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[bookmark: 1.1_Scope][bookmark: _Toc211869341][bookmark: _Toc213917438]Scope
[bookmark: _Toc514678946][bookmark: _Toc886733][bookmark: _Toc886732][bookmark: _Toc64027150]Austroads Technical Specification ATS 5640 sets out the requirements for the design, manufacture and installation of Modular Bridge Expansion Joints (MBEJ).
An MBEJ is an expansion joint that consists of a number of transverse beams, known as centre beams, and seals that are connected to a series of support mechanisms to provide a large movement capacity. Both single and multiple support bar systems are covered in this Specification. 
The Contractor must ensure that the MBEJ Manufacturer complies with the requirements of this Specification.
[bookmark: _Ref77148787][bookmark: _Toc211869342][bookmark: _Toc213917439]Referenced Documents
The following documents are referenced in this specification:
	Australian/New Zealand Standards
AS/NZS 1100.501	Technical drawing – Part 501: Structural engineering drawing
AS 1101.3	Graphical symbols for general engineering – Part 3: Welding and non-destructive examination
AS/NZS 1554	Structural steel welding
Part 1: 	Welding of steel structures
Part 5: 	Welding of steel structures subject to high levels of fatigue loading 
AS 1627.4	Metal finishing – Preparation and pretreatment of surfaces, Part 4: Abrasive blast cleaning of steel
AS 1683	Methods of test for elastomers
Method 11: 	Tension testing of vulcanized thermoplastic rubber
Method 13: 	Compression set of vulcanized rubber under constant deflection
Method 15.1: 	International rubber hardness 
Method 15.2: 	Durometer hardness
Method 23: 	Rubber – Vulcanised – Determination of resistance to liquids
Method 24: 	Determination of the resistance of vulcanized or thermoplastic rubbers to ozone cracking – Static strain test
Method 26: 	Rubber, vulcanised or thermoplastic – Accelerated ageing and heat resistance tests
AS 2177	Non-destructive testing – Radiography of welded butt joints in metal
AS 2207	Non-destructive testing – Ultrasonic testing of fusion welded joints in carbon and low alloy steel
AS/NZS 2312.1    	Guide to the protection of structural steel against atmospheric corrosion by the use of protective coatings 
AS 2700	Colour Standards for General Purposes
AS 2702	Acoustics – Methods for the Measurement of Road Traffic Noise
AS 2812	Welding, brazing and cutting of metals – Glossary of terms
AS/NZS 3750	Paints for steel structures – Part 1: Epoxy mastic (two-pack) – For rusted steel
AS/NZS 5100	Bridge Design
Part 2: 	Design loads
Part 4: 	Bearings and deck joint
Part 6: 	Steel and composite construction

	National Cooperative Highway Research Program
NCHRP Report 402	NCHRP Report 402: Fatigue Design of Modular Bridge Expansion Joints

	Austroads
ATS 5420 	Supply of Steel Fasteners
ATS 5410	Steel Fabrication – Fabrication and Erection
ATS 5450 	Protection of Steelwork by the Use of Paint Coatings 
ATS 5530 	Supply of Pot Bearings
ATS 5630 	Elastomeric Strip Seal Expansion Joints

	ASTM International
ASTM D5973	Standard Specification for Elastomeric Strip Seals With Steel Locking Edge Rails Used In Expansion Joint Sealing


[bookmark: _Toc211869343][bookmark: _Toc213917440]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: _Ref77071177]In addition to the definitions in AS 5100.2 and AS 5100.4, the following definitions and abbreviations apply to this Specification.
	Joint Designer:
	The senior design engineer who is responsible for the design of the MBEJ. 

	MBEJ:
	Modular Bridge Expansion Joint, as described by this Specification.

	MBEJ Manufacturer:
	The company undertaking the design, fabrication, assembly and testing of the MBEJ in accordance with this Specification.

	Multiple Support Bar MBEJ:
	An MBEJ that has the following characteristics: 
Centre beams are connected to longitudinal support bars.
Each support bar supports only one centre beam. 
The support bars span across the MBEJ opening and slide between elastomeric springs and bearings in support boxes. 
The support boxes are cast into the concrete on both sides of the MBEJ. 
A typical multiple support bar MBEJ is shown in Figure 3.1(a).

	Single Support Bar 
MBEJ:
	An MBEJ that has the following characteristics: 
1. Centre beams that are attached to support bars using steel yokes and elastomeric springs and bearings.
Each support bar supports a number of centre beams. 
The support bars span across the MBEJ opening and slide between elastomeric springs and bearings in support boxes.
The support boxes are cast into the concrete on both sides of the MBEJ and accommodate the required number of support bars.
The Swivel Joist System is a variant of this design. A typical single support bar MBEJ is shown in Figure 3.1(b).

	Swivel Joist System:
	A special type of single support bar MBEJ system with swivelling single support bars.


