

               of this specification accordingly.  Show the limits

               for each class, strength, etc., either on the

               project drawings or appropriately describe them in

               the applicable paragraph of the project

               specification.

               3.  Pipe joints:  When more than one type of joint

               is applicable for the specified piping, permit each

               as a contractor's option except where watertight

               joints are necessary in areas where root penetration

               problems are anticipated.  In these cases,

               rubber-gasketed or compression-type, or

               solvent-cemented joints are preferred.  Use fuel

               resistant joint gaskets when required.

               4.  It may be necessary to modify chemical

               requirements for cement under certain conditions.  

               Sulfate resistance is required for concrete pipe

               when pipe is carrying sulfate-bearing waters, or

               when pipe is buried in soil containing sulfates.  

               Specify Type II (moderate sulfate resisting) cement

               when water-soluble 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 million.  

               Specify Type V (sulfate resisting) cement when soils

               contain in excess of 0.2 percent water-soluble

               sulfate and water samples contain in excess of 1000

               parts per million.  In areas where reactive

               aggregates are known to occur, specify low alkali

               cement.

  **********************************************************************

  Provide pressure lines of [ductile iron pressure pipe] [concrete pressure pipe] [or] [polyvinyl chloride (PVC) plastic pressure pipe] [at the Contractor's option].

  1.4  SUBNITTALS:  Submit the following.

  1.4.1   SD-02, Manufacturer's Catalog Data

      a.  Pipeline materials including joints, fittings, and couplings:  Submit manufacturer's standard drawings or catalog cuts.

  1.4.2   SD-04, Drawings

      a.  Precast concrete manhole

      b.  Metal items


1.5  DELIVERY, STORAGE, AND HANDLING OF MATERIALS:


1.5.1  Delivery and Storage:


1.5.1.1  Piping:  Inspect materials delivered to site for damage; store with minimum of handling.  Store materials on site in enclosures or under protective coverings.  Store 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 debris.


1.5.1.2  Cement and Lime: Store cement and lime immediately upon receipt at site of work.  Store bagged cement and lime in a suitable waterproof structure made as air‑tight as practicable, and with floors elevated above ground a sufficient distance to prevent absorption of moisture.  Stack bags close together to reduce circulation of air, but do not stack against outside walls; arrange storage to permit easy access for inspection and identification of each shipment.  Transfer bulk cement and lime to elevated weather‑

proof and air‑tight bins.  At the time of use, cement and lime shall be free‑flowing and free of lumps.  Cement or lime that has been in storage longer than 6 months will be tested by standard mortar tests or other tests as deemed necessary to determine its suitability for use, and such cement or lime shall not be used without approval.


1.5.1.3  Precast Concrete Manholes:  Handle brick, concrete masonry units, and precast manhole sections with care to avoid chipping and breakage; store as directed.  Protect masonry materials and precast concrete from contact with the earth and exposure to weather; keep dry until used.  Use of masonry or precast concrete containing frost will not be permitted.


1.5.1.4  Metal Items (Except concrete Reinforcement):  Check upon arrival; identify and segregate as to types, functions, and sizes.  Store in a manner affording easy accessibility and not causing excessive rusting or coating with grease or other objectionable materials.


1.5.1.5  Aggregates:  Store aggregates on areas covered with tightly laid wood planks, sheet metal, or other hard and clean material.  Store aggregates of different sizes in separate piles.  Build stockpiles of coarse aggregate in horizontal layers not exceeding in 1.2 m in depth to minimize segregation.  Should coarse aggregate become segregated, remix to conform to the grading requirements given hereinafter.


1.5.1.6  Concrete Reinforcement:  Store reinforcement in a manner that will avoid excessive rusting or coating with grease, oil, dirt and other objectionable materials.  Store in separate piles or racks so as to avoid confusion or loss of identification after bundles are broken.


1.5.1.7  Concrete Admixtures:  Store admixtures in a manner that will not damage the containers.  Retest air‑entraining admixture which has been in storage for longer than 6 months or which has been subjected to freezing; do not use until retest proves it satisfactory.


