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[bookmark: _Toc202788015]Scope
[bookmark: _Toc514678946][bookmark: _Toc886733][bookmark: _Toc886732]Austroads Technical Specification ATS 5420 sets out the requirements for the supply of fasteners for steelwork, including bolts, nuts, screws, washers, studbolts and threaded rods (‘Fasteners’). It covers Fasteners manufactured from carbon steel, alloy steel, weathering steel and stainless steel.
The Contractor must ensure that the Fasteners are supplied in accordance with:
the drawings and other project-specific design documentation;
this Specification; and
the standards referenced in this Specification.
In the event of an ambiguity or inconsistency, the above order of precedence applies.
All Fasteners and associated components must have coarse pitch thread. 
[bookmark: _Toc202788016]Referenced Documents
The following documents are referenced in this Specification:
	[bookmark: _Toc514678947][bookmark: _Toc886734]Australian/New Zealand Standards
AS 1110	ISO metric hexagon bolts and screws – Product grades A and B 
Part 1:	Bolts
Part 2:	Screws
AS 1111	ISO metric hexagon bolts and screws – Product grade C
Part 1:	Bolts
Part 2:	Screws
AS 1112	ISO metric hexagon nuts
Part 1:	Style 1 – Product grades A and B
Part 2:	Style 2 – Product grades A and B
Part 3:	Product grade C
Part 4:	Chamfered thin nuts - Product grades A and B
AS/NZS 1214	Hot-dip galvanized coatings on threaded Fasteners (ISO metric coarse thread series)
AS 1237	Plain washers for metric bolts, screws and nuts for general purposes
Part 1:	General plan
Part 2:	Tolerances
AS/NZS 1252.1	High-strength steel fastener assemblies for structural engineering – Bolts, nuts and washers – Technical requirements
AS 1275	Metric screw threads for Fasteners
AS/NZS 1390	Cup head bolts with ISO metric coarse threads 
AS 1420	ISO metric hexagon socket head cap screws
AS 1443	Carbon and carbon-manganese steel – Cold finished bars
AS 1815	Metallic materials – Rockwell hardness test
AS 1817	Metallic materials – Vickers hardness test
AS/NZS 2465	Unified hexagon bolts, screws and nuts (UNC and UNF threads)
AS 2528	Bolts, studbolts and nuts for flanges and other high and low temperature applications
AS 3566	Self-drilling screws for building and construction industry 
Part 1:	General requirements and mechanical properties
Part 2:	Corrosion resistance requirements
AS 4291	Mechanical properties of Fasteners made of carbon steel and alloy steel 
Part 1:	Bolts, screws and studs
Part 2:  	Nuts with specified property classes – Coarse thread and fine pitch thread 
AS/NZS 5100.6	Bridge design - Steel and composite construction 
AS/NZS 5131	Structural Steelwork – Fabrication and Erection 
AS/NZS ISO 9001	Quality management systems – Requirements
ISO/IEC 17025	General requirements for the competence of testing and calibration laboratories
AS/NZS ISO 17668	Zinc diffusion coatings on ferrous products – Sherardizing – Specification

	International Standards
ISO 898	Mechanical properties of fasteners made of carbon steel and alloy steel
Part 1:	Bolts, screws and studs with specified property classes – Coarse thread and fine pitch thread
Part 2:	Nuts with specified proof load values – Coarse thread
ISO 965-1	ISO general purpose metric screw threads – Tolerances – 
Part 1: Principles and basic data 
ISO 3506	Fasteners – Mechanical properties of corrosion-resistant stainless steel fasteners  
Part 1:	Bolts, screws and studs with specified grades and property classes
Part 2: 	Nuts with specified grades and property classes
ISO 4014	Hexagon head bolts with shank
ISO 4017 	Hexagon head bolts with thread up to head
ISO 4032	Fasteners - Hexagon regular nuts (style 1)
ISO 4762 	Hexagon socket head cap screws
ISO 7089	Plain washers – Normal series – Product grade A
ISO 7090	Plain Washers, Chamfered-Normal Series – Product Grade A
ISO 10642	Fasteners – Hexagon socket countersunk head screws with reduced loadability

	

