CORRUGATED STEEL STRUCTURAL PLATE PIPE AND PIPE ARCH:
	   (7-21-15)(Rev. 1-16-24)
	SPI 3-07



Description

Furnish and install corrugated steel structural plate pipe and pipe arch of the size and gauge called for on the plans at locations indicated in the contract.  The work includes the construction of joints and connections to other pipes, endwalls, and other drainage structures. 

Materials

The plate and fasteners for corrugated steel structural plate pipe and pipe arch shall meet the requirements of AASHTO M 167.  

When elongated pipe is called for by the contract, shop form the pipe to provide for a 5 percent elongation. 

Unless otherwise required by the contract, place bolt holes along those edges of the plates that form longitudinal seams in the finished structure in 2 rows spaced 2 inches apart.  Space the bolt holes a maximum of 6 inches apart. 

Space bolt holes along those edges of the plates that form circumferential seams in the finished structure a maximum of 12 inches apart. 

The maximum distance from the center of any bolt hole to the edge of the plate shall not be less than 1 3/4 times the diameter of the bolt.  The diameter of bolt holes in longitudinal seams, excepting those at plate corners, shall not exceed the bolt diameter by more than 1/8 of an inch.  The diameter of holes in circumferential seams, including those at plate corners, shall not exceed the bolt diameter by more than 1/2 inch and the average of the diameter on the major and minor axes shall not exceed the bolt diameter by more than 1/4 inch.  

Cut plates for forming skewed or sloped ends to give the required angle of skew or slope.  Burned edges shall be free from oxide and burrs and present a workmanlike finish.  Repair damaged spelter coating around cut or burned edges as required by AASHTO M 36.  

Furnish an erection drawing for each installation.  Mark each plate as necessary to insure proper placement in the structure. 

Suppliers that provide metal pipe culverts, fittings, and all other accessories covered by this section shall meet the requirements of the Department’s Brand Certification program for metal pipe culverts, and be listed on the Department’s pre-approved list for suppliers of metal pipe culvert.

Provide for review, design and detail drawings for all structural plate elbows, wyes, and tees.  All designs and details shall meet the requirements of AASHTO Section 12 and be sealed by a North Carolina Licensed Professional Engineer.  Provide seven copies of the plans and one copy of the design calculations to the Engineer for review and acceptance prior to beginning fabrication.  Include the cost of any required reinforcement (stiffeners, miscellaneous fabricated steel, heavier gauge plates, etc.) in the unit bid prices for the items involved. 

Provide elbows, wyes, and tees of at least the same gauge as the connecting pipe culvert.

Acceptance

Acceptance of corrugated steel structural plate pipe and pipe arches, and its accessories will be based on, but not limited to, visual inspections, classification requirements, check samples taken from material delivered to the project, and conformance to the annual Brand Registration.  Culvert pipe materials not meeting the above requirements will be rejected unless written approval is obtained from the State Materials Engineer. 

Construction Methods

(A) Excavation, Foundation Preparation, and Backfilling 

Install the pipe and pipe arch in accordance with Section 300 of the Standard Specifications except place a minimum of 6 inch thickness of foundation conditioning material in accordance with the details shown in the plans. 

(B) Erection

Erect in accordance with the manufacturer’s assembly diagrams and instruction sheets.  All erection procedures and methods shall meet industry standards.  Handle structural plate with reasonable care.  Do not drag or skid plate.  The plate or the assembled pipe or pipe arch will be rejected, if the spelter coating is broken beyond repair prior to acceptance.

Assemble the entire pipe culvert completely before placing any backfill.  Maintain correct position of pipe during assembly, correct for spiraling. 

Install all bolts in accordance with the procedures specified by the manufacturer before backfill is placed.  Tighten all nuts to a minimum of 100 foot-pounds and a maximum of 200 foot-pounds of torque.  Check nut tightness with a properly calibrated torque wrench before, during, and after placing backfill.  

Camber the invert grade by an amount sufficient to prevent the development of sag or back slope in the flow line after the backfill is placed.  The Contractor shall determine the amount of camber required and submit to the Engineer for approval. 

(C) Workmanship

Provide quality workmanship when installing the pipe and pipe arch.  Evidence of poor or inadequate workmanship includes but is not limited to the following:

(1) Uneven laps.
(2) Improper shaping.
(3) Variation from a straight center line.
(4) Ragged edges.
(5) Loose, unevenly lined or spaced bolts.
(6) Illegible identification stamp on any plate.
(7) Bruised, scaled or broken spelter coating.
(8) Dents or bends in the metal itself.
Poor or inadequate workmanship may constitute sufficient cause for rejection of the completed or partially completed work, or of any materials proposed for use in the work. 

(D) Elbows, Wyes, and Tees

Shop fabricate all structural plate elbows, wyes, and tees with the angle between the branch and main line of the lateral as noted on the plans.  Provide joint connections in accordance with the manufacturer’s instructions.

Measurement and Payment

Corrugated Steel Structural Plate Pipe or Pipe Arch will be measured and paid for as the actual number of linear feet of pipe or pipe arch, measured along the flow line of the pipe or pipe arch, not including elbows, wyes, and tees, to the nearest foot, that has been completed and accepted. 

Corrugated Steel Structural Steel Plate Elbows, Wyes, and Tees will be measured and paid for as the actual number of these items that have been incorporated into the completed and accepted work. 

Payment will be made under:

	Pay Item
	Pay Unit

	___"CS Structural Plate Pipe, ___Gauge
	Linear Foot

	___"CS Structural Plate Pipe, ___Gauge, Elongated
	Linear Foot

	___" x___" CS Structural Plate Pipe Arch, ___Gauge
	Linear Foot

	___"CS Structural Plate Pipe Elbow, Elongated, ___Gauge (___" x ___" Corrugation)
	Each

	___"CS Structural Plate Pipe Elbow, Elongated, ___Gauge  with ___ Bolts,          ___" x ___" Corrugation
	Each

	___"CS Structural Plate Pipe Wye, Elongated, ___Gauge, (___" x ___" Corrugation)
	Each

	___"CS Structural Plate Pipe Wye, Elongated, ___Gauge  with ___ Bolts,          "___ x ___" Corrugation
	Each

	___"CS Structural Plate Pipe Tee, Elongated, ___Gauge, ___" x ___" Corrugation
	Each

	___"CS Structural Plate Pipe Tee, Elongated, ___Gauge  with ___ Bolts,          "___ x ___" Corrugation
	Each