1.5.2  Handling:  Handle pipe, fittings, and other accessories in such manner as to ensure delivery to the trench in sound undamaged condition.  Carry pipe to trench; do not drag it.  Do not leave rubber gaskets that are not to be installed immediately in the sunlight, but store under cover out of direct sunlight.

PART 2 ‑ PRODUCTS


2.1  MATERIALS:


2.1.1  Gravity Sewer Piping:


2.1.1.1  Cast‑Iron Soil Piping:



a.  Pipe and Fittings:  JIS G5525



b.  Jointing Materials:  Gaskets shall be compression type rubber gaskets conforming to JIS K 6353, class 2.  Lead shall conform to JIS H 2105, type 1, or Fed. Spec. QQ‑C‑40.


2.1.1.2  Concrete Piping:  Reinforced concrete pipe, JIS A5303, ordinary group, class 1, type A.  Gaskets and pipe ends for rubber gasket joint shall conform to JIS K 6353, type 2, No. 3, "Otsu".  Gaskets shall be suitable for use with sewage.


2.1.1.3  Unplasticized Polyvinyl chloride (PVC) Pipes:



a.  Pipe:  JIS K 6741, Class VP



b.  Fitting:  JIS K 6739


2.1.2  Sewage Treatment Tanks:  Shall have three functions of primary, secondary, and final sewage treatment and shall meet the requirements of biochemical oxygen demand (BOD) value as indicated by testing in accordance with JIS A 4104.


2.1.2.1  Tank for Primary and Secondary Sewage Treatment:  JIS A 4104 and approved by the Building Center of Japan.


2.1.3  Catch Basin:  Precast concrete, sizes and shapes as indicated.  Surfaces of catch basins shall receive a smooth finish.  Concrete Materials shall be as specified in section "Cast‑in‑Place Concrete".


2.2  MASONRY MATERIALS:  Masonry materials shall conform to the following specifications and other requirements specified hereunder.


2.2.1  Portland Cement:  JIS R 5210, Type 1.


2.2.2  Aggregate for Masonry Mortar:  JIS A 5004, or river sand.


2.2.3  Hydrated Lime:  JIS A 6902, for top coat.


2.2.4  Water:  Water for masonry mortar shall be fresh, clean, and potable.


2.3  CONCRETE MATERIALS:


2.3.1  Concrete:  JIS A 5308, Normal, 180 and 210 kg/cm2, 18 cm, 25 mm, N.


2.3.2  Materials for Curing Concrete:


2.3.2.1  Polyethylene Sheeting:  Polyethylene sheeting shall conform to JIS K 6781, be natural color and shall have a nominal thickness of 0.101 mm.  Loss of moisture, determined in accordance with ASTM C156, shall not exceed 0.055 gram per square centimeter of surface.


2.3.3  Forms:  Forms shall be of wood, plywood, steel, or other suitable material.  Wood forms shall be of tongue‑and‑groove boards, plywood, or undressed square‑edge lumber.  Tongue‑and‑groove boards shall be dressed to a uniform thickness, evenly matched, and free from loose knots, holes, and other defects which would affect the concrete finish.  Plywood shall be concrete‑form plywood, conforming to JAS 932, type 1, 16 mm minimum thickness.  Surfaces of steel forms shall be free from irregularities, dents, and sags.


2.4  Precast Concrete Catch Basin and Covers:  Approved commercial products as shown.  JIS A 5317.


2.5  Aggregates for Base Course:  JIS A 5001, M‑40


2.6  Cast Iron Catch Basin Cover:  JIS A 5506, FC‑C, or FCD‑C.  Strength shall conform to HASS 209, class T‑20.


2.7  Reinforcing bars:  JIS G 3112, SD 30

PART 3 ‑ EXECUTION


3.1  EXCAVATION:  Shall be performed in accordance with Section "Cast‑in‑Place Concrete".


3.2  CONSTRUCTION OF SEWAGE TREATMENT TANKS:  Construct sewage treatment tanks in accordance with approved shop drawings and manufacturer's data.


