SECTION 02720  CULVERTS AND STORM SEWERS

PART 1 - GENERAL

A.
General

This section includes material, testing and installation of round and elliptical concrete pipe, corrugated steel or aluminum pipe and pipe arch, fittings and other appur​tenances.

B.
Submittals
Where using this section with Divisions 0 and 1 replace "Owner's Instructions" with "the General Conditions and Section 01300".


Submit shop drawings in accordance with the General Conditions showing the materials to be used and manufacturer's certificates (for pipe, curing compound, gaskets, bitumi​nous coating, fasteners) showing compliance with the specifications.

PART 2 - PRODUCTS

A.
Round Concrete Pipe
Specifies class III pipe unless otherwise shown.

1.
Round Concrete Pipe shall meet the design requirements of Class III (of ASTM C 76) unless otherwise designated.  

a.
For all classes, use any of the alternate wall desig​nations shown and the provisions for Alternate Design, as specified in Section 10 of ASTM C76, shall apply.

b.
The process of manufacture and the details of the pipe design, including strength of the concrete may be inspected or checked by the Owner.

c.
Pipe up to and including 18 inches in diameter, which is used as side drain culvert, will not be required to be reinforced and will be reviewed on the basis of the strength tests.  Properly mark such pipe. 

d.
Furnish pipe without lifting holes.

2.
The following provisions of ASTM C 76 shall be revised as shown:

a.
The text of Section 7 is deleted and the following is substituted therefor:  Aggregates for concrete shall conform to the following requirements:

1)
Coarse Aggregate

a)
Coarse Aggregate shall consist of gravel, rock or slag and contain less than 1% by weight asbestos.  All coarse aggregate shall be washed and shall be free from disinte​grated pieces, clay lumps, soft and friable particles, salt, alkali, organic matter and adherent coatings.  The weight of deleterious substances shall not exceed the following percentages:

Coal and lignite . . . . . . . . . . .   1.00

Clay lumps . . . . . . . . . . . . . .   2.00

Soft and friable particles . . . . . .  10.00

Cinders and clinkers . . . . . . . . .   0.50

Free Shell . . . . . . . . . . . . . .   1.00

Organic matter (wet) . . . . . . . . .   0.03

Material passing the No. 200 Sieve . .   1.75

Chert  . . . . . . . . . . . . . . . .   3.00

In addition, the sum of the percentages of all substances listed above shall not exceed ten.

b)
Coarse aggregate shall have a maximum loss of 45 percent when subjected to the Los Angeles Abrasion Test, a maximum loss of 12 percent when subjected to the Soundness (Sodium Sulfate) Test and contain a maximum of 10 percent flat or elongated pieces.

c)
Natural Stones:  Coarse aggregate may be pro​cessed from gravels, granites, limestones, dolomites, sandstones, or other naturally occurring hard, sound, durable materials meeting the requirements of this paragraph.

1)
Gravel shall be composed of naturally occurring quartz.  The loss when the material is subjected to the Los Angeles Abrasion Test (AASHTO T96) shall be no more than 50 percent.  The dry-rodded weight per cubic foot of the gravel, tested according to AASHTO T19, shall be not less than 95 pounds.  Crushed gravel shall consist of 85 percent, by weight, of the material retained on the No. 4 sieve, having three crushed faces.

2)
Granites:  Coarse aggregate produced from the crushing of granites shall be sound and durable.  

3)
Limestones, Dolomites and Sandstone:  Coarse aggregates may be produced from limestone, dolomites, sandstones, and other naturally occurring hard, durable materials meeting the requirements of this paragraph.

d)
Slag shall be clean, tough and durable.  It may be either air-cooled blast-furnace slag or phosphate slag.  It shall be reasonably uniform in density and quality, and free from deleterious substances.  It shall contain not more than 1.5 percent of sulphur.  The dry-rodded weight shall be not less than 70 pounds per cubic foot.  The loss, when the slag is subjected to the Los Angeles Abrasion Test, shall not exceed 45 percent.  It shall contain not more than ten percent glassy particles.

e)
Unless written permission from the Owner is obtained, coarse aggregates of different types shall not be mixed.

f)
Grading shall be in accordance with FDOT Spec Section 901-1.4 Table 1.

g)
Lightweight expanded aggregate shall be clean and durable material produced by firing shale, clay, or slate in a rotary kiln.  It shall be reasonably uniform in quality and density and free from deleterious substances, except that the term cinders and clinkers shall only apply to those particles clearly foreign to the expanded aggregate in question and the maximum percentage of material pass​ing the No. 200 sieve shall be 3.00.  The dry-loose unit weight of the material, deter​mined in accordance with AASHTO T19, shall not be less than 35 or more than 55 pounds per cubic foot.  The burning process shall be carefully controlled.  As an indication of the control of burning, the producer shall obtain and test samples of material at fre​quent intervals.  Control shall be considered adequate if the dry-loose unit weight of such samples does not differ by more than +6 per​cent from the average weight established from the producer's quality control testing records.  When subjected to the Los Angeles Abrasion Test, the loss shall not exceed 35%.

