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Use for Light Rail Station buried pipes.

1.  Change section numbering when used in conjunction with Std. Specs.

16.__  CORROSION CONTROL

2

PART 1 – GENERAL

3

Scope:  This work shall consist of furnishing and installing materials and systems, for the control of corrosion resulting from adverse soil or stray direct current conditions on underground piping, in accordance with the details shown on the plans and these special provisions.

4

Products used for corrosion control shall be obtained from manufacturers regularly engaged in the production of such products, and shall be certified as meeting all applicable tests and requirements.

5

SUBMITTALS

6

Product data, including manufacturer's specifications, installation instructions, installation procedures and equipment, and precautions to be observed, shall be submitted for approval.

7

As-built drawings for the corrosion protection requirements and facilities shall be maintained by the Contractor during installation and construction, and shall be submitted to the Engineer before the acceptance of the contract.  Such drawings shall show appropriate descriptions and the exact locations of corrosion control equipment and materials.  Locations shall be referenced with measurements to permanent landmarks.

8

PART 2 – PRODUCTS

9

Test Station Housings:  Test station housings shall be Brooks Products, Catalog No. 1‑RT; Handley Industries, Inc., Catalog No. T145; CP Test Service, Valco, Inc., Type NM7 with locking lid and 18‑inch shaft; or equal.

10

Wire and Cable:

11


Conductors shall be soft annealed copper of the size specified, and shall conform to ASTM Designation: B 3.

12


Cable sized No. 8 and larger shall be stranded copper with 600‑volt THW or XHHW insulation and shall conform to UL Standard 83.

13


Cable sized No. 10 and smaller shall be solid copper, with 600‑volt THW or XHHW insulation, and shall conform to UL Standard 83.

14

Exothermic Welding Equipment:

15


Exothermic welding equipment for ductile or cast iron surfaces shall be CAHBA or M‑150 Series welders sized as required for the specific surface with special alloy XF‑19 weld metal.  The amount of weld metal shall be as required for the specific conductor size.

16


On steel surfaces the welder size and shape, and the weld metal size and alloying, shall be as recommended by the manufacturer.

17


Materials shall be Erico Products, Inc. "Cadweld Process;" Continental Industries, Inc., "Thermoweld Process;" or equal.

18

Anodes:  Anodes shall be magnesium sacrificial type, and shall be prepackaged in a permeable cloth bag, and shall conform to the following requirements:

19

	
	

	Element
	Percent

	
	

	Aluminum
	0.01 maximum

	Manganese
	0.05 to 0.08

	Copper
	0.02 maximum

	Iron
	0.03 maximum

	Nickel
	0.001 maximum

	Other metallic elements
	0.05 maximum

	Magnesium
	Remainder


20

Anode Wire:  Anode wire shall be solid No. 12 AWG single conductor copper with Type THW insulation.  Anode wire shall be factory connected to the anode.  The connection shall be sealed using a cast epoxy resin encapsulation. 

21

Prepackaged Backfill:

22


Prepackaged backfill shall conform to the following:

23

	
	

	Material
	Percent

	
	

	Gypsum
	75

	Bentonite
	20

	Sodium Sulfate
	5


24


Backfill grains shall be such that 100 percent is capable of passing through a No. 100 sieve.  Backfill shall be firmly packed around the anode by mechanical vibration to a density which will maintain the magnesium ingot in the center of the package surrounded by at least one inch of backfill.

25

Anode Weight and Size:  The anode weight, ingot size and prepackaged assembly weights shall conform to the following:

26

	
	
	

	Approximate Magnesium Ingot Weight,

pounds
	Approximate Ingot Size, inches
	Approximate Total Weight with Backfill,

pounds

	
	
	

	9
	3 x 3 x 14
	24 – 27

	17
	4 x 4 x 17
	42 - 45

	32
	5 x 5 x 21
	68 - 70

	50
	7 x 7 x 16
	96 - 100


27

Separators:  Insulating pads shall be placed on each metal pipe which is within 12 inches to unprotected structures.  Isolation shall be achieved by wrapping the section of protected pipe that is within 12 inches of the unprotected structure with 3/16‑inch "Kapco" Rock Shield, or equal, attached to the pipe with nonmetallic straps.  The shield shall be covered with a split 1/2 section of steel pipe one size larger than the protected pipe installed between the protected pipe and the unprotected structure.

28

Pipe Test Electrodes:  Pipe test electrodes shall be at least 6 inches in length of No. 6 reinforcing steel with a stranded No. 8 insulated copper test wire exothermically welded to it.  The weld shall be thoroughly seal wrapped with molding tape and 3 layers of half lapped plastic tape.