3.3  INSTALLATION OF PIPELINES AND APPURTENANT CONSTRUCTION:


3.3.1  General Requirements for Installation of Pipelines:  These requirements shall apply to all pipeline installation except where specific exception is made in the "Special Requirements..." paragraphs hereunder.


3.3.1.1  Location:  The work covered by this section shall terminate at a point approximately 1.5 m from the building, unless otherwise indicated on the drawings.  Where the location of the sewer is not clearly defined by dimensions on the drawings, do not lay sewer line closer horizontally than 3 m to a water main or service line.  [Install pressure sewer lines beneath water lines only, with the top of the sewer line being at least 60 cm below bottom of water line.]  Where sanitary sewer lines pass above water lines, encase sewer inconcrete for a distance of 3 m on each side of the crossing, or substitute rubber‑gasketed pressure pipe for the pipe being used for the same distance.  Where sanitary sewer lines pass below water lines, lay pipe so that no joint in the sewer line will be closer than 90 cm, horizontal distance, to the water line.


3.3.1.2  Pipe Laying and Jointing:  Each pipe and fitting will be inspected before and after installation and those found defective will be rejected.  Provide proper facilities for lowering sections of pipe into trenches.  Lay non‑pressure pipe with the bell ends in the upgrade direction.  Adjust spigots in bells to give a uniform space all around.  Blocking or wedging between bells and spigots will not be permitted.  Replace by one of the proper dimensions any pipe or fitting that does not allow sufficient space for proper calking or installation of joint material.  At the end of each day's work, close open ends of pipe temporarily with wood blocks or bulkheads.


3.3.1.3  Connections to Existing Lines:  Make connections to existing lines in an approved manner.  Conduct work so that there is minimum interruption of service on existing line.


3.3.2  Special Requirements for Installation of Cast Iron Soil Piping:  Install pipe and fittings in accordance with the general requirements for installation of pipelines and with the recommendations of the pipe manufacturer, except as otherwise specified in this paragraph.  Make joints with the rubber gaskets previously specified for joints with this piping, except that where it is impractical to install rubber gasket joints, use leaded joints.  Assemble rubber gasket joints in accordance with the recommendations of the pipe manufacturer.  Make leaded joints in the following manner:  Pack braided or twisted oakum or hemp gaskets into the annular space between bell and spigot to a depth that will provide a minimum depth of one inch for leading.  Do not allow gaskets to project into the bore of finished joints.  After gaskets are placed, clean joints and fill remaining space at one pouring with lead.  Calk lead in a manner that will assure a tight joint without overstaining the iron of the bell; and so that after calking, the lead will be practically flush with the face of the bell.


3.3.3  Special Requirements for Installation of Concrete Gravity Sewer Piping:


3.3.3.1  Installation, General:  Install pipe and fittings in accordance with the general requirements for installation of pipelines and with the provisions for rubber gasket jointing and jointing procedures of ACPA Concrete Pipe Installation Manual or of ACPA Concrete Pipe Handbook, Chapter 9.


3.3.3.2  Joints:  Make joints with the gaskets previously specified for joints with this piping.  Clean and dry surfaces receiving lubricants, cements, or adhesives.  Affix gaskets to pipe not more than 24 hours prior to the installation of the pipe.  Protect gaskets from sun, blowing dust, and other deleterious agents at all times.  Before installation of the pipe, inspect gaskets and remove and replace all loose or improperly affixed gaskets.  Align each pipe section with the previously installed pipe section, and pull the joint together.  If, while pulling the joint, the gasket becomes loose and can be seen through the exterior joint recess when the pipe is pulled up to within one inch of closure, remove the pipe and remake the joint.


3.3.4  Cleanouts:  Construct cleanouts of cast iron soil pipe and fittings.


3.4  CONCRETE WORK: Cast‑in‑place concrete is included in Section "Cast‑in‑Place Concrete".


3.4  MASONRY WORK:


3.4.1  Mortar:  Do not use mortar that has hardened to the extent that it cannot be made workable without the addition of water.