	ASTM International
ASTM A193M	Standard Specification for alloy-steel and stainless steel bolting for high temperature or high pressure service and other special purpose applications
ASTM A194M	Standard specification for carbon steel, alloy steel, and stainless steel nuts for bolts for high pressure or high temperature service, or both
ASTM A563M	Standard Specification for Carbon and Alloy Steel Nuts (Inch and Metric)   
ASTM A1059M	Standard Specification for Zinc Alloy Thermo-Diffusion Coatings (TDC) on Steel Fasteners, Hardware and Other Products
ASTM B695	Standard specification for coatings of zinc mechanically deposited on iron and steel
ASTM F436M	Standard Specification for Hardened Steel Washers Inch and Metric Dimensions.
ASTM F3125M	Standard Specification for High Strength Structural Bolts, Steel and Alloy Steel, Heat Treated, Metric Dimensions 830 MPa and 1040 MPa Minimum Tensile Strength.

	British and European Standards
BS 4168	Hexagon socket screws and wrench keys
DIN 125A	Product grade A washers (withdrawn)
DIN 912	Socket head cap screws
DIN 931	Hexagon head bolts with shank
EN 14399	High-strength structural bolting assemblies for preloading
EN 14399	High strength Structural Bolting Assemblies for Preloading
EN 14399-2	Suitability Test for Preloading
EN 14399-3	System HR – Hexagon Bolt and Nut Assemblies 
EN 14399-5	Plain washers
EN 14399-6	Plain Chamfered Washers
EN 14399-10	System HRC – Bolt and nut assemblies with calibrated preload

	Austroads
ATS 5410	Structural Steelwork – Fabrication and Erection


[bookmark: _Toc202788017]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][bookmark: _Ref165616333]The following definitions and abbreviations apply to this Specification. The definitions in AS/NZS 1252.1 also apply, except where amended by this Clause 3.1.
	Fasteners:
	Steel items used to secure or join together individual items of steelwork, including bolts, studbolts, threaded rods, holding down bolts, screws, nuts and washers.

	High Strength Fasteners:
	Bolts, studbolts, threaded rods, and screws of property class 8.8 or higher, and nuts of property class 8 or higher, made from heat treated carbon steel.

	Purchase Lot Size:
	The number of Fastener items to be purchased from a single Manufacturing Lot. This size is used to determine the frequency of testing in Annexure B.

	Low Strength Fasteners:
	Bolts, studbolts, threaded rods and screws of property class 4.6 or 4.8, and nuts with property class 5, made from carbon steel not subjected to heat treatment during manufacturing.

	Manufacturer:
	Entity providing the total, substantive or final production/assembly process of Fasteners.

	Mild Steel Washers:
	Washers not subjected to heat treatment during manufacturing.

	Product Grade:
	The precision of manufacture of the Fastener, based on the applicable dimensional tolerances. Grade A is the most precise and grade C is the least precise.


	Property Class:
	Numeric code, as defined in Clause 5 of AS/NZS 4291.1, stamped on the Fastener to indicate its mechanical properties.

	Threaded Rods:
	Rods that are threaded along their entire length and used in conjunction with nuts.

	High Strength Structural Bolt Assembly:
	An assembly of bolts, nuts and washers conforming to AS/NZS 1252.1.

	Studbolts:
	Short rods, which are either threaded at both ends or along their entire length, and used in conjunction with nuts.

	Supplier:
	Australian or New Zealand business entity, which can be a local representative of an overseas manufacturer, wholesaler, importer or contractor, and is responsible for ensuring conformity of the supplied Fasteners to this Specification.

	Trace Lot Number:
	Unique alphanumeric code assigned by a Fastener manufacturer or distributor to a consignment of Fasteners which identifies the original Manufacturing Lot number in an unequivocal manner.

	HDG:
	Hot-dip galvanising.

	HRC:
	Rockwell Hardness measured on the C scale.

	HV:
	Vickers Hardness.

	PC:
	Property class.

	TB:
	Bearing-type tensioned bolt conforming to AS 5100.6.

	TF:
	Friction-type tensioned bolt conforming to AS 5100.6.


