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IMPORTANT INFORMATION

The requirements of this document represent Technical Policy of the department and contain Technical
Standards. Compliance with the department’'s Technical Standards is mandatory for all applications for the
design, construction, maintenance and operation of road transport infrastructure in Queensland by or on
behalf of the State of Queensland.

This document will be reviewed from time to time as the need arises and in response to improvement
suggestions by users. Please send your comments and suggestions to the feedback email given below.

FEEDBACK

Your feedback is welcomed. Please send to mr.techdocs@tmr.gld.gov.au.

COPYRIGHT
© State of Queensland (Department of Transport and Main Roads) 2009

Copyright protects this publication. Except for the purposes permitted by and subject to the conditions
prescribed under the Copyright Act, reproduction by any means (including electronic, mechanical,
photocopying, microcopying or otherwise) is prohibited without the prior written permission of the
department. Enquiries regarding such permission should be directed to the Road & Delivery Performance
Division, Queensland Department of Transport and Main Roads.

DISCLAIMER

This publication has been created for use in the design, construction, maintenance and operation of road
transport infrastructure in Queensland by or on behalf of the State of Queensland.

Where the publication is used in other than the department’s infrastructure projects, the State of Queensland
and the department gives no warranties as to the completeness, accuracy or adequacy of the publication or
any parts of it and accepts no responsibility or liability upon any basis whatever for anything contained in or
omitted from the publication or for the consequences of the use or misuse of the publication or any parts of it.

If the publication or any part of it forms part of a written contract between the State of Queensland and a
contractor, this disclaimer applies subject to the express terms of that contract.
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Modular Bridge Expansion Joints

1 INTRODUCTION
1.1 General

This Standard sets out the requirements for the design, supply, fabrication, testing, delivery and installation
of modular bridge expansion joints (MBEJ) covering both single and multiple support bar systems. The
MBEJ accommodates expansion, contraction and rotation of the bridge superstructure due to temperature
and other effects.

This Technical Standard shall be read in conjunction with MRTSO1 Infroduction to Technical Standards,
MRTS50 Specific Quality System Requirements and other Technical Standards as appropriate.

This Standard forms part of the Main Roads Specifications and Technical Standards Manual.
1.2 Eligible Suppliers

The MBEJ system shall be a proprietary product with proven performance in the field. The MBEJ System
Manufacturer shall have at least 5 years recent experience in the design and supply of MBEJ systems
similar to those to be furnished under this Standard. All systems required under the Contract shall be
provided by the same MBEJ System Manufacturer.

2 DEFINITION OF TERMS

The terms used in this Standard shall be as defined in Clause 2 of MRTSO1 Introduction to Technical
Standards. Further definitions are as defined in Table 2.

Table 2 — Definition of Terms

Term Definition
The factor () by which the static force or stress shall be multiplied to give the total
Dynamic dynamic force or stress. Note that:
Amplification y=1+a

Factor (DAF)
where « is the DLA.

Dynamic Load

Allowance (DLA) As defined in AS 5100.2.

A senior design engineer engaged by the MBEJ System Manufacturer and nominated
Joint Designer by the Contractor and agreed to by the department who shall take the lead role in the
design of the MBEJ and who shall certify the design and drawings.

MBEJ Modular Bridge Expansion Joint as described by this Standard.
mgr'fjfascﬁtri?] The principal entity that holds the intellectual property in the MBEJ.
Modular Joint The complete set of drawings prepared for the design, fabrication and installation of
Drawings the MBEJ.

Multiple support bar MBEJ have transverse centre beams which are connected to
Multiple support 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 2-A.

bar MBEJ (MSBJ)

National Association of Testing Authorities (Australia) or internationally equivalent

NATA accreditation as provided by NATA’s Mutual Recognition Arrangement Partners.

NCHRP National Cooperative Highway Research Program.

Page 1 of 18
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Term Definition

Single support bar MBEJ have transverse 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 2-B.

Single support bar
MBEJ (SSBJ)

Swivel Joist

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

Figure 2-A — Example of a Multiple Support Bar MBEJ System

Steel Center Beam

Anchorage

Compression Spring
with PTFE surface

Stainless Steel Control Buffer

sliding surfaces
_/ S

Support —

Bar Welded Gonnéction Support Bearing

with PTFE surface

Figure 2-B — Example of a Single Support Bar MBEJ System (shown inverted)
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3 REFERENCED DOCUMENTS

Table 3 lists documents referenced in this Technical Standard.

Table 3 — Referenced Documents

Reference Title
AS 1101.3 Graph|ca! symbols for general engineering — Welding and non-destructive
examination.
AS 1627.4 Abrasive Blast Cleaning.
AS 1683.11 Methods of Test for Elastomers — Tension Testing of Vulcanised Rubber.
Method of Test for Elastomers — Compression Set of Vulcanised Rubber Under
AS 1683.13 X
Constant Deflection.
AS 1683.15.1 Method of Test for Elastomers — Internal Rubber Hardness.
AS 1683.15.2 Methods of Test for Elastomers — Durometer Hardness.
AS 1683.23 Methoq of Test for Elastomers — Rubber — Vulcanised — Determination of Resistance
to Liquids.
AS 1683.24 Method of Test for Elastomers — Rubber — Vulcanised — Determination of Resistance
' to Ozone Cracking — Static Strain Test.
Methods of Test for Elastomers — Rubber, Vulcanised or Thermoplastic — Accelerated
AS 1683.26 : .
Ageing and Heat Resistance Tests.
AS 2105 Inorganic Zinc Silicate Paint.
AS 2177 Non-destructive testing — Radiography of welded butt joints in metal
Non-destructive testing — Ultrasonic testing of fusion welded joints in carbon and low
AS 2207
alloy steel
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 5100.2 Bridge Design, Part 2: Design loads.
AS 5100.4 Bridge Design, Part 4: Bearings and deck joint.
AS 5100.6 Bridge Design, Part 6: Steel and composite construction.