2)
Fine Aggregate

a)
Fine aggregate shall consist of natural sil​ica sand, screenings, or a combination thereof, composed of clean, tough, angular grains, free from clay, soft or flaky parti​cles, salt, alkali, organic matter, loam and other foreign matter.  As delivered to the mixer it shall be free from clayey lumps of loosely bonded aggregations and the individ​ual particles shall be free from adhering dust.  Stone or slag screenings shall be pro​duced from material complying with the abra​sion requirements specified for coarse aggre​gate.  The weight of deleterious substances (shale, coal and lignite, cinders and clink​ers, phosphate, clay lumps) shall not exceed 1.0, 1.0, 0.5, 1.0 and 1.0 percent respec​tively.

b)
Any screenings used in the combination of aggregate shall contain not more than 15 percent material passing the No. 200 sieve and, if necessary to meet this requirement, they shall be washed.

c)
Any natural sand portion of the fine aggre​gate other than screenings shall be siliceous and shall contain not more than ten percent material passing the No. 200 sieve.

d)
Silica sand, when tested by means of labora​tory sieves, shall meet the following requirements:

Passing                               Percent

 Sieve                              by Weight
No.   4 . . . . . . . . . . . . . .  95-100

No.   8 . . . . . . . . . . . . . .  85-100

No.  16 . . . . . . . . . . . . . .  65- 97

No.  30 . . . . . . . . . . . . . .  25- 70

No.  50 . . . . . . . . . . . . . .   5- 35

No. 100 . . . . . . . . . . . . . .   0-  7

No. 200 . . . . . . . . . . . . . .  Max. 4

e)
Screenings:  Screenings shall be composed of hard, durable particles, either naturally occurring, such as gravel screenings, or resulting from the crushing or processing of the parent rock, to include natural rock, slags, expanded clays or shales (lightweight aggregates), or other approved inert materi​als with similar characteristics.

Aggregates classified as screenings shall conform to the following gradation require​ments:

Sieve Size                  Passing Percent
    3/8"                           100

   No. 4                         85 to 100

  No. 200                       Maximum 15

b.
Paragraph (d) of Section 16 (for curing by membrane compound) shall not apply.  For membrane curing the compound used shall meet the requirements set forth in this section.  The coating  shall be applied imme​diately after the pipe has been removed from the mold and shall be applied by spraying in a single-coat, continuous operation at a uniform coverage of at least one gallon to each 200 square feet of pipe surface.  Any cracks, checks, or other defects in the coating shall be recoated within 30 minutes.  The coating shall remain undisturbed for a period of 72 hours.

c.
Paragraph (c) of Section 19 is deleted.

d.
The provisions of Section 22, pertaining to facili​ties for testing pipe, shall be superseded by the following:

Each manufacturer of the pipe shall provide a suit​able apparatus for testing his products.  Upon the request of the Owner and under his supervision the manufacturer shall perform such tests and in such manner as the Owner may deem necessary in order to establish the quality of the product as required by these specifications.  No payment or allowance will be made to the manufacturer for such equipment, for expenses in testing, or for the pipe broken.  The manufacturer shall furnish facilities for inspection during the manufacture.

e.
Paragraph (d) of Section 23 shall be revised as follows:  "Variations in laying lengths of two oppo​site sides of pipe shall not be more than 1/8 inch (3.2 mm) per foot of diameter, with a maximum of 1/2 inch (1.27 cm) in any length of pipe, except where beveled-end pipe for laying on curves is specified by the purchaser."

f.
In Section 25, the line headed "(a)" shall be revised to read "(a) The pipe class, and type of wall."

g.
The provisions of Article 28 of ASTM C 76 (for repairs) shall not apply.