[bookmark: _Toc514678947][bookmark: _Toc886734]Figure 3.1(a):		Example of a multiple support bar MBEJ system
[image: ]
Figure 3.1(b):	Example of a single support bar MBEJ system (shown inverted)
[image: A close-up of a circuit board

Description automatically generated with medium confidence]
[bookmark: _Toc211869344][bookmark: _Toc213917441]Quality System Requirements
[bookmark: _Ref161643920][bookmark: _Ref9599800]The Contractor must prepare and implement a Quality Plan that includes the documentation listed in Table 4.1.
Table 4.1:	Quality Plan 
	[bookmark: _Hlk113024862]Clause
	Description of Document

	4.2
	Evidence of certification to AS/NZS ISO 9001.

	5.1
	Design details.

	9.1
	Procedures and other details for fabrication of the steelwork.

	10.1
	Procedures and other details for the application of the protective coating.

	11.1
	Procedure for installation of the seal.

	12.1
	Procedures and other details for assembly of the MBEJ.

	13.1
	Procedures for the transport, handling and storage of the MBEJ.

	14.1
	Procedures for installation of the MBEJ.

	15.1
	Procedure for testing the watertightness of the seals.


[bookmark: _Ref211868477]The MBEJ must be manufactured under a Quality Management System which has been certified to AS/NZS ISO 9001 by a JASANZ accredited organization.
[bookmark: _Ref77235134]A fabrication program must be submitted to the Principal. The fabrication program must be updated whenever necessary to reflect the actual progress of the work and must include:
the proposed sequence of operations and the proposed time required for fabrication of all members and/or parts, which must be identified by name and mark;
the proposed timing for carrying out any repairs to the protective treatment, including areas in contact with concrete and areas that will be inaccessible in the completed structure, and
the proposed timing for carrying out protective treatment to the surfaces that are inaccessible in the completed structure and outside of field welds.
	[bookmark: _Hlk9589851]HOLD POINT 1

	Process Held
	Commencement of work on the MBEJ.

	Submission Details
	[bookmark: _Hlk3530642]The following must be submitted to the Principal at least 5 working days prior to the commencement of work on the MBEJ:
1. Quality Plan (including design details); and
1. fabrication program


[bookmark: _Ref77072657][bookmark: _Ref16595278][bookmark: _Toc47437429][bookmark: _Toc64469507][bookmark: _Toc29489164][bookmark: _Ref55460709][bookmark: _Ref55470685][bookmark: _Hlk66784374][bookmark: _Toc1138829][bookmark: _Toc9850016][bookmark: _Hlk9434043]If requested, the Contractor must submit 4 sets of any non-metallic components proposed for use in the MBEJ to the Principal, including:
0. each type of elastomeric bearing; and
0. each type of elastomeric spring.
The samples must be accompanied by details of where each bearing and spring is to be used and what pre-compression is applied to each bearing and spring,
All testing required under this Specification must be performed by a laboratory which is accredited for the test method to meet the requirements of AS ISO/IEC 17025. The accreditation body must be 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. If no such facilities are available for a test, the test must be carried out in a laboratory approved by the Principal with the results reported in a format acceptable to the Principal.
[bookmark: _Ref77242678][bookmark: _Toc211869345][bookmark: _Toc213917442]Design 
[bookmark: _Toc211869346][bookmark: _Toc213917443]General
[bookmark: _Ref151472296]The Quality Plan must include:
0. the name, contact details and curriculum vitae of the MBEJ Manufacturer’s Joint Designer;
0. names and details of bridges where MBEJ of the MBEJ system type have been installed, together with the movement capability, installation date, and the name, contact details of the maintaining authority for each bridge;
0. noise test reports of the performance of the MBEJ system under traffic;
0. an experimental modal analysis study, conducted on a comparable size and type of dynamically similar MBEJ from the supplier;
0. evidence of compliance with the fatigue test requirements set out in Appendix B of NCHRP Report 402; and
0. results from the tests performed according to Clause 20.7 of AS5100.4.
The MBEJ must be designed in accordance with the requirements of this Clause 5, AS 5100.6 and AS 5100.4, as modified by this Specification.
The dynamic amplification factor (DAF) must be evaluated in accordance with Method 1, as specified in Clause 20.3.9 of AS 5100.4. The Contractor may submit a proposal for the use of an alternative DAF, with supporting evidence to justify an alternative value, but the Principal is under no obligation to accept any such proposal. However, the value of DAF must not be less than 1.6 in any case.
[bookmark: _Toc211869347][bookmark: _Toc213917444]General Arrangement
The centre beams must be continuous over the full width of the carriageway and must not have field splices.
The maximum clear gap between the tops of the centre beams is 85 mm at the joint opening corresponding to the ultimate limit state.
The spacing between centrelines of the support bars must not exceed 1500 mm.
MBEJ systems may utilise either positive mechanical control (for example, pantographs, etc.) or elastomeric springs to provide equidistant centre beam spacing. The MBEJ Manufacturer must demonstrate that the equidistant system proposed is capable of maintaining equal centre beam spacing under all possible operating conditions for the life of the MBEJ where the MBEJ is to be installed at a slope (in the direction of vehicular traffic) exceeding 0.5°.
The MBEJ must be capable of undergoing satisfactorily the movements specified in the Contract documents at all times in service.
[bookmark: _Toc211869348][bookmark: _Toc213917445]Design Service Life
[bookmark: _Ref77232082]The MBEJ components must be designed to comply with the requirements specified in Table 5.9.
[bookmark: _Toc211869349]Table 5.9:	Service Life and Restrictions During Replacement 
	[bookmark: _Hlk208321480]Component
	Minimum Service Life (years)
	Traffic Restrictions Permitted During Replacement

	Compression springs and control springs.
Support bearings.
	15
	None permitted

	Joint seals.
	20
	Either:
A total road closure not exceeding two hours; or
Not more than two lanes of the bridge at a time closed to traffic

	Centre beams, including welded attachments.
Support bars, including welded attachments.
Support boxes and attachments.
	100
	Not specified