AS/NZS 1100.501

Technical drawing — Structural engineering drawing.

AS/NZS 1252

High strength steel bolts with associated nuts and washers for structural engineering.

AS/NZS 1554.1

Structural steel welding — Part 1: Welding of steel structures.

AS/NZS 1554.5

Structural steel welding — Part 5: Welding of steel structures subject to high levels of
fatigue loading.

AS/NZS 2312

Guide to the protection of structural steel against atmospheric corrosion by the use of
protective coatings.

Standard Specification for Chromium and Chromium-Nickel Stainless Steel Plate,

ASTM A240M Sheet, and Strip for Pressure Vessels and for General Applications.

ASTM C794 Standard Test Method for Adhesion-in-Peel of Elastomeric Joint Sealants.

ASTM D746 Standard Test Method for Brittleness Temperatures of Plastics and Elastomers by
Impact.

ASTM D5973 Standard Specification for Elastomeric Strip Seals with Steel Locking Edge Rails Used

in Expansion Joint Sealing.
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Reference Title

ISO 9001 AS/NZS 1SO 9001 Quality management systems — Requirements.

ISO 13000-1 Requirements and Designation.

National Cooperative Highway Research Program — Report 402: “Fatigue Design of
NCHRP 402 Modular Bridge Expansion Joint’, Transportation Research Board-National Research
Council, National Academy Press, Washington, D.C., 1997.

National Cooperative Highway Research Program — Report 467: “Performance Testing
NCHRP 467 for Modular Bridge Joint Systems”, Transportation Research Board-National Research
Council, National Academy Press, Washington, D.C., 2002.

WTIA Technical “ ) .
Note 5 Flame Cutting of Steels”.

H . . . . nd . -
EWINS D J, Modal Testing: Theory, Practice & Application (2™ Edition), Research Studies Press,

Hertfordshire, UK, 1999.

4 QUALITY SYSTEM REQUIREMENTS
4.1 General

The MBEJ System Manufacturer shall operate a quality management system complying with the
requirements of ISO 9001. This quality plan shall cover all aspects of the design, fabrication, inspection,
testing and installation of the MBEJ.

The MBEJ System Manufacturer's quality plan shall form part of the Contractor’'s quality plan provided in
accordance with the requirements of MRTS50 Specific Quality System Requirements.

4.2 Hold Points, Witness Points and Milestones

General requirements for Hold Points, Witness Points and Milestones are specified in Clause 5.2 of
MRTSOL1 Introduction to Technical Standards.

The Hold Points, Witness Points and Milestones applicable to this Standard are summarised in Table 4.2.

Table 4.2 — Hold Points, Witness Points and Milestones

Clause Hold Point Witness Point Milestone
1. Provision of design prior Submission of design calculations
6.14 o )
to fabrication. and drawings (28 days).
7 Submission of shop drawings

(10 days).

8.2 2. Material test certificates
' prior to fabrication.

Notice of testing of materials

8.3 Testing of materials. (14 days).
Centre beam dimensional
9.3
checks.
9.45 3. Corre_ctive acti_on
following welding.
10 4, Certification of materials Submission of material certificates
prior to assembly. (14 days).
Submission of assembly procedure
11 5. Assembly procedure Assembly of the MBEJ. (7 days).
prior to assembly. Installation of joint seals. Notice of installation of joint seals
(7 days).
Page 4 of 18
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Clause Hold Point Witness Point Milestone

Submission of procedure for

13 6. Transport of MBEJ. transport (7 days).
Submission of procedure for
14 7. Installation of MBEJ. installation including seals and
watertightness test (14 days).
16 Submission of as-built drawings
(28 days).
4.3 Design and Construction Procedures

The Contractor shall prepare documented procedures for all design and construction processes in
accordance with the quality system requirements of the Contract. The design and/or construction procedures
stated below shall be submitted to the Administrator —

a) Details of work to be carried out by shop treatment and work to be carried out by field treatment;

b) Fabrication including dimensional control, manufacturing tolerances and details of manufacturing jigs;

c) Welding;

d) Assembly;

e) Repairs and corrections;

f) Transport, handling and storage, including measures to prevent distortion and damage to the MBEJ
and its protective coating;

9) Preparations for work on the site;

h) Installation of the MBEJ; and

i) Installation, field jointing and testing for watertightness of the seals.

4.4 Fabrication Programme

A fabrication program shall be included in the quality plan. The fabrication program shall include —

a) the proposed sequence of operations and the proposed time required for fabrication all members
and/or parts, which shall be identified by name and mark;

b) the proposed timing for carrying out repairs to the protective treatment at areas in contact with
concrete; and

c) the proposed timing for carrying out protective treatment to the surfaces that are inaccessible in the
completed structure and outside of field welds.

4.5 Quality Records

For all MBEJs incorporated in the Works, at least the documents listed below shall be included in the quality

records —

a) tender submission;

b) shop drawings;

c) maintenance manual;

d) design documentation;

e) design and construction procedures;

f) NATA laboratory certificates-of-conformance;

o)) certification and testing of materials;

h) weld NDE and inspection reports;

i) assembly documentation;
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) certification that the fabricated MBEJ conforms to the design;

k) manufacturer’s certification of installation procedures;

)] manufacturer’s certification following post-installation inspection;
m)  procedures and results of testing the MBEJ for watertightness; and

n) as-built drawings.

