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SECTION 02630


STORM DRAINAGE

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  American Concrete Institute (ACI) Publications:



305R‑77

Hot Weather Concreting



306R‑78

Cold Weather Concreting



315‑80

Details and Detailing of Concrete Reinforcement



347‑78

Recommended Practice for Concrete Formwork


1.1.2  American Concrete Pipe Association (ACPA) Publications:



(1980)

Concrete Pipe Handbook



(1978)

Concrete Pipe Installation Manual


1.1.3  American Railway Engineering Association (AREA) Publication:



Manual for Railway Engineering
Chapter 1, Part 5, Pipelines 



 (Fixed Properties) 


(1972)


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



C 12‑81

Installing Vitrified Clay Pipe Lines


1.1.5  Japanese Industrial Standards (JIS):



A 5302-94

Concrete Pipes and Reinforced Concrete Pipes 



A 5303-93

Reinforced Spun Concrete Pipes 



A 5317-96

Reinforced Concrete Manhole Blocks for Sewerage Works 



A 5330-90

Concrete Pipes with Socket 



A 5406-94

Concrete Blocks for Buildings 



G 3101-95 
Rolled Steel for General Structure 



G 5525-75

Cast-Iron Soil Pipes and Fittings 



H 8641-82 
Zinc Hot Dip Galvanizings 



K 5627-95 
Zinc Chromate Anticorrosive Paint 



K 5633-95 
Etching Primer 



K 6353-95 
Rubber Goods for Water Works 



K 6739-77

Unplasticized Polyvinyl Chloride Pipe Fittings for Drain



K 6741-84

Unplasticized Polyvinyl Chloride (PVC) Pipes



R 1201-91 
Clay Pipes 



R 5210-92 
Portland Cement 


1.1.5  Japanese Architectural Standard Specification



JASS 5-86

Reinforced Concrete Work


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



HASS 209‑72
Manhole Cover


1.2  GENERAL REQUIREMENTS:  Section 15050 "Basic Mechanical Materials and Methods" applies to this section with additions and modifications specified herein.

  1.3   SUBMITTALS:    Submit the following.

  1.3.1   SD-02, Manufacturer's Catalog Data:


      a.  Cast-iron soil piping including fittings and jointing materials

      b.  Clay piping including fittings and jointing materials

      c.  Concrete piping including fittings and jointing materials

      d.  Corrugated aluminum piping including fittings and jointing materials

      e.  Corrugated steel piping including fittings and jointing materials

      f.  Composite plastic piping including fittings and jointing materials

      g.  Polyvinyl chloride (PVC) plastic piping including fittings and jointing materials

      h.  Corrugated plastic piping including fittings and jointing materials

      i.  Subsurface drainage piping including fittings and jointing materials

  1.3.2   SD-04, Drawings

      a.  Precast concrete structures

      b.  Metal items

  1.3.3   SD-13, Certificates

      a.  Pipeline and fittings, including factory-applied linings and joint materials

      b.  Cast-iron frames, covers, and gratings

      c.  Precast concrete structures:  Submit certificates attesting that tests set forth in each applicable referenced publication have been performed, whether specified in that publication to be mandatory or otherwise and that production control tests have been performed at the frequency or intervals specified in the publication.  Other tests shall have been performed within 3 years of the date of submittal of certificates on the same type, class, grade, and size of material as is being provided for the project.

  1.3.4   SD-14, Samples

      a.  Pipeline materials provided for the project.


1.4  DELIVERY, STORAGE, AND HANDLING OF MATERIALS:


1.4.1  Delivery and Storage:


1.4.1.1  Piping:  Inspect materials delivered to site for damage; store with minimum of handling.  Store materials on site in enclosures or under protective coverings.  Store [plastic piping and] rubber gaskets under cover out of direct sunlight.  Do not store materials directly on the ground.  Keep inside of pipes and fittings free of dirt and debris.