[bookmark: _Toc213917446]Limit State Requirements
The nominal yield strength (fy) must not be less than 250 MPa or greater than 350 MPa for structural steel members, unless otherwise approved by the Principal.
The nominal tensile strength (fu) must not be less than 830 MPa for bolts and 480 MPa for welds.
[bookmark: _Ref161581002]The structural design must be in accordance with the principles of limit state design. The following relationship must be satisfied:
S*	≤ Ф Rlim	
Where:
S* =	the design action effect (force, stress, stress range, etc) for the appropriate limit state.
Ф =	the capacity reduction factor.
Rlim =	the nominal strength, corresponding to S*, for the appropriate limit state.
The limit states of fatigue, strength and serviceability must be checked according to this Specification and Clause 20 of AS 5100.4, incorporating modifications required by this Specification.
The joint opening and other specific design requirements must be as stated in the Contract documents.
The structure must be analysed and the equation set out in Clause 5.12 verified for each member and component of the MBEJ, as follows:
0. for the fatigue limit state, S* denotes the stress range and Rlim denotes the fatigue resistance for the appropriate Detail Category, for infinite cycles of stress (the cut-off limit stress range);
for the strength limit state, S* denotes the bending moments, shears and axial forces and Rlim denotes the section capacity and member capacity, based on the yield stress (fy) or the tensile strength (fu), as applicable; and
the serviceability limit state requirements primarily deal with noise and damping of vibrations. Clauses 5.27 to 5.29 specify noise level requirements of the MBEJ. The MBEJ Manufacturer must demonstrate by testing in accordance with Appendix F of AS5100.4 that the MBEJ system exhibits damping of at least 5% of critical damping for the first five natural modes.
[bookmark: _Toc211869350][bookmark: _Toc213917447]Anchorage
Edge beams
[bookmark: _Ref74155713]Where edge beams are not integral with the support boxes, edge beams must be designed in accordance with Clause 19.4 of AS 5100.4 and detailed in accordance with Figure 5.16. Studs that anchor the MBEJ into the concrete must be 19 mm minimum diameter, minimum 100 mm in length (after welding) and at maximum 300 mm spacing.
Figure 5.16:	Example of Edge Beam Anchorage
[image: ]
Where edge beams are integral with the support boxes, the edge beam to support box fillet welds along the base of the edge beam must be assumed to carry not more than 50% of the horizontal component of load.
Where the clear spacing between support boxes exceeds 300 mm, additional anchors conforming to Clause 19.4 of AS 5100.4 must be provided. Where studs are used, they must be designed in accordance with the preceding paragraph.
The minimum concrete cover over welded studs, cleats and other fixtures is 50 mm, but 75 mm must be used where practicable.
Support boxes
Horizontal studs that anchor the support box into the concrete must be 19 mm minimum diameter, minimum 100 mm in length (after welding) and at maximum 300 mm spacing. Vertical studs that anchor the support box into the concrete must be 13 mm minimum diameter, minimum 75 mm in length (after welding) and at maximum 300 mm spacing.
Alternative forms of anchorage that do not rely upon resistance-welded studs are permitted and must be designed in accordance with Clause 19.4 of AS 5100.4.
The set back of bearings under the support bars from the edge of the supporting concrete substrate just below the support boxes must be sufficient to prevent spalling of substrate, but not be less than 100 mm.
Sufficient jacking space must be provided within the support bar boxes to enable replacement of support bar bearings without requiring any temporary works, where possible.
Anchor bars that attach the MBEJ into the concrete must be designed as follows:
0. stud welded shear connectors must only be welded by resistance welding using a welding gun; and
0. welds holding anchor bars to the MBEJ must develop the full strength of the bar.
[bookmark: _Toc211869351][bookmark: _Toc213917448]Weld Detailing
All welds in centre beams and support bars must be full penetration butt welds – Category ‘FP’. All welds attaching anything to centre beams or support bars, within 10 mm of the top or bottom surface, must be full penetration butt welds – Category ‘FP’. This requirement excludes the welding of stainless steel sliding sheets. All other welds, except stud welds, must be Category ‘SP’.
[bookmark: _Toc211869352][bookmark: _Toc213917449]Seals
Design requirements of seals are specified in Clause 20.7.4 of AS5100.4.
[bookmark: _Toc211869353][bookmark: _Toc213917450]Noise Under Traffic
[bookmark: _Ref164168878]The MBEJ must not generate excessive noise or vibration under traffic and must represent ‘best practice’ in achieving minimum noise levels under traffic.