5 MBEJ SYSTEM MANUFACTURER

5.1 General

The MBEJ shall be designed, fabricated, inspected, tested and installed by the MBEJ System Manufacturer
in accordance with the provisions of this Standard.

The MBEJ System Manufacturer shall provide to the Principal a warranty guaranteeing the quality and
performance of the MBEJ for a period of 5 years, commencing from the date of opening of the bridge on
which the MBEJ has been installed or from the date of the Principal’s receipt of the warranty, whichever
occurs later. At the expiration of this period, an extended warranty which covers the timely supply of
replacement parts shall be provided to the Principal. After the expiration of the initial 5 year warranty period,
the cost of such replacements parts will be borne by the Principal.

At appropriate times during the contract period, the MBEJ System Manufacturer shall —

a) provide evidence that the proposed manufacturing tolerances, specified by the MBEJ System
Manufacturer, are adequate for the correct functioning of the MBEJ installed at the location stated on
the Drawings;

b) supply a maintenance manual which describes all activities necessary to ensure that the life of the
MBEJ can be achieved,;

C) supply sufficient technical details of materials, components, design and testing to enable the Principal
to maintain the MBEJ in the event that the MBEJ System Manufacturer can no longer supply
components in a timely manner — such information will be regarded by the Principal as being
commercial-in-confidence; and

d) where components of the MBEJ are subject to intellectual property rights, advise the Principal of the
holder of these rights, and of any changes to these rights or the holder of these rights.

The MBEJ System Manufacturer shall certify that the MBEJ supplied meets the requirements of this
Standard with respect to the —

a) design;
b) conformance of the shop drawings to the design and this Standard;
c) materials and components;

d) fabrication and assembly of the MBEJ, including certification that the fabricator has copies of all
relevant documents listed in Table 3;

e) installation of the MBEJ; and

f) the maintenance manual for the MBEJ.

5.2 Length of Joint

The joint shall extend the full width of the roadway, without the need for field joints.
5.3 Submissions

The requirements for submission of design, fabrication and installation information is based on Appendix A of
NCHRP Report 467.

All offers shall include, as a minimum —
a) The name and contact details of the MBEJ System Manufacturer;

b) The name, contact details and curriculum vitae of the MBEJ System Manufacturer's Agent;
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c) 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, telephone number and facsimile
number of the maintaining authority for each bridge;

d) Noise test reports of the performance of the MBEJ system under traffic (where available);

e) An experimental modal analysis study (as per Annexure MRS90.6) conducted on a comparable size
and type of dynamically similar MBEJ from the supplier, or a written commitment that the study will be
provided if the supplier is successful;

f) Evidence of compliance with the fatigue test requirements set out in Appendix B of
NCHRP Report 402;

o)) Results of NCHRP Report 467 testing (where available);

h) Statement of where the proposed materials and fabrication do not comply with this Technical
Standard. This Statement shall include the technical justification for the variations and a clause-by-
clause comparison between the specified requirement and the proposed substitution;

i) All MBEJ drawings, regardless of the time of submission, shall be submitted as both hard copies
(Size A1) and in electronic format (.DWG, .DXF or .PDF). Electronic copies shall be recorded onto a
CD-ROM that shall be labelled with the drawing number(s), sheet number(s) and revision number(s).
All drawings shall comply with AS/NZS 1100.501 and dimensions shall be in S| units;

) Four (4) sets of any non-metallic components excluding seals, including four (4) of each type of
elastomeric bearing and four (4) of each type of elastomeric springs proposed for use in the MBEJ(S),
together with a description denoting which MBEJ type(s) and at what location(s) each bearing and
spring is to be used, and what pre-compression is applied to each bearing and spring; and

k) The name and address of the proposed fabricator, together with documentation of past experience of
the fabricator in complex heavy steel fabrication and pre-qualified weld procedures.

Note (1): The Principal will undertake a fabrication shop assessment including inspection of weld
procedures, testing, macros, past records of non-conformances and OH&S systems and
practices prior to accepting the proposed fabricator.

Note (2): The Principal will favour systems that exhibit higher damping characteristics and greater
structural stiffness over systems with lower damping characteristics and lower structural stiffness,
for both structural performance and environmental noise mitigation.

All submitted documents shall be in the English language. Where it is proposed to submit a primary or
supporting document written in a language other than English, a certified English language translation of the
document including all text, tables, figures, photographs and appendices from the source document, shall
accompany the source document.

6 DESIGN REQUIREMENTS
6.1 General

Detailed design requirements are prescribed in Appendix A to this Standard. Appendix A specifies the design
loads, various factors to be applied to the loads, the procedures to be followed to satisfy the three limit states
of fatigue, strength and serviceability and the requirements of these limit states. The design load shall be the
A160 axle specified in AS 5100.2.

For any items not covered in Appendix A, the requirements of AS 5100.4 and AS 5100.6 shall be followed.
6.2 General Arrangement

The centre beams shall be continuous over the full width of the carriageway. Field splices in centre beams
shall not be used.

The maximum clear gap between the tops of the centre beams shall be 85 mm at the joint opening
corresponding to the ultimate limit state.

The spacing between centrelines of the support bars shall not exceed 1500 mm.
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MBEJ systems may utilise either positive mechanical control (eg. pantographs, etc.) or elastomeric springs
to provide equidistant centre beam spacing. However, where the MBEJ is to be installed at a slope (in the
direction of vehicular traffic) exceeding 0.5°, the MBEJ System Manufacturer shall 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.

In service, the MBEJ shall be capable of the movement capacity specified in the Contact at all times.
6.3 Design Service Life

The following MBEJ components shall be designed to have a minimum 20-year service life and to be
replaceable without traffic closures —

a) Compression and control springs; and
b) Support bearings.