[bookmark: _Ref165564493][bookmark: _Ref165564496][bookmark: _Toc202788018][bookmark: _Ref9599800]Quality System Requirements
[bookmark: _Ref158813550]Fasteners must be manufactured and supplied by organisations that have quality management systems which are certified to AS/NZS ISO 9001 by an organisation that is accredited by the Joint Accreditation System of Australia and New Zealand (JAS-ANZ) or an International Accreditation Association member.
[bookmark: _Ref171493154]The following information for each type of Fastener, which is proposed to be used in the Works, must be submitted to the Principal:
1. name and address of proposed supplier(s);
1. evidence of conformity to the requirements of Clause 4.1;
1. product designation, description and proposed Purchase Lot size;
1. list of required tests in accordance with Clause 9;
1. number of specimens to be tested in accordance with Annexure B;
1. initial evidence of conformity to the traceability requirements in Clause 10; and
1. sample test certificates of similar type(s) of Fasteners, showing conformity with this Specification.
[bookmark: _Ref193102221]Documents submitted on previous projects may be accepted as evidence for Items (f) and (g). The documents must clearly show the Manufacturing Lot Number of the Fastener on the test certificates.
	[bookmark: _Hlk9589851]HOLD POINT 1

	Process Held
	Commencement of supply of Fasteners

	Submission Details
	[bookmark: _Hlk3530642]The information listed in Clause 4.2 and Clause 4.3 (where applicable) must be submitted to the Principal at least 30 working days prior to the delivery of the Fasteners to the Site.


[bookmark: _Ref171490937][bookmark: _Toc202788019][bookmark: _Ref70592438][bookmark: _Toc29489164][bookmark: _Ref15469889][bookmark: _Hlk9598492][bookmark: _Toc1138829][bookmark: _Toc9850016][bookmark: _Hlk9434043]High Strength Structural Bolt Assemblies
[bookmark: _Toc202788020][bookmark: _Ref158813454]Assemblies Conforming to AS/NZS 1252.1
[bookmark: _Ref171492582]Assemblies comprising bolts PC 8.8 (sizes M12 to M36), nuts PC 8 (sizes M12 to M36) and hardened washers conforming to AS/NZS 1252.1 are acceptable as high-strength Fastener assembly types under this Specification.
[bookmark: _Toc202788021]Alternative Assembly Type (to EN 14399-3)
[bookmark: _Ref171492589]In accordance with AS/NZS 1252.1 Clause 1.5 ‘Alternative Assembly Type’, only assemblies comprising bolts PC 8.8, nuts PC 8 and hardened washers manufactured in accordance with EN14399-3, System HR, are acceptable under this Specification.
[bookmark: _Toc202788022]Additional Assembly Type (to EN 14399-3)
[bookmark: _Ref171492435]In accordance with AS/NZS 1252.1 Clause 1.6 ‘Additional Assembly Type’, only assemblies comprising high strength bolts PC 10.9, high strength nuts PC 10 and associated hardened washers manufactured in accordance with EN14399-3, System HR, are acceptable under this Specification, where shown on the drawings.
[bookmark: _Toc202788023]Weather Resistant Steel Assemblies
[bookmark: _Ref193124258][bookmark: _Ref172014085][bookmark: _Hlk171413022]Assemblies comprising bolts PC 8.8 (sizes M12 to M36), nuts PC 8 (sizes M12 to M36) and hardened washers are acceptable as high-strength Fastener assembly types for use with weather-resistant steels under this Specification, provided that:
1. the bolts, nuts and washers conform to:
ASTM F3125M, Grade A325M, Type 3, Chemical Compositions A or B (for bolts);
ASTM A563M, Grade C3 (for nuts); and 
ASTM F436M, Type 3 (for washers).
a conforming rotational capacity test in accordance with ASTM F3125M Supplementary requirement S4 and Annexure A2 has been performed on the Fasteners.
[bookmark: _Toc201844764][bookmark: _Toc201844806][bookmark: _Toc202196767][bookmark: _Ref171494976][bookmark: _Toc202788024]Other Fasteners
[bookmark: _Toc202788025]General
[bookmark: _Ref158813781][bookmark: _Ref64044197]This Clause sets out the requirements for carbon steel Fasteners, other than high-strength structural Fasteners specified in Clause 5.
Unless stated otherwise, all references to Fasteners are to ISO metric Fasteners.
[bookmark: _Toc202788026]Bolts and Nuts
[bookmark: _Ref165564358]The dimensions and associated tolerances (‘product grade’), and material properties (‘property class’), of bolts and nuts must conform to the standards stated in Table 6.3.
Table 6.3:	Manufacturing and material standards for ISO metric bolts and nuts
	Strength
	Common name
	Product grade/ manufacturing standard
	Property class/
material standard