[bookmark: _Ref77239963]The current and estimated future average noise of traffic crossing the MBEJ must not be greater than 6 dB in excess of the traffic noise 30 m from the joint. Notwithstanding this requirement, the combined average noise generated by the MBEJ and traffic must not exceed any noise limits specified in the Contract documents.
[bookmark: _Ref77240146]Noise testing must be carried out in accordance with AS 2702, with measurements taken for drive-by noise performance and underneath the bridge.
[bookmark: _Toc211869354][bookmark: _Toc213917451]Lifting Points
Suitable handling attachments or lifting points must be provided to assist in the handling and location of the MBEJ.
[bookmark: _Toc211869355][bookmark: _Toc213917452]Exposed Surfaces
The exposed surfaces of the MBEJ must be designed to assist in the rejection or reduction of debris accumulation and to allow access for clearing of any debris present.
[bookmark: _Toc211869356][bookmark: _Toc213917453]Pedestrian and Cyclist Requirements
Where the MBEJ may be trafficked by pedestrians or cyclists, the MBEJ must conform to the following additional requirements:
0. Austroads, Guide To Engineering Practice, Part 13, Pedestrians;
0. Austroads, Guide To Engineering Practice, Part 14, Bicycles; and
0. any cover plate on the footpath must have a non-slip surface and not present a trip hazard.
[bookmark: _Toc211869357][bookmark: _Toc213917454]Design for Maintenance
The design of the MBEJ must ensure that all performance criteria for the MBEJ are met with minimum maintenance for the design life of the MBEJ.
An MBEJ with three or less seals must be detailed with support boxes with removable tops. 
The design must allow for ready access to the MBEJ and provide sufficient space for inspection, maintenance and replacement of MBEJ components as required.
[bookmark: _Ref77249542][bookmark: _Toc211869358][bookmark: _Toc213917455]Design Documentation and Drawings
[bookmark: _Toc211869359][bookmark: _Toc213917456]Design Documentation
The Contractor must submit to the Principal sufficient drawings and detailed design calculations to enable a complete check of the design to be done in accordance with this Specification and AS 5100.4.
[bookmark: _Ref77238951]At a minimum, the information submitted must include:
0. general arrangement;
details of all members, support boxes, yokes if any;
all dimensional tolerances for fabrication and fatigue categories of all welds;
adequate details of all connections to enable the connections to be checked for fatigue (refer to Clause 20.4 of AS5100.4);
Standard Drawings indicating the force transmission system for the control spring buffers;
static and dynamic design calculations for all structural components, including the anchorages, showing that the MBEJ manufactured to the tolerances shown on the drawings will perform satisfactorily;
analysis of the safety and integrity of the MBEJ during transport and erection;
certification that the materials and fatigue sensitive details proposed for use on the project have been pre-tested and must meet the requirements as stated in the current product literature;
evidence that the MBEJ has been successfully tested for noise as required under Clause 5.29; and
any additions or alterations required to the structure to provide for installation.
All engineering calculations and dimensions in the drawings must be in SI units.
[bookmark: _Toc211869360][bookmark: _Toc213917457][bookmark: _Ref69370209]Shop Drawings
Shop drawings must be prepared for the fabrication of all members. Shop drawings must be:
0. certified by the Joint Designer; and
0. independently verified by personnel other than those directly involved in the design and drafting of the shop drawings.
The details shown on the shop drawings must be consistent with the design drawings and must:
0. include a marking plan which must show the location and orientation of the MBEJ in the bridge;
0. conform to AS/NZS 1100.501 as appropriate – drawings showing only the cutting dimensions of beams, flanges and the like must not be considered as shop drawings;
0. include welding and cutting definitions conforming to AS 2812;
0. include welding symbols conforming to AS 1101.3;
0. show complete information regarding the location, type, category, size and extent of all welds and must clearly distinguish between shop and field welds;
0. clearly indicate any instance where the welding sequence and/or technique must be carefully controlled to minimise shrinkage stresses and distortion;
0. clearly indicate any instance where welding is not permitted;
0. show weld lengths which are the required effective lengths;
0. show identification marks for each MBEJ and separate identification marks for each part of each MBEJ;
0. show all associated bolting, accessories and/or joining details for assemblies;
0. show details of all holes and attachments required for temporary work such as lifting lugs including methods of sealing all such holes after use; and
0. show instructions for installation.
[bookmark: _Ref77235174]All drawings, regardless of the time of submission, must be submitted to the Principal in an electronic format acceptable to the Principal.
	[bookmark: _Hlk16406110]HOLD POINT 2