The following MBEJ components shall be designed to have a minimum 20-year service life and to be
replaceable with either a total road closure not exceeding 2 hours or not more than two lanes of the bridge at
a time closed to traffic —

a) Joint seals.

The following MBEJ components shall be designed to have a minimum 100-year service life —
a) Centre beams, including welded attachments;

b) Support bars, including welded attachments; and

C) Support boxes and attachments.

6.4 Limit State Requirements

The nominal yield strength (f,) and nominal tensile strength (f,) shall comply with the following —

a) The nominal yield strength shall not be less than 250 MPa or greater than 350 MPa for structural steel
members, unless otherwise approved by the Principal; and

b) The nominal tensile strength shall not be less than 830 MPa for bolts and 480 MPa for welds.

The structural design shall be in accordance with the principles of limit state design. The following
relationship shall be satisfied —

S* < ¢ Rjm (6.1)

Where —

S* = the design action effect (force, stress, stress range, etc) for the appropriate limit state;
¢ = the capacity reduction factor; and

Rim = the nominal strength, corresponding to S* for the appropriate limit state.

The limit states of fatigue, strength and serviceability shall be checked. The design methodology is
prescribed in detail in Appendix A to this Standard and is briefly as stated below.

The joint opening and other specific design requirements shall be as stated in Clause 1 of Annexure
MRTS90.1.

The axle load and the manner in which it is to be applied are specified in Clause A4 of Appendix A of this
Standard. The design load shall be obtained by factoring the axle load by various factors (Clause A5 to A9 of
Appendix A). The structure shall be analysed and Equation 6.1 verified for each member and detail, as
follows —

a) For the fatigue limit state, S* denotes the stress range and R* denotes the fatigue resistance for the
appropriate Detail Category, for infinite cycles of stress (the cut-off limit stress range);

b) For the strength limit state, S* denotes the bending moments, shears and axial forces and R* denotes
the section capacity and member capacity, based on the yield stress (f,) or the tensile strength (f,);
and
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c) The serviceability limit state requirements deal mainly with noise and damping of vibrations.
Clause 6.9 specifies noise level requirements of the MBEJ. The MBEJ System Manufacturer shall
demonstrate by testing in accordance with Appendix B of this Standard that the MBEJ system exhibits
damping of at least 5% of critical damping for the first five natural modes.

6.5 Design for Strength and Serviceability

Design of all items for strength and serviceability shall be undertaken in accordance with the requirements of
Appendix A to this Standard. Structural steel design requirements not covered by this clause shall follow the
provisions of AS 5100.6.

6.6 Anchorage
6.6.1 Edge Beams

Where edge beams are not integral with the support boxes, edge beams shall be designed in accordance
with Clause 17.4 of AS 5100.4 and detailed in accordance with Figure 6.6.1. Studs that anchor the MBEJ
into the concrete shall be 19 mm minimum diameter, 150 mm in length (after welding) and at maximum
300 mm spacing.

Figure 6.6.1 — Example of Edge Bean Anchorage
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Where edge beams are integral with the support boxes, the edge beam to support box fillet welds along the
base of the edge beam shall 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 17.4 of AS 5100.4 shall be provided. Where studs are used, they shall be designed in accordance
with the preceding paragraph.

The minimum concrete cover over welded studs, cleats and other fixtures shall be 50 mm but 75 mm is
preferred.

6.6.2 Support Boxes

Horizontal studs that anchor the support box into the concrete shall be 19 mm minimum diameter, 150 mm in
length (after welding) and at maximum 300 mm spacing. Vertical studs that anchor the support box into the
concrete shall be 13 mm minimum diameter, 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 shall be
designed in accordance with Clause 17.4 of AS 5100.4.
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Anchor bars that attach the MBEJ into the concrete shall be designed as follows —

a) Stud welded shear connectors shall only be welded by resistance welding using a welding gun; and
b) Welds holding anchor bars to the MBEJ shall develop the full strength of the bar.

6.7 Weld Detailing

All welds in centre beams and support bars shall 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, shall be full
penetration butt welds — Category ‘FP’. This requirement excludes the welding of stainless steel sliding
surfaces. All other welds, except stud welds, shall be Category ‘SP’.

6.8 Seals

The preformed elastomeric joint seals shall resist penetration by material such as aggregate under traffic
loading (Reference shall be made to NCHRP Report 467 seal push-out (SPO) test requirement, Clause 4.3).

The preformed elastomeric joint seal retainer profile shall be designed by the MBEJ System Manufacturer to
suit the installation situation and to comply with the design requirement herein.

6.9 Noise Under Traffic

The MBEJ shall not generate excessive noise or vibration under traffic. The MBEJ shall represent “best
practice” in achieving minimum noise levels under traffic. The MBEJ System Manufacturer shall include a
best practices guide for noise mitigation for the MBEJ.

The average noise of traffic crossing the MBEJ shall not be greater than 6 dB in excess of the traffic noise
30 metres from the joint.

Noise testing shall be carried out in accordance with AS 2702, with measurements taken for drive-by noise
performance and underneath the bridge.

6.10 Lifting Points

Suitable handling attachments or lifting points shall be provided to assist in the handling and location of the
MBEJ.

6.11 Exposed Surfaces

The MBEJ shall provide exposed surfaces that assist in the rejection or reduction of debris accumulation and
allow access for clearing of debris if present.

