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Description
Apply a thermal sprayed coating (TSC) and sealer to metal surfaces as specified herein when called for on the plans or by other Special Provisions, or when otherwise approved by the Engineer in accordance with the SSPC-CS 23.00/AWS C2.23/NACE No. 12 Specification. Only Arc Sprayed application methods are used to apply TSC coatings, the Engineer must approve other methods of application.
Qualifications
Only use NCDOT approved TSC Contractors meeting the following requirements: 
1. The capability of blast cleaning steel surfaces to SSPC SP-5 and SP-10 Finishes.
2. Employ Spray Operator(s) qualified in accordance with AWS C.16/C2.16M2002 and Quality Control Inspector(s) who have documented training in the applicable test procedures of ASTM D-3276 and SSPC-CS 23.00.
A summary of the contractor’s related work experience and the documents verifying each Spray Operator’s and Quality Control Inspector’s qualifications are submitted to the Engineer before any work is performed. 
Materials
Provide wire in accordance with the metallizing equipment manufacturer’s recommendations.  Use the wire alloy specified on the plans which meets the requirements in Annex C of the SSPC-CS 23.00 Specification.  Have the contractor provide a certified analysis (NCDOT Type 2 Certification) for each lot of wire material. 
Apply an approved sealer to all metallized surfaces in accordance with Section 9 of SSPC- CS 23. The sealer must either meet SSPC Paint 27 or is an alternate approved by the Engineer.
Surface preparation and TSC Application
Grind flame cut edges to remove the carbonized surface prior to blasting.  Bevel all flame cut edges in accordance with Article 442-10(D) regardless of included angle. Blast clean surfaces to be metallized with grit or mineral abrasive in accordance with Steel Structures Painting Council SSPC SP-5/10(as specified) to impart an angular surface profile of 2.5 - 4.0 mils.  Surface preparation hold times are in accordance with Section 7.32 of SSPC-CS 23. If flash rusting occurs prior to metallizing, blast clean the metal surface again. Apply the thermal sprayed coating only when the surface temperature of the steel is at least 5F above the dew point. 
At the beginning of each work period or shift, conduct bend tests in accordance with Section 6.5 of SSPC-CS 23.00.  Any disbonding or delamination of the coating that exposes the substrate requires corrective action, additional testing, and the Engineer’s approval before resuming the metallizing process.
Apply TSC with the alloy to the thickness specified on the plans or as provided in the table below. All spot results (the average of 3 to 5 readings) must meet the minimum requirement. No additional tolerance (as allowed by SSPC PA-2) is permitted.  (For Steel Beams: For pieces with less than 200 ft2 measure 2 spots/surface per piece and for pieces greater than 200 ft2 add 1 additional spots/surface for each 500 ft2).
	Application
	Thickness
	Alloy
	Seal Coat

	Pot Bearings
	8 mil
	85/15 Zinc (W-Zn-Al-2)
	0.5 mil

	Armored Joint Angles
	8 mil
	85/15 Zinc (W-Zn-Al-2)
	0.5 mil

	Modular Joints
	8 mil
	99.99% Zn (W-Zn-1)
	0.5 mil

	Expansion Joint Seals
	8 mil
	99.99% Zn (W-Zn-1)
	0.5 mil

	Optional Disc Bearings
	8 mil
	85/15 Zinc (W-Zn-Al-2)
	0.5 mil


When noted on the plans or as specified in the above chart, apply the sealer to all metallized surfaces in accordance with the manufacturer’s recommendations and these provisions.  Apply the seal coat only when the air temperature is above 40F and the surface temperature of the steel is at least 5F above the dew point. If the sealer is not applied within eight hours after the final application of TSC, the applicator verifies acceptable TSC surfaces and obtains approval from the Engineer before applying the sealer. 
Inspection Frequency
The TSC Contractor must conduct the following tests at the specified frequency and the results documented in a format approved by the Engineer. 
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	Test/Standard
	Location
	Frequency
	Specification

	Ambient Conditions
	Site
	Each Process
	5F above the dew point

	Abrasive Properties
	Site
	Each Day
	Size, angularity, cleanliness

	Surface Cleanliness
SSPC Vis 1
	All Surfaces
	Visual All Surfaces
	SSPC-SP-10 Atmospheric Service SSPC-SP - 5 Immersion Service