	High
	ISO metric hexagon head bolts PC 8.8
	A or B
	AS 1110.1
	8.8
	AS 4291.1

	
	ISO metric hexagon head bolts PC 10.9
	A or B
	AS 1110.1
	10.9
	AS 4291.1

	
	ISO metric hexagon nuts PC 8
	A or B
	AS 1112.1
	8
	AS/NZS 4291.2

	
	ISO metric hexagon nuts PC 10
	A or B
	AS 1112.1
	10
	AS/NZS 4291.2

	
	ISO metric cup head bolts PC 8.8(1)
	–
	AS/NZS 1390 
(for dimensions only)
	8.8
	AS 4291.1

	Low
	ISO metric hexagon head bolts PC 4.6
	C
	AS 1111.1
	4.6
	AS 4291.1

	
	ISO metric hexagon nuts PC 5
	C
	AS 1112.3
	5
	AS/NZS 4291.2

	
	ISO metric cup head bolts  PC 4.6
	–
	AS/NZS 1390
	4.6
	AS 4291.1

	
	ISO metric thin hexagon nuts PC 04 or PC 05(2)
	A or B
	AS 1112.4
	05
	AS/NZS 4291.2


Notes:
AS/NZS 1390 covers cup head bolts to PC 4.6 only; however, the bolts can be manufactured to a higher property class (i.e. PC 8.8) as specified on the drawings for some applications.
Low strength thin nuts PC 04 or PC 05 are typically used as lock nuts with high or low tensile Fasteners.
[bookmark: _Ref165564378]For ISO metric bolts or other threaded components of a particular property class, use only steel nuts of the corresponding property class shown in Table 6.4.
Table 6.4:	Corresponding property class of ISO metric nuts to bolts
	Component
	Property class

	Bolts, U-bolts, threaded rods, etc
	4.6
	4.8
	5.6
	8.8
	10.9

	Nuts
	5
	5
	5
	8
	10


[bookmark: _Toc202788027]Screws
[bookmark: _Ref165564406]The dimensions and associated tolerances, and material properties, of steel screws must conform to the standards stated in Table 6.5.
Table 6.5:	Manufacturing and material standards for ISO metric screws
	Strength
	Common name
	Product grade/ manufacturing standard
	Property class/
material standard

	High
	ISO metric hexagon head screws PC 8.8
	A or B
	AS 1110.2
	8.8
	AS 4291.1

	
	ISO metric hexagon head screws PC 10.9(1)
	A or B
	AS 1110.2
	10.9
	AS 4291.1

	
	ISO metric hexagon socket head cap screws PC 10.9
	A
	AS 1420 or DIN 912
	10.9
	AS 4291.1

	
	ISO metric countersunk socket head screws PC 10.9
	–
	ISO 10642 or
BS 4168
	10.9
	AS 4291.1 or ISO 898-1

	
	ISO metric hexagon socket head cap screws PC 12.9
	A
	AS 1420 or DIN 912 
	12.9
	AS 4291.1

	
	ISO metric countersunk socket head screws PC 12.9(1)
	–
	ISO 10642 or
BS 4168
	12.9
	AS 4291.1
or ISO 898-1