6.12 Pedestrian and Cyclist Requirements

Where the MBEJ shall be trafficked by pedestrians or cyclists, the MBEJ shall conform to the following
additional requirements —

a) Austroads, Guide To Engineering Practice, Part 13, Pedestrians;

b) Austroads, Guide To Engineering Practice, Part 14, Bicycles; and

C) any cover plate on the footpath shall have a non-slip surface and not present a trip hazard.
6.13 Maintenance

The design of the MBEJ shall ensure that all performance criteria for the MBEJ are met with minimum
maintenance for the design life of the MBEJ.

MBEJs with 3 or less seals shall be detailed with support boxes with removable tops. The design shall allow
for ready access to the MBEJ and provide sufficient space for inspection, maintenance and replacement of
MBEJ components as required.

The maintenance manual provided in accordance with Clause 5 shall be delivered to the Principal prior to
installation of the MBEJ. The manual shall detail the required inspection and maintenance schedule for the
MBEJ, together with work procedures required to carry out repairs and/or replacement of each component of
the MBEJ.
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6.14 Design Documentation

The Contractor shall submit to the Administrator sufficient drawings and detailed design calculations to
enable a complete check of the design to be done in accordance with Appendix A to this Standard.

The design submission shall be provided to the Administrator not less than 28 days prior to the
commencement of fabrication of the MBEJ.

The information submitted shall include but not be limited to the following —

a) general arrangement;

b) details of all members, support boxes, yokes if any;

c) all dimensional tolerances for fabrication and fatigue categories of all welds;

d) adequate details of all connections to enable the connections to be checked for fatigue (reference
shall be made to Clause A12 of Appendix A to this Standard);

e) drawings indicating the force transmission system for the control spring buffers;

f) static and dynamic design calculations for all structural components, including the anchorages,
showing that the MBEJ manufactured to the tolerances shown on the drawings shall perform
satisfactorily;

Q) certification that the materials and fatigue sensitive details proposed for use on the project have been
pre-tested and shall meet the requirements as stated in the current product literature; and

h) any additions or alterations required to the structure to provide for installation.

The safety and integrity of the MBEJ during transport and erection shall not be included in any design check
undertaken by the Principal.

All engineering calculations shall be in Sl units.
Fabrication of the MBEJ shall not commence until expiration of the 28 day period.{glelsfzdeIisig!

7 SHOP DRAWINGS

Shop drawings shall be prepared for the fabrication of all members. Shop drawings shall be independently
verified by personnel other than those directly involved in the design and drafting of the shop drawings and
certified by the Joint Designer.

The details shown on the shop drawings shall be consistent with the Drawings and shall —
a) include a marking plan which shall show the location and orientation of the MBEJ in the bridge;

b) conform to AS/NZS 1100.501 as appropriate — drawings showing only the cutting dimensions of
beams, flanges and the like shall not be considered as shop drawings;

c) include welding and cutting definitions conforming to AS 2812;
d) include welding symbols conforming to AS 1101.3;

e) show complete information regarding the location, type, category, size and extent of all welds and
shall clearly distinguish between shop and field welds;

f) clearly indicate any instance where the welding sequence and/or technique must be carefully
controlled to minimise shrinkage stresses and distortion;

o)) clearly indicate any instance where welding is not permitted;

h) show weld lengths which are the required effective lengths;

i) show identification marks for each MBEJ and separate identification marls for each part of each
MBEJ;
) show all associated bolting, accessories and/or joining details for assembilies;

k) 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

) show instructions for installation.
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Four copies of shop drawings certified by the joint designer as complying with this Standard shall be
submitted to the Administrator at least 10 working days before commencement of fabrication.

8 MATERIALS

8.1 General

All materials shall comply with the provisions of this Standard and the specific requirements shown on the
Modular Joint Drawings.

8.2 Material Certificates

Test certificates for all materials shall be provided in accordance with the requirements of
MRTS78 Fabrication of Structural Steelwork.

Where materials are supplied to other than Australian Standards, certified documents stating the equivalent
grade in an Australian Standard shall be provided.

Fabrication of a component of the MBEJ shall not commence until all relevant material certificates have been
obtained and included in the quality records. |glel{elz{eligi®

8.3 Beams, Supports and Control Units

The centre beams, edge beams, support bars, control arms, and control boxes shall be fabricated from steel.
Aluminium components shall not be used. Weld repaired steel shall not be used.

All steel intended for use as centre beams or support bars shall be non-destructively examined prior to
cutting to ensure soundness of material [ AReM. Unsound material shall not be used in areas to be
welded. Notice of such testing shall be provided to the Administrator at least 14 days prior to
commencement of testing.m

Centre beams, edge beams and support bars shall be checked and corrected for straightness and bowing
before use.

8.4 Fasteners

All bolts, nuts, screws and washers shall comply with relevant clauses of MRTS78 Fabrication of Structural
Steelwork.

8.5 Traceability

A comprehensive system of identification records shall be established and maintained including which items
are cut from each piece of material and where each item is used in each member. Records shall be updated
daily and a copy shall be forwarded to the Administrator on request.

9 FABRICATION

9.1 General

Fabrication shall be carried out in accordance with the requirements of MTRS78 Fabrication of Structural
Steelwork.

9.2 Prototypes

Prototypes of each set of components of the MBEJ shall be fabricated and checked for dimensional
accuracy prior to the remaining fabrication of the MBEJ.

9.3 Centre Beam Dimensional Checks

Dimensional checks shall be performed after completion of welding of the first centre beam for each type of

connection. WigESRzlelisli

Dimensional checks shall verify that —
a) all centre beams, support bars and other components are in their design planes;
b) centre beams to support bar connections and other components are orthogonal; and

C) centre beams and support bars are straight.
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9.4 Fabrication of Steelwork
9.4.1 Tolerances

Fabrication dimensions shall comply with the tolerances given on the Drawings. Where a tolerance is not
otherwise specified it shall be £ 2 mm. Tolerances shall be such that all parts fit together within the stated
tolerances.