	Surface Profile
ASTM  D-4417 Method C
	Random Surfaces
	3 per 500 ft2
	2.5 - 4.0 mils

	Bend Test
SSPC-CS 23.00
	Site
	5 per shift
	Pass Visual

	Thickness
SSPC PA-2R
SSPC-CS 23.00

	Each Surface

	Use the method in PA-2 Appendix 3 for Girders and Appendix 4 for frames and miscellaneous steel. See Note 1.
	Zn - 8 mils minimum
Al - 8 mils minimum
Zn Al - 8 mils minimum
Areas with more than twice the minimum thickness are inspected for compliance to the adhesion and cut testing requirements of this specification.

	Adhesion ASTM 4541
	Random Surfaces Splice Areas
	1 set of 3 per 500 ft2
	Zn > 500 psi
Al > 1000 psi
Zn Al > 750 psi

	Cut Test - SSPC-CS 23.00
	Random Surfaces
	3 sets of 3 per 500 ft2
	No peeling or delamination

	Job Reference Std.
SSPC-CS 23.00
	Site
	1 per job
	Meets all the above requirements


Repairs
All Repairs are to be performed in accordance with the procedures below, depending on whether the repair surface is hidden or exposed. As an exception to the following, field welded splices on joint angles and field welding bearing plates to girders may be repaired in accordance with the procedures for hidden surfaces. 
For hidden surfaces (including but not limited to interior girders, interior faces of exterior girders, and below-grade sections of piles): 
1. Welding of metallized surfaces may be performed only if specifically permitted by the Engineer. Remove metallizing at the location of field welds by blast cleaning (SSPC SP-6 finish), or hand (SSPC SP-2 finish) or power tool cleaning (SSPC SP-3 finish) just prior to welding. Clean sufficiently to prevent contamination of the weld. All repairs to welded connections are metallized in accordance with SSPC CS 23.00.
2. Minor areas less than or equal to 0.1 ft2 exposing the substrate are metallized in accordance with SSPC CS 23.00 or painted in accordance with ASTM A780, “Repair of Damaged and Uncoated Areas of Hot Dip Galvanized Coatings.”
3. Large areas greater than 0.1 ft2 exposing the substrate are metallized in accordance with SSPC CS 23.00. 
4. Damaged (burnished) areas not exposing the substrate with less than the specified coating thickness are metallized in accordance with SSPC CS 23.00 or painted in accordance with ASTM A780, “Repair of Damaged and Uncoated Areas of Hot Dip Galvanized Coatings.”
5. Damaged (burnished) areas not exposing the substrate with more than the specified coating thickness are not repaired. 
6. Defective coating is repaired by either method 2 or 3 depending on the area of the defect.
For Exposed Surfaces (including but not limited to exterior faces of exterior girders and above-grade sections of piles): 
1. Welding of metallized surfaces may be performed only if specifically permitted by the Engineer. Remove metallization at the location of field welds by blast cleaning (SSPC SP-6 finish), or hand (SSPC SP-2 finish) or power tool cleaning (SSPC SP-3 finish) just prior to welding. Clean sufficiently to prevent contamination of the weld. All repairs to welded connections are metallized in accordance with SSPC CS 23.00.
2. All areas exposing the substrate are metallized in accordance with SSPC CS 23.00
3. Defective coating is repaired by either method 2 or 3 depending on the area of the defect.
Twelve Month Observation Period
The contractor maintains responsibility for the coating system for a twelve (12) month observation period beginning upon the satisfactory completion of all the work required in the plans or as directed by the engineer. The contractor must guarantee the coating system under the payment and performance bond (refer to Article 109-10). To successfully complete the observation period, the coating system must meet the following requirements after twelve(12) months service: 
·   No visible rust, contamination or application defect is observed in any coated area.
·   Painted surfaces have a uniform color and gloss.
·   Surfaces have an adhesion of no less than 500 psi when tested in accordance with ASTM D-4541.
Basis of Payment
The contract price bid for the bridge component to which the coating is applied will be full compensation for the thermal sprayed coating.