3.
The following are special requirements for pipe joints when round rubber gaskets are used.

a.
When round rubber gaskets are to be installed in the pipe joint the gasket shall be the sole element relied on to maintain a tight joint.

b.
The joint shall be of the bell-and-spigot type or the double spigot and sleeve type.  The joint shall be so proportioned that the spigot, or spigots, shall read​ily enter the bell or sleeve of the pipe.

c.
The joint ring forms for forming the joint surface shall be of heavy steel, cast iron, or aluminum, and shall be accurately machined to the dimensions of the joint.  They shall be a true circular form within a tolerance of 1/32 of an inch.  Dimensional checks of joint ring form shall indicate for each size pipe a length of spigot, or tongue, not more than 1/8 inch shorter than the bell, or groove, depth.  The pipe shall be so manufactured that joint surfaces are con​centric with the inside of the pipe within a toler​ance of 3/32 inch.  The shape and dimensions of the joint shall be such as to provide compliance with the following requirements:

1)
The joint shall be so dimensioned that when the gasket to be used is placed on the spigot it will not be stretched more than 20 percent of its original length.

2)
The space provided for the gasket shall be a groove in the spigot end of the pipe and such space, when the joint is made, shall not be more than 110 percent of the volume of the gasket.

3)
The joint shall be so designed that when the outer surface of the spigot and the inner surface of the bell come into contact at some point on the periphery, the diametric deformation in the gasket at the point of contact shall not be greater than 50 percent of the normal gasket diameter, and the diametric deformation in the gasket at a point opposite the contact point shall not be less than 20 percent of the normal gasket diameter.

4)
When the pipes are joined there shall be parallel surfaces on both the bell and the spigot, extend​ing from the edge of the gasket toward the bell face for a distance of not less than 3/4 inch.  These parallel surfaces shall in no case be far​ther apart than 1/8 inch when the spigot is cen​tered in the bell.  The tapers on these surfaces shall not exceed three degrees.

5)
The inside surface of the bell at the end of the bell shall be flared to facilitate joining the pipe sections without damaging or displacing the gasket.

d.
The entire surfaces of near-contact of the jointed pipes shall be free from air holes, chipped or spalled concrete laitance, and other such defects.

e.
Pipes showing minor manufacturing imperfections or handling injuries to the bell or spigot may be acceptable if such defects can be, and are, accept​ably repaired as prescribed below.

f.
Individual air holes (trapped air), or spalled areas with a length of up to one-half the pipe radius, or 12 inches whichever is smaller, may be repaired by careful use of a hand-placed, stiff, pre-shrunk, one-to-one mortar of cement and fine sand, and with no additional preparation other than a thorough washing with water of the defect.  Curing shall be done either by moisture curing under wet burlap or by application of an approved membrane curing compound.  Such repaired pipe which is sound, properly finished and cured, and which otherwise conforms to specifica​tion requirements will be considered acceptable.

4.
Membrance curing compound shall conform to the require​ments of AASHTO M 148 (Type 1 for clear compound and Type 2 for white-pigmented compound), and the following addi​tional requirements.

a.
The membrance curing compound shall be of a consis​tency suitable for spraying at temperatures prevalent at the time of construction operations, and which forms a continuous, uniform film.  It shall be free from precipitated matter caused by conditions of storage or temperature.  The compound shall be rela​tively nontoxic.

b.
The curing compound shall be delivered to the job in the manufacturer's original container, labeled with the manufacturer's name, plant location, grade desig​nation of compound, lot number and quantity, and no material will be acceptable unless all such require​ments are complied with.

B.
Elliptical Concrete Pipe
1.
Elliptical concrete pipe shall conform with the require​ments of ASTM C 507, except that the exceptions and modi​fications to ASTM C 76, as specified for round concrete pipe, shall apply also to elliptical pipe.  Standard elliptical pipe shall meet the requirements of Table I for Class HE-III and special elliptical pipe shall meet the requirements of Table I for Class HE-IV.

2.
Furnish pipe without lifting holes.

3. Use preformed flexible joint sealer conforming to Federal Specification SS-5-00210 (GSA-FSS).

C.
HDPE Storm Culverts

Need Specification Here.
D.
Pipe Gaskets
1.
Except where O-ring type gaskets are specified for spe​cial cases and for special type pipe, round rubber gas​kets for use in concrete pipe joints shall meet the requirements of Article 5.9 of ASTM C 361, with the addi​tional requirements that the gasket used shall be of such cross sectional area and perimeter as to properly fit the space provided in the pipe joint in which it is to be used.