Before any marking out or other work is done, all bars and sections shall be made straight and free from
twist to achieve the design tolerances. The methods adopted shall be such as to not damage the material.

9.4.2 Cutting

Cutting may be by flame cutting, sawing or shearing unless otherwise specified. Surfaces produced by such
cutting shall 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
items over 16 mm thick shall 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 shall be removed.

Re-entrant corners shall be smoothly rounded to a radius of 20 mm. Unless shown otherwise on the
Drawings, all corners on exposed edges shall 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 shall comply with AS/NZS 1554 and the depth of isolated
gouges shall not be greater than 2 mm.

Flame cutting of plates, sections and other components with surfaces which shall be installed in the as-cut
condition shall be carried out using procedures produce minimum reduction in properties at the cut surface
and shall satisfy the requirements stated below.

Any cut surfaces to be used in the as-cut condition shall have —

a) a surface roughness (CLA) not greater than 12 um — WTIA Roughness Class 2 as shown in WTIA
Technical Note 5;

b) 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

c) a surface quality that shall not impair subsequent fabrication and protective coating requirements.

Cut surfaces may be ground to achieve the stated surface roughness criteria. Grinding marks shall 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.

9.4.3 Dirilling

The diameters of the bolt holes shall be in accordance with the requirements of AS 5100.6 Appendix G.
Unless shown otherwise on the Drawings, the nominal diameter of a completed hole shall be —

a) not more than 2 mm larger than the nominal bolt diameter for a bolt not greater than 24 mm in
diameter; and

b) 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 shall be smaller in diameter than the nominal diameter of bolts by at least 3 mm. For
sub-punched holes, the diameter of the die shall not exceed the diameter of the punch by more than 1 mm.
Holes shall be clean cut, without torn or ragged edges. Reamed or drilled holes shall be cylindrical and
perpendicular to the face of the member unless otherwise shown on the Drawings. Reaming and drilling shall
be done by mechanical means.

Connecting parts shall be assembled and held securely while being reamed or drilled and shall be match-
marked before separating the parts.

All burrs shall be removed. If necessary, assembled parts shall be taken apart for removal of burrs caused
by drilling and reaming.
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9.4.4 Bending

Bending and forming plates, bars or sections during fabrication shall conform to the steel manufacturer's
recommendations and the provision of MRTS78 Fabrication of Structural Steelwork.

9.4.5 Welding

All welding of steel shall be carried out in accordance with the provisions of MRTS78 Fabrication of
Structural Steelwork.

All Category FP welds shall 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 shall report the length, depth and height of any defect.

Jigs shall be used to assist the fabrication process during any welding of the centre beams.

Distortion and residual stresses resulting from welding and fabrication may be corrected by mechanical or
thermal means in accordance with the provisions of MRtS78 Fabrication of Structural Steelwork or, where no
such provision is made, in accordance with accepted industry good practice. Procedures for such corrective
action shall be submitted to the Administrator prior to its commencement.

9.4.6 Jointing and Assembly
Joints in the component parts of welded members shall 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 the such joints shall be included in the as-built
drawings.

9.4.7 Identification Marks
Each MBEJ shall be marked with durable identification marks and have its total mass clearly marked upon it.
9.4.8 Packing, Storing and Transporting

All open joints, ends and projecting parts shall be protected from damage in transit in such a manner as to
stiffen the member and prevent distortion.

Special care shall 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.

All steel, whether fabricated or not, shall be stored in such a manner that it shall not be bent or damaged and
shall be adequately protected against corrosion. Generally, storage at least 200 mm above the ground on
platforms, slabs, or other supports under cover shall be satisfactory.

9.5 Corrosion Protection
9.5.1 General

Steel components other than stainless steel shall be coated on all surfaces in accordance with the corrosion
protection system specified in Clause 9.5.2.

The finished surface of stainless steel components shall conform to ASTM A204M Grade 316L with 2B — Mill
Surface Finish.

9.5.2 Corrosion Protection System
The corrosion protection system shall be applied in accordance with this clause.

The steel surface shall be prepared by abrasive blast cleaning to a Class 3 finish in accordance with
AS 1627.4. The finished surface profile height shall be between 25 and 65 microns

The prepared surface shall be coated, within the specified time period, with a two-pack solvent based
inorganic zinc silicate primer conforming to the requirements of AS 2105 Type 4 and GPC-C-29/8A. The
finished dry film thickness shall be not less than 75 microns.

Following satisfactory curing of the primer, the inorganic zinc primer coating shall be lightly sanded and then
jet washed to remove any zinc salts that may have formed.
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The primed surface shall be coated with 2 coats of a two-pack micaceous iron oxide (MIO) pigmented
polyamide cured epoxy coating conforming to GPC-C-29/7A. The finished dry film of each coat shall be not
less than 125 microns. The colour of the first coat, in accordance with AS 2700, shall be N43 — Pipeline Grey
and that of the second coat shall be N44 — Bridge Grey.

Repair of scratched and slightly damaged areas of the inorganic zinc prime coat shall be carried out with
either inorganic zinc primer conforming to the above or with an organic zinc primer consisting of a two pack
zinc rich polyamide cured epoxy primer conforming to GPC-C-29/16.

9.5.3 Alternate Corrosion Protection System

An alternative corrosion protection system to that stated in Clause 9.5.2 may be considered. Where an
alternative is proposed the following shall be provided to the Administrator —

a) a full description of the proposed corrosion protection system;

b) a full manufacturer's specification for each of the materials included in the proposed corrosion
protection system; and

c) a direct comparison between the requirements of AS/NZS 2312 for Atmospheric
Corrosivity Category C: Medium and the proposed corrosion protection system.