3.4.1.1  Mortar for Masonry:  Use mortar mixed in the proportions of one part portland cement, 1/4 part lime paste, and 3 to 3‑3/4 parts sand.


3.4.1.2  Mortar for Parging Masonry Walls:  Use mortar mixed in the proportions of one part portland cement, 1/4 part hydrated lime, and three parts sand for parging masonry walls below grade.


3.5  CONCRETE WORK:  Cast‑in‑place concrete shall conform to the following requirements:


3.5.1  Cast‑in‑Place Concrete, General:  Proportion, mix, and deliver concrete in accordance with JASS No. 5.  The concrete shall have compressive strength Fc' of          kgf/sq.cm at 28 days, using graded aggregates to 20‑mm maximum size.  Do not allow slump to be more than 75 mm for vibrated concrete or more than 100 mm for nonvibrated concrete; determine slump in accordance with JIS A 1101.


3.5.2  Forms:  Provide forms for all concrete except as otherwise shown on drawings.  Construct forms so that they are mortar‑tight and can be removed without damaging the concrete.  Chamfer exposed joints, edges, and external corners a minimum of 19 mm.  Set forms true to line and grade and maintain them thus so as to ensure that, after removal of forms and prior to patching and finishing, no portion of the concrete work will exceed tolerances specified in JASS No. 5.  Arrange bolts and rods used for internal ties so that when forms are removed, there will be no metal less than 40 mm from any surface for concrete.  Do not use bolts or rod type form ties that must be removed when forms are removed.  Prior to placing concrete, coat contact surfaces of forms with a non‑staining mineral oil or a suitable non‑staining form coating compound; or give forms two coats of a nitro‑cellulose lacquer.  Remove excess coating by wiping with cloth.  With reused forms, clean contact surfaces thoroughly; give additional application of coating to reused forms which have been previously coated.  The Contractor shall be responsible for the adequacy of forms and form supports.


3.5.3  Placing Reinforcement:  Provide reinforcement bars and other specified reinforcing materials as shown on the sketches.  Immediately before placing, clean reinforcement so that it is free from rust, scale, oil, grease, clay, other coatings, and foreign substances that would reduce or destroy the bond.  Place reinforcing steel accurately and secure in place.  Support reinforcing steel by suitable chairs or spacers or by metal hangers.  On the ground and where otherwise subjected to corrosion, use concrete or other suitable non‑corrodible material for supporting reinforcing steel.  Do not bend reinforcing steel after partial embedment in hardened concrete.  Position reinforcing steel so that it will have minimum cover indicated.


3.5.4  Conveying and Placing Concrete:


3.5.4.1  Conveying:  Convey concrete from mixer to forms as rapidly as practicable by proper methods which will not cause segregation or loss of ingredients.  At any point in the conveying, do not allow a free vertical drop for concrete exceeding 90 cm.


3.5.4.2  Placing:  Do not place concrete after there is evidence of initial set.  If necessary, cover subgrade with heavy building paper or other suitable material to prevent the concrete from being contaminated.  Before placing concrete on porous subgrades, dampen the subgrade as directed.


3.5.4.3  Vibration:  Compact concrete with high frequency, internal mechanical vibrating equipment and supplement by hand spading and tamping.


3.5.4.4  Placing Concrete in Cold Weather:  Place concrete in cold weather in accordance with JASS 5.12.


3.5.4.5  Placing Concrete in Hot Weather:  Place concrete in hot weather in accordance with JASS 5.13.


3.5.5  Finish:  Repair all formed surfaces by patching minor honeycombed or otherwise defective areas and tie holes with cement mortar.  Finish surface of concrete so that it does not vary more than 6 mm when measured from a 1.5 m straightedge.


3.5.6  Curing and Protection:  Protect concrete adequately from injurious action by sun, flowing water, and frost.  Do not allow concrete to dry out from the time it is placed until expiration of minimum curing period.  Cure concrete by impervious‑sheeting curing.  Cure for a minimum curing period of 7 days.