	Low
	ISO metric hexagon head screws PC 4.6
	C
	AS 1111.2
	4.6
	AS 4291.1


1. Item may not be readily available in the Australian market.
Self-drilling steel screws for fixing to steel must conform to AS 3566, with Class 4 protective coating.
[bookmark: _Toc202788028]Fasteners in Imperial Units
Fasteners in imperial units comprising hexagon bolts, screws and nuts must conform to relevant standards, e.g. AS/NZS 2465.
[bookmark: _Toc202788029]Washers
Unless shown otherwise on the drawings, all washers must be flat, round and normal size.
Hardened steel washers for use with Fasteners PC 8.8 or higher must conform to AS/NZS 1252.1. Washers conforming to EN 14399-5 or EN 14399-6 are acceptable.
Steel washers for use with bolts PC 4.6, PC 4.8 or PC 5.6 must conform to AS 1237.1 and AS 1237.2.
Oversize and square washers, including those used as part of a remedial treatment, must comply with Clauses 6.7.2, 6.7.4 and 8.2.4 of AS/NZS 5131 and be manufactured to the dimensions and material properties specified on the drawings. 
[bookmark: _Toc202788030]Studbolts
ISO metric high-strength steel studbolts must be PC 8.8 to AS 2528 or ASTM A193M. Associated nuts must be PC 8 to AS 2528 or ASTM A194M.
ISO metric low-strength steel studbolts must be PC 4.6 to AS 2528. Associated nuts must be PC 5 to AS 2528.
High-strength steel studbolts in Imperial units must be Grade B7 to AS 2528 or ASTM A193M. Associated nuts must be Grade 2H to AS 2528 or ASTM A194M.
Low-strength steel studbolts in Imperial units must be Grade B8 to AS 2528. Associated nuts must be Grade 8 to AS 2528.
[bookmark: _Toc202788031]Threaded Rods, Holding Down Bolts and Other Non-standard Fasteners
[bookmark: _Ref171492474]The pitch and dimensional tolerances of threaded rods and associated nuts must conform to AS 1275 or ISO 965. Their material property class must conform to AS 4291.1 and AS/NZS 4291.2. or ISO 898-1 and ISO 898-2.
U-bolts, L-bolts and other non-standard Fasteners must conform to the dimensions, material properties and protective treatment shown on the drawings.
Low-strength Fasteners (e.g. bolts and rods PC 4.6 and nuts PC 4) may be welded. Welding must conform to ATS 5410. Such Fasteners must not be manufactured from free-cutting steel as specified in AS 1443.
[bookmark: _Toc202788032]Locking Devices
[bookmark: _Ref171492143]Locking devices must be approved by the Principal. A low-strength nut (PC04 or PC05) to AS 1112.4, when used as a lock nut together with a standard nut and installed in accordance with Clause 8.3 of AS/NZS 5131, is acceptable to the Principal
[bookmark: _Ref171492171][bookmark: _Toc202788033][bookmark: _Hlk158795273]Stainless Steel Fasteners
[bookmark: _Toc202788034][bookmark: _Ref158813657]Composition
High-strength stainless steel fasteners must have a minimum ultimate tensile strength of 800 MPa.
[bookmark: _Ref165564437]The dimensions and associated tolerances of stainless steel Fasteners must conform to the standards stated in Table 7.2.
Table 7.2:	Manufacturing requirements for stainless steel fasteners
	Fastener 
	Manufacturing Standard

	ISO metric hexagon head bolts 
	ISO 4014, AS 1110.1 or DIN 931

	ISO metric hexagon head screws 
	ISO 4017 or AS 1110.2 

	ISO metric hexagon socket head cap screws
	ISO 4762 or AS 1420 

	ISO metric hexagon nuts 
	ISO 4032 or AS 1112.1 

	Washers
	ISO 7089
ISO 7090 or DIN 125A for chamfered washers 

	ISO metric threaded rods 
	ISO 965 or AS 1275


Where austenitic stainless steel fasteners are specified, A4, A5, or A8R grades of appropriate strength in accordance with ISO 3506 must be used. The use of other grades is not permitted.
A4 or A5 grade fasteners must not be exposed to chloride content exceeding 1000 ppm. 
Where duplex stainless steel fasteners are specified, either D6 or D8 grade of appropriate strength in accordance with ISO 3506 must be used.
D6 grade fasteners must not be used in an environment with a chloride content exceeding 3000 ppm.
[bookmark: _Toc201844776][bookmark: _Toc201844818][bookmark: _Toc202196779][bookmark: _Toc202788035]Protective Treatment for Fasteners
[bookmark: _Ref165564457]The protective treatment of Fasteners must conform to Table 8.1.
Table 8.1:	Protective treatment of fasteners
	Fastener type
	Clause reference
	Protective treatment

	High-strength structural bolts PC 8.8, and associated nuts and washers
	5.1, 5.2
	Hot-dip galvanising (HDG)(1)

	Low strength hexagon head bolts and screws PC 4.6, and associated nuts and washers
	6.3
	

	Threaded rods PC 4.6 or PC 8.8, and associated nuts and washers
	6.3, 6.16
	

	Holding down bolts and associated nuts and washers
	6.3, 6.16 
	

	Cup head bolts
	6.3
	

	High-strength structural bolts PC 10.9, and associated nuts and washers
	5.3
	Mechanical plating with zinc(2), or HDG(1, 4)

	High strength structural bolts PC 8.8, and associated nuts and washers for weather-resistant steel
	5.4, 6.3
	No coating is normally required on weather-resistant steel. To obtain uniformity of the patina layer for aesthetic value only, it must be cleaned to Sa2 – (Thorough blast cleaning to remove most of the mill scale).

