

ATS 5510 Supply of Plain Elastomeric Bearings


	[bookmark: _Toc886731]AUSTROADS TECHNICAL SPECIFICATION ATS 5510
Supply of Plain Elastomeric Bearings 
	[image: ]


	Contents
1.	Scope	1
2.	Referenced Documents	2
3.	Definitions	2
4.	Quality System Requirements	2
5.	Materials	3
6.	Manufacture	3
7.	Testing	4
General	4
Test Samples	4
Compressive Stiffness Test	4
Shear Stiffness Test	5
Visual Inspection	5
Bearing Report	5
Nonconforming Lots	6
8.	Identification and Delivery	6
Annexure A:	Summary Of Hold Points, Witness Points And Records	7




[bookmark: _Toc124256323]Scope
[bookmark: _Toc514678946][bookmark: _Toc886733][bookmark: _Toc886732]Austroads Technical Specification ATS 5510 sets out the requirements for the supply of elastomeric bearings made up of a single unbonded elastomer layer (plain pads and strips).
For bearing installation requirements, refer to ATS 5570.
[bookmark: _Toc124256324]Referenced Documents
The following documents are referenced in this specification:
	[bookmark: _Hlk9586166][bookmark: _Hlk62805603]Australian / New Zealand Standards
AS 5100.4	Bridge design Part 4: Bearings and deck joints
AS/NZS ISO 9001	Quality management systems – Requirements

	Austroads
ATS 5570 	Installation of Bridge Bearings 

	Waka Kotahi NZ Transport Agency
SP/M/022 	Bridge Manual 



[bookmark: _Toc124256325]Definitions
[bookmark: 1.3.1_Definitions_–_Personnel][bookmark: 1.4_Work_Health_&_Safety_(WHS)][bookmark: 1.6.3_Principal_Supplied_Components][bookmark: 4_Design,_Specification,_Documentation_a]The following definitions, in addition to those in AS 5100.4, apply to this Specification:
	Bearing strip:
	An elastomeric bearing, with a length equal to or greater than 10 times its width.

	Lot
	Bearings of the same size, made from the same material batch, manufactured under the same conditions and supplied to the project at the same time.

	Principal’s Registration Scheme:
	Any scheme managed by the Principal for the prequalification, registration or approval of products, manufacturers, suppliers and/or Professional Engineers in operation where the bearing is to be installed.


[bookmark: _Toc514678947][bookmark: _Toc886734][bookmark: _Toc124256326]Quality System Requirements
[bookmark: _Ref9599800]The manufacturer/supplier of the bearings must have in place a quality management system independently certified as fully complying with AS/NZS ISO 9001 by an organisation accredited by JAS-ANZ or an affiliated international certification organisation. 
[bookmark: _Ref52541201]Where a Principal’s Registration Scheme is in place for the supply of single elastomer layer elastomeric bearings, the bearings must be approved under that scheme.
[bookmark: _Toc29489164][bookmark: _Toc124256327][bookmark: _Toc1138829][bookmark: _Toc9850016][bookmark: _Hlk9434043]Materials
[bookmark: _Ref56145015][bookmark: _Ref43131580][bookmark: _Ref15996048]The elastomer must comprise natural rubber and other materials compounded and cured to satisfy the properties specified in Appendix B of AS 5100.4 for Type 60H.
[bookmark: _Ref107843718]Documentation that verifies conformity of the elastomer to the requirements of this Specification, including the batch number of the elastomer, the associated test certificate and identification which enables the elastomer to be traced to the bearings, must be submitted to the Principal prior to delivery to the Site (refer Hold Point 1, Clause 8.4).
[bookmark: _Toc124256328][bookmark: _Ref15469889][bookmark: _Hlk9598492]Manufacture
The bearings must comply with AS 5100.4 (in Australia) or SP/M/022 (in New Zealand) as amended by this Specification.
Bearing pads and strips must be manufactured by vulcanizing rubber in a mould under pressure and must not be manufactured by an extrusion process.
Bearing pads and strips must not be manufactured by cutting them from sheets, except as follows:
1. Cutting of a pad to achieve the required size is permitted, provided that:
not more than two edges are cut, and
the cut edges are straight without any visible marks that may compromise its strength or durability.
1. Cutting of strips to achieve the required length is permitted.
[bookmark: _Ref52544271]The requirements specified in ATS 5570 also apply to joints and holes for bearing strips.
The number of joints in bearing strips must be minimised. Individual lengths of bearing strips not shorter than 1.2 m may be used to make up to the required length.
[bookmark: _Ref52525495]The bearing pads and strips must be manufactured to the tolerances specified in Table 6.6.
Table 6.6: Dimensional Tolerances
	Dimension
	Tolerances (mm)