	Process Held
	Commencement of fabrication of the MBEJ.

	Submission Details
	Completed design documentation must be provided to the Principal at least 20 working days prior to the commencement of fabrication and associated shop drawings must be submitted at least 10 working days prior to the commencement of fabrication.


[bookmark: _Ref77312490][bookmark: _Toc211869361][bookmark: _Toc213917458]Constituent Materials and Components
[bookmark: _Toc211869362][bookmark: _Toc213917459]General
All materials must comply with the provisions of this Specification and the specific requirements shown on the Drawings. 
If the Contractor proposes to use materials that are supplied to other than Australian/New Zealand Standards, certified documents stating the equivalent grade in an Australian/New Zealand Standard must be submitted to the Principal. The Principal is under no obligation to accept any such proposal.
[bookmark: _Ref77235646]Aluminium components must not be used in an MBEJ.
[bookmark: _Ref161645282]The Contractor must notify the Principal prior to performing testing of material to be incorporated into an MBEJ.
	WITNESS POINT 1

	Process 
	Testing/examination of the materials incorporated into the MBEJ, where required by this Clause 7.

	Notification Period 
	At least 5 working days before the commencement of the testing.


[bookmark: _Toc211869363][bookmark: _Toc213917460]Steel
The centre beams, edge beams, support bars, control arms and control boxes must be fabricated from steel which complies with the requirements specified in ATS 5410. Weld repaired steel must not be used. 
All steel intended for use as centre beams or support bars must be non-destructively examined prior to cutting to ensure soundness of the material. 
Stainless steel sheet must comply with the material properties specified in Specification ATS 5530 for the stainless steel sheet used for sliding surfaces.
[bookmark: _Toc211869364][bookmark: _Toc213917461]Fasteners
All bolts, nuts, screws and washers must comply with relevant clauses of ATS 5420.
[bookmark: _Toc211869365][bookmark: _Toc213917462]Seals
Preformed elastomeric joint seals must comply with the requirements of ATS 5630 or ASTM D5973 and be made from vulcanised compound having polymerised chloroprene as the only base polymer.
Seals must satisfy material and testing requirements specified in Clause 20.7.4 of AS5100.4, unless modified otherwise by this Specification.
A certificate from the supplier of the seal verifying conformance of the seal with the requirements of the drawings and this Specification must be submitted to the Principal.
The permissible tolerance is 0 to + 2 mm in relaxed width of seal. 
[bookmark: _Toc211869366][bookmark: _Toc213917463]Sliding Material
Sliding material must have properties complying with following, as applicable:
0. PTFE (polytetrafluoroethylene) to ATS 5530;
0. ASM (approved sliding material) to ATS 5540; and
0. any other approved sliding material to a reputable standard approved by the Principal.
[bookmark: _Toc211869367][bookmark: _Toc213917464]Springs
Elastomeric components used above and below support bars and between centre beams and support bars in the MBEJ must comply with Clause 20.7.5 of AS5100.4.
[bookmark: _Toc211869368][bookmark: _Toc213917465]Traceability
A comprehensive system of identification records must be established and maintained including which items are cut from each piece of material and where each item is used in each member. Records must be updated daily and a copy must be forwarded to the Principal upon request.
[bookmark: _Toc77079454][bookmark: _Toc211869369][bookmark: _Toc213917466]Material Conformity
[bookmark: _Ref151474045]Documentary evidence that verifies that all constituent materials conform to the requirements of this Specification must be provided to the Principal prior to the commencement of assembly of the MBEJ. This includes current certificates of compliance and test results for:
0. carbon steel;
stainless steel;
fasteners;
elastomer for joint seals;
sliding materials such as PTFE, ASM, and others as applicable; and
elastomeric springs.
	HOLD POINT 3

	Process Held
	Assembly of the MBEJ

	Submission Details
	All relevant materials certificates and test results must be submitted to the Principal at least 5 working days prior to the commencement of assembly.


[bookmark: _Ref77144957][bookmark: _Ref77144966][bookmark: _Toc211869370][bookmark: _Toc213917467]Fabrication of Steelwork
[bookmark: _Toc211869371][bookmark: _Toc213917468][bookmark: _Ref55459413][bookmark: _Ref15996048]General
[bookmark: _Ref77141296]The Quality Plan must include procedures for the fabrication of the steelwork, including the those required under ATS 5410. 
Fabrication of steelwork must be carried out in accordance with the requirements of ATS 5410.
[bookmark: _Ref77235822]The Contractor must ensure that the fabrication program submitted with the Quality Plan reflects the actual progress of work and the Principal is provided with prior notice of the commencement of each stage of the fabrication, including dimension accuracy tests.
	WITNESS POINT 2

	Process 
	The commencement of each stage of fabrication described in Clause 9.

	Notification Period 
	At least 5 working days before the commencement of each stage of fabrication.


[bookmark: _Toc211869372][bookmark: _Toc213917469]Prototypes
[bookmark: _Ref77235419]Prototypes of each set of welded components of the MBEJ must be fabricated and checked for dimensional accuracy prior to the remaining fabrication of the MBEJ.
	HOLD POINT 4

	Process Held
	Welding of Prototypes and dimensional accuracy checks

	Submission Details
	The prototype and test results must be provided to the Principal at least 5 working days prior to the commencement of fabrication of the remaining MBEJ. 