	Weathering steel fasteners
	5.4
	No additional protective treatment

	High strength hexagon head bolts and screws PC 8.8 or PC 10.9 product grade A or B, and associated nuts and washers
	6.3
	PC 8.8: Mechanical plating with zinc(2), or electroplating with zinc(3) or HDG(1, 4).
PC 10.9: Mechanical plating with zinc(2) or 
HDG(1, 4).

	High strength hexagon socket head cap screws PC 10.9 or PC 12.9
	6.5
	Residual coating of light oil

	High strength countersunk socket head screws PC 10.9 or PC 12.9
	6.5
	

	Self-drilling screws
	6.5
	Class 4 to AS 3566.2 (withdrawn)

	Stainless steel fasteners
	7
	No additional protective treatment

	Locking devices
	6.19
	As approved by the Principal


Notes:
1. HDG must be in accordance with AS/NZS 1214 or equivalent.
Mechanical plating with zinc must be in accordance with ASTM B695-04 or equivalent.
Electroplating with zinc must be in accordance with AS 1897 or equivalent.
Hot-dip galvanised high strength structural bolts PC 10.9 may be used only if the assembly test to AS/NZS 1252.1 or the preloading suitability test to EN 14399-2 has been carried out and found to be conforming to the relevant standard, to avoid the risk of hydrogen embrittlement associated with the galvanising process.
[bookmark: _Toc202788036]Thermal Diffusion Galvanising
If specified in the Contract documents, thermal diffusion galvanising (TDG) instead of HDG or zinc plating must be used. The TDG layer must be applied in accordance with either ASTM A1059M or AS/NZS ISO 17668.  The specified TDG layer (minimum of Class 30 to AS/NZS ISO 17668) must be achieved.
A trial assembly of Fastener components (bolts or screws) that have a mating threaded component (a nut or a tapped hole) with the specified coatings, to verify that the components will fit properly, must be carried out.  
During the trial assembly, the nuts must be able to run up and down the threaded length of the bolt, or the screw must be run in and out of the tapped hole, using only force applied by fingers.
[bookmark: _Toc202788037]Testing
[bookmark: _Toc202788038]General
[bookmark: _Ref192692742]All sampling and testing required by this Specification must be performed by a laboratory that:
1. is accredited for the test method to meet the requirements of AS ISO/IEC 17025; and
1. complies with the resource requirements for competent testing personnel and appropriate supervision as required by AS ISO/IEC 17025.
The laboratory’s accreditation body must be a signatory to the International Laboratory Accreditation Cooperation Mutual Recognition Arrangement (ILAC MRA) for testing laboratories. The National Association of Testing Authorities (NATA) and International Accreditation New Zealand (IANZ) are signatories to the ILAC MRA.
The test reports or test certificates must include all reporting requirements of the test method and material standard. Reporting requirements must be expressed in English alphanumeric characters.
The Contractor must provide evidence that the laboratory meets the requirements of Clause 9.1. Inserting the appropriate logo or details of the ILAC MRA signatory on a test report or test certificate is an acceptable method of demonstrating accreditation.
The Contractor must ensure that the Fasteners are tested in accordance with this Clause and provide evidence of that testing.
Testing of Fasteners in Imperial units must conform to the relevant material and manufacturing standard(s), e.g. AS/NZS 2465.
Where less than 50 Fasteners of one type are required in the Works and those Fasteners are used in a low-risk environment, the Contractor may request the Principal to approve a waiver of the specified testing requirements for those Fasteners.
The frequency of testing of Fasteners in Imperial units must conform to Annexure B for the equivalent ISO metric Fastener grade.
Testing must be carried out on finished Fasteners which are representative of those supplied.
[bookmark: _Toc202788039]Mechanical Properties
Testing for mechanical properties must be carried out in accordance with Annexure B, which takes precedence over the requirements of the manufacturing standards, including AS/NZS 1252.
Tensile tests instead of wedge tensile tests must be carried out on bolts with nominal diameters larger than 39 mm.
The hardness tests may be carried out using either the Vickers or Rockwell scale. Test results that have been converted from one scale to the other must not be provided
The proof load test (refer Clause 9.6 of AS/NZS 4291.1) is a destructive test. Discard all proof load tested specimens.
The minimum number of specimens to be tested from each Purchase Lot for each of the specified tests must be in accordance with Annexure B.
[bookmark: _Toc202788040]Chemical Composition
Chemical composition testing must be carried out in accordance with the applicable standard.
One chemical composition test must be carried out for each Purchase Lot.
[bookmark: _Toc202788041]Reduced Rate of Testing
The Contractor may submit a proposal to the Principal for a reduced minimum frequency of testing to apply.  Any such proposal must be supported by a statistical analysis verifying consistent process capability and product characteristics. The Principal is under no obligation to accept any such proposal. Any acceptance of the proposal may be rescinded by the Principal at any time.
[bookmark: _Toc202788042]Test Certificates
[bookmark: _Ref171491146]The Contractor must provide test certificates showing that Fasteners tested conform to the requirements of this Specification. The test certificate for each Purchase Lot must include the following:
1. test certificate number and test date;
1. test description and applicable standard;
1. identification of test specimen and Purchase Lot;
1. description of test specimen and stage of manufacture at the time of testing;
1. protective treatment (if applicable) and lubrication condition
1. test result and acceptance criteria;
1. description of type and location of failure and the fracture surfaces, where applicable;
1. chemical composition of Purchase Lot;
1. name of and position of the person authorised the test report and dated signature; and
1. laboratory accreditation details.
[bookmark: _Toc202788043]Testing by Principal
If requested by the Principal, the Contractor must supply additional Fasteners from each Purchase Lot to enable the Principal to undertake testing of those Fasteners.
[bookmark: _Toc202788044]Nonconforming Purchase Lots
Where any test fails to meet the acceptance criteria, the Purchase Lot from which the sample specimen was taken must be discarded and replaced with a new Purchase Lot.
The replacement Purchase Lot must not be replaced from the same Manufacturing Lot as the rejected Lot.
[bookmark: _Ref193109020][bookmark: _Toc202788045]Traceability
The Contractor must ensure that the Supplier has procedures and Inspection and Test Plans in place to verify conformance with the traceability requirements of this Specification.
Each supplied Fastener item must be traceable. Documentation and identification of Fastener items and their packaging must enable traceability of each item.
The Manufacturing Lot Number (and trace lot number, if any) must be recorded for each item within each Purchase Lot to enable identification of the source of each item and each production process used for its manufacture.
High Strength Structural Bolt Assemblies supplied in accordance with Clause 5 must have traceability throughout the entire production operation, including incoming materials control, where material test certificates must be traceable to the manufacturing lot number and all processes defined in the Factory production control (FPC).
[bookmark: _Ref171493495][bookmark: _Toc202788046]Delivery and Storage
[bookmark: _Ref171491362]The following documentation must be provided prior to delivery:
1. the documentation specified in Clause 4.2;
1. the relevant Manufacturing Lot Number and trace Lot number (if any);
1. test certificates for the Purchase Lot(s) in accordance with Clause 9.18;
1. traceability information in accordance with Clause 10;
1. Supplier Declaration of Conformity (‘SDoC’) of the Purchase Lot(s) to the standards specified in this Specification.
	HOLD POINT 2