	
	Pad
	Strip

	Plan dimension

	Width 
	± 2.0
	± 2.0

	Length 
	± 2.0
	± 5.0

	Thickness 
	± 1.0
	± 1.0

	Out of parallel between top and bottom surfaces

	Transverse direction 
	1.0
	0.5

	Longitudinal direction 
	1.0
	1.0

	Hole

	Diameter 
	± 2.0
	± 2.0

	Location 
	± 2.0
	± 2.0


[bookmark: _Ref43274666][bookmark: _Toc124256329][bookmark: _Ref43212965]Testing
[bookmark: _Toc124256330]General
Unless approved otherwise by the Principal, testing must be performed by a laboratory which is accredited by a body that is a signatory to the International Laboratory Accreditation Cooperation Mutual Recognition Arrangement (ILAC MRA). The National Association of Testing Authorities (NATA) and International Accreditation New Zealand (IANZ) are signatories to ILAC MRA.
All bearings supplied under the Contract must be tested at the same laboratory.
[bookmark: _Ref43212364][bookmark: _Ref43217989]Bearing pads and strips must be tested at the frequency specified in Table 7.3.
Table 7.3: Bearing pads and strips Test Frequency
	Characteristic analysed
	Pad
	Strip

	Compressive stiffness 
	1 in every 12 pads, or part thereof, but minimum of 3 for each pad size per Lot
	5 for each strip size per Lot


	Shear stiffness 
	
	


Testing equipment must be capable of measuring to an accuracy of ± 3% or better for compressive and shear loads, and ± 1% or better for deflection. If requested by the Principal, the Contractor must provide a valid certificate of calibration for the equipment which is less than 12 months old.
[bookmark: _Ref43217976]Testing must take place at a temperature between 15°C and 30°C.
	WITNESS POINT 1.

	Process 
	Testing of bearings

	Notification
	At least 7 days prior to the commencement of testing.


Testing must not be carried out earlier than two days after completion of pressure moulding.
[bookmark: _Toc124256331]Test Samples
Test samples must be representative of the pads and strips supplied. Pad test pieces must be full size pads.
Strip test pieces must be 0.4 m long strips without holes. The test pieces must be taken from at least 3 different strips of the Lot, and must include at least a test piece taken from a location on the strip away from the ends.
Any holes in bearing pads must be plugged during testing using elastomeric plugs with similar properties to the pads. 
[bookmark: _Toc124256332]Compressive Stiffness Test
Compressive stiffness tests must be carried out in accordance with Appendix D of AS 5100.4. The compressive stiffness of all test pieces and the mean value must be calculated.
[bookmark: _Hlk52538711]A bearing Lot is considered conforming if the compressive stiffness of each test piece within the sample representing the Lot does not differ from the sample mean by more than ±15%.
[bookmark: _Toc124256333]Shear Stiffness Test
After completion of the compressive stiffness tests, shear stiffness tests on the same test pieces in accordance with Appendix D of AS 5100.4 must be carried out.
To carry out the shear stiffness test, the test pieces (pads or strips) must be tested in pairs.
To enable the shear stiffness of individual bearings to be calculated, each of the test pieces in the first pair must be tested with a third test piece, i.e., test pieces A and B, then B and C, and then test pieces A and C.
Where the number of test pieces is more than three, subsequent test pieces must be tested with one of the three known test pieces and calculate their stiffness.
Any one of the three original test pieces may be paired with a subsequent test piece provided:
1. their compressive stiffnesses are similar; and 
1. the test pieces subjected to repeated testing are given sufficient time to recover between tests to avoid significant hysteresis effects.
A bearing Lot is considered conforming if the shear stiffness of each test piece within the sample representing the Lot does not differ from the shear stiffness derived in accordance with AS 5100.4 by more than ±20%.
[bookmark: _Toc124256334]Visual Inspection
During and after the Compressive Stiffness Test and Shear Stiffness Test, the test pieces must be examined and any visible fault or damage reported, including:
1. splitting;
incomplete vulcanising;
permanent deformations; or
significant irregular or unsymmetrical surface bulging.
A bearing Lot represented by the sample inspected is considered conforming if none of the test pieces in that sample exhibit any sign of damage.
[bookmark: _Toc124256335]Bearing Report
[bookmark: _Ref52543922][bookmark: _Ref43218231]A Bearing Report must be prepared and submitted to the Principal, including:
1. bearing identification and nominal capacity of the bearings tested;
a summary of all test results identifying the bearings tested, including:
1. durometer readings,
1. compressive stiffness and its variation from the applicable mean,
1. shear stiffness value and its variation from its derived value,
1. photographs of each bearing during and at the end of testing,
1. photographs of any visible failure identified during testing, and
1. any observations noted during the testing process;
certification that all bearings to be used conform to the requirements of this Specification.
[bookmark: _Toc124256336][bookmark: _Hlk43216320]Nonconforming Lots 
[bookmark: _Ref112148603]All bearings in a nonconforming bearing Lot represented by any sample not complying must be rejected.
Notwithstanding Clause 7.21, satisfactory bearings in the nonconforming Lot may be accepted by the Principal if each bearing in the Lot is tested and the satisfactory bearings are identified.
[bookmark: 6.3_Load_Tests][bookmark: _Toc124256337][bookmark: _Toc25577079][bookmark: _Ref15291808]Identification and Delivery  
[bookmark: _Ref43218728][bookmark: _Ref16063050][bookmark: _Hlk16067442]Each bearing must be clearly identified. The applicable installation locations of the bearings must be identified.
[bookmark: _Ref52547435][bookmark: _Ref56150348]The following documented information to enable traceability of each bearing must be submitted to the Principal:
1. unique bearing identification number, 
g) date and location of manufacture, 
h) applicable Drawings and the test reports containing the identification number of the bearing.
Bearings must:
1. be protected from dust, moisture, any other deleterious substances and the extremes of heat and cold until installation;
1. not be damaged during transportation, handling and storage;
1. be stored under cover; and
1. be adequately protected from adverse weather conditions in the period between installation and placement of the superstructure.
[bookmark: _Ref107494682][bookmark: _Ref56145709]Prior to delivery to the Site, documentation demonstrating that the bearings comply with this Specification must be submitted to the Principal.
	HOLD POINT 1.

	Process Held
	Delivery of bearings to the Site 

	Submission Details
	At least 5 working days before the proposed date of delivery of bearings to the Site, the following must be submitted to the Principal:
a) Elastomer conformity evidence, including certificates of compliance (Clause 5.2);
b) Location of joints of bearing strips where applicable (Clause 6.4)
c) Bearing Report (Clause 7.20); and
d) Traceability documentation (Clause 8.2)


[bookmark: _Toc26182495][bookmark: _Toc124256338]Annexure A:	Summary of Hold Points, Witness Points and Records
The following is a summary of the Witness Points / Hold Points that apply to this Specification and the Records that the Contractor must submit to the Principal to demonstrate compliance with this Specification.
	Clause
	Hold point
	Witness point
	Record

	7.3
	
	
	Calibration certificate (if requested by the Principal)

	7.5
	
	1. Testing of bearings
	

	8.4
	Delivery of bearings to site.
	
	Bearing report and supporting information




Amendment Record
	Amendment no.
	Clauses amended
	Action
	Date

	-
	New specification
	New
	March 2023

	
	
	
	



	Key
	

	Format
	Change in format

	Substitution
	Old clause removed and replaced with new clause

	New
	Insertion of new clause

	Removed
	Old clauses removed
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