3.5.7  Removal of Forms:  Remove forms in a manner that will prevent damage to the concrete.  Do not remove forms without approval.


3.5.8  Precast Concrete Catch Basins:  Install in accordance with the instructions of the manufacturer.  Make inverts in cast‑in‑place concrete with a semi‑circular bottom conforming to the inside contour of the adjacent sewer sections.  Shape inverts accurately and give them a smooth finish.  For changes in direction of the sewer and entering branches into the catch basin, make a circular curve in the manhole invert of as large a radius as catch basin size will permit.


‑‑‑‑‑‑‑‑‑ * ‑‑‑‑‑‑‑‑‑


3.5.9  Cast in Place Concrete Catch Basin:  Place concrete bottom slab and walls intergrally.  Where this is not practicable, key bottom slab and walls and bond together properly.  Slope the bottom toward catch basin.


‑‑‑‑‑‑‑‑‑ * ‑‑‑‑‑‑‑‑‑


3.5.9  Catch Basin:  Make inverts in cast‑in‑place concrete with a semi‑circular bottom conforming to the inside contour of the adjacent sewer sections.  Shape inverts accurately and give them a smooth finish.  For changes in direction of the sewer and entering branches into the manhole, make a circular curve in the invert of as large a radius as manhole [catch basin] size will permit.  For precast concrete construction, lay precast concrete risers and tops in full beds of portland cement mortar.  Give a smooth finish to inside joints of precast concrete manholes.


3.5.10  Sidewalk:  The surfaces of the concrete shall be screeded by means of a template advanced with a combined longitudinal and crosswise motion, a slight surplus of concrete being maintained ahead of the template.  After screeding, the concrete shall be floated longitudinally with a plank float, after which the surface shall be checked with a straight edge and corrected and refloated as necessary.  The final finish shall be obtained by a burlap drag.  Just before the concrete becomes a non‑plastic, the surface shall be finished by dragging over it a strip of clean, wet burlap from 91 cm to 3 m wide and 60 cm longer than the pavement width.  The dragging shall be done in manner to produce a finished surface having a fine granular or sandy texture without leaving disfiguring marks.  Edges and joints shall be rounded with an edger having a radius of 3 mm.


3.5.11  Manhole Construction:  Construct base slab of cast‑in‑place

concrete or use precast concrete base sections.  Make inverts in cast‑in‑place concrete and precast concrete bases with a semi‑ circular bottom conforming to the inside contour of the adjacent sewer sections.  Shape inverts accurately and give them a smooth finish.  For changes in direction of the sewer and entering branches into the manhole, make a circular curve in the manhole invert of as large a radius as manhole size will permit.  For cast‑in‑place concrete construction, pour bottom slabs and walls integrally.  When this is not practicable, key bottom slabs and walls and bond together properly.  Construct masonry manhole walls of brick or concrete masonry units.  Provide parging, 13 mm minimum thickness, on exterior of masonry manhole walls.  No parging will be permitted on interior manhole walls.  For precast concrete construction, lay precast concrete risers and tops in full beds of portland cement mortar.  Give a smooth finish to inside joints of masonry and precast concrete manholes.  Parging will not be required for precast concrete manholes.  Cast‑in‑place concrete work shall be in accordance with the requirements previously specified under "Concrete Work."  Masonry work shall be in accordance with the requirements previously specified under "Masonry Work."


3.6  METAL WORK:


3.6.1  Workmanship and Finish:  Perform metal work so that workmanship and finish will be equal to the best practice in modern structural shops and foundries.  Form iron to shape and size with sharp lines and angles.  Do shearing and punching so that clean true lines and surfaces are produced.  Make castings sound and free from warp, cold shuts, and blow holes that may impair their strength or appearance.  Give exposed surfaces a smooth finish with sharp well‑ defined lines and arises.  Provide necessary rabbets, lugs, and brackets wherever necessary.


3.6.2  Field Painting:  After installation, clean cast‑iron frames, covers, gratings, and steps not buried in masonry or concrete to bare metal of mortar, rust, grease, dirt, and other deleterious materials and give a coat of bituminous paint.  Do not paint surfaces subject to abrasion.