[bookmark: _Toc211869373][bookmark: _Toc213917470]Centre Beam Dimensional Checks
The dimensional checks must be performed after completion of welding of the first centre beam for each type of connection.
The dimensional checks must verify that:
0. all centre beams, support bars and other components are in their design planes;
0. centre beams to support bar connections and other components are orthogonal; and
0. centre beams and support bars are straight.
[bookmark: _Toc211869374][bookmark: _Toc213917471]Tolerances
Fabrication dimensions must comply with the tolerances given on the drawings. Where a tolerance is not otherwise specified it is ± 2 mm. Tolerances must be such that all parts fit together within the stated tolerances.
Before any marking out or other work is done, all bars and sections must be made straight and free from twist to achieve the design tolerances. The methods adopted must be such as to not damage the material.
[bookmark: _Toc211869375][bookmark: _Toc213917472]Cutting
Steel may be cut by flame cutting, sawing or shearing unless otherwise specified. Surfaces produced by such cutting must be representative of good workmanship, finished square (unless a bevelled edge is called for), true to the required dimensions and free from defects, such as excessive roughness, which would impair the service performance or seriously interfere with subsequent fabrication and protective treatment. 
Shearing of steel items over 16 mm thick must not be carried out when the item is to be galvanised and subject to tensile stresses, unless the item is subsequently stress relieved. Distortions caused by shearing must be removed.
Re-entrant corners must be smoothly rounded to a radius of 20 mm. Unless shown otherwise on the drawings, all corners on exposed edges must be rounded to a radius of approximately 1.5 mm, except where such edges are subsequently to be welded. Rolled edges need not be rounded provided the corners have a similar radius.
Any cut surface to be incorporated in a weld must comply with AS/NZS 1554 and the depth of isolated gouges must not be greater than 2 mm.
Flame cutting of plates, sections and other components with surfaces which must be installed in the as-cut condition must be carried out using procedures produce minimum reduction in properties at the cut surface and must satisfy the requirements stated below.
Any cut surfaces to be used in the as-cut condition must have:
0. a surface roughness (CLA) not greater than 12 µm when measured in accordance with the methods specified in ATS 5410;
0. a depth of isolated gouges not greater than 3 mm provided that such defects are tapered out smoothly for a distance of at least 75 mm on both sides of the defect; and
0. a surface quality that must not impair subsequent fabrication and protective coating requirements.
Cut surfaces may be ground to achieve the stated surface roughness criteria. Grinding marks must be parallel to the direction of the cut. Any flame cut surface may require light surface grinding to achieve a finish suitable for subsequent protective coating requirements.
[bookmark: _Toc211869376][bookmark: _Toc213917473]Drilling
The nominal diameter of a completed hole must be:
0. not more than 2 mm larger than the nominal bolt diameter for a bolt not greater than 24 mm in diameter, and
0. not more than 3 mm larger than the nominal bolt diameter for a bolt greater than 24 mm in diameter.
Holes may be either drilled full-size or reamed to full-size after sub-drilling or sub-punching.
Sub-punched and sub-drilled holes must be smaller in diameter than the nominal diameter of bolts by at least 3 mm. For sub-punched holes, the diameter of the die must not exceed the diameter of the punch by more than 1 mm. Holes must be clean cut, without torn or ragged edges. Reamed or drilled holes must be cylindrical and perpendicular to the face of the member unless otherwise shown on the drawings. Reaming and drilling must be done by mechanical means.
Connecting parts must be assembled and held securely while being reamed or drilled and must be match-marked before separating the parts.
All burrs must be removed. If necessary, assembled parts must be taken apart for removal of burrs caused by drilling and reaming.
[bookmark: _Toc211869377][bookmark: _Toc213917474]Bending
Bending and forming plates, bars or sections during fabrication must conform to the steel manufacturer's recommendations and the provisions of ATS 5410.
[bookmark: _Toc211869378][bookmark: _Toc213917475]Welding
All welding of steel must be carried out in accordance with the provisions of ATS 5410.
All Category FP welds must be 100% visually and 100% non-destructively examined using methods conforming to the requirements of AS 2177 and/or AS 2207 as appropriate. Non-destructive examination using ultrasound must report the length, depth and height of any defect.
Jigs must be used to assist the fabrication process during any welding of the centre beams.
[bookmark: _Ref77235505]Distortion and residual stresses resulting from welding and fabrication may be corrected by mechanical or thermal means in accordance with the provisions of ATS 5410 or, where no such provision is made, in accordance with accepted industry good practice. 
	HOLD POINT 5

	Process Held
	Correction of distortion and residual stress by mechanical or thermal means.

	Submission Details
	Procedures for any such corrective action must be provided to the Principal prior to the corrective action commencing. 


[bookmark: _Toc211869379][bookmark: _Toc213917476]Jointing and Assembly
Joints in the component parts of welded members must be made before the parts are assembled.
Where additional joints are made at locations not shown on the drawings or joints are moved from the locations shown on the drawings, details of the position of such joints must be included in the as-built drawings.
[bookmark: _Ref77076760][bookmark: _Toc211869380][bookmark: _Toc213917477]Corrosion Protection
[bookmark: _Toc211869381][bookmark: _Toc213917478]General
[bookmark: _Ref77141319]The Quality Plan must include:
0. details of the coating products to be used;
0. details of the facilities and equipment for the surface preparation and application of the coating; and
0. procedures for the surface preparation and application of the protective coating.
[bookmark: _Ref151467525]Steel components other than stainless steel must be coated on all surfaces with an inorganic zinc primer/MIO epoxy system in accordance with ATS 5450.
[bookmark: _Toc211869382][bookmark: _Toc213917479]Alternate Corrosion Protection System
The Contractor may submit a proposal to the Principal for an alternative corrosion protection system to that stated in Clause 10.2. The Principal is under no obligation to accept any such proposal, which must include:
0. a full description of the proposed corrosion protection system;
0. a full manufacturer’s specification for each of the materials included in the proposed corrosion protection system; and
0. a direct comparison between the requirements of AS/NZS 2312 for Atmospheric Corrosivity Category C3: Medium and the proposed corrosion protection system.
[bookmark: _Toc211869383][bookmark: _Toc213917480]Surfaces Exposed to Traffic
Supports and control boxes exposed to traffic must have an approved skid resistant surface treatment and all such parts must be resistant to attrition and vehicular impact.
[bookmark: _Ref77094961][bookmark: _Toc211869384][bookmark: _Toc213917481]Installation of Seals
[bookmark: _Ref77141516]The Quality Plan must include a procedure for installation of the seal and the manufacturer’s installation instructions.
The longitudinal profile of the seal, required to match the bridge cross section, may be obtained either by bending the seal to the required angle, or by joining straight lengths of seal by means of an adhesive recommended by the manufacturer of the seal. All joining of seal lengths must be performed in the factory, except that joining of the seals at sharp changes in profile may be performed in the field.
The metal seal retainer must suit the installation conditions and the seal used without compromising the performance of the MBEJ.
The method of installing the seals must be in accordance with the recommendations of the seal manufacturer.
[bookmark: _Toc211869385][bookmark: _Toc213917482]Assembly
[bookmark: _Ref77139040]The Quality Plan must include:
0. procedures for the assembly, together with proposed applicable tolerances, and testing of the MBEJ; 
0. evidence that the proposed tolerances are adequate for the correct functioning of the MBEJ
0. details of work to be carried out at the workshop and work to be carried out at the site;
0. details of work to be carried out by shop treatment and work to be carried out by field treatment;
0. details of manufacturing jigs; and
0. procedures for undertaking any repairs or corrections.
[bookmark: _Ref77235895]The Contractor must notify the Principal of the dates for the commencement of:
0. assembly;
0. welding; and
0. installation of seals.

