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Steel Pipe and Specials
Steel pipe and specials shall conform to the requirements of the AWWA C200 and C205, and AWWA M11, except as modified in this special provision.
Steel for fabricated cylinders shall conform to ASTM A 36/A 36M, ASTM A 283/ A 283M, Grade D, or ASTM A 1011/A 1011M, Grade 36.  Other steel grades may be used only upon approval of the Engineer.
All steel used for pipe or specials shall have a 36,000 psi minimum yield point unless otherwise directed by the Engineer.  See material information concerning steel designation below.
Design stress in steel cylinders shall not exceed 50% of the specified minimum yield strength of the steel used.  Stress due to transients shall not exceed 75% of the specified minimum yield strength of the steel used.  The internal operating pressure used for design shall be a minimum of 100 150 psi or as called for on the plans, whichever is greater. If no specific surge analysis has been performed, the internal operating pressure used in circumferential stress calculations shall include at least a 25% 10% increase for surge conditions.  No allowance shall be made for the tensile strength of the cement-mortar lining and coating.
Specials shall be designed per AWWA M11 and as a minimum shall conform to the pressure rating, grade of steel and cylinder thickness of the adjoining standard pipe sections.  Fitting dimensions shall conform to AWWA C208.  Reinforcing collars, wrappers, crotch plates, and anchor rings shall be designed and fabricated per AWWA M11.

1.	Outlets may be built into the wall of the pipe or may be fabricated as steel plate specials.  Outlets to be installed on straight pipe lengths shall be welded to the steel cylinder of the pipe before tape wrapping or application of mortar lining to the cylinder.  Outlets of size 2-inches and smaller in piping 4-inches and larger shall be of the forged threaded outlet (threadolet) type or shall be extra-heavy half couplings to fit the pipe in accordance with AWWA M11.  Outlets shall be three thousand (3,000) pounds WOG forged steel per ASTM A105.  Threads shall comply with ANSI B1.20.1.  Outlets larger than 2-inches shall use a tee or nozzle with a flanged outlet.  All outlets larger than 2-inches in diameter shall be provided with steel reinforcing collars, wrapper plates, or crotch plates per AWWA M11.  At the option of the manufacturer, wrappers may be used in place of collars, and crotch plates may be used in place of collars or wrappers.
2.	On 2-inches and smaller outlets where nylon insulation bushings are to be used, the outlet shall be increased in size to accept the bushing.
3.	Tees, wyes, and crosses shall be dimensioned in accordance with AWWA C208, Table 1, or as modified on the plans.
4.	Bends shall have a minimum radius of not less than 2½ times the pipe diameter, unless otherwise approved by the Engineer.  The maximum deflection at mitered girth seams shall be 22½º.  At the option of the Contractor, a bend may be welded to the adjacent pipe section.
5.	All specials shall be marked at both ends of the fitting with “Field Top” indicators.


Minimum cylinder thickness for pipe and specials shall be 0.1875-inches (3/16-inches), or as directed by the Engineer.
Calculations shall assume an operating pressure of 100 psi and a maximum surge pressure of 190 265 psi. 
The wall thickness tolerances for steel pipe larger than 12-inch diameter and larger shall be governed by the requirements of the ASTM specifications to which the plates or sheets are ordered, but in no case shall the thickness be less than 0.1875-inches (3/16-inches), or as directed by the Engineer.  Pipe 12-inch diameter and smaller shall have a thickness of not less than 0.25 inches (1/4-inches).
Standard pipe sections shall not be less than 20-feet nor more than 50-feet in length, except where shorter lengths are required to fit horizontal and vertical alignment or are otherwise shown on the plans.
Pipe ends shall be as follows:

1.	Lap Welded Joints:  Use expanded bell with matching spigot end.  Fabricate lap joints of the bell and spigot type suitable for field welding, and in accordance with AWWA C 200, Section 3.6.2.  Provide clearance between faying surfaces of lap joints in accordance with AWWA C 206, Section 5.3.  Cold expand bell ends in a manner as to stretch the steel plate beyond its elastic limit to form a truly round bell of suitable diameter and shape.  The gap between the outside of the spigot and the inside of the bell shall not be greater than 1/8-inch.  Form the bell such that the bell slope does not vary more than two (2) degrees from the longitudinal axis of the pipe.  Fabricate the bell for field welded lap joints to provide a maximum 2-1/4-inch lap and that with an allowable ¾-inch pull shall result in a minimum of 1-1/2-inch deflected lap.  Expanding bells by rolling is not permitted.  Preformed welded bell and spigot joints (carnegie shapes) are not permitted.

2.	Flanges:  Flanges for use in construction of Steel Pipe shall be as specified below.

2.1.	AWWA C207, Class D flanges (matching ANSI/ASME B16.1, Class 125 flanges for bolt hole size and drilling) shall be used for pressures up to 150 psi.
2.2.	Flanges shall be flat-faced type only.  Segmented flanges shall not be used.

3.	Butt Straps:  Use two-piece rolled steel straps with a minimum thickness of ¼-inch, and a minimum width of 10-inches.  Straps shall be fabricated to snugly fit over the plain pipe ends, and shall be centered over the ends of the pipe sections to be joined.  Weld one or more standard 5-inches, three thousand (3000) pound threaded half couplings to the butt strap section as shown on the plans.  Provide a threaded steel plug for each half-coupling.

Angles or Curves in Alignment. Minor changes of direction in the grade or alignment may be made by a deflection in the joint up to a maximum of ¾-inches on one side of the joint.  For greater angular deflections, pipe with ends beveled up to a maximum of 5 degrees measured from a plane perpendicular to the pipe’s axis may be used.  The short point on the bevel shall be so marked on the pipe.  Pipe length shorter than twenty (20) feet may be used on curves.  Where curves that have a shorter radius than can be accommodated by beveled pipe are required, or where indicated on the plans, special short-radius bends shall be provided.