9.6 Surfaces exposed to Traffic

Supports and control boxes exposed to traffic shall have a skid resistant surface treatment and all such parts
shall be resistant to attrition and vehicular impact.

9.7 Seals

Preformed elastomeric joint seals shall comply with the requirements stated in this clause. Alternatively,
seals complying with the requirements of ASTM D5973 may be used. Preformed elastomeric joint seals of
the strip seal type shall be made from vulcanised compound having polymerised chloroprene as the only
base polymer.

Preformed elastomeric joint seals, including those deemed to comply, shall be tested in accordance with the
seal push-out (SPO) test procedure laid down in NCHRP Report 467 and shall successfully pass testing
without failure. Documentary evidence shall be provided to verify that the elastomer used in the manufacture
of the joint seals has been tested in a laboratory with appropriate NATA registration and that it complies with
the requirements stated in Table 9.7.

Table 9.7 — Elastomer Material Requirements

Property Requirement Test Method

Tensile Strength 13.8 MPa minimum | AS 1683.11 (Dumb-bell test pieces)

Elongation at Break 250% minimum AS 1683.11 (Dumb-bell test pieces)

Hardness IRHD 59 +5 AS 1683.15.1

Ageing AS 1683.26 (Method A for 72 hours at 100°C)

. Change in Tensile Strength -20%to 0 AS 1683.11 (Dumb-bell test pieces)

. Change in Elongation at -20%1to 0 AS 1683.11 (Dumb-bell test pieces)

Break IRHD 0 to +10 AS 1683.15.1

. Change in Hardness

Resistance to Ozone No visible cracking | AS 1683.24 (Ozone concentration 100 pphm
in air, 20% strain, 100 hrs at 40°C)

Low Temperature Stiffening IRHD 0 to +15 AS 1683.15.1 (After 7 days at —10°C)

(Change in Hardness)

Change in Volume in Oil + 70% maximum AS 1683.23 (Using Oil No. 3, after 72 hours
at 100°C)

Compression Set 40% maximum AS 1683.13 (72 hours at 100°C)
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Low Temperature Brittleness Not Brittle ASTM D 746 (B) (at —30°C)

Note: The Principal may waive the requirement for testing as above provided that —

a) the elastomer for the manufacture of the strip seals is supplied by a company which has a third party certified quality
assurance system to AS/NZS ISO 9001 for the manufacture and supply of elastomer; and

b) test certificates, for Type Tests carried out within the last 6 months, are supplied to prove that the elastomer meets the
properties specified in Table 9.7;

c) day to day batch quality control on the manufacture of the elastomer is exercised by performing a test which accurately

measures the cure characteristics of the elastomer and highlights variations resulting from incorrect ingredients of levels
thereof; and

d) the manufacturer establishes control points and limits on batches that have been Type Tested and uses these control points
and limits for subsequent quality control purposes.

The elastomeric strip seals shall be designed to possess the necessary compression, extension and
deformation properties to produce the required range of movement, as nominated in the contract and in
accordance with AS 5100, whilst remaining watertight.

The seal width shall be sufficient to ensure that it is not damaged or pulled out of the metal retainer at the
maximum design gap width.

The material of each seal shall be uniform and homogeneous throughout. Any seal showing imperfections,
surface splits, or indentations shall be rejected.

The permissible tolerance in the relaxed width of the seal shall be are 0 to + 2 mm.

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 shall 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 shall be curved or joined to match the adjacent curve or join in the seal.

A certificate from the supplier of the seal verifying conformance of the seal with the requirements of the
Drawings and this Standard shall be included in the quality records.

The method of installing the seals shall be in accordance with the recommendations of the seal
manufacturer.

9.8 Sliding Pads, Bearings and Strips

Material for sliding pads and strips shall be 100% virgin polytetrafluoroethylene (PTFE) conforming to
ISO 13000-1 Grade 1, and etched on the side bonded to the steel.

Sliding pads shall be manufactured from unfilled, dimensionally stabilised, moulded PTFE sheet that is
dimpled and lubricated in accordance with Clause 14.2 of AS 5100.4 on the face in contact with the sliding
surface.

The sliding strips on the guide faces shall be a durable filled PTFE with fillers being either milled glass fibre
(25% maximum) or carbon fibre (25% maximum). Alternatively, sliding strips may be a multi-layered
composite material. For example, a three layer composite consisting of a bronze backing strip, a sintered
interlocking porous impregnated matrix, and an overlay of PTFE/lead, graphite/lead or similar mixture might
be used.

A current Certificate of Compliance verifying that each batch of PTFE material used in the fabrication of the
MBEJ complies with this clause shall be included in the quality records.

The PTFE pad for sliding bearings shall have a minimum thickness of 6 mm for pads with any dimension
larger than 650 mm, and 4 mm for smaller pads. The pad shall be restrained by adhesive bonding and
recessing into the backing material to a depth of half the thickness of the PTFE, to prevent its extrusion. The
average adhesion-in-peel strength of the adhesive compound shall not be less than 30 N when tested under
standard conditions in accordance with ASTM Test Method C794.

The backing material to the PTFE and the mating surface shall be sufficiently flat and rigid to ensure that the
PTFE layer is uniformly loaded. The deviation from flatness of the PTFE pad shall not be more than 0.002 of
the pad diameter. The shoulder of the recess in the backing material shall be sharp and square to resist
extrusion of the PTFE. There shall be no gap between the inner face of the recess and the edge of the
PTFE.
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Stresses in the PTFE pad shall not exceed the values specified in AS 5100.4.