	WITNESS POINT 3

	Process 
	The commencement of:
1. assembly;
1. welding; and
1. installation of seals.

	Notification Period 
	At least 5 working days before the commencement of each of the above activities.


[bookmark: _Ref77233923]The Contractor must photograph and fully document the assembly process and provide these records to the Principal. This includes:
0. dynamic stiffness and damping testing of the springs and bearings in accordance with Appendix F of AS 5100.4; 
0. preload and fitting of the springs and bearings;
0. the measured heights of all support box bearings; and
0. inspecting the assembled MBEJ for conformance.
Notwithstanding the achievement of specified tolerances on individual components during manufacture, all specified tolerances for the assembled MBEJ must be achieved to ensure the proper functioning of the MBEJ in service.
At the completion of assembly and prior to installation of the seals, the MBEJ Manufacturer must ensure that suitable facilities are provided and time is made available for the inspection of the MBEJ by the Principal. The facilities must allow free access to all sections of the MBEJ so that a full compliance inspection to the requirements of this Specification can be carried out.
The joints seals must not be installed until all inspections of the assembled MBEJ have been completed any non-conformances rectified.
Each MBEJ must be marked with durable identification marks and have its total mass clearly marked upon it.
[bookmark: _Toc211869386][bookmark: _Toc213917483]Transportation, Storage and Handling of the MBEJ
[bookmark: _Ref77139104][bookmark: _Hlk77140140]The Quality Plan must include:
0. procedures for the transport, handling and storage of the MBEJ; and 
0. details of the measures to prevent distortion and damage to the MBEJ and its protective coating. 
All open joints, ends and projecting parts must be protected from damage in transit in such a manner as to stiffen the member and prevent distortion.
Special care must be taken in the packing and methods of support and lifting during handling of all structural steelwork to prevent distortion or damage to the steelwork and its protective coating.
[bookmark: _Ref77235555]All steel, whether fabricated or not, must be stored in such a manner that it must not be bent or damaged and must be adequately protected against corrosion. Generally, storage at least 200 mm above the ground on platforms, slabs, or other supports under cover is satisfactory.
[bookmark: _Ref77247423][bookmark: _Ref77240909]Prior to the dispatch of the MBEJ to site, the Contractor must submit the following to the Principal:
0. the Maintenance Manual (refer Clause 16.2); and. 
certification from the MBEJ Manufacturer that the MBEJ complies with the requirements of this Specification with respect to the:
design;
provision of design documentation and shop drawings;
materials and components;
fabrication; and 
assembly.
	[bookmark: _Hlk77091767]HOLD POINT 6

	Process Held
	[bookmark: _Hlk77246880]Dispatch of the MBEJ to site 

	Submission Details
	The Maintenance Manual and the certification of compliance from the MBEJ Manufacturer must be submitted to the Principal at least 5 working days prior to the dispatch of the MBEJ to site. 


[bookmark: _Ref74218938][bookmark: _Toc211869387][bookmark: _Toc213917484]Installation of the MBEJ
[bookmark: _Ref77139128][bookmark: _Hlk77315285]The Quality Plan must include procedures for:
1. site preparation;
1. installation of the MBEJ; and
1. field jointing.
[bookmark: _Ref77235948]An authorised representative of the MBEJ Manufacturer must be present during the installation of the MBEJ.
	WITNESS POINT 4

	Process 
	Installation of the MBEJ

	Notification Period 
	At least 5 working days before the commencement of installation.


[bookmark: _Ref77236704]The Contractor must photograph and fully document the installation process and provide these records to the Principal.
[bookmark: _Ref77236709]The MBEJ Manufacturer must provide certification to the Principal verifying that the correct installation procedures have been followed and confirm that there has been no deleterious leakage of concrete slurry into the support boxes.
[bookmark: _Ref77236789][bookmark: _Toc211869388][bookmark: _Toc213917485]Testing for Watertightness
[bookmark: _Ref77315509][bookmark: _Ref77235975]The Quality Plan must include a procedure for testing the watertightness of the seals.
[bookmark: _Ref161642950]No earlier than 14 days after the completion of installation, the MBEJ must be tested for watertightness.
	WITNESS POINT 5

	Process 
	Each test for watertightness

	Notification Period 
	At least 5 working days before the commencement of testing.