3.7  SEWAGE ABSORPTION TRENCH CONSTRUCTION:  Grade pipe lines uniformly downward to the outlet.  Lay perforated pipe with the perforations downward.  Lay drain tile with 6 mm open joints.  Cover open joints of drain tile with the cover material previously specified so that it extends not less than 100 degrees on each side of the vertical center line of the tile.  Wire covering in place.


3.8  FIELD TESTS AND INSPECTIONS:


3.8.1  General:  The Contractor shall perform all field tests and provide all labor, equipment, and incidentals required for testing,except that water and electric power needed for field tests will be furnished as set forth in Division 1.  The Contractor shall be able to produce evidence, when required, that any item of work has been constructed properly in accordance with the drawings and specifications.


3.8.2  Test Procedure:


3.8.2.1  Non‑Pressure 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 light through the pipeline when viewed from the adjoining end of line.  When pressure piping is used in a non‑pressure line for non‑pressure use, test this piping as specified for non‑pressure pipe.



a.  Leakage Tests:  Test lines for leakage by wither infiltration tests or exfiltration tests, as specified in this paragraph.  Prior to testing for leakage, backfill trench up to at least lower half of pipe.  When necessary to prevent pipeline movement during testing, place additional backfill around pipe sufficient to prevent movement, but leaving joints uncovered to permit inspection.  When the water table is 60 cm or more above top of pipe at upper end of pipeline section to be tested, measure infiltration using a suitable weir or other acceptable device.  When the water table is less than 60 cm above top of pipe at upper end of pipeline section to be tested, make exfiltration test by filling the line to be tested with water so that the head will be at least 1.2 m above top of pipe at upper end of pipeline section being tested.  Allow filled pipeline to stand until the pipe has reached its maximum absorption, but not less than 4 hours.  After absorption, re‑establish the head and measure amount of water needed to maintain this water level during a two‑hour test period.  Amount of leakage, as measured by either infiltration or exfiltration test shall not exceed one liter per cm of diameter per hour per 100 m of pipeline.  When leakage exceeds the amount specified, make satisfactory correction and retest pipeline section in the same manner as previously specified.  Correct all visible leaks regardless of leakage test results.


3.8.2.2  Water Flow Test of Treatment Tanks:  Conduct Water flow test in accordance with the tank manufacturer's instructions.


3.8.3  Field Tests for Concrete:


3.8.3.1  Field Tests for Concrete, General:  All sampling and testing of concrete will be conducted by the contractor in the presence of the Contracting Officer.


3.8.3.2  Sampling:  Collect samples of wet concrete 3 times during each working day at the job site.  Mold 3 cylinders from each sample.  Make test specimens in accordance with JIS A 1132.  Tag each sample for identification.  Record following information on tag:




Contact No.                                       



Sample No.                                        



Date of Sample                                    



Sampler                                           



Source                                            



Intended Use                                      



For Testing                                       

3.8.3.3  Testing:



a.  Testing for Concrete Slump:  Determine concrete slump in accordance with JIS A 1101.  Take samples for slump determination from the concrete during placing.  Make tests at the beginning of a concrete placement operation, at subsequent intervals to ensure that slump requirements are met, and whenever test cylinders are made.



b.  Compressive Tests:  Test for compressive strength in accordance with JIS A 1108.  Make tests at 7 and 28 days from time of molding.  Each test result is to be the average of the strengths of the three test specimens of a set, except that if one specimen in a set of three shows evidence, other than low strength, of improper sampling, molding, handling, or curing, the remaining two specimens are to be considered the test result.



c.  Contractor Responsibility for Corrections and Adjustments:  If test results of any concrete to be used in the project show that the concrete strength is below the specified limits and does not meet other requirements of this specification, the Contractor shall make all necessary adjustments.  Replace or otherwise correct concrete which, at the end of 28 days, does not meet the specified strength.  Corrective methods will be subject to approval.


*** END OF SECTION ***
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