The PTFE pad shall be permanently lubricated in accordance with Clause 14.2 of AS 5100.4. The lubricant
used shall meet the requirements of Clause 9.9 of this Standard.

9.9 Lubricant

The lubricant used for filling the lubrication reservoirs in the dimpled face of the PTFE sliding pad, and for
lubrication of the top and bottom surfaces of the elastomeric disc, shall be made from silicone compounds. It
shall exhibit the same consistency over a temperature range of - 40°C to + 200°C as it does at room
temperature. The lubricant shall be compatible with all the components with which it is in direct contact. The
lubricant shall comply with the requirements stated in Table 9.9.

Table 9.9 — Properties of Lubricant

Property Requirements Method of Test
Penetration worked 60 stroke <260 ASTM D217
Evaporation — 24 h at 200°C <2% ASTM D972

Test reports showing conformance of the proposed lubricant with the requirement of Table 9.9 shall be
included in the quality records.

9.10 Springs

Elastomeric components used above and below support bars and between centre beams and support bars
in the MBEJ shall be tested in accordance with the opening movement and vibration (OMV) procedure laid
down in NCHRP Report 467 and shall successfully pass 70 hours of continuous testing without failure.

10 CERTIFICATION

At least 14 days prior to the commencement of assembly of the MBEJ, the Contractor shall submit to the
Administrator the certification and results of testing, by a NATA registered laboratory, which demonstrates
that the materials from which the component parts of the MBEJ, including steel, stainless steel, joint seals,
PTFE and elastomeric springs, meet the requirements of this Standard.

Assembly of the MBEJ shall not commence until expiration of the 14 day period. [glelle}zdeligi g

11 ASSEMBLY

At least 7 days prior to the commencement of assembly of the MBEJ, the Contractor shall submit to the
Administrator its procedure for the assembly of the MBEJ including manufacturing and assembly tolerances.
The procedure shall include evidence demonstrating that the tolerances are adequate for the
correct functioning of the MBEJ.

Assembly of the MBEJ shall not commence until expiration of the 7 day period. [gle]lsRxelgl§s]
The assembly process shall be fully documented during assembly.

Documentation of the actual assembly process shall include, but not be limited to, dynamic stiffness and
damping testing of the springs and bearings, their preload and fitting procedures in accordance with
Appendix B to this Standard, and the measured heights of all support box bearings.

Welding during assembly shall comply with the requirements of Clause 9.4.5

Following inspection of the completed MBEJ in accordance with Clause 12, the joints seals shall be installed.

WAGESel)li The Contractor shall provide the Administrator with at least 7 days prior notice of the pending
installation of the joint seals. M

12 INSPECTION OF COMPLETED MBEJ

Suitable facilities for the inspection of the completed MBEJ system by the Administrator prior to delivery shall
be provided. The facilities shall allow free access to all sections of the MBEJ system so that a full compliance
inspection to the requirements of this Standard can be carried out.

An inspection shall take place before the elastomeric seals are installed.
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13 TRANSPORT OF MBEJ

At least 7 days prior to the commencement of delivery of the MBEJ, the Contractor shall submit to the
Administrator its procedure for the transport, , handling and storage, including measures to prevent distortion
and damage to the MBEJ and its protective coating. ﬁm

Loading of the MBEJ for delivery shall not commence until expiration of the 7 day period. [glellslzde]lsigs

14 INSTALLATION OF MBEJ
A representative of the MBEJ System Manufacturer shall be present during the installation of the MBEJ.

At least 14 days prior to the commencement of installation of the MBEJ, the Contractor shall submit to the
Administrator its procedure for the installation of the MBEJ including installation, field jointing and testing for
watertightness of the seals in accordance with the requirements of Clause 15. M

Installation of the MBEJ shall not commence until expiration of the 14 day period. [gle]le}zde]lsi g

The MBEJ System Manufacturer’'s representative shall provide certification to the Administrator indicating
that the correct installation procedures have been followed. The certification report must indicate that there
has been no deleterious leakage of concrete slurry into the support boxes.

15 TESTING FOR WATERTIGHTNESS

Not less than 14 days after the completion of installation, the MBEJ shall be tested for watertightness. The
procedure for testing the MBEJ for watertightness shall conform to that described below.

a) The roadway section of the MBEJ from kerb to kerb, or barrier rail to barrier rail, shall be covered with
water, either ponded or flowing. The depth of water shall be not less than 25 mm above the roadway
surface at all points. A water hose delivering approximately 4 litres of water per minute shall 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;

b) The 25 mm depth of water on the roadway and continuous flow across footpaths and kerbs shall be
maintained for a period of 5 hours. At the conclusion of the test, the underside of the MBEJ shall be
closely examined for leakage. Seals shall be considered watertight if no obvious wetness is visible on
a finger touching a number of under-deck areas. Damp concrete that does not impart wetness to the
finger is not to be considered a sign of leakage. Condensation or other moisture may be expected
underneath the MBEJ and shall not constitute leakage unless the flow is sufficient to cause continuous
dripping at least every 20 seconds or a visible continuous stream of water; and

C) Any leakage detected shall be the subject of repair measures recommended by the MBEJ System
Manufacturer. Once such repairs have been completed, an additional water tightness test shall be
carried out in accordance with this clause.

As an alternative, the water tightness of the sealing system may be proved by pre-testing in the factory.

16 AS-BUILT DRAWINGS

Two copies of as-built drawings for the fabrication, assembly and installation of the MBEJ shall be submitted
to the Administrator not later than 28 days after the completion of installation process.

17 SUPPLEMENTARY REQUIREMENTS

The requirements of MRTS90 Modular Bridge Expansion Joints are varied by the supplementary
requirements given in Clause 2 of Annexure MRTS90.1
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