[bookmark: _Ref77234560]The procedure for testing the MBEJ for watertightness must conform to that described below.
0. the roadway section of the MBEJ from kerb to kerb, or barrier rail to barrier rail, must be covered with water, either ponded or flowing; 
0. the depth of water must be not less than 25 mm above the roadway surface at all points;
0. a water hose delivering approximately four litres of water per minute must be secured to the inside face of the bridge railing with the water jet trained in a downward position about 150 mm above the footpath, such that there is continuous flow of water across the footpath and down the kerb face of the MBEJ;
0. the 25 mm depth of water on the roadway and continuous flow across footpaths and kerbs must be maintained for a period of five hours; 
0. at the conclusion of the test, the underside of the MBEJ must be closely examined for leakage; 
0. seals must be considered watertight if no obvious wetness is visible on a finger touching a number of under-deck areas; 
0. damp concrete that does not impart wetness to the finger is not to be considered a sign of leakage; and 
0. condensation or other moisture may be expected underneath the MBEJ and does not constitute leakage unless the flow is sufficient to cause continuous dripping at least every 20 seconds or a visible continuous stream of water.
Any leakage detected must be repaired in accordance with the recommendations of the MBEJ Manufacturer and approved by the Principal. Once such repairs have been completed, an additional water tightness test must be carried out in accordance with Clause 15.3.
As an alternative to Clause 15.2 and the test described in Clause 15.3, the water tightness of the sealing system may be proved by pre-testing in the factory. In such case, the details of the testing proposed and the procedure must be provided to the Principal at least 5 working days prior to the planned testing.
[bookmark: _Ref77236824]Evidence that the MBEJ has been satisfactorily tested for watertightness in accordance with this Clause 15 must be submitted to the Principal.
[bookmark: _Toc211869389][bookmark: _Toc213917486]Handover 
[bookmark: _Toc211869390][bookmark: _Toc213917487][bookmark: _Ref77178442]Warranty
[bookmark: _Ref77246386]The Contractor must ensure that:
0. [bookmark: _Hlk77316497][bookmark: _Hlk77242047]the MBEJ Manufacturer has provided a warranty for the rectification of any defective work or materials or for a failure of the MBEJ to perform in accordance with the requirements of this Specification; 
0. the period of the warranty is for not less than 5 years, commencing at the completion of installation, testing and handover, including the submission and acceptance of all of the information required in this Specification; 
0. the warranty obliges the MBEJ Manufacturer to supply any replacement parts required as soon as reasonably practicable; and
0. the Principal is assigned the benefit of the MBEJ Manufacturer’s warranty.
[bookmark: _Toc211869391][bookmark: _Toc213917488]Maintenance 
[bookmark: _Ref77245179]The Contractor must ensure that a Maintenance Manual, which includes following, is submitted to the Principal:
0. the required inspection and maintenance schedule;
0. a ‘best practice’ guide for noise mitigation;
0. procedures for the repair and/or replacement of each component of the MBEJ;
0. any other activities necessary to ensure that the design life of the MBEJ can be achieved.
Sufficient technical details must be submitted to the Principal about materials, components, design and testing to enable the MBEJ to be maintained in the event that the MBEJ Manufacturer can no longer supply components in a timely manner. Any details provided will be regarded by the Principal as being commercial-in-confidence if requested to do so.
Where components of the MBEJ are subject to intellectual property rights, the Contractor must advise the Principal of the holder of these rights, and of any changes to these rights or the holder of these rights.
[bookmark: _Toc211869392][bookmark: _Toc213917489]Records
A copy of all records (including photographs) required by this Specification must be submitted to the Principal within the timeframes specified or if no timeframe is specified, the records must be submitted within 48 hours being completed. All records and drawings must be in an electronic format acceptable to the Principal.
[bookmark: _Ref77144347]Within 20 working days of the completion of the installation process, the following must be submitted to the Principal:
1. a consolidated report of all records generated pursuant to this Specification, showing actual values and specified values for conformance; and
1. a copy of as-built drawings covering all aspects of the manufacture and installation of the MBEJ, regardless of whether the MBEJ is at variance with the design documentation.
[bookmark: 13.1_General][bookmark: 13.2_Test_and_Inspection_Reports][bookmark: _bookmark11][bookmark: _Toc26182495][bookmark: _Toc211869393][bookmark: _Toc213917490]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

	4.3
	Commencement of work on the MBEJ 
	
	Quality Plan and 
fabrication program.

	6.5
	Commencement of fabrication of the MBEJ
	
	Design documentation.

	7.4
	
	1. Testing/examination of the materials
	

	8.1
	Assembly of the MBEJ
	
	All relevant materials certificates and test results.

	9.3
	
	2. Commencement of each stage of fabrication
	

	9.4
	Welding of Prototypes and dimensional checks
	
	Prototype and test results.

	9.25
	Correction of distortion and residual stress by mechanical or thermal means
	
	Procedures for corrective action.

	12.2
	
	3. Commencement of assembly and related activities
	

	12.3
	
	
	Records of the assembly process.

	13.5
	Dispatch of the MBEJ to site
	
	Maintenance Manual.
Certification from the MBEJ Manufacturer.

	14.2
	
	4. Installation of the MBEJ
	

	14.3
	
	
	Records of the installation process.

	14.4
	
	
	Certification of the MBEJ installation.

	15.2
	
	5. Testing for watertightness
	

	15.6
	
	
	Results of testing for watertightness.

	16.1
	
	
	Warranty.

	16.6 a)
	
	
	Consolidated report of records.

	16.6 b)
	
	
	As-built drawings.





[bookmark: _Toc213917491]Amendment Record
	Amendment No.
	Clauses Amended
	Action
	Date

	-
	New specification
	New
	January 2025

	1
	2.1 – AS/NZS 2312 and ASTM D5973 added to list of referenced documents
	Substitution
	November 2025

	
	3.1 – Definitions of ‘multiple support bar MBEJ’ and ‘single support bar MBEJ’ clarified
	Substitution
	

	
	4.1 and 4.3 – Wording clarified 
	Substitution
	

	
	5.28 – Wording clarified
	Substitution
	



	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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