1.4.1.2  Cement and Lime:  Store cement and lime immediately upon receipt at site of work.  Cement in ripped bags at time of delivery shall be rejected.  Store bagged cement and lime in a suitable waterproof structure which has been made as air‑tight as practicable,

and which has 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 weatherproof and air‑tight bins.  Use cement in the chronological order in which it is delivered to the job site.  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.


1.4.1.3  Brick, Concrete Masonry Units, and 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.


1.4.1.4  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.


1.4.1.5  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.  Store masonry mortar aggregates separately from concrete aggregates.  Build stockpiles of coarse aggregate in horizontal layers not exceeding 1.2 m in depth to minimize segregation.  Should coarse aggregate become segregated, remix to conform to the grading requirements given under "Concrete Work."]


1.4.1.6  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.


1.4.1.7  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.


1.4.2  Handling:  Handle pipe, fittings, and other accessories in such manner as to ensure delivery to the trench in sound undamaged condition.  [Take special care not to injure [coating] [and] [paving] on pipe and fittings; if damaged, make satisfactory repairs.]  Carry pipe to trench; do not drag it.  When rubber gaskets [and plastic piping] are not to be installed immediately, do not leave them exposed to sunlight, but store under cover out of direct sunlight.

PART 2 ‑ PRODUCTS


2.1  PIPING:


2.1.1  Cast‑Iron Soil Piping:


2.1.1.1  Pipe and Fitting:  JIS G 5525.


2.1.1.2  Jointing Material:  Gaskets shall be compression‑type rubber gaskets conforming to JIS K 6353.


2.1.2  Clay Piping:


2.1.2.1  Pipe and Fitting:  JIS R 1201.


2.1.2.2  Jointing Material:  Shall conform to ASTM C 425.


2.1.3  Concrete Piping:


2.1.3.1  Pipe and Fitting:  JIS A 5302, nonreinforced [JIS A 5302, reinforced]. [JIS A 5303 reinforced spun.]  Circular pipe with elliptical reinforcement shall have a readily visible line at 30 cm long painted or otherwise applied on the inside and outside of the pipe at each end so that when the pipe is laid in the proper position, the line will be at the center of the top of the pipe.  Fittings and specials shall conform to the applicable requirements specified for the pipe and shall be of the same strength as the pipe.


2.1.3.2  Gaskets:  Gaskets shall be suitable for use with sewage.


2.1.4  Polyvinyl Chloride (PVC) Plastic Piping:


2.1.4.1  Pipe:  JIS K 6741, type VP [VU].


2.1.4.2  Fitting: JIS K 6739.


2.1.4.3  Jointing Material:  Shall conform to the PVC pipe manufacturer's instruction manual.


2.2  MASONRY MATERIALS:  Shall conform to the following specifi‑ cations and other requirements specified hereunder.


2.2.1  Hollow Brick:  JIS A 5406.


2.2.2  Portland Cement:  JIS R 5210, class 1.


2.2.3  Fire Aggregate:  JASS 5, table No. 5.3.1 and 5.3.2, class 1.


2.2.4  Coarse Aggregate:  JIS A 5005, size No. 2505 for concrete work.


2.2.5  Water:  JASS 5.3.4.c


2.2.6  Concrete Materials:  Shall be as specified in Section "Cast‑in‑Place Concrete."


2.2.7  Precast Concrete Manhole Sections:  JIS A 5317.


2.3  METAL ITEMS:


2.3.1  Frames, Covers, and Gratings:  Frames, covers, and gratings [, except as otherwise [indicated] [or] [specified in this paragraph],] shall conform to HASS 209, class T‑20, and shall be of cast iron, JIS A 5506, FC‑C; figure numbers shall be [as shown on the sketch]es] accompanying this section] [as indicated].  [Frames, covers, and gratings for airfield use shall be fabricated of standard commercial grade steel and shall be welded by qualified welders in accordance with standard commercial practice.  Steel covers shall be of rolled steel floor plate having an approved anti‑slip surface.  Steel gratings shall conform to HASS 209, class T‑20, and be of welded construction.]  Materials shall conform to JIS G 3101, type SS 41, galvanized.