29

PART 3 – EXECUTION

30.  Use with General Conditions.  Delete Para. 31.  Make sure the referenced spec. is included.

Buried Steel Piping:  External surfaces of buried steel piping shall have a protective coating conforming to the requirements specified under "External Protective Coatings (Underground)" in Division 12, "Mechanical," of these special provisions.

31.  Use with Standard Specifications.  Delete Para. 30.  Make sure the referenced spec. is included.

Buried Steel Piping:  External surfaces of buried steel piping shall have a protective coating conforming to the requirements specified under "External Protective Coatings (Underground)" in Section 12‑15, "Mechanical," of these special provisions.

32

Piping shall be electrically insulated from above grade piping, where piping passes through a floor or wall, by the use of appropriate pipeline insulating devices, sleeves or spacers.

33.  Use with General Conditions.  Delete Para. 34.  Make sure the referenced spec. is included.

Electrical access to the pipe shall be made where shown on the plans and as specified under "Test Stations" in Section 12‑15, "Mechanical," of these special provisions.

34.  Use with Standard Specificatios.  Delete Para. 33.  Make sure the referenced spec. is included.

Electrical access to the pipe shall be made where shown on the plans and as specified under "Test Stations" in Section 12‑15, "Mechanical," of these special provisions.

35

Cathodic protection of the piping shall be provided by a sacrificial anode system.

36

Welding Procedures:  Connections between copper conductors and metallic piping and other metal components, shall be made by exothermic welding.  Procedures, materials and equipment for welding shall be in accordance with the manufacturer's printed welding recommendations and as approved by the Engineer.

37

Exothermic Weld Test:  Welds for test wires and pipe joint bond wires shall be tested by striking around the weld with a 2‑pound hammer while the wire is being pulled.  For this test the wire shall be pulled parallel to the weld surface, and the weld shall be struck with the hammer at an angle of 45 degrees to the surface.  Defective welds shall be removed and replaced with new welds at the Contractor's expense.

38

Bonding Underground Piping:

39

All buried metallic pressure piping systems, which contain mechanical or non-metallurgical joints, shall be made electrically continuous by bonding with a No. 4 AWG stranded copper wire.  The bonding shall be achieved using the exothermic welding process with the number of bond wires required, per pipe joint, in accordance with the following:

40

	
	

	Pipe Diameter, inches
	No. of Wires per Mechanical Joint

	
	

	12” or less
	2

	13” to 30”
	3

	Greater than 30”
	4


41

Bond wires shall not exceed 18 inches in length.

42

Piping which is electrically bonded for corrosion control purposes shall be tested prior to and subsequent to backfilling to verify electrical continuity.  Pressure piping requiring such testing shall be piping which has mechanical joints, such as cast iron or ductile iron. Electrical resistance of the pipe shall be measured in sections for resistance of the pipe shall be measured in sections for which the total length of pipe and the number of mechanical joints is known.  The test station wires shall be used as the electrical contact points to the pipe for such measurements to facilitate repeating such measurements subsequent to backfilling.  The electrical resistance obtained shall be compared with the calculated resistance for said section.  The calculated resistance shall be based on the resistance per unit length of pipe.  Such resistance shall be a function of the resistivity and the cross sectional area of the metal conductor in the pipe wall, the length of pipe, the number of pipe joints, the resistance of the bond wires installed across the pipe joints, and the number of bond wires within the pipe length being measured.  Measured resistance greater than 120 percent of the corresponding calculated resistance shall be reviewed and additional tests shall be made to determine the reason for the variation and the corrective measures required.  The Contractor shall assist the Engineer in the performance of such additional tests by providing electrical contacts and physical access to the pipe.  This work, and any subsequent repairs and additional testing shall be performed at no additional cost to the State.  The acceptable resistance value obtained prior to backfill shall be used as the standard for comparison for the resistance values subsequent to backfilling.

43

Piping Insulating Devices:

44

Insulating devices (flanges or unions) shall be installed on the Dry Pipe Fire Protection System approximately 18 inches above the point of penetration.  If the standpipe is routed through a column to the platform, the insulating device shall be buried and encapsulated.  The use of insulating unions shall be limited to exposed piping.  Assembled joints and their components shall be stored in a manner which will ensure protection from the weather, moisture, dirt, and other deleterious substances which could adversely affect the electrical properties.  The electrical properties of the insulating device shall be verified to be not less than 10 megohms when connected to the line on one side, and with the other side suspended in such a manner that it has an infinite resistance to earth.  If the insulating device does not satisfy the minimum resistance, corrective action shall be taken as directed by the Engineer.  Upon completion of the standpipe section, the insulating device and protective piping shall be tested to verify electrical effectiveness.