	Process Held
	Delivery of each consignment of Fasteners to Site

	Submission Details
	The documentation in Clause 11.1 must be submitted to the Principal at least 10 working days prior to the delivery of the Fasteners to the Site. 


Fasteners must be delivered as assemblies and components of assemblies must not be interchanged.
Fasteners of the same Purchase Lot must be delivered in the same container or in containers with identical labels for large quantities.
Fasteners must be stored in a waterproof container clear of the ground and protected from damage.


[bookmark: _Toc26182495][bookmark: _Toc202788047]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

	4.2
	1. Commencement of supply of Fasteners
	
	The documentation listed in Clause 4.2

	11.1
	2. Delivery of each consignment of Fasteners to Site
	
	The Fastener delivery documentation listed in Clause 11.1
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[bookmark: _Toc202788048]Annexure B:	Testing of Mechanical Properties
[bookmark: _Toc201844791][bookmark: _Toc202788049]Required Tests
Table B.1: Mechanical testing requirements
	Fastener type
	Clause reference 
	Tensile strength(1)
	Proof load(1)
	Other tests(1)

	
	
	Test method
	Test plan
	Test method
	Test plan
	Test method
	Test plan

	High strength weathering steel structural bolts
	5.4
	Wedge test to ASTM F3125M/F606M
	B
	ASTM F3125M/F606M
	B
	Rotational capacity test
ASTM F3125M–Supplementary Requirement S4+Annex A2
	B