2.3.2  Manhole Steps:  Welded construction.  Material shall conform to JIS G 3101, type SS 41, galvanized.  Steps are not required in manholes [, curb inlets,] or catch basins less than 1.2 m deep.

PART 3 ‑ EXECUTION


3.1  INSTALLATION OF PIPELINES AND APPURTENANT CONSTRUCTION:


3.1.1  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.


3.1.1.1  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].


3.1.1.2  Earthwork:  Do earthwork in accordance with Section "Earthwork for Utilities."


3.1.1.3  Pipe Laying and Jointing:  Inspect each pipe and fitting before and after installation; remove those found defective from site and replace with new.  Provide proper facilities for lowering sections of pipe into trenches.  Lay pipe with the bell [or groove] ends in the upgrade direction.  Adjust spigots in bells [and tongues in grooves] to produce a uniform space.  Blocking or wedging between bells and spigots [or tongues and grooves] 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 work day, close open ends of pipe temporarily with wood blocks or bulkheads.  Provide batterboards not more than 25 feet apart in trenches for checking and ensuring that pipe invert elevations are as indicated.  Laser beam method may be used in lieu of batterboards for the same purpose.


3.1.1.4  Connections to Existing Lines:  Notify Contracting Officer in writing at least 10 days prior to date that connections are to be made.  Obtain approval of the Contracting Officer before interrupting service.  Conduct work so that there is minimum interruption of service on existing line.


3.1.2  Special Requirements:


3.1.2.1  Installation of Cast‑Iron Soil Piping:  Install pipe and fittings in accordance with paragraph entitled "General Requirements for Installation of Pipelines" of this section and with the recommendations of the pipe manufacturer.  Make joints with the rubber gaskets specified for joints with this piping; assemble joints in accordance with the recommendations of the pipe manufacturer.


3.1.2.2  Installation of Clay Piping:  Install Pipe and fittings in accordance with paragraph entitled "General Requirements for Installation of Pipelines" of this section and with the requirements of ASTM C 12 for pipe laying.  Make joints with a compression joint material specified for joints with this piping and assemble in accordance with the recommendations of the manufacturer of the pipe.


3.1.2.3  Installation of Concrete Piping:  Install pipe and fittings in accordance with paragraph entitled "General Requirements for Installation of Pipelines" of this section and with the provisions for rubber gasket jointing and jointing procedures of the concrete pipe manufacturer's installation manual.  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.


3.1.2.4  Installation of [Corrugated Aluminum] [and] [Corrugated Steel] Piping:  Install pipe and fittings in accordance with the general requirements for installation of pipelines and with the recommendations of the Department of Transportation, Bureau of Public Roads publication, "Corrugated Metal Pipe," except as otherwise specified in the other subparagraphs hereunder.



a.
Pipe Laying:  Handle pipe carefully so as not to damage bituminous [coating] [and] [paving].  If damage occurs, give damaged areas of pipe and couplings an application of bituminous material equal to that specified for the pipe [; remove and replace pipe on which coating has been damaged to such extent that satisfactory repairs cannot be made, as determined by the Contracting Officer].  [Install paved invert corrugated metal pipe with the paved area centered at the bottom.]