45

Protective coating shall be applied to the internal surface of the pipe if the pipe contains an electrically conductive fluid.  Internal coatings will not be required at locations which utilize insulating unions.  The lengths of internal coated surfaces shall be equal to 2 times the nominal pipe outside diameter up to a maximum of 4 feet centered on the insulating flange.  Protective coating shall be coal-tar epoxy for potable water, drainage water and sewage type fluids.  For potable water facilities, the specific coal-tar epoxy coating system used, for internally coating the pipe at the insulating joint, shall be approved by the local water authority.  External surfaces of buried insulating joints shall be coated  with hot applied coat-tar enamel, using an expendable coating mold as shown on the plans.  Insulating connections which are within pits, structures and other areas which are expected to be submerged within an electrically conductive medium, but which may be subject to substantial condensation moisture, shall be constructed with an encapsulated type insulating joint.  The insulating device shall permit the ready application of protective coating, both internally and externally.  The joint shall have minimum 18 inches lengths of flanged pipe extending from each end.  Protective coatings shall be applied in accordance with these special provisions and the manufacturer's recommendations, and in such a manner that their continued effectiveness can be reasonably assured.  Buried insulating joints and insulating joints otherwise inaccessible shall be coated as shown on the plans, and shall have test stations installed as specified.

46

Test Stations:

47

Test stations for underground pipe shall be installed along all metallic pressure piping, at the locations specified, and at nominal 150‑foot intervals along the piping, in the manner shown on the plans.  Two No. 8 AWG insulated copper wires shall be attached to the pipe, and casing where applicable, using the exothermic welding process.  The wires shall be terminated in the test box.  An additional wire, also terminated in the test box, shall be connected to the test electrode, which shall be placed 12 inches below the pipe.  Where buried insulating devices are installed, 2 test wires shall be connected on each side of the device.

48

Exothermic welds, for the test station wire connections to the pipe, shall be tested mechanically and electrically in accordance with these special provisions.  Wire with broken or nicked strands or insulations shall be cause for rejection of the weld.  The electrical effectiveness of the test station wires shall be verified before and after backfilling by measuring the electrical resistance of the series combination of 2 wires connected to the same pipe section.  The resistance shall be measured from the test station terminal ends of the wires.  The resistance value obtained shall be compared with the calculated resistance if the test station wires and based on the standard resistance for the size wire involved and the length of the test station wires.  Measured values greater than 120 percent of the corresponding theoretical value shall be reviewed and appropriate corrective action shall be taken as directed by the Engineer.  Acceptable resistance values measured prior to backfilling shall be used for comparing results obtained subsequent to backfilling.

49

Each weld, bared copper wire, and pipe surface surrounding the weld for not less than 4 inches, shall be coated as specified herein.  The type of coating used for this purpose shall be compatible with that which exists on the piping, except that if the piping has no other coating, the coating shall be cold applied bitumen.  Wires shall be protected during backfilling operations, shall be terminated within a curb box, and shall have sufficient slack to extend not less than 12 inches above finished grade.  Upon establishing finished grade, complete with paving or other finished surface, the boxes for the test stations shall be positioned so they are accessible without excavation.  The exact location of each test box shall be accurately indicated on the "AS‑BUILT PLANS" submitted by the Contractor, with reference being made to available permanent landmarks, or other data points.  Electrical integrity of the test station wires shall be verified after final positioning as described above.  Discrepancies shall be corrected as directed by the Engineer at the Contractor's expense.

50

Cathodic Protection Anodes:

51

Sacrificial metal anodes of magnesium shall be installed for metallic pressure piping, where shown on the plans, and in accordance with the details shown on the plans.  The specific type, number and arrangement for sacrificial anode systems shall be determined on an individual structure basis.  Such installations shall conform to NACE Standard RP-01-69, and shall conform to the following requirements:

52

1.
The packaged anode shall be thoroughly saturated before backfilling the hole.

53

2.
Fine clay soil free from stones and bricks shall be used for backfilling.  The use of select, sand backfill shall not be used for backfill.

54

Test boxes shall be installed where shown on the plans, and in accordance with the details shown on the plans.

55

Anode lead wires shall be connected to header cables or in the test boxes as shown on the plans.

56

Final connection of the sacrificial anodes, to the pipeline, shall be made as directed by the Engineer.  Final acceptance testing of the cathodic protection anodes, as well as the other components comprising the cathodic protection system shall be performed as directed by the Engineer.

57

Cathodic Protection Testing:

58

The cathodic protection system shall be tested by a corrosion technician certified by the National Association of Corrosion Engineers (NACE).  Testing shall conform to NACE Standard RP‑01‑69.

59

The protection criteria shall be a pipe to soil potential of 0.85‑volt minimum and 1.2 volts maximum.

60

The corrosion technician shall submit a written report certifying the cathodic protection.  The report shall indicate the points where each measurement was made and the recorded values of anode current, anode potential, pipe to soil potential, and pipe to test electrode potential.