2.
Prior to use, the gasket shall be stored, in as cool a place as practicable.

3.
For sealing elliptical concrete pipe joints, cold adhe​sive preformed plastic gaskets may be used.

a.
Cold adhesive preformed plastic gaskets shall be of a material, shape and size so as to effect a permanent water tight seal in joints of elliptical concrete pipe.  A minimum of two pieces of gasket material shall be used in each joint.

b.
The gasket material shall be protected by a two-piece removable wrapper.  To facilitate application, the two-piece wrapper shall be so designed that one-half may be removed longitudinally without disturbing the other half.

c.
The size of the gasket shall be in accordance with the manufacturer's recommendation for the particular joint in which it is to be used.  However, the mini​mum size for each of the gaskets used in a joint shall be in accordance with the following:



Nominal
Minimum


Pipe Size
Gasket Size
Cross Section


(Inches)
(Inches)
(Sq. Inches)

Up to 19 x 30
1 1/2
1.75

19 x 30 to 53 x 83
1 3/4
2.50

Over 53 x 83
  2
3.25

The above minimum size requirements are based on a joint designed with a maximum taper of 10 degrees and an in-place annular space of approximately 1/4 inch.

4.
The gasket sealing the joints shall be produced from blends of refined hydrocarbon resins and plasticizing compounds reinforced with inert mineral filler.  The material shall contain no solvents and shall not produce irritating fumes or obnoxious odors.  The gasket shall not depend on oxidizing, evaporation or chemical action for its adhesive or cohesive strength.

5.
The chemical composition of the gasket material shall meet the following requirements:



Min.
Max.
Bitumen (petroleum plastic content

  (% by weight)
50
70

Ash-Inert Mineral Matter (% by weight)
30
50

Volatile Matter (@ 325°F) 

  (% by weight)
2.0 Max.

6.
The gasket joint sealing compound when immersed for 30 days at ambient room temperature separately in 5% solu​tion of caustic potash, a mixture of 5% hydrochloric acid, a 5% solution of sulfuric acid, and a saturated hydrogen sulfide solution shall show no visible deterio​ration.

7.
The physical properties of the gasket joint sealing com​pound as shipped shall meet the following requirements:


Min.
Max.
Specific Gravity @ 77°F
1.20
1.35

Ductility @ 77°F (cm)
5.0

Softening Point @ 77°F
320°F Min.

Penetration

  77°F (150 gms) 5 sec.
50
120

The manufacturer of the gasket material shall furnish the Owner certified test results covering the shipment of material to the project.

E.
Inspection Independent of Tests
1.
The following imperfections in a pipe or special fitting will be considered injurious and cause for rejection without consideration of the test results hereinabove specified:

a.
Cracked Pipe:  A single crack in the barrel of the pipe, extending through the entire thickness, regard​less of the length of such crack; a single crack which extends through one-fifth of the barrel thick​ness and is over 3 inches long; any surface fire crack which is more than 1/32-inch wide at its widest point.

b.
Surface Imperfections:  Surface imperfections such as lumps, blisters, pits, or flakes on the interior sur​face of a the pipe or fitting.

c.
Socket-Out-of-Round:  When the bore or socket of the pipe varies from a true circle more then 3 percent of its nominal diameter.

d.
Broken Pipe:  A joint of pipe with a piece broken from either the socket or spigot end.

e.
Foreign Matter Fused to the Pipe:  Pipe joints that have tramp clays, grog, or other foreign matter fused permanently to the exterior surface of the pipe or fitting.

PART 3 - EXECUTION

A.
Laying Storm Sewers
1.
Keep trenches free of water during the laying operation.  Lay all pipe without break, upgrade from structure to structure, with the bell ends of the pipe upgrade, to the line and grade given and in such a manner as to form a close concentric joint with the adjoining pipe and pre​vent sudden offsets of the flow line.  Clean the interior of the sewer pipe of all dirt and superfluous materials of all description as the work progresses.  Do not flush the new line into the downstream system.

2.
Storm sewers shall be watertight.

B.
Lamping
1.
After the pipe has been installed and the compacted back​fill placed, "lamp" the installed drainage pipe between manholes, inlets or other structures in order to ascer​tain that they are clear and to correct alignment.  The diameter of lamp image shall have no vertical reduction from that of the pipe inside vertical diameter and not more than 20 percent horizontal reduction.  The Owner or his representative may observe the lamping.

2.
Provide assistance to the Owner or his representative as necessary to lamp the pipes.  If lamping indicates any faulty installation of the pipe, or dirt or debris in the pipe or structures, clean, repair or replace the pipe at no additional cost to the Owner.

END OF SECTION
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