b.
Jointing:  Make [standard coupling band] [watertight] joints using the coupling bands previously specified for this purpose.  In making pipe joints, keep space between pipe and coupling free from dirt and grit so that corrugations will fit snugly.  While tightening the coupling band, tap it with a soft‑head mallet of wood, rubber, or plastic to take up slack and ensure a tight joint.  [Assemble standard coupling band joints in accordance with the recommendations of the pipe manufacturer.  [Fill the annular space between abutting sections of [      ‑inch size] paved invert pipe with bituminous material after jointing.]]  [Make watertight joints in the following manner:  Place cylindrical gasket over one end of the pipe section in place for half the width of the gasket; double over the other half the gasket back onto the half of the gasket already in place on the pipe end.  When the adjoining pipe section is in place, roll the doubled‑over half of the gasket over onto the end of this adjoining pipe section.  Correct any unevenness in overlap so that gasket covers ends of pipe sections evenly.  Use lubricants with gasket as recommended by manufacturer.  Center coupling band in position over the joint and draw tight by means of the four 12‑mm diameter steel rod hoops and silo lugs until the ends of the coupling band lap 75 mm under the lugs.  With hugger‑type coupling bands,make joints using 0‑ring gaskets; assemble in accordance with the recommendations of the pipe manufacturer.]


3.1.2.5  Installation of PVC Plastic Piping:  Install pipe and fittings in accordance with the "General Requirements for Installation of Pipelines" and the pipe manufacturer's installation manual.


3.1.2.6  Installation of Subsurface Drainage Piping:  Laying and jointing shall be in accordance with paragraph entitled "General Requirements for Installation of Piping" of this section, except as specified hereinafter, and with the additional requirements specified hereinafter.



a.
Laying and Jointing:  The laying of pipe and tile shall proceed upgrade from the lower end of the line, and shall have a uniform pitch to the outlets.  Lay drain tile with 3.2 to 6.4 mm (1/8‑ to 1/4‑inch) open joints.  Joints between the tile shall be covered with one thickness of the jointing material specified; material shall overlap the joint not less than 10 cm (4 inches) on each side and shall cover the tile for not less than the upper half or more than the upper two‑thirds of the circumference of the tile.  [[Lay perforated clay pipe] [and] [perforated concrete pipe] without filling the pipe joints, but with positive provision for centering each section of pipe in the bell [or groovel of the placed section.]  [[Perforated corrugated aluminum pipe] [and] [perforated corrugated steel pipe] shall have joints made with standard coupling bands in a manner approved by the Contracting Officer.]  [Perforated asbestos‑cement pipe shall have joints made with sleeves which will hold pipe firmly in place without the use of sealing compounds or gaskets.]  Provide vertical pipe at the high points in each drain run, for testing purposes.  Connect the vertical pipe sections into the drains by means of tees, and extend to the height indicated.  Fit the upper hub ends with screwed plugs.  Make joints in cast‑iron sections with fiber gaskets and 1‑to‑2 portland cement mortar.


3.1.3  Concrete Work:  Cast‑in‑place concrete is included in Section "Cast‑in‑Place Concrete."


3.1.4  Manhole [, Curb Inlet,] and Catch Basin 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 smooth‑surfaced semi‑circular bottom conforming to the inside contour of the adjacent sewer sections.  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, either pour bottom slabs and walls integrally or key and bond walls to bottom slab.  For precast concrete construction, make joints between sections with the gaskets specified for this purpose; install in the manner specified for installing joints in concrete piping.  Give a smooth finish to inside joints of masonry and precast concrete manholes [, curb inlets,] and catch basins.  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."


3.1.5  Metal Work:


3.1.5.1  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 [and steel] 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 arrises.  Provide rabbets, lugs, and brackets wherever necessary for fitting and support.  [Apply zinc coating to steel gratings after fabrication in accordance with JIS H 8641.  Clean surfaces of steel frames and covers to bare metal by a suitable blasting process.  Where surfaces cannot be cleaned satisfactorily by blasting, clean to bare metal by wire brushing or other mechanical means.  For surfaces contaminated with rust, dirt, oil, grease, or other contaminants, wash with solvents until thoroughly clean.  Immediately after cleaning, coat surfaces with a coat of pretreatment coating, JIS K 5633, applied to a dry film thickness of 7.6 to 127 microns.  As soon as practicable after the pretreatment coating has dried, prime treated surfaces with a coat of zinc chromate primer, JIS K 5627, applied to a minimum dry film thickness of 25 microns.  If primed surfaces are damaged before removal from the shop, retouch with primer.]


3.1.5.2  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.]  [After installation, clean steel covers and steel or concrete frames not buried in masonry or concrete to bare metal of mortar, dirt, grease, and other deleterious materials.  Then give a coat of primer, JIS K 5627, applied to a minimum dry film thickness of 25 microns; and give one coat of enamel, Fed. Spec. TT‑E‑489, applied to a minimum dry film thickness of 1.5 mils, color optional.]  Do not paint surfaces subject to abrasion.


3.2  FIELD TESTS AND INSPECTIONS:


3.2.1  Field Tests and Inspections, General:  The Contracting Officer will conduct field inspections and witness all field tests specified in this section.  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].  Be able to produce evidence, when required, that any item of work has been constructed properly in accordance with the drawings and specifications.


3.2.2  Pipeline Testing:  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.


3.2.2.1  Leakage Tests:  Test lines for leakage by either infiltration tests or exfiltration tests.  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 2‑hour test period.  Amount of leakage, as measured by either infiltration or exfiltration test shall not exceed 470 liter per cm of diameter per day per km 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.


3.2.2.2  Deflection Testing:  Make a deflection test on entire length of installed plastic pipeline on completion of all work adjacent to and over the pipeline, including leakage tests, backfilling, placement of fill, grading, paving, concreting, and any other superimosed loads.  Deflection of pipe in the installed pipeline under all external loads shall not exceed 4.5 percent of the normal inside diameter of pipe.  Determine whether the allowable deflection has been exceeded by use of a pull‑through device, or a deflection measuring device.



a.
Pull‑Through Device:  This device shall be a spherical, spheroidal, or elliptical ball, a cylinder, or circular sections fused to a common shaft.  Circular sections shall be so spaced on the shaft that distance from external faces of front and back sections will equal or exceed diameter of the circular section.  Pull‑through device may also be of a design promulgated by the Uni‑Bell Plastic Pipe Association, provided that the device meets the applicable requirements specified in this paragraph, including those for diameter of the device.  Ball, cylinder, or circular sections shall conform to the following:




(1)
A diameter, or minor diameter as applicable, of 95 percent of the average inside diameter of the pipe; tolerance of plus 0.5 percent will be permitted.




(2)
A homogeneous material throughout, with a density greater than 1.0 as related to water at 39.2 degrees F, and a surface Brinell hardness of not less than 150.




(3)
Center bored and through bolted with a 1/4‑inch minimum diameter steel shaft having a yield strength of not less than 70,000 pounds per square inch, with eyes or loops at each end for attaching pulling cables.




(4)
Each eye or loop shall be suitably backed with a flange or heavy washer such that a pull exerted on opposite end of shaft will produce compression throughout remote end.



b.
Deflection Measuring Device:  Sensitive to 1.0 percent of the diameter of the pipe being tested and accurate to 1.0 percent of the indicated dimension.  Deflection measuring device shall be approved by the Contracting Officer prior to use.



c.
Pull‑Through Device:  Pass the pull‑through device through each run of pipe, either by pulling it through or flushing it through with water.  If the device fails to pass freely through a pipe run, replace pipe which has the excessive deflection and completely retest in same manner and under same conditions as specified.



d.
Deflection Measuring Device Procedure:  Measure deflections through each run of installed pipe.  If deflection readings in excess of 4.5 percent of average inside diameter of pipe are obtained, retest pipe by a run from the opposite direction.  If retest continues to show a deflection in excess of 4.5 percent of average inside diameter of pipe, remove pipe which has excessive deflection, replace with new pipe, and completely retest in same manner and under same conditions.



e.
Warranty Period Test:  Pipe found to have a deflection of greater than 5 percent of average inside diameter when deflection test is performed just prior to end of one‑year warranty period shall be replaced with new pipe and tested as specified for leakage and deflection.


3.2.3  Field Tests for Concrete:  Field testing requirements are covered in Section, "Cast‑in‑Place Concrete."


*** END OF SECTION ***
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