	High strength structural bolts
	5
	Wedge test to AS/NZS 1252.1, Clause 6.6
	B
	AS/NZS 1252.1, Clause 6.6
	B
	Assembly test to AS/NZS 1252.1
	B

	
	
	
	
	
	
	Hardness test to AS/NZS 1252.1, Clause 2.4
	

	High strength structural nuts
	5
	NA
	
	AS/NZS 1252.1, Clause 6.6
	B
	Hardness test to AS/NZS 1252.1, Clause 3.4
	B

	Structural washers (hardened)
	5
	NA
	
	NA
	
	Hardness test to AS/NZS 1252.1, Clause 6.6
	C

	High strength bolts
	6
	Wedge test to AS 4291.1, Clause 9.1
	A
	AS 4291.1, Clause 9.6
	A
	Hardness test to AS 4291.1, Clause 9.9
	C

	High strength nuts
	6
	NA
	
	AS/NZS 4291.2, Clause 9.1
	A
	Hardness test to AS/NZS 4291.2, Clause 9.2
	C

	High strength screws other than socket head cap screws
	6
	Wedge test to AS 4291.1, Clause 9.1
	A
	AS 4291.1, Clause 9.6
	A
	Hardness test to AS 4291.1, Clause 9.9
	C

	High strength socket head cap screws
	6
	AS 4291.1, Clause 9.4
	A
	AS 4291.1, Clause 9.6
	A
	Hardness test to AS 4291.1, Clause 9.9
	C

	High strength studbolts or threaded rods
	6
	Wedge test to
AS 2528 Clause 2.3.6.3
	A
	AS 2528, Clause 2.3.6.2
	A
	Hardness test to AS2528 Clause 2.3.6.6
	C

	Hardened washers
	6
	NA
	
	NA
	
	Vickers hardness test to AS 1817 or Rockwell hardness test to AS 1815
	B

	Low strength bolts
	6
	AS 4291.1, Clause 9.2 (or wedge test to Clause 9.1)
	B
	AS 4291.1, Clause 9.6
	B
	NA
	

	Low strength screws
	6
	AS 4291.1, Clause 9.2 (or wedge test to Clause 9.1)
	B
	AS 4291.1, Clause 9.6
	B
	NA
	

	Low strength nuts
	6
	NA
	
	AS/NZS 4291.2, Clause 9.1
	B
	NA
	

	Low strength studbolts or threaded rods
	6
	AS 4291.1, Clause 9.2
	B
	AS 2528, Clause 2.3.6.2
	B
	NA
	

	Mild steel washers
	6
	NA
	
	NA
	
	Hardness test to AS 1237.1
	B

	Stainless steel bolts
	7
	ISO 3506-1, Clause 7
	B
	ISO 3506-1, Clause 7
	B
	NA
	

	Stainless steel screws
	7
	ISO 3506-1, Clause 7
	B
	ISO 3506-1, Clause 7
	B
	NA
	

	Stainless steel nuts
	7
	NA
	
	ISO 3506-2, Clause 7
	B
	NA
	

	Stainless steel studbolts or threaded rods
	7
	ISO 3506-1, Clause 7
	B
	ISO 3506-1, Clause 7
	B
	NA
	

	Stainless steel washers
	7
	NA
	
	NA
	
	Vickers hardness test to AS 1817 or Rockwell hardness test to AS 1815
	B

	Self-drilling screws
	6
	AS 3566.1, Clause 1.11
	
	NA
	
	NA
	


NA = Not applicable
1. Refer to Table B2 for details of minimum testing frequency for the respective Test Plans.


[bookmark: _Toc202788050]Test Frequency
The test frequency must be determined as follows:
1.	Identify the type of tests required and the associated Test Plan from Table B1.
2.	Determine minimum number of specimens for each test from Table B2 for the Purchase Lot size according to the specified Test Plan.
Table B2: Testing frequency for test plans
	Purchase lot size(1)
	Minimum number of specimens

	
	Test Plan A
	Test Plan B
	Test Plan C

	≤ 50
	2
	1
	1

	> 50 and ≤ 200
	3
	1
	1

	> 200 and ≤ 1,000
	5
	2
	1

	> 1,000 and ≤ 5,000
	8
	3
	2

	> 5,000 and ≤ 10,000
	12
	3
	2

	> 10,000
	16
	4
	2


1. Refer to Clause 2 for ‘Purchase Lot size’